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TexHonornsa ynnoTtHeHust ot komnaHum Parker-Pradifa
Engineered Materials Group ([pynna KOHCTPYKLMOHHbIX 1 YMAOTHU-
TenbHbIX MaTepuanos) koprnopauun Parker Hannifin sensietcs mu-
POBbIM NMNAEPOM B 06/1aCTN NPOEKTUPOBAHNA, pas3paboTKu 1 Npo-
N3BOQCTBA YMNOTHUTENBHBIX CWUCTEM, Bubporacutenelnl, CUCTEM
3alUMTbl OT 3NEKTPOMAarHUTHbIX MOMEX U Marepuanos Ans pacce-
MBaHus Tenna.

Mcnonb3oBaHne COBCTBEHHbIX TEXHOMOMMIA pas3paboTKn N U3ro-
TOBMEHUSI KOMMayHAa, OnbiTa MPOEKTUPOBAHUSA, TEXHONMOrMN Te-
CTUPOBaHNA U 06paboTKN B COHETaHNMN C COBPEMEHHBIMU MPOU3-
BOACTBEHHbIMW MOWAAAMY NMO3BONSET rPyrnne KOHCTPYKLUMOHHBbIX
MaTepuanoB kopropauun Parker npegnaratb LUMPOKWIA accopTu-
MEHT MPOoAyKUMM: OT CTaHOAPTHbIX OO HOBbIX, BbIMOSIHEHHbBIX MO
3aKasy, n3genuin N CUCTEMHbIX pa3paboTok. NocnegHne 3a4acTyto
SABNSAOTCA pPe3ynbTaTtoM TECHOro COTPYyAHUYECTBa C KIIMEHTamu B
pamkax gesnsa koprnopauun Parker: «Engineering Your Success».

Cepun npopykuumu esponelckoro noppaspeneHusa Parker no
NPOu3BOACTBY YMJIOTHUTENbHbIX Konel,

EBponelickoe noppaspeneHvne Parker npow3BoguT ynaoTHUTENb-
Hble KOJbLa 1 crneunanbHble NUTbIE N3AeNUs 4J19 aBTOMOOUNIEeCTpo-
€HVS, XUMUYECKON N BUOXMMUYECKON MPOMbILLIEHHOCTU, MMapaB-
JINKKN, TEXHOMOrNA OXNaXKOEHUS N KOHOWLMOHMPOBAHWSA BO3[QyXa,
HebTAHOro CeKTopa, MEAULIHbI, a9POKOCMUNYECKON OTpacnu, no-
JyNPOBOAHVKOBOV MPOMBILLNEHHOCTN 1 MHOIMX APYryX oTpacnein
NMPOMBILLIEHHOCTN.

ACCOPTUMEHT NPOAYKLMN NMOMUMO MPOYErO COQEPXKUT:

* onopHble Konbua Parbak® akcTpyanpoBaHHble feTanu, Bbinos-
HEHHbIE C BbICOKOM TOYHOCTHIO,

MpepucnoBue

* MeauLVHCKIEe U3genus,

® KOMMMEKTbI YMNOTHATENbHBIX KOMeL,

® MOHTa)XHble CMa3Ku 11 CMa3oyHble MaTepuarnsi,
® Kneiikne matepuasbl U FepMeTUKU,

® 3aWTHbIE NOoKpbITUA ParCoat®

Martepuanbi

Vicnonb3oBaHne ocobbix maTtepuanoB TpebyeT NpUMEHeHWst cne-
uManbHbIX TEXHOMOMUIA M3roTOBNEHUsT koMnayHaa. VIMeHHO noato-
My KomnaHus Parker npon3soguT CO6CTBEHHbIE PE3UHOBbBIE CMECH
N CaMOCTOSTENBHO BbIMOMHAET NOMMEPM3aUmMio CBOUX TepmMornna-
CTUYeCKMX MaTtepuanos. ACCOPTUMEHT MaTepuanos, pa3spaba-
TbiBaeMbIX U Mpou3BoduMbIX KomnaHueln Parker, BapbupyeTtcs ot
KOMMayHOoB OJ1s1 KpaHe HM3KMX Temnepatyp, Ao —60 °C (cunuko-
HOB), 4O KOMMNayHAOB AJ1s1 O4eHb BbICOKUX Temnepatyp, Ao +320 °C
(Parofluor® drTopyrnepogHblii anactomep). Parker nomMoXeT nogo-
6paTb NpaBuIIbHbIA KOMMayHA, A151 KOHKPETHBIX YCNOBUIA NPUMEHe-
HUsi, obnagaronii OTIMYHOW COMPOTUBNSIEMOCTLIO BO3LENCTBUIO
arpeccrBHbIX XMMUYECKNX BELLECTB.

PykoBopacTBO no KoJsibLam Kpyrioro ceveHus Parker
PykoBoacTBo No Konbuam Kpyrnoro ceyveHnst Parker sBnseTcs ctan-
OapTHbIM CMPaBOYHbIM U3OaHNEM, KOTOPOE Y>XKe MHOrMe rofbl 1c-
Nonb3yeTCsi NPOEKTUPOBLLMKAMIN YMAOTHEHWI. [laHHbIA CNpaBoYHUK
COOEPXXUT MCHEPMbIBAKOLLYIO MHOPMaLMO O CBONCTBax Hanbosnee
BaXKHbIX YMIOTHUTENbHbBIX 311aCTOMEPOB, TUMOBbIE MPUMEPbI NpK-
MEHEHMS YNIOTHUTENbHbIX KONeL, NPYMepbl KOHCTPYKLWIA YMNOTHe-
HMS CTaTUHECKOro OENCTBUSA, a TAKXKE ONMUCaHUS YCNOBUIA, KOTOPbIe
MOTYT NMPUBECTN K BbIXOZY YMIOTHUTENbHbIX Konew, n3 ctpos. Kpo-
Me TOro, PyKOBOACTBO COAEPXUT 0630p MeXAYHapOAHbIX pa3me-
pOB 1 CTaHOApTOB, a TaKXe AaHHble O COBMECTUMOCTU cpef Ans
>KNOKOCTEN, ra3oB 1 TBepAbIX BELLECTB.

—Parker (LT ;
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NMporpamma 6e3onacHocTn komnaHuu Parker

I'Ipenynpe)Kp,eH ne — oTBeTCTBEeHHOCTb
nonb3o0BaTensd

DaHHbIli JOKYMeHT 1 gpyras nHhopmaums, npegoctaeneHHass Kopnopa-
umen Parker Hannifin, ee counnanamm nnm aBTopnsoBaHHbIMU OUNCTPUGHLIO-
TOpamu, NPeACcTaBNAeT BapuaHTbl MPOAYKLMN U CUCTEM ANA fanbHeRLwero
paccMOTPeHNs nonb3oBaTensiMun, 06nagaoLLMN TEXHUHECKM OMbITOM.
Monb3oBaTenb, MCNonb3yss COOGCTBEHHBIM aHanM3 U UCMbITAHUS, JINYHO
HeceT MOJSIHYl0 OTBETCTBEHHOCTb 3@ OKOHYaTeslbHbl BblGOp CUCTEMbI 1
KOMTMOHEHTOB 1 rapaHTVpYeT BbIMOSIHEHVE BCEX TPEOGOBaHUIA MO UCMOMb-
30BaHNIO, CPOKY 3KCMnyaTauumn, TEXHUHECKOMY O6CRy>XMBaHUO 1 6e3-
onacHocTu. [Nonb3oBaTtenb AOMMKEH NpoaHanM3MpoBaTb BCE acnekTbl
NPYMEHEHUs, crefoBaTb AeWCTBYIOLVM NPOMbILLAEHHBIM CTaHAapTam 1
1cnonb3oBaTth MHOPMaUMio O NPOAYKLMW, NPEACTaBEHHYIO B aKTyalb-
HOM KaTarnore v B Ntobblx Apyrnx Martepuanax, npefocTaBneHHbIX KoMna-
HUen, ee unnanaMmm UM aBTOPM30BaHHbLIMIN AUCTPUOBLIOTOPaMMU.

B cny4ae, ecnun komnaHus Parker, dunmnansl nnn asTopusoBaHHble Au-
CTPUBLIOTOPbLI NpeanaraoT BapuaHTbl KOMMOHEHTOB 1 CUCTEM, UCXOas U3
OaHHbIX UK cneundukaumin, NpeaocTaBneHHbIX Nonb30BaTeNeM, NoNb30-
BaTenb OTBEYaEeT 3a TO, YTOObl 3TV AaHHble U cneundukaumm 6binmn nog-
XOAALLMMN 1 [OCTATOYHbIMU ANs BCEX NPUMEHEHUIA 1 Npeanonaraemoro
MPUMEHEHMNS! faHHbIX KOMAOHEHTOB UM CUCTEM.

nwana:aou npuMmeHeHusd

Halum ynnoTHeHWs MOryT MCMONb30BaTLCS TOMBKO B COOTBETCTBUN C Na-
pameTpaMn NPUMEHEHNS, YKa3aHHbIMM B HaLUMX OOKYMEHTax C y4eToMm
COBMECTUMOCTY C KOHTaKTHbIMW cpefamu, faBneHnsimu, Temrneparypamu
N CpOKamun XpaHeHusi. Micnonb3oBaHne nnv NnpMMeHeHue, BbiXoasLuye 3a
paMKK 3KCMyaTaLMOHHbIX XapakTePUCTHK, a TakxKe BblGop OLUNGOYHbIX
KOMMOHEHTOB MOIYT HAHECTH yLep6 >XWU3HWU, OKpY>XatoLLeln cpefe u/vunm
060py[oBaHuio.

MHdopmauuns, cogepxxallasca B Hawen nybnvkauum, ocHoBaHa Ha Ha-
LUMX HOy-Xay, KOoTopble pa3pabaTbiBanCb B TEYEHNE MHOMUX [EecATune-
TUI KaK pe3ynstaTt paboTbl B cepe NpoM3BOACTBA U MPUMEHEHNS ynnoT-
HEeHWn. HecMoTps Ha 3TOT OMbIT, HEM3BECTHbIE (haKTOPbI, BO3HMKaOLWME
B pesynbraTe NpakTUHeCKOro UCMOoNb30BaHWS YMAOTHEHWA, MOTYT 3Ha-
YATENBHO BAUATHL Ha OBLLYIO NPUMEHNUMOCTb AaHHON UH(OPMaLMK TaknMm
06pa3oM, HTO NPUBEAEHHbIE HKE PEKOMEHAALMN He MOryT cyuTaTbCs
MOJSIHOCTLIO 0653aTeNbHBIMU.

[aHHble No akcnyaTauMoHHOMY AABEHUIO, 9KCMNyaTauMoHHON TeMnepa-
Type 1 CKOpOCTW NepeMeLLeHns, yKadaHHble B Tabnuuax, npeacTaBnsioT
Cco60il MakcMasbHble BEIMYMHbI 1 B3auMOCBs3aHbl. [pu akcnnyataumm
B 9KCTpeMasibHbIX Paboynx YCNoBUAX PEKOMEHAYETCA He MCMOb30BaTh
[aHHble MaKkCMalbHble BENNY/HbI OfHOBPEMEHHO.

B cnyvae, ecnn y Bac ocobble TpeboBaH/A K AaBneHuto, TemnepaTtype,
CKOPOCTU U T. L., NOXanyncra, CBSXXUTECb C Hallel KOHCYNbTaUMOHHON
cny>x601, KOTOPasi CMOXET NOPEKOMEHA0BaTb BaM NOAXOAsALLME MaTepu-
anbl Y KOHCTPYKLUWN.

CoBMeCTUMOCTb YNIOTHEHUN C pabounmn
cpeaamu/o4yvilaloWmMMn BelecTBamm

Bnarogaps 60nbloMy pa3HO06pa3nto PyHKLNOHANTbHBLIX XapakTePUCTUK,
BMSAIOLMX Ha paboTalolme C XNAKOCTSMU YCTPONCTBA, U X BO3OENCT-
BUIO Ha YMIOTHEHUS, KpaliHe HEOOXOAMMO, YTOObI MPOU3BOAUTENMN AAHHbBIX
31EMEHTOB 0A0OPVAN YMNOTHEHUS, UCXOQA M3 UX (PYHKLUOHANBHBLIX Un
3KMJTyaTaumMoHHbIX COOTBETCTBUIA MPU NCMOMb30BaHNN B MONEBbIX YCO-
BUSIX.

Bonee Toro, yunTbiBas NOCTOSIHHOE YBENMYEHNE HOBbIX JOCTYMHbIX CPE,
KOTOPbIE VMCMOMNB3YIOTCA Kak rmppasnnyeckme Macsna, CMasku, o4uLato-
LiMe BelecTBa, 0cob60e BHUMaHNe cnepyert yaensTb acrneKkTy COBMeCTu-
MOCTW YMMOTHSIIOWEro 3nacTomepa, KOTOpbIi MCMONb3yeTcs B AaHHOE
BpEMS.

[o6asku, copepxalumecs B 6a30BbIX CPEAAx Ans yBennyeHns HEKOTOpbIX
3KCrlyaTauMoHHbIX NokKasartenen, MoryT BANATb Ha XapakTepUCTUKN COB-
MECTMMOCTV MaTepuasioB YrnioTHEHUN.

Pridifa 4

Mo aTol Npu4MHe KpanHe Ba)kHO, 4TOObI Ntob6oe nu3genne, ocHalleHHoe
YMJIOTHEHVSIMU, MPOBEPSSIOCH HA COBMECTUMOCTb C paboyMun cpegamu
M OYULLALLMK BeLlecTBaMu, 040OPEHHBIMY UM YKa3aHHbIMU BamMy Ha
BalleM NpeanpusiTun U B pesynsraTe UCMbITaHWin Ha MecTe OO Havana
CEPUINHOro NPUMEHEHMS.

Mbl O4eHb MPOCKMM Bac BbIMOMHATL AaHHblE YKa3aHWsl, MOCKOJIbKY Kak
npoun3BoanTENb YMIIOTHEHUA Mbl, B MPUHLUWNE, HE 0651a4aeM BO3MOXXHO-
CTblO NMPOBOAUTL UCMbITAHUSA C COBMIOAEHNEM BCEX YC/IOBUA KOHEYHOIO
NPUMEHEHUS N HE 3HAEM COCTaB MCMONb3yeMbIX pabounx cpeq um o4n-
LLaoLLMX BELLECTB.

N3meHeHNs KOHCTPYKLMN

MbI ocTaBnsiem 3a co6oi nNpaBo BHOCUTb U3MEHEHWS B KOHCTPYKLMIO 63
npenBapuTenibHOro ysBeaoMeHuns.

MpoToTunbl 1 06pas3ubl

[MpoToTnnbl 1 06pasLbl NPOU3BOAATCS MO SKCNEPUMEHTasbHBIM LLabIo-
HaMm 1 dopmam. I'Iocne,qyrou.Lee cep|/||7|Hoe npon3BoACTBO MOXET OTnn-
YaTbCA TEXHVKOWM npon3soacTBa OT NPOM3BOACTBA NPOTOTUNA, Kpome
cny4yaes, Korga B OTHOLUEHU 3TOro Bonpoca 6bIN10 NpeaBapuTenbHO 3a-
KNOYEHO cneunanbHoe cornawleHune.

MocTaBka n o6cnyXxuBaHue

lapaHTus B OTHOLLUEHWMM MOCTaBKW (Hanuyve npeccgopm) No UHAVBULY-
anbHbIM pasmepam acCopTMMEHTa Hallel NPOoAYKLUMM orpaHuyeHa cemu-
NETHUM NEePUOAOM.

[MNoBpexxaeHHble NpeccdopMbl, TaKXe U Ans CTaHOApPTHbIX u3genvi, 3a-
MEHSIOTCSA TOMbKO B Cly4Yae [A0CTaTo4HOro cnpoca. bonblunHCTBO THno-
pa3mMepoB, ykasaHHbIX B JaHHOM KaTasnore, 06bl4HO (HO He 0653aTeNbHO)
MMeLoTCA Ha cknage.

[ns Npon3BOACTBA MEHbLUNX KONMYECTB, CreuuanbHbIX MaTepuanos 1 B
cny4ae NpUMeHeHNst 0CoBbIX MPON3BOACTBEHHbBIX MPOLEAYP Mbl OCTaB/sA-
eM 3a coboli MpaBo BKOYaTb B CHET OMNATy YacTb PAaCXOQ4OB Ha Mofgro-
TOBUTENbHbIE PAbOThHI.

Bce noctaBku 1 o6cny>xuBaHue NPOU3BOASATCS B COOTBETCTBUM C HaLUW-
MW yCOBUAMM.

Cucrembl KavecTBa

Hawwm nponsBofcTBeHHbIE MoLaaKn cepTndULMpOoBaHbl B COOTBETCTBIM
¢ I1ISO 9001 nnm ISO/TS 16949 nnn EN9100.

ABTOpCKOE npaBso

Bce npaBa npuHagnexat Kopnopauum Parker Hannifin. Beigep>xkn gony-
CKaloTCs TONbKO € cornacus asTopa. Bce npaBa Ha n3aMeHeHUss coxpaHe-
Hbl 32 2aBTOPOM.

Mepunop pevcreus

[aHHoe n3paHune 3amellaet coboii Bce npeabliayLuyie Bepcumn.

PyKoBOACTBO MO KOMbLiaM KPYrnoro ceveHus
Parker Hannifin
Prédifa Technology Division
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KonbueBoe ynnoTHeHue

KonbLeBoe ynnoTHeHWE NPenoTBpallaeT HexenaTesbHble noTepu
XKMOKOCTU Unn rasda. YnnoTHUTENbHOE KOMbLO NPenoCTaBnsieT co-
6011 KpyroBoe KoJibLlo C KPYroBbIM MOMEpPeYHbIM CEYEHNEM. YNIOT-
HUTENbHOE KOMbLO pacnonaraeTcsi B nocafgoyHon kaHaeske. Coye-
TaHWe 3TUX 3NIEMEHTOB, YNJIOTHUTENIbHOrO KoJbLa M Nocago4HOM
KaHaBKW, 06pa3yeT KOMbLIEBOE YMNIOTHEHME.

Yalle Bcero ynnoTHUTENbHbIE KOMbLA U3roTaBnmMBarTCs U3 CUH-
TETNYECKON PE3MHbI. YNOTHSOLWEEe BO3LENCTBNE [OCTUraeTcst 3a
CYET OCEBOro NN pagnanbHOro cxatusi. Tak kak pe3nHOBbIe KOM-
nayHgbl paboTaloT Kak HEC)KMMaEMbIE XXUOKOCTU OFPOMHO BA3KO-
CTU C 6ONbLUMM MOBEPXHOCTHLIM HAaTS>KEHWEM, YMIIOTHUTENbHbIE
KonbLa aeopMUpyroTCs NOf LENCTBMEM OABIEHUS CUCTEMBI (CM.
PVICYHOK HIKE). DTO TakKe MOBbILLAET NPVXKUMHYIO CUSY, AENCTBY-
IOLLYIO Ha YMNOTHSIEMbIE MOBEPXHOCTH.

. ] Mocapo4Has kaHaBka YNNOTHUTENIbHOrO KoNbua

Puc. 1.1 [Jegopmayms ynnoTHATENLHOMO KofbLa Nog AeicTBUEM AaBaeHs]
cucTemb!

MpeumywecTBa ynioTHATENbHbIX Konew,

1. LLnpokunin gnanasoH NpuMeHeHns (LaBneHmns, 3a30pbl, TemMne-
paTypbl, cpeabl).

2. CamMoynnIOTHEHWE 1 YMNOTHSIOLLIEe BO3LENCTBIE C OMNOPHON
CUnown cxaTtusi.

. He TpebyeTca NOBTOPHON 3aTsKKM.

. OTCyTCTBYET KPUTUHECKNIA MOMEHT.

. KomnakTHast KOHCTpyKUyS.

. He TpebyeTca pasgeneHns kaHaBKu.

. MpocTon pacyeT KaHaBKW.

. MNpocTaa paboTta n cb6opka.

. TexHn4eckue NPoeKTbl C YMIOTHATENbHBIMU KOMbL@MN peHTa-
6€enbHbI.

© 00N O~ W

CTtaTtuyeckoe ynjioTHeHue

CraTnyeckoe YNIOTHEHNE OMPeNENsieTcs Kak YMnioTHEHWe, B KO-
TOPOM MpufieraoLye NoBePXHOCTU HEMOOBUXHbI MO OTHOLLEHWIO
OPYr K Apyry (3a ncknto4eHnem HebobLLMX NepeMELLEHNI NOg, Aen-
CTBUEM >XKUOKOCTN).

—Parker (LT 7

1 BBepgeHune

MpyMepamu cTaTu4ecknx YnnoTHEHUA ABMSIOTCA: YNIOTHEHNS NOp,
rofIoBKOW 60NTa Unn 3aknenku, ynnoTHEHUS TPYBHbIX COeaNHEHUI,
YNIOTHEHUS MO, KPbILLKOW M 3ariyLUKOW.

YNnoTHUTENbHbIE KOMbLi@ CHUTAIOTCA «yylM M3 Korga-nnéo co-
30aHHbIX CTATUCTUYECKMX YMNNOTHEHW». Bo3moxxHo, 6Gnaropgapsi
TOMY, Y4TO YNJIOTHUTENbHbIE KOMbLA 3alyLLeHbl OT HEMPaBUIbHOMO
obpauleHust. Mpun nx NCnonb3oBaHUN He TPebyeTCcs NOBTOPHON 3a-
TSDKKU U OTCYTCTBYET PUCK YEIOBEYECKON OLUMGKMN MpU YCrnoBuu,
YTO YNJIOTHUTENIbHOE KOMbLO YCTaHOBMIEHO Ha COOTBETCTBYOLLME
TOYKM YNNOTHEHUSI PN NEPBOHAYanbHON YCTAaHOBKE 1 BO BPEMS Ka-
NMUTaNbHOIO PEeMOHTA. YNIOTHUTENIbHOE KOMbLOo He TpebyeT 60/b-
LLIOr0 MOMEHTa 3aTsDKKU ANs MONyYeHUss repMETUYHOMO YIoTHe-
Hus. JanbHenwas nHdopmauns npusegeHa B paspene 3.1.

MopgBuXXHOE yNJIOTHEHUE

B ovHamun4ecKknx ynnoTHeHNAX ynnoTHAEeMble AeTanu ABUXKYTCS OT-
HOCUTENBHO APYr Apyra. PasnnyHble TUMbl ABUXKEHNI ONNCHIBAIOTCS
Kak BO3BpaTHO-NnocTynarenbHble, konebaTenbHble NN BpalaTenb-
Hble. YNNOTHUTENbHbIE KOMbLA, yCTaHaBIMBaEMbIE Ha MOPLLHSAX U
LUTOKax B rMapaBnM4ecKmX LunmHapax ans obecrneveHns Bo3BpaT-
HO-MOCTYNaTeNbHOro AMHAMUYECKOro YNNOTHEHUS, Hanbonee ad-
(heKTUBHbI ANsi KOPOTKUX BTYNOK M OTHOCWUTENBbHO ManbiX Auvame-
TpoB. bonee nogpobHas HopMauusa copgepXxntcsa B pasgene 3.2.

KomnayHabl ynnoTHUTENbHbIX Konew,

[Mpu BbIGOPE KOMMayHAa YMAOTHUTENBHOMO KOMbLa HEeO6XOAMMO
YUUTBIBATb MHOXECTBO (PaKTOPOB, MMaBHbIMW N3 KOTOPbIX SABMSA-
I0TCS AvanasoHbl OABNEeHUS 1 TemMnepartypbl, a Takxke cpeja Ans
ynnoTHeHusl. CTONKUIA K BO3AENCTBUIO TOM/IMBA KOMMAyHZ MOXXET
6bITb HENOAXOAALLMM AJ1S1 UCMONBb30BaHMSA B MalLMHAX MO HanosnHe-
HMIO BYTBINOK, TaK Kak Matepvan npv onpegeneHHbIX YCNoBUsAX MO-
>KET OKa3blBaTb BIMSHNE HA BKYC 1 3anax HanuTka. KomnayHg, Ko-
TOPbIN ONTUMAaNIbHO MOAXOAUT ANA napa, MOXKET OblTb MOABEPXKEH
HeraTVBHOMY OENCTBUIO CvpTa Ui aHTudpnsa B CUCTEME OXna-
>KAEHVS BOAbl TPAHCMOPTHOro cpencTsa. NpuHMmMas Bo BHUMaHue
60nbLUOe KONMUYECTBO TpeboBaHWi, NPeabsBAsSeMblX K YMIOTHU-
TENbHOMY KOJbLly, NPV OKOHYaTenbHOM Bbl6ope KoMmMnayHAa Heob-
XOAMMO CTPEMUTLCS K KOMMPOMUCCHOMY PELLEHNIO 1S ONTUMaTb-
HOro mucnonb3oBaHusa. bonee nogpobHas nHhopmauns npueeaeHa
B pasgene 6.
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2.1 OnpepeneHne KOHCTPYKLMN

YNnoTHUTENbHbIE KOMbLia MOTYT UCMOMb30BaTLCS 415 CTATUHECKOro
YNJIOTHEHUS, HANpPUMep B KpbILLKax Unu Wnunbkax. Ecnm ynnotHse-
Mble LeTann MallVHbl ABUraloTCs OTHOCUTENBHO ApYr Apyra, yrioT-
HUTENBbHOE KOJbLO PaBoTaeT Kak AMHAMUYECKOe YNIOTHEHME.
Tunbl KOHCTPYKLMN YNIOTHEHUS ONPefensaoTca crepyowmmM obpa-
30M:

¢ ECnv BHYTPEHHNAS Nocafo4Has KaHaBKa Bbipe3aHa B HapyK-
HO AeTany MallunHbl, 3TO Ha3bIBAIOT «YMOTHEHVWEM LUTOKA.

¢ Ecnv Hapy)XHasi nocafio4Hasi KaHaBKa Bbipe3aHa BO BHYTPEH-
Heli AeTann MalUuHbI, 3TO Ha3bIBaOT «yMIIOTHEHEM MOPLLHS».

¢ [pU HAN4YN OCEBOIrO CXXAaTUSA rOBOPSIT O «TOPLIEBOM YMIOTHE-
HUW»,

Puc. 2.1 BHyTpeHHss Mocafo4Has kaHaBKa («yriOTHEHNE LUTOKa»): YraoTHU-
TE/IbHOE KOJbLO C pafunasibHbIM CXaTuem

Puc. 2.2 HapyxHas nocago4Hasi KaHaBKa («<yrioTHEHWNE MOPLLHSI»): YrI0THN-
Te/IbHOE KOJIbLO C paanabHbIM CxxaTnem

PR . —
| |

(L] 1] I [ 1]

Puc. 2.3 TopueBoe yrnnoTHeHe: yrOTHUTENIbHOE KOJbLIO 4eOpPMUpYeTCs B
OCEBOM HarpaBieHnm

—Parker (LT ;
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2.2 CtaTnyeckune yrnjaoTHeHuns

YNnoTHUTENbHbIE KOSbLia OCOBGEHHO XOPOLUO MOAXOOAT Ans cTaTu-
YEeCKOro NMpUMEHEeHUs], Tak Kak gedopmMauys oKasbiBaeT YMIOTHS-
toLlee BO3gencTane, ahdeKT KOTOPOro YyCUNNBAETCS C yBenmde-
HVeM AaBneHus cucTembl. SHEKTUBHOCTb YMIIOTHEHNS 3aBUCUT 1
OT MpPaBWIIbHOM KOHCTPYKLUM MOCafo4YHON KaHaBKu, U OT Bbibopa
KoMnayHaa.

Lns nto6biX NPUMEHEHUIA NPaBuUsbHbIM BYAET BbIGOP YNNOTHUTENb-
HOro KomnbLa C Haub6oNblLUMM BO3MOXXHbIM CEYEeHMEeM, KOTopoe
OOMYCKaeTCs KOHCTPYKUMOHHBIMW orpaHuyeHnsMu. B obem cny-
Yae MOXHO CKa3aTb, YTO OKPY>KHOCTb YMIIOTHATENBHOrO KOJbLa He
OOIKHa pacTarmeaTbcs 6onee 4eM Ha 6 % 1 cxxumaTbcst 6onee 4em
Ha 1-3 % B yCTaHOBIEHHOM COCTOSIHUM (M3MEPEeHHas Mo BHYTPEH-
HeMy OuamMeTpy YrIOTHUTENbHOIO KOSbLA).

KeCTKOCTb yNNOTHUTENBHOMO KOMbLia BbiGPaETCs B COOTBETCTBUN
C MPUMEHsieMbIM JaBrieHneM, fonyckamy (M cBsidaHa C LUMPUHON
3a30pO0B), a TaKXke 06pabOoTKON MOBEPXHOCTW YMIOTHAEMbIX 3ane-
MEHTOB.

Heobxogumo npuHMMaTb BO BHUMaHUE yrpyroe yanMHeHue Metan-
JIN4ECKMX MaTepuanos (Hanpumep, KpbileK, (naHues, CTEHOK Uu-
JIVHOPOB WAN BUMHTOBbIX COEOUHEHWI) Nnog OENCTBUEM AaBneHus.
Bcnepcterne Takoro yanuHEHUSI MOXXET MOSIBUTLCS YBENMYEHHbIN
3a30p, KOTOPbIA OOMKEH ObITb 3aMOSIHEH YMAOTHUTENBHBIM KOMb-
LOM.

TN yNnOTHEHUSI TakXXe 3aBUCUT OT MEeXaHW4YecKon 06paboTKu.
OKOHOMUYHble MeToAbl 06paboTKM MOryT NoTpeboBaTb 6onee Bbl-
COKMX [OMYCKOB 1 6onee LUMPOKMX 3a30poB. [N 3almTbl YNIOTHU-
TenbHbIX KONew, ¢ paavanbHon gedopmMauymeli oT 0XKMGgaemMoro Bbl-
OaBnMBaHUsi MOIYT NCMOMNb30BaTbCS OMOPHbIE KOJbLA.

B nepeyHe pa3mepoB onopHbIx Konel Parbak® npuBegeHbl cooT-
BETCTBYIOLLIME OMOPHbIE KOJbLa U3 Hepa3pe3Horo anactomepa Ans
YNNOTHUTENBHBIX Konew, pa3mepamu ot 2-004 no 2-475 (6onee noa-
pob6Hast nHdopmMaums copepXxntcs B pasdpene «OnopHble Kosbua
Parbak®»). [ns cUIMKOHOBbIX KOMMayHOOB AOMYCTUMBIA pasMep
3a3opa cocTaenser 50 % OT HopManbHO AOMNYCTUMOro ANst OPYrX
3M1acTOMEPHbIX Marepuanos, Tak Kak 3Ty Matepralibl UMEKT O4YeHb
HN3KMEe CONPOTUBIIEHNS BbIAABMBAHNIO U Pa3pbIBY.

Bbicokoe nynbcupyloliee gaefneHne M BbI3BAHHOE 3TUM OTHOCU-
TEeNnbHOE MepeMeLleHne aetaneli MallivHbl CrMOCOBCTBYIOT W3HO-
Cy YNNOTHWUTENbHOrO Konbua. Kpome Toro, ynpyroe yanvHeHue
OTAENbHbIX KOMMOHEHTOB MOXET MPUBECTU K YBEIUYEHMWIO 3a30-
pa ynnotHeHus. MNpu obHapy>xeHUn cnegoB N3HOCa CTAaTUHECKOro
YMNOTHEHUSI PEKOMEHAYETCS BbIMNOHNTL 06paboTKy MOBEPXHOCTU
UM NCMoNb30BaTh YNNOTHUTENBHbIE Konbua Ultrathan® (3 nonwny-
peTaHa) (cM. kaTtanor «[THeBMaTn4eckme ynnoTHeHus» nnm «fmgpas-
JIN4ECKME YTMIIOTHEHNS»).
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Puc. 2.4 3aBucumocTtb AOrnyCcTuMOoro cxxatus OT noriepe4Horo ce4eHns d2 -
cTatn4eckoe yrnjioTHeHne

2.2.1 PagnanbHble cTaTU4ecKne YrnjiOoTHeHUS
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Puc. 2.6 lNocafgoy4Hasi kaHaBKka B Hapy>XHOM 3/1eMEHTE
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Puc. 2.7 BHyTpeHHWi guameTtp d,, rnornepe4Hoe cedenme d,

ds t 020 z r, r,
1,50 1,10 1,90 1,5 02 - 04 0,1 - 0,3
1,78 1,40 2,40 1,5 02 - 04 0,1 - 0,3
2,00 1,50 2,60 1,5 02 - 04 0,1 - 0,3
2,50 2,00 3,20 15 02 - 04 0,1 - 0,3
2,62 2,10 3,60 1,5 02 - 04 0,1 - 0,3
3,00 2,30 3,90 20 04 - 08 0,1 - 0,3
3,53 2,90 4,80 20 04 - 08 0,1 - 0,3
4,00 3,25 5,20 20 04 - 08 0,1 - 0,3
5,00 4,10 6,50 30 04 - 08 0,1 - 0,3
5,33 4,50 7,20 30 04 - 08 0,1 - 0,3
6,00 5,00 7,80 30 04 - 08 0,1 - 0,3
6,99 5,90 9,60 36 08 - 1.2 0,1 - 0,3
8,00 6,80 10,40 40 08 - 1.2 0,1 - 0,3
9,00 7,70 11,70 45 08 - 1.2 0,1 - 0,3

10,00 8,70 13,00 45 08 - 1.2 0,1 - 0,3

12,00 10,60 15,60 45 08 - 1.2 0,1 - 0,3

" [JonyCKu pacCHUTbIBatOTCS, UCXOOs U3 d,h9 + d,H8 nwm df7 + d;H9.
Paamepbl, cooteeTcTBytoLme DIN ISO 3601, senstoTcst Havbonee NpeanoYTm-
TENbHLIMY U BblAENEHb! XXUPHBIM LLIPUTOM.

Tab. 2.1 Pa3mepsl 10Caf04qHON KaHaBKN — paaunalbHas gegopmanmsi
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MoBepxHOCTb LaBneHue LLlepoxoBaTtocTb 06-
pPaboTKn NOBEPXHOCTN,
NPOLEHT 30Hbl KOHTaKTa
tp > 50 %
Ra Rmax.
[um]
A KOHTaKTHas no- He nynecupy- 1,60 6,30
BEPXHOCTb oLee
A KOHTakTHasd no- nynbCUpPYHo- 0,80 3,20
BEPXHOCTb Lee
B ocHoBaHue u cto- He nynbcupy- 3,20 12,50
POHbI Nasa foLLee
B ocHoBaHue 1 CTO-  NynbCUpyo- 1,60 6,30
POHbI Nasa Liee
C obpabotka no- - 3,20 12,50

BEPXHOCTU (hacku
BXOAHOW KPOMKM

Tab6. 2.2 LllepoxoBaTocTb 06pabOTK/ MOBEPXHOCTU — CTaTUHECKOE YrIOTHE-
Hue

PekomMeHpaumMn OTHOCUTENBHO TWMa WCMOMHEHUS copepXXaTcs B
pasgene 3.

2.2.2 OceBble cTaTU4ecKne ynjaoTHeHus!

MonepeyHoe ceveHne ynnoTHUTENbHOrO Konblia aedopmMmpyetcs B
0CEBOM HanpasfeHun. B cBsi3n ¢ TeM, YTO YNIOTHUTENLHOE KOMbLO
BbIMOJIHAET OTHOCUTENIbHOE OBUXKEHUE MOf, AENCTBUEM OaBneHus,
Ba)KHO cobnofaTh HanpasneHre NPYMEHSIEMOro AaBNeHUs:

e Ecnu paBneHne JelicTBYET U3HYTPU, YNIIOTHUTENBHOE KOMbLO
JOJKHO KacaTbCsl Hapy>XHOro AnameTpa Nocafo4HON KaHaBKu
(onTumanbHo cxatoe Ha Benu4uHy oT 1 % go 3 % ot cBoel
OKPY>XHOCTW).

e Ecnu faBneHue OelicTBYET CHapy>Xu, BHYTPEHHWIA arameTp
YMAOTHUTENBHOIO KOJbLia JOSKEH KacaTbCsi BHYTPEHHEro ana-
MeTpa Nocafo4yHON KaHaBKK (PacTAHYTbIN Ha BENNYMHY 0 6 %).
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Puc. 2.9 [JaBneHune cHapyxu
| 1 /I ‘
{Jr)_ + _\+}d2
. /
I I I
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Puc. 2.10
d2 h+0,10 b+0,20 r1 r2
1,50 1,10 1,90 0,20 - 0,40 0,20 - 0,440
1,78 1,30 2,40 0,20 - 0,40 0,20 - 0,40
2,00 1,50 2,60 0,20 - 0,40 0,20 - 0,40
2,50 2,00 3,20 0,20 - 0,40 0,20 - 0,40
2,62 2,10 3,60 0,20 - 0,40 0,20 - 0,40
3,00 2,30 3,90 0,40 - 0,80 0,20 - 0,40
3,53 2,80 4,80 0,40 - 0,80 0,20 - 0,40
4,00 3,25 5,20 0,40 - 0,80 0,20 - 0,40
5,00 4,00 6,50 0,40 - 0,80 0,20 - 0,40
5,33 4,35 7,20 0,40 - 0,80 0,20 - 0,40
6,00 5,00 7,80 0,40 - 0,80 0,20 - 0,40
6,99 5,75 9,60 0,80 - 1,20 0,20 - 0,40
8,00 6,80 10,40 0,80 - 1,20 0,20 - 0,40
9,00 7,70 11,70 0,80 - 1,20 0,20 - 0,40
10,00 8,70 13,00 0,80 - 1,20 0,20 - 0,40
12,00 10,60 15,60 0,80 - 1,20 0,20 - 0,40

Paamepbl, cooteeTcTBytoLLMe DIN ISO 3601, asnstoTcsa Havbonee NpeanoYTu-
TENbHbIMM 1 BblAENEHbI >KUPHBIM LLPUTOM.

Tab6. 2.3 [lpsiMoyrosbHble pa3Mepbl NoCcafo4YHON KaHaBK — oceBasi 4egop-
Mmaymst

PyKoBOACTBO NO KOMbLiaM KPYrnoro cevyeHus
Parker Hannifin
Prédifa Technology Division



2 Bupabl yCTaHOBKM

MoBepxHOCTb [aBneHue LLlepoxoBaTtocTb 06paboT-
K1 MOBEPXHOCTU, MPOLIEHT
30HbI KOHTaKTa t > 50 %
R R

a max.
[um]

A KOHTakTHasi mo-  He nynbcu- 1,60 6,30
BEPXHOCTb pytoLLee

A KOHTakTHas nmo-  nynbcupyto- 0,80 3,20
BEPXHOCTb wee

B ocHoBaHue n He nynbcu- 3,20 12,50
CTOPOHbI Naza pytoLLee

B ocHoBaHue n nynecupyto- 1,60 6,30
CTOPOHbI Nasa ee

Ta6. 2.4 LllepoxoBaTocTb 06pabOTKM MOBEPXHOCTY — CTaTN4ECKOEe YIIOTHEHNE
PekomeHpgaumn OTHOCUTENBHO TUNa WCMOMHEHUS copep)xatcs B
pasgene 3.

2.2.3 Ctatuyeckue ynnoTHeHUst — TpaneueuaanbHbii
nas3 (ansa coeguMHEHUs TUNA «TaCTOYKNH XBOCT»)

Mas TpanewuenaansHoi hopMbl UCMONL3YETCS B TakKUX MecTax, rae
Heo6XoAMMO YOEPXMBaTb YNOTHUTENBHOE KOJbLO, HarpuMep BO
BpeMsi paboTbl C NMOBEPXHOCTbLIO, NMPY OTKPLITUW U 3aKPbITUN UH-
CTPYMEHTOB U/ MAaLUUH, U FAe B NMPOTMBHOM Cllyyae YnioTHUTENb-
Hoe KofbLo BbiNano 6bl U3 NocapgoyHon KaHasku. MexaHunyeckas
06paboTKa KaHaBKKN SBMSIETCA CIOXKHOWN 1N AOPOrocTosLEeN npoLe-

AYPOVA.

@d
d = cpefHWii ayamMeTp NocaaoyHON KaHaBKu
LLInprHa nocapo4HOM KaHaBKN M3MEPSIETCS A0 3a4MCTKN KPDOMOK.
Papuyc r, BLIGNPAETCS TakMM 06PA30M, YTOGbI YNIOTHUTENIbHOE KOMbLIO He
noBpeanIoch BO BpemMsi COOPKM 1 He 3aCTPSINO B 3a30pe Nof AeNCTBMEM BbICO-
KOro JaBneHus.
Puc. 2.11 lNocagoy4Hasi kaHaBKa 4151 COeaNHEHNUS TUNa «/1aCTOYKNH XBOCT»

@ @

d

1

Puc. 2.12 BHyTpeHHWi guameTp d,, rorepeyHoe ceqerHue d,

—Parker [T .

d» h b0 r, r,

1,78 1,25 +005 1,40 0,10 - 0,30 0,4 - 0,6
2,62 2,05 +0% 2,10 0,10 - 0,30 0,6 - 0,8
3,63 2,80 +00s 2,85 0,10 - 0,30 0,8 - 1,0
5,33 4,55 +o08 4,35 0,10 - 0,30 1,0 - 1,3
6,99 5,85 +00%8 5,85 0,10 - 0,30 1,3 - 1,6

Tab. 2.5 Pa3mepbl Mocafo4HON KaHaBKu 47151 COEANHEHNST TUNa «/1aCTOYKNH
XBOCT»

MoBepxHOCTb LaBneHue LLlepoxoBaTtocTb 06paboT-
KW MOBEPXHOCTM, MPOLIEHT
30HbI KOHTaKTa t > 50 %
R R

a max.
[um]

A KOHTakTHas He nynscu- 1,60 6,30
NOBEPXHOCTb pytoLLiee

A KOHTaKTHas nynscupyto- 0,80 3,20
NMOBEPXHOCTb Liee

B ocHosaHue un He nynbcun- 3,20 12,50
CTOPOHbI Nasa pytoLLee

B ocHoBaHue n nynbcupyto- 1,60 6,30
CTOPOHbI Nasa Liee

Ta6. 2.6 LllepoxoBaTocTb 06pabOTKMU MOBEPXHOCTN — CTATNYECKOE YIIOTHEHNE

2.3 AnHamun4yeckKue ynnoTHeHusl

Yucno napameTpoB, OKasblBaOLWMX BAUSHNE HA YNJIOTHUTESbHbIE
CBOWCTBA 1 CPOK CNy>XObl ANHAMUYECKUX VAN BO3BPATHO-MOCTY-
nartenbHbIX YMAOTHEHWU, HAMHOIO 60sibLUe, YeM AN CTaTUYeCKUX
ynnotHeHuin. K 3Tol KaTteropum oTHOCATCH KonebaTenbHble 1 Bpa-
LiaTenbHble YMNOTHEHUs, a TakXe BO3BPaTHO-MOCTyNaTesNbHble
YNNOTHEHUS B TMAPABINYECKNX U MHEBMATUYECKMX YCTPONCTBAX.
ConpoTrBneHne TPEHUIO YMeHbLUaeT Aeopmauuio NornepeyHoro
CEeYEHNs YMNOTHUTENBHOrO KOJbLA MO CPaBHEHWIO CO CTaTUYeCKu-
MU YMNOTHEHUSIMMU.

YNnoTHUTENbHbIE KOJbLA KPYITIOro CeYEHNs Ans rmapaBinyeckmx un
NMHEBMAaTUYECKNX MPUMEHEHUI MO3BONSIOT MCMONb30BaTb HEGOIb-
LiMe nocagoyHble KaHaBku. B aTux cnyvasix ucnonb3oBaHune ynnot-
HUTENbHbIX KOMEL, KPYrNoro Ce4eHUs SIBNSETCS Hauny4Lmm BapuaH-
TOM 4191 Manol 4JIMHbI XOAa MOPLUHSA U MalbiX amMeTPOB.

Mpwn nNpaBunbHOW Nocagke YMNOTHUTENbHbIE KOMbLA KPYrioro ce-
YEeHNs1 MOTyT TaKXXe MCMoNb30BaTbCs ANsi AJIMHHOMO XOA4A MOPLUHS
C OTHOCUTENbHO BonbluMMK gnameTpamu. OgHako elle Ha cTagun
NPOEKTUPOBaHUS cregyeT NpUHMMaTb BO BHUMaHue Bce DakTopsl,
KOTOpble BNUSIIOT Ha YMAOTHUTENbHbIE PYHKUMN. XKECTKOCTb KOM-
nayHaa BblbMpaeTcs B COOTBETCTBUM C MPUMEHSAEMbIM AaBNeHneM
M OpyrumMmn mMexaHu4eckmmn TpebosaHusmn. Hanbonee 4acto uc-
MOnb3YOTCH YMNOTHUTENBbHbIE KOJbL@ KPYITIOro Ce4eHns ¢ TBEPAO-
cTbto oT 70 go 80 eguHuy, no wkane LLlopa A.

B mecTax, roe cyLecTByeT pUCK BbiAaBnvBaHns (HanprumMep, rae am-
Hamun4eckme ynnoTHEHUsI NOABEPraloTCA AENCTBUIO BbICOKOrO AaB-
NeHWs1), OOMKHbI 6bITb YCTAaHOBMEHbI ABa aHTUIKCTPY3MOHHbIX KOJTb-
ua.

[nsi HOBbIX KOHCTPYKTOPCKUX pa3paboToK A0 KHbI MPUHMMATLCS
BO BHMMaHWe cnegytoLume hakTopbl:

PyKoBOACTBO MO KOMbLiaM KPYrnoro ceveHus
Parker Hannifin
Prédifa Technology Division



* XuMnyeckoe BO3AENCTBME KOHTAKTUPYIOLLE Cpedbl Ha anacToMep.
e BospgencTtsue Ha YNNOTHEHNE BCeX pabo4mx YCNoBUiA, Hanpumep
paboTa C NoTeHLMasIbHO BbICOKUM AYana3oHoM TemrepaTypbl

UNI NEPEXOL, OT BbICOKMX K HU3KUM TemrepaTypam.

* HanpasneHue NpMMeHSIEMOro AaBNeHNs: OBUFAETCS v Nop-
LWEHb, MpeooneBas AaBneHne 1 cnocobCTBYs BblAaBNNBaHNIO
npw OTCYTCTBUW NPOTUBOAENCTBYHOLLErO OMOPHOMO KOsbLa, Unn
YMAOTHEHUE ABUraeTcsl B CTOPOHY, MPOTVBOMOMOXHYIO NPUMEHS-
€eMOMy faBneHnto?

e [loTeHUManbHbIA 3KCLEHTPUCUTET 3NIEMEHTOB MalUVHbI, KOTOPbIN
MOXXET BbI3BaTb OAHOCTOPOHHEE PaCTArVBaHNE YNIOTHUTENbHO-
ro 3a3opa, YTO MOXET YBENNYNTb PUCK BblAaBIMBAHUS.

e ConpoTuBAsSieMOCTb MaTepuara BblAaBnMBaHNo MOXXET CHU-
3UTbCS NPV YBENNYEHUN TEMMNEPaTYpPbl N3-3a TPEHUSI.

e YacTnubl NPOAYKTOB N3HOCA OT METANIMYECKNX AETaNEl Bbl-
3bIBalOT 06pa30BaHVe 3a4MPOB 1 yTeYEK NPu KOHTaKTe C 30HOl
YMAOTHEHUS.

¢ [1oCTOPOHHKE MaTepuasibl MOryT MOMAcTb B CUCTEMY U BbI3BaTb
yTEYKM Npun BO3BpaTe Bana, HecyLLero ¢ coboi YactuLbl maTe-
puana noBepxHOCTW, 06PaTHO B LIMANHAP.

e CKayku [aBrieHnst MOryT 6bITb 3HA4YMTENBHO BbILLE, YeM faBrie-
HMe cncTeMbI (MCNOMb30BaHNE ONMOPHOMO KOsbLa).

¢ ToHKasi cMa3o4yHasi NieHka MOXXET OCTaBaTbCs Ha NMOBEPXHOCTU
YMAOTHEHUS faXKe NPV JOCTUXKEHNN TEXHNYECKOW TOYKM YMoT-
HEHMs.

YnnoTHEHNA BO3BPAaTHO-MOCTYNATENbHOMO TWMNa 1 UCMonHeHne no-
cafo4HbIX KAHABOK NS HUX MOXKET ObITb pasfeneHo Ha rpynnbl Anis
rmapaBnM4yecKoro U NHeBMaTUYeCKOro NPUMeHEeHUs.

2.3.1 lngpasnuyeckme gMHaMu4eckue ynnoTHeHus

B rugpasnuke ynnoTHUTENbHbIE KOMbLi@ UCMOMb3YIOTCS B YNIOTHE-
HUSIX NOPLUHS U WwToka. OHU o6ecneymBatoT XopoLune pesynbTaThbl
npy paboTe C LUMPOKMM AMana3oHoM JaBfeHUst 1 MOFyT UCMOJb30-
BaTbCsl C aHTUIKCTPY3MOHHBLIMY KOMbLaMU.

CpepnHsis gechopmaumsi nonepeyHoro CEeYeHNst HaXoamTCst Mexay
10 % 1 15 %. BaxkHO He onycKaTbCs HXKe MUHMMATbHOMO [OMNyCcKa
B 8 %), KaK Noka3aHo B MPMBEAEHHbIX H/XKE pac4eTax Ha OCHOBaHUN
BCEX [OMyCKOB:

(d2min - tmalx) x 100

> 8 (%
d2min ( 0)

= MUHVManbHoe nonepeYHoe ceveHue,
= MakcumarnbHas rmy6rHa NocafoYHOl KaHaBKu.

2min

max

—Parker (LT :

2 Bupabl yCTaHOBKM

30
X
= 20 -
s
g
[
=
(o
o
Xy
D
=
10
0 1,78 2,62 3,53 5,33 6,99

MonepeyHoe ceveHue ynnoTHUTeNLHOrO Kosbua d, [MM]
Puc. 2.13 3aBucumocTs gonyctTumon gegopmaymm ot rnornepeyHoro ce4eHmst

d2 — rmgpas/ind4eckoe yrjioTHeHne Bo3BpaTtHO-rocTynare/lbHoro tmna

Mpy ncnonb3oBaHWM ANS YNIOTHEHWS MOPLUHS YNIOTHUTESNbHbIE
KOJbLa KPYrforo CeYEHNst MOryT CXUMaTbCS Ha BennynHy ot 1 %
8o 3 % oT pasmepa CBOel OKpY>XHOCTU. BenuyuuHa ycnnus, Tpebye-
MOrO NS CXKAaTUSA OKPY>XHOCTW, 3aBUCUT OT BHYTPEHHEro amamerpa
YMNOTHUTENBHOMO KOJbLA M YMEHbLLIAETCH C YBENNYEHNEM BHYTPEH-
Hero gnameTpa.

YNnoTHUTENbHbIE KOJbLA KPYrIOro CeYeHUsi MOryT pacTarmBaTbcs
Ha BeNM4YMHYy 80 6 % npu ycTaHOBKE B Na3y MOpPLUHS.

Heobxogumo BbIGMpaTb KOMMayHAbl C HambosbLUEA CONPOTUBIS-
eMOCTblO M3HOCy. KomnayHz He JOoMmKeH faBaTb ycafKy B cpefe,
a TakKe He JOomKeH 6blTb NoABEP>KEH CUNTbHOMY pPa3byxaHuio, KO-
TOpOE YBENNYUT TPEHME 1 CHU3UT COMPOTUBASEMOCTb BblAaBNNBa-
HUIO.

O6bIYHO pPEKOMEHAYETCA MCMONb30BaHME KOMMayHOOB C TBEpPHAO-
cTbto oT 70 go 80 eguHuy, no wkane LLlopa A. B gaHHom gnanasoHe
JOCTUraeTcs onTMManbHOE COYETaHe MeXXay TPEHNEM Y UBHOCOM.
Bonee msarkve ynnotHuTeNnbHble Konbla MMelT 60ree BbICOKYHO
CTeneHb N3HOCa, 6o5ee TBEPAbIe YMNOTHUTENbHbIE KOJbLia Xapak-
TepusyroTcs 6onee BbICOKUM TpeHreM npu gasnexHmmn go 150 6ap.
[Mpy BbICOKOM JaBneHnn CyLLecTBYeT PUCK BblaaBnusaHus. B ycno-
BMSIX LUMPOKMX 3a30POB U 6oNee BbICOKUX TeMrnepaTyp Heobxoau-
MO MCMOMNb30BaTh aHTUIKCTPY3MOHHbIE KOMbLiA.

PyKoBOACTBO NO KOMbLiaM KPYrnoro cevyeHus
Parker Hannifin
Prédifa Technology Division
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Puc. 2.14 YnnoTHeHne LUTOKa — rugpasInyecKoe 1 MHeBMaTn4eckoe

ry b*0.2
CKpYrNeHHoe
M B \ 1 6e3 3ayceHLeB
N \ ‘
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Puc. 2.15 YnnotHeHue NopLUHS — rugpaBIn4yecKoe v NHEBMaTn4eckoe

ds 1" 570 z r, r,

1,0 130 190 150 020 - 040 0,10 - 0,30
1,78 145 240 150 0,20 - 0,40 0,10 - 0,30
200 1,70 260 150 0,20 - 0,40 0,10 - 0,30
250 210 330 150 0,20 - 0,40 0,10 - 0,30
262 220 360 150 0,20 - 0,40 0,10 - 0,30
300 260 39 180 0,40 - 080 0,10 - 0,30
353 305 48 180 040 - 080 0,10 - 0,30
400 350 530 180 040 - 080 0,10 - 0,30
500 445 6,70 2,70 040 - 0,80 0,10 - 0,30
533 465 7,10 2,70 040 - 0,80 0,10 - 0,30
6,00 540 800 360 040 - 080 0,10 - 0,30
6,99 6,20 950 360 040 - 080 0,10 - 0,30

" [JonyCKn pacCcHATLIBAIOTCA, UCXoas 13 d;h9 + d,H8 wm d,f7 + dH9.
PexkomeHayeTcs nprMeHeHre BblOENEeHHbIX XKUPHbIM LIPUATOM PasmepoB, KOTO-
pble cootseTcTBytOT DIN ISO 3601.

Tab. 2.7 Pa3mMepbi 0Ca[04HON KaHaBKN — [MHaMNYEeCKoe ruapaBInYecKoe yaoTHeHue

—Parker [T '

MoBepxHOCTb LLlepoxoBaTtocTb 06-
pPaboTKn NOBEPXHOCTN,
MPOLIEHT 30Hbl KOHTaKTa
tp > 50 %
Ra Rmax.
[um]

A KOHTaKTHasi NOBEPXHOCTb 0,40 1,60

B ocHoBaHve 1 cTOpoHbI Nasa 1,60 6,30

C o6paboTka NoBEPXHOCTM hacKm 3,20 12,50

BXOLHOW KPOMKI

Tab. 2.8 LllepoxoBaTocTb 06pabOTKU MOBEPXHOCTY — rMAPAaBANYECKOE
YnOTHEHWE BO3BPATHO-MOCTYNaTe/IbHOro Tuna

2.3.2 NHeBMaTUYECKNE AUHAMMNYECKMNE YINIJIOTHEHUS

B HacToslLee Bpemsi MHEBMaTMYECKME CUCTEMbI LUMPOKO WCMOSb-
3yloTCSl B pasnnyHbIX o6nactsx npumMeHeHusi. CTUMynoMm Ans uc-
NoNb30BaHNs HOBbLIX CUCTEM, a TaKXXe ANs 3aMeHbl CYLLIECTBYHOLLX
rMaPaBANYECKNX CUCTEM NMOCNY)XUNK CeaytoLme NpenMyLLecTsa:

® Heroptoyasi cpefia nog AaBneHneM;

® MeHbLUWNI BEC;

® Hannyme yTeyek sIBNSETCS MeHee KPUTUYHBIM, CriefoBaTenbHO,
HaAHOCUT MEHbLLUNIA BpeL, OKPY>KatoLLEN cpeae;

® BO3MyLUHAsA cpefa noj AaBneHneM He N3MEHSIETCS NMPY BbICOKMX
Temneparypax;

® KOHKYPEHTHasi CTOUMOCTb.

[na MuHUMM3aLmMn N3HOCa cpedHee CXaTune nornepeyHoro ceveHus
YMMNOTHUTENBHOIO KOJbLia CHUXXEHO MO CPaBHEHWIO C ruapasniye-
CKVM MPUMEHEHNEM.

30

20

Cxatue [%]

I I I I 1
0 1,78 2,62 3,53 5,33 6,99

MonepeyHoe ceveHne ynnoTHNTENbHOro Konbua d, [Mm]

Puc. 2.16 3aBucumocTb [OMYCTUMOIO CXaTus OT MOMEPEYHOro ceveHusi d, —
MHeBMaTU4eCKOe yrnIOTHEHNE BO3BPATHO-MOCTYNaTe/IbHOro Tuna

PyKoBOACTBO MO KOMbLiaM KPYrnoro ceveHus
Parker Hannifin
Prédifa Technology Division



MuHuUManbHOe cXXaTune MoMepPeyYHoOro CeYeHus YrIOTHUTENIbHOro
KonbLa 06bl4HO HaxoauTcs B AnanasoHe oT 4 % o 7 % u Bkioya-
€T Bce AOMyCKMW.

(d2min - trnax) x 100

. >4 (%)

2min
= HaunMeHbllee nonepevyHoe ceveHue,
= MakKcuManbHas rny6|/|Ha I'IOCB,EI,O“IHOI?I KaHaBKW.

2min

max

YNNoTHUTENbHbIE KOJbLA KPYITIOro CeYEHUsi B YMIIOTHEHNAX LUTOKA
OOMycKaroT cxxaTue Ha BenuumHy ot 1 % go 3 % ot pasmepa cBoei
OKPY>KHOCTW.

B ynnoTHeHusix NopLUHSA Konbla MOryT 6bITb PACTSAHYThl HA BENWNYM-
Hy A0 6 % OT BHyTpeHHero guameTpa. B gononHeHve K ctaHgapT-
HbIM MaTepuanam JOCTYMNeH LUMPOKUA aCCOPTUMEHT CreumanbHbIX
KOMMayHAOB C YNy4LIEeHHbIMN XapaKTePUCTUKAMN TPEHNS.
MprMeHeHne 3TNX KOMMNayHA0B MOXET ObITb COMMacoBaHO C HALLMM
oTAenoM no paspaboTke MHXXEHEPHbIX PELLEHNIA.

Komnanusa Parker pekomeHayeT MCNOAb30BaHWE KOMMayHOOB C
TBepaocTbio oT 70 go 80 eanHuny no wkane LLlopa A.

d, t b*0-2 z r, r,

1,78 155 230 150 0,20 - 0,40 0,10 - 0,30
262 235 310 1,50 0,20 - 0,40 0,10 - 0,30
353 315 420 180 040 - 1,20 0,10 - 0,30
533 485 640 270 040 - 1,20 0,10 - 0,30
699 640 840 360 040 - 120 0,10 - 0,30

" [lonycku pacc4mTbiBatoTes, ucxoaa ua d;h9 + d,H8 unn df7 + d,H9.
Tab. 2.9 Pa3mepsbl M1ocago4YHoON KaHaBKyu — MMHEBMAaTUYECKOe yrnioTHeHe

MoBepxHOCTb LLlepoxoBaTocTb 06paboT-
KN NOBEPXHOCTU, MPOLEHT

30Hbl KOHTaKTa t > 50 %

Ra |:‘max.
[um]
A KOHTaKTHas NOBEPXHOCTb 0,40 1,60
B ocHoBaHue 1 CTOpOHbI Nasa 1,60 6,30
C o6paboTka NoBEPXHOCTM hacKm 3,20 12,50

BXOLHOW KPOMKM
Tab. 2.10 [MHeBMaTU4ECKUI MOPLLEHb — «[1aBaroLyasi» coopka

MHeBMaTU4YECKNIA NOpLIEHb — «MNJlaBaloLas» c6opka
lMHeBMaTuyeckme MNOpLIHM OBbIYHO pPacCHMTaHbl Ha MPUMEHeHVe
«nnasawwmx» (CBO6OAHO MOABVKHBIX) YMIOTHUTENbHbIX KOJeL.
[MonepeyHoe cevyeHne He CXUMAETCH, YTO CHUXKAET TpeHue. B pe-
3ynbTarte MnopLUeHb C YNIOTHEHMEM ABUraeTcs CBOGOAHO W YMNoT-
HUTENBbHOE KOJbLO NOABEPraeTcs MUHNMAalIbHOMY U3HOCY.

[Onsi BbIMONHEHUS YNIOTHUTENBbHON (DYHKUMU HAPY>XHbIA AnameTp
YMNOTHUTENBHOMO KOJbLia HEMHOMO LUMPE BHYTPEHHEro anamerpa
uunuHgpa.

BHYTpeHHUIN AnameTp ynnoTHUTENbHOro Konbua d, He [oMKeH co-
npukacaTbCsi C BHYTPEHHM AMaMeTpoM nasa. [nybuHa nocapou-
HOW KaHaBKW JOMKHA 6bITb 60MbLLe MONepPeyHOro Ce4eHus ynaoT-
HUTENBHOMO KonbLa.

Mpn nopgave OaBneHUst 4O KOHTaKTa YMIOTHUTENIbHOrO Kombla C
YMAOTHSAEMON NMOBEPXHOCTLIO MOIYT BO3HUKATb HEKOTOPbIE YTEYKN.

—Parker (LT X
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KomnaHusa Parker pekomeHOyeT MCnofb30BaHWe KOMMayHAoB C
TBepaocTbio oT 70 go 80 eanHuny, no wkane LLopa A. CtangapTHble
KoMnayHAbl NCNOMb3YTCA Npu gasneHun go 16 6ap n Temnepary-
pax go 80 °C.

O6paTtutecb B Hall OTAEN MO pPas3paboTKe UHXXEHEPHbIX PELLEHNI
NS nony4eHns nHopmauum o cneymanbHbIX KOMnayHaax v nomo-
LK B BbIBOpe MaTepuasos.

CKpyrneHHoe
1 6e3 3ayceHueB

O dg|f7 P dyH8
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Puc. 2.17
d, t bs z r, r,
+0,2
1,78 200 200 150 0,20 - 0,40 0,70 - 0,30
262 290 300 150 020 - 040 0,10 - 0,30
353 380 400 180 040 - 120 0,10 - 0,30
533 560 6,00 270 040 - 120 0,10 - 0,30
6,99 7,30 8,00 360 040 - 120 0,10 - 0,30

Y Nonyck siBnsaeTca codetaHmem d;h9 + d,H8.
Ta6. 2.11 Pa3mepsbl 10cafoqHON KaHaBKu [J1s1 «[11aBatoLLeros yraoTHUTE b-
HOro KoJibLia KpYrfloro Ce4eHusi — rHeBMaTu4eCcKuii nopLUeHb

MoBepxHOCTb LLlepoxoBaTtocTb 06paboTKu
NOBEPXHOCTU, NPOLIEHT 30HbI

KoHTakTa t, > 50 %

Ra Rmax.
[um]
A KOHTakTHasa nosepxHocTb 0,40 1,60
B ocHoBaHue 1 CTOPOHbI 1,60 6,30
nasa
C o6paboTka NoBepxHOCTU 3,20 12,50

hacku BXOLHON KPOMKM

Tab. 2.12 LllepoxoBaToCTh MOBEPXHOCTN — «[171aBaloLLee» yri0THUTEIbHOe
KOJbLIO

PyKoBOACTBO NO KOMbLiaM KPYrnoro cevyeHus
Parker Hannifin
Prédifa Technology Division
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2.4 NpuBogHbIE pEMHU

KonbLia KPYrnoro CeYeHNst MOryT UCMONb30BaTbCs, Kak ManoMOLL-

Hble NpUBOAHbIE 31eMeHTbl. OHU HE TONBbKO SABMSIOTCH 9KOHOMUYE-

CKM 3h(PEKTNBHbBIM peLLEHNEM, HO TakXe o6ecneyvmBatoT MHOMO4N-

CNeHHble NperMyLLecTBa aHHOrO NMPUMEHEHUS:

® MpocTas yCTaHOBKa;

® MOCTOSIHHbIE CUMbl HATSXKEHWS;

® MMOKOE NCMONb30BaHNE;

e Gnarogapsi aNacTU4HbIM CBOCTBaAM KOMMayHO0B YMIOTHU-
TENbHOMO KOMbLia OTCYTCTBYET HEOOXOAUMOCTb UCTMONB30BaHNSA
HaTSKUTENEN PEMHEN;

e 06LENOCTYMHbI C UCMONBb30BaHNEM CTaHAAPTHbIX KOMMayHAOB 1
pa3mepos;

® peMeHb MOXXET OXBaTbiBaTb 60Mee LWMPOoKNe [OMYCKU NO3numo-
HNPOBaHUS! LLKNBOB.

KoMnayHp konblia BbIGUPAETCS C MUHUMaJIbHLIM 3HAYeHWEM pe-
nakcauum pacTs>KeHUs (OCTATOYHOMO YASIMHEHWS]) 1 MaKCUMaJSTbHbI-
MV OVHaMUYECKMI CBOCTBaMMU.

Bbi6op anacTomepa 3aBUCUT OT YCNOBUI OKPY>KaIoLLEN cpeapl:

® KOHTaKTUpYIOLLE cpefbl, HanpUMep 030Ha, Machna, CMasKu;

* Temneparyp.

O6WwyMN TpeboBaHUAMIN ABASIOTCS:

e XOpoLUasi CTOMKOCTb K CTapeHUIo;

® CTOIKOCTb K N3HOCY;

® OTHOCUTESNIbHO HM3Kas CKIIOHHOCTb K BOCCTaHOBIIEHWIO OpY-
rMHanbHoM (hopMbl Nog HaTSXKEHNEM 1 TEMMNEPATYPONi (CM.
«QddekT Ixoyns», pasgen 8.13);

e XxopoLuas NoaaTIMBOCTb Ha U3rnb.

() O (O

Puc. 2.18 OTkpbITOE MCMONHEHWE (CNIeBa), NEPEKPECTHOE UCMONHEHME (cripaBa)

KomnayHgb! Ansi npMBOAHbIX peMHel
B BbILLEYNOMSIHYTBIX YCNOBUAX XOPOLLO MPOSBUNM cebs cnemyto-
e KomnayHabl:

E0540-80

* DTUneHnponuieHaneHoBbIn Kay4yk (EPDM).

e Tepmuyeckas ctonkocTb go +80 °C (MakcumansHo o +100 °C).

e EPDM He aBnsieTCA CTOVKMM K MUHEPASIbHBIM Macnam 1 cMaskam.

e Ecnun nsbexxaTtb KOHTaKTa CO CMaso4HbIM Matepuasiom n3 Kop-
nyca nogwnnHnKa unv getanen MalnH HEBO3MOXHO, Heo6Xxoam-
MO MCMNONb30BaTh CUIMKOHOBOE MAcsio U CMaskKy.

C0557-70

e XnopnepeHoBbiin Kay4dyk (CR).

e Tepmuyeckas ctonkocTb o +80 °C (MpnbnnantenbHo).

¢ CR coBMeCTMM C MUHepanbHbIMU Macnamu 1 cMaskamu.

¢ [lnHaMn4ecKme CBOWCTBA He Takue xopoLune, kak y EPDM v nonuype-
TaHa. Penakcaums HanpskeHus CR Takas »xe xopoluasi, kak 1y EPDM.

—Parker [T .

S0604-70

¢ CunmkoHoBbIN Kay4yk (VMQ).

e Tepmuyeckas ctonkocTb o +100 °C (npnbnnantenbHo, Makcu-
ManbHo go +150 °C).

¢ VMQ 06bI4HO ncnonb3yeTcs npu paboTe C BbICOKOW TEMMNepaTypoil.

® [1pOYHOCTb Ha pa3pbIB U CONPOTUBMEHNE N3HOCY crabble Nno
CpaBHEHVIO C ApYrMMM KOMMayHAaMU.

P5008

e TepmonnacTunyHbin nonnypetaH (TPU).

e Tepmuyeckasi CTONKOCTb o +55 °C (npubnuauntensHo, B 3aBUCU-
MOCTW OT OTHOCUTESIbHON BIAXKHOCTMW).

e [lonmypeTaH N3BeCcTeH CBOEN TBEPLOCTLIO, CTOMKOCTLIO K 13-
HOCY W [ONrOBEYHOCTLI0. Bnarogapst aToMy nonmypetaH MoXeT
NMPUMEHSTLCS B YCNOBUSIX 3KCMNJlyaTauum ¢ BbiICoKMMn Tpebosa-
HUSIMU U NpU Nepefaye 60MbLUMX Harpy30K.

B Tabnuue Hwxe NpPUBOAMTCA CpaBHEHME CBOWCTB 311aCTOMEPOB
NPUBOAHbIX PEMHEN (MCMONb3YHTCA 3HAYEHWS, MONyYEHHbIE B pe-
3ynbTaTe WCMbITaHUA C YMAOTHUTENbHBIM KosibLom 2-153, 88,6 x
2,6 MMm).

AvHaMmunyeckas ynpyrocTtb npu pacTshkeHUu:
Mepwvog ncnbitTaHus: 724

Temn. ucnbiTaHWs: KOMHaTHas Temneparypa
BenyLmin wWKkmBs: onam. 15,5 mm

CKopoCTb: 1740 06/MyH
HatsxeHue: 0,83 H/mm?
Harpyska: MoMeHT OT BepyLlero LWKMBa (4yryH)

anameTtpom 66,5 MM, B TECTOBOM LUKIe
Tpebyetca 3 MuHyTbl 15 cekyHp ans
MOMHON OCTaHOBKMU.

CraTtuyeckas ynpyroctb Npuv pacTsKeHuu:

Mepwvog ncnbitTaHus: 48 4

Temneparypa: CM. Tabnuuy

MpepBapuTensHoe HaTsbkeHne: 0,83 H/MM2 mexay OBYMS LLUKMBaMu C
onametpom 12,7 mm

PyKoBOACTBO MO KOMbLiaM KPYrnoro ceveHus
Parker Hannifin
Prédifa Technology Division
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6a3ucHbiii  KomnayHp >Xect- [uHamu- CraTtnyeckas ynpyroctb  AuHamuye-  Pa6ouas CoBMecTUMOCTb?
anactomep  Parker KOCTb  4ecKas npu pacTskeHun” CKUue Nnoka- Temnepa-
yrnpyroctb 3arenn? Typa
npu paC'l;)ﬂ' Temnepartypa ho o
dXKEeHUn E581I5¢9 m
SE39% g
[Wop 24 °C 65 °C 80 °C 32 Y £2Q o = o
A] § [} E S o 2 o (] Q
09s0°0 0 1)
=IsOasMm (@] <
EPDM E0540-80 go*° 13 % 14 % 18 % 20 % 80 (100) - ++ ++ ++
CR C0557-70 70*° 14 % 14 % 19 % 22 % 0 80 + ++ + + +
vMQ S0604-70 70+ 21 % 2% 5% 2% + 100 (150) 0 0 + ++ 0
TPU P5008 94*° 19 % 21 % 29 % 36 % ++ 55 ++ ++ 0/- ++ ++
) HayanbHoe HaTsbkerve 0,83 H/Mm?
2 O4eHb xopoLuas: ++, Xxopowas: +, cpeaHss: 0, orpaHNYeHHOE MCMoNb30BaHVE:
0/-, He COBMECTVMO: —
Tab. 2.13 CpaBHeHwne yrpyryx CBONCTB MPUBOJHOIrO PeMHSI
UHdopmaumsa o KOHCTpyKuu
e CnepyeT nsberarb NPSIMOro KOHTaKTa C XXNAKOCTbIO, TaK Kak
3TO MOXET MNPUBECTU K NPOCKasIb3blBaHMIo. B Tabnuue cosme-
cTumocTu cpep, (cM. MpunoxxeHne) npeacrasneHa nHopmaums
O COBMECTMMOCTU KOHTaKTUpYtoLLEel cpedbl C pa3nnyHbIMn
anacTomepamu.
¢ MuHMManbHbIN anameTp WKrsa cocTasnseT D, MM = 6 x d,
Puc. 2.19 OTKpbITOE UCTIONHEHNE
(nonepe4yHoE ceveHne).
¢ BHyTpeHHMin anameTp Kosbua d, MOXET pacTArmsaTbCs Makcu-
ManeHo Ha 15 % (cpepHee yonunHeHue oT 8 % po 12 %). 1) Pacuet pasmepa Korbla d,:
¢ [MpumepHoe HaTs>keHne npu nocagke 0,6-1,0 H/mm2, N3BECTHO:
* lNonepeyHoe ceveHue d, AOMKHO COCTaBNATbL He MeHee 2,62 mm. D,/ D,: [uameTpbl LUKMBOB
C: PaccTosiHne mexgy LKnBamuy no LeHTpanbHOW MMHUN
UHdopmauuma gna 3akasa S: YanuHeHue B gecsATtbix gonsx (Hanpumep, 10 % = 0,1)

Bce KonbLa Kpyrnoro ceyeHusl, KOTopble MCMONb3YTCA B Kadve-
CTBE NPUBOOHbBIX PEMHEN, noasiexart AONOSHUTENBHON npouenype
NPOBEPKN KayecTBa N MPOBEPKEe Ha Hannyne fedekToB noBepx-
HOCTU MPWU PacTsHXKEHUN. 3akasbiBaeMble OJ1st 3TOr0 NMPUMEHEHUSs!
YANIOTHUTENbHbIE KOMbLA AOMMKHLI UMETb CReqyowmnin Kog;: «2-250,
E0540-80, npuBOLHON PEMEHDL>.

PacuyeT NpMBOAHOIO PEMHSI: OTKPbITOE UCMOJIHEHUE
CokpalueHus:

PaccTosiHne mexxgy LUKMBamu rno LeHTPanbHON NUHUK (MM)
[nameTp BeOMOro LIKUBa (MM)

[nameTp BegyLlero wkmea (Mm)

YonnHeHue B fecaTtbix gonsx (Hanpumep, 10 % = 0,1)
BHyTpeHHMIn gnameTp Konbua (Mm)

lMonepeyHoe ceyeHne KonbLua (Mm)

[nuHa npuBOZHOIro pPeMHs (MM)

Pac4eTHbIn KoadhduumeHT

00 NOUO

N

W -

—Parker (LT "

a) PacyeT gnnHbl NpyBOAHOIO pemMHs L:
(D1 - D2)2
L=2C+157x(D,+D) + ——=
4C
b) PacyeT BHYTpeHHero anametpa Konbua d:
L

d=z=—" ——
3,14 x (1,0 +S)

¢) KorbLo Kpyriioro ceveHus BbIGUPaEeTCsi B COOTBETCTBUN C Nepey-
HEM TUMopa3MepoB YNIOTHUTENbHbIX Konew. Ecnn pasmep no-
nagaeT Mexay ABYMsl TUnopasmepamMu B Tabnuue, OOMKeH ObiTb
BblGpPaH MEHbLUNIA pasmep.

2) Pacyet yanuHeHus S:

N3BECTHO:
d;: BHyTpeHHWIn guameTp KosnbLua
C: PaccTosiHne mexgy LKnsamu no LeHTpanbHOW IMHUN

D,/D,: HOunameTpbl LIKNBOB
a) PacyeT gnuHbl NpnBogHOro pemHs L: (cm. 1a)

b) PacyeTt yanuHeHus S B gecsiTbIx 4onsx:
L

S=——— -1
3,14 x d,

PyKoBOACTBO NO KOMbLiaM KPYrnoro cevyeHus
Parker Hannifin
Prédifa Technology Division
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3) PacueT paccTosiHvs Mexay LUKMBamMm no LeHTpanbHom nnHum C:
N3BECTHO:

d;: BHyTpeHHWIn gnameTp Konbua

S: YonvHeHue B gecAtbix gonsx (Hanpumep, 10 % = 0,10)

D,/D,: HAunameTpbl LIKNBOB

a) PacyeT koadhdumumeHTa B:
B=3,14xd, x(8+1)-1,57 x(D,+D,)

b) CooTBETCTBEHHO, PacyET PacCTOSIHNS MO LeHTpanbHon nuHun C:
B +V/B?—- (D, + D,
4

C=

MepekpecTHOE UCNONHEHNE

CokpalueHus:

PaccTosiHue mexxgy LUKMBamm Nno LeHTPaNbHOR MNHAN [MM]
[OunameTp BeOOMOro LWKmea [MM]

LOunameTp BepgyLlero Wwkusa [Mm]

YonvHeHue B fecATtbix gonsx (Hanpumep, 10 % = 0,1)
BHyTpeHHMIn anameTp Konbua [MM]

lMonepeyHoe ceveHne KonbLa [MM]

[nnHa npuBOZHOIrO PEMHS [MM]

Pac4eTHbIn KoadhduumneHT

IO

e PUOO

o

N

W -

D D.

1 2

A
Y

C

Puc. 2.20 [NepekpecTHOe ncrosnHeHne

1) Pacuet pasamepa Konbua d,:

N3BECTHO:

D,/D,: HAuameTpbl LIKNBOB

C: PaccTosiHne Mexay LKMBaMm1 MO LIeHTPaSIbHOW NMHNN
S: YonvHeHue B fecATtbix gonsx (Hanpumep, 10 % = 0,1)

a) PacyeT gvHbl NpMBOAHOIO pemMHs L:
(D1 - D2)2

L=2C+1,57x(D,+D,) +
4C

b) PacyeT BHyTpeHHero anameTpa Konbua d,:
L

1

T 314x(1,0+9)

¢) KonbLo Kpyrnoro ceveHnsi BbIbUpaeTcs B COOTBETCTBUM C Nepey-
HeM TMNMopasMepoB YMNOTHUTENbHbIX konew,. Ecnv pasmep nonaga-
eT MeXay ABYMSA Tunopasmepamu B Tabnuue, [OSMKeH 6bITb BbIOpaH
MEHbLUWIA pa3mep.

—Parker [T .

2) Pacyet yanuHeHus S:

N3BECTHO:
d;: BHyTpeHHU gnameTp KonbLa
C: PaccTosiHne mexxay LUK/BaMu No LeHTpanbHOW NMHNN

D,/D,: HAvameTpbl LUKNBOB
a) PacueT gnuHbl NpnBogHoro pemHs L: (cm. 1a)

b) PacyeTt yanuHeHus S B AecsiTbIx Aonsx:

S=——— -1
3,14 x d,

3) PacueT paccTosiHms Mexay LK1uBamMmn no LeHTpanbHom nnHum C:
N3BECTHO:

d;: BHyTpeHHU gnameTp KonbLa

S: YonnHeHuve B fecATbIx gonsx (Hanpumep, 10 % = 0,10)

D,/D,: HAvameTpbl LUKNBOB

a) Pacuet koadduumeHTa B:
B=3,14xd, x(S+1)-1,57 x(D,+D,)

b) CooTBETCTBEHHO, PacyeT PaCCTOSHNS MO LeHTpanbHon nuHun C:
B +B?- (D, -D,)?
4

C=

A

@D, unn

@D,

=

: r,02-04

6e3 065107 1 3ayceHueB

Puc. 2.21 Paguyc nocago4YHou kaHaBku

dz I

2,62 105010

3,53 1,70%1°

5,33 2,601

6,99 3,501
Ta6. 2.14

[na ppyrux pasmepos nonepe“Horo ceverus d,:
r,=0,49xd,

LLIepoxoBaToCTb MOBEPXHOCTU:
R < 6,3 MKM

max

R < 1,6 MKM

a

PyKoBOACTBO MO KOMbLiaM KPYrnoro ceveHus
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2.5 UHCTpYKLUMN NO NPOEKTUPOBAHUIO U
yCTaHOBKe

OTcyTCTBME YyTEeYEK NpW YNNOTHEHUN JOCTUraeTcs 3a CHET Bbibopa
COOTBETCTBYIOLLIErO YMIIOTHATENBHOrO Martepurana ¢ npasuibHbIMY
pasmepamn 1 [octaToyHon gedopmanment. MNpasunbHas gedop-
Maums 3aBUCUT OT COOMoAeHNS OOMYCKOB 3/IEMEHTOB MalUWHbl 1
06paboTKM MOBEPXHOCTW. Ha npakTuke AOMKHbI MPUHUMATLCSA BO
BHMMaHue Bce (haKTopbl, BAUSIOLLME HA YMNOTHEHNe. Hanndne He-
MCMpaBHOCTEN M3-3a OLMGOK NPV BbIMNOMHEHNWN MPOEKTHbIX paboT
MOXET NPUBECTN K HEO6XOAMMOCTU NPOBEAEHMNS MOBTOPHbIX PaboT,
yBenu4yeHnio obbema paboT no o6CnyXnsaHuio, pasbopke, Npo-
CTOIO UNKN NPEXOEBPEMEHHOMY OOCYXXUBAHWIO, a Takxe ApYyruM
OOMONHUTENBbHBIM 3aTpartam.

2.5.1 ®acku

[ns o6neryeHns c60pKM AeTanen MallvHbl U 4ns NpeaoTBpaLLeHns
NoBPEXAEHNS YNNTIOTHEHUIA HA BCEX BXOLHbIX KPOMKax obsi3aTenb-
HO BbINosiHeHNE acok. Bce KpOMKM He [OMKHbBI UMETL 3aaMPOB 1
OCTPbIX CKOLLEHHbIX KPaeB.

N\

el T

K \\5;-20"

Puc. 2.22 [Npumep c60pkKu NOPLLHS

e
) )
Y Y

15°-20°

Puc. 2.23 [lNpumep c60pku LUTOKa

e

L BbicoTa BXOAHON KPOMKMU, X >y

Puc. 2.24 Ha cxeme noka3aHa ¢hacka BXOZHOV KDOMKU U yr/IOTHUTE/IbHOE
KOJIbLO nepes cxxaTnem. Pasmep «x» JOMKeH ObiTb 60/bLUE pa3mepa «y» A5
obecrie4eHnsi C6OpKu 6e3 romex.

—Parker (LT o
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2.5.2 NMpoxoxpgeHue nonepeyHbiX NPOCBEPNIEHHbIX
oTBepcTun

YNNOTHUTENBHOE KOMbLIO MOXET ObITb CPE3aHO, ECNN 30JIOTHUK N
LUTOK OBUraeTcsi B NpoemMe, KOTOpPbI MMeeT NonepeyHble NpocBep-
NeHHble oTBepcTua. [pu Bxoae B oTBepcTUe AedOpMUPOBAHHOE
YMNOTHUTENBHOE KOMbLO BO3BPALLAETCA K CBOEMY OPUIMHANIBHOMY
KPYINIOMYy CEYEHMWI0 U CPe3aeTcs Mpu BbIXOOe M3 MPOCBEPNEHHON
obnactu. 3To MOXHO NpedoTBPaTUTb MYyTEM U3MEHEHUsSI Pacnono-
>KEHVS COeQUHUTENbHbIX OTBEPCTUN.

o

|
|
\.
A
\ :
/

SN\

St

| | \

I
Puc. 2.26 Ecnv nameHeHue rosoXeHnsi HeBO3MOXHO, PEKOMEHLYETCS UC-
10/1b30BaHNE BHYTPEHHEN hacku.

Puc. 2.27 Hawny4wwmm pelueHnem sBasieTcsi 6anaHCupOBOYHbIV na3 B 30He
0TBEPCTUS. YI/IOTHUTENIbHOE KOJIbLIO MOXET ObiTh Pa3xarto v HarpasieHo
4yepes ra3 1o BXoAHbIM 1 BbIXOAHbLIM hackam.

2.5.3 MNpumecu n yncrtsawme matepmanbl

3arpsisHeHe NocafoyHON KaHaBKK YNIOTHUTENBHOrO Kofbla Be-
JET K MosiBNeHuo yTedek. [N obecneveHnst 3awyTbl NOBEPXHO-
CTei yNNoTHEHUs1 OT MOCTOPOHHUX YacTuL, BO Bpemsi paboTbl He-
06X04MMO UCMONBb30BaTh (UILTPLI UMK NIaHUPOBaTb NPOoBeaAeHe
NepUoANYECKOro TEXHUHECKOrO 06CNYXXBaHUS.

PyKoBOACTBO NO KOMbLiaM KPYrnoro cevyeHus
Parker Hannifin
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YucTawme mateprasibl AOMKHbI 6bITb COBMECTVMbI C 911aCTOMEPOM.
Cwmaska, ucrnonbayemas anst obnerdyeHusi COGopKu, TakKe [OomKHa
ObITb COBMECTUMOIA.

2.5.4 YpnnHeHwve

YNnoTHWUTENbHbIE NN aHTU3KCTPY3UNOHHbIE KOMbLa Npu c6opKe Mo-
ryT 6biTb pacTsHyTbl He 6onee 4em Ha 50 % OT VX BHYTPEHHEro
anameTpa. OTO 3Ha4YeHne NErko NPeBbICUTb NPY HEBOMbLUMX BHY-
TPEHHMX AMaMeTpax, Tak Kak YeM MeHblle BHYTPEHHUI auameTp,
TeM 6bICTPee MOXET 6bITb AJOCTUIHYTO KPUTUYECKOE 3HAYEHNE Npo-
LeHTa pacTs>KeHWs.

CnepoBaTenbHO, BaXXHO 06ecneynTb, YTO6bl PpacTsHPKEHNe ocTaBa-
JIOCb HVDKE 3Ha4YeHUsi NpepenbHOro YANMHEHUs,, yKa3aHHoro B na-
cnopTax Ha martepuan komnayHga. Ecnv ynnotHutensHoe KonbLo
pacTsiHyTO NPUGM3UTENBHO A0 Npegena anacTUYHOCTH, OHO 3a KO-
pOTKOE BpeMsi BO3BPATUTCS K MepBOHAYabHOMY pasmMepy.

2.5.5 BpaweHue

YNnoTHUTENbHbIE KOMbLA KPYINoro CeHeHusi ¢ 60NMbLUMMUN BHYTPEH-
HUMW OYaMeTpamm U MasbIM MonepeYHbIM CEHEHNEM MMEIOT CKITOH-
HOCTb K BpaLLleHUto BO BpeMsi C60pKu. BpallieHue ynnoTHUTENbHOMO
KonbLia MpU CEOPKE MOXET NMPUBECTU K CNPANbHOMY paspyLUeHunto
(cm. paspen «PaspyLueHne ynnoTHUTENBHOrO KonbLa») U K Bepo-
ATHOCTU YTEYKMN.

Puc. 2.28 MOoHTaX yrnnoTHUTENIbHOro Ko/bLa C BpaLleHnem

2.5.6 OcTpble Kpasi

YNnoTHWUTENbHbIE KOMbLa KPYINoro CeYeHNss He JOMKHbI NPOTArn-
BaTbCA Haf OCTPbIMU Kpasimn. Pe3b6a, WwnuLbl, OTBEPCTUSA, KDOMKM
NMocafoYHON KaHaBKU, LUMOHKU U T. 4. AOKHbI 6bITb CHATbI NN 3a-
KpbITbl. YCTAHOBOYHbIE NPUCNOCO6aeHUsa obneryatoT CO0pPKyY U no-
MoraroT n3bexxatb Npobnem ¢ OCTPbIMU KpasimMu.

P SR

Puc. 2.29 Vicnonb3oBaHne ycTaHOBOYHOIO MpUCnocob1eHus

—Parker [T 2

2.5.7 YcTaHOBOYHbIE NPUCNIOCO6GNEHUsI

=z | 2

Btynka

Mpucnocobnexve ans
MO3NLIMOHPOBaHUSA

— CTtonop cduTtuHra

Brynka

Mydta putnHra

— [Mpucnocobnexuve ans
NO3MLMOHMPOBaHNA

— Ctonop ¢utuHra

Puc. 2.31 YctaHoBo4YHOE nipucriocobeHne rnog[aepXKNBaeTCsi MaHXXeTou 415
3aLLUTbI YIIOTHEHNS OT OCTPbIX KPaeB.

PyKoBOACTBO MO KOMbLiaM KPYrnoro ceveHus
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3.1 CtaTnyeckme ynjaoTHeHus

3.1.1 Pa3mepbl npu c)xatnm u pacyeTHble pasmMmepbl

YnnoTHeHne NOPLUHSA U paguanbHoe cxaTue

YcTaHoBKa YNNOTHATENBHOMO KOMbLA BO BHYTPEHHEM 3fIEMEHTe

3 PekomeHpaLmn no NnpoeKTUpoBaHUIO

YnnotHeHue chnaHua n oceBoe cxaTue
[laBneHne N3HyTpWU: HapY>XHbI AMAMETP YNIOTHUTENbHOMO KonbLa
OOJSKEH CXUMAaTbCS.

2 dy
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Puc. 3.1 YnnotHeHve nopLuHsl v paauanbHOe cxxatne

YnnoTHeHue WITOKA U paguanbHoe cxaTtue

YcTaHoBKa yNNOTHUTENBHOMO KOMbLA BO BHELLHEM 3/1EMEHTE

Puc. 3.3 YnnotHeHwe ¢naHua n oceBoe cxarune

[laBneHve cHapy>Xu: BHYTPEHHWA graMeTp YNIOTHUTENIbHOTO KOJSlb-
La [OMKEH pacTarmBaTbCs.
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Puc. 3.2 YnnoTHeHwe LUTOKa v paguanbHoe cxxatve
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[Mm]

1,78
2,62
3,53
5,33
6,99

+0.08

+0.09

+0.10

+0.13

+0.15

b |

myébunHa [Oecdopma- [Hedop-
noca- uuns mauus
DOYHON
KaHaB-
Kn t
[MmM] [Mm] [%]
1,40 0,26 - 0,58 15-31
2,20 0,26 - 0,64 10-23
2,90 0,40 - 0,85 11-23
4,50 0,57 - 1,08 11-20
5,90 0,80 - 1,35 11-19

Puc. 3.4 YnnotHeHne ¢naHua n ocesasi gechopmauymsi

HanpaBneHme nasneHuns HanpaBneHme AaBJieHnsa HanpaBneHme AaBlieHnsa

e @ W

o] < o, < o]

LUMpUHA KaHaBkn b WwnpmnHa kaHaeku b, LWMpUHa KaHaBku b, Paguyc r,
Be3 aHTUakcTpy3n- OpHO aHTUAIKCTPY- [lBa aHTMIKCTPY3u-
OHHOrO KonbLa 31IOHHOE KOJbLIO OHHBIX KOJibLa
[Mm] [Mm] [Mm] [Mm]
2,40 - 2,60 3,50 - 3,70 4,60 - 4,80 0,20 - 0,40
3,60 - 3,80 4,70 - 4,90 5,80 - 6,00 0,20 - 0,40
4,80 - 5,00 5,80 - 6,00 6,80 - 7,00 0,40 - 0,80
7,20 - 7,40 8,70 - 8,90 10,20 - 10,40 0,40 - 0,80
9,60 - 9,80 12,00 - 12,20 14,40 - 10,60 0,40 - 0,80

Tab. 3.1 [lpoekTHble pa3mepsbl yrnaOTHUTESbHBIX KOEY 4151 CTaTUCTUHECKOro
YnNOTHEeHNSI
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3.1.2 Ctatuyeckoe ynjioTHEeHUe MopLUHS

O+0GO4 @& @& @ N
L e < b=} = b, = b, .
- 4 - 6e3 ofHo nsa @d, @d, @4, W
AHTU3KCTPY3NOHHOIo AHTUIKCTPY3NOHHOE AHTUIKCTPY3UNOHHbIX
Konbua KOonbLO KoJibLa
Puc. 3.5
Ne d, d, b b b, d d  d Ne d, d, b b b, d d  d,
Parker +0,2 +0,2 +0,2 Parker +0,2 +02 +0,2
0 0 0 h9 H8 f7 0 0 0 h9 H8 f7
2006 2,9 178 24 35 46 29 55 55 2039 6957 1,78 24 35 46 694 72 72
5190 3,35 1,78 24 35 46 34 6 6 2040 72,75 1,78 24 35 46 754 78 78
2007 3,68 1,78 24 35 46 39 66 65 2-041 7592 1,78 24 35 46 77,4 80 80
2008 447 1,78 24 35 46 44 7 7 2042 8227 1,78 24 35 46 824 8 85
5-581 49 19 24 35 46 5 78 7,8 2-043 8862 1,78 2,4 35 46 894 92 92
2009 528 1,78 24 35 46 54 8 8 2044 9497 1,78 24 35 46 97,4 100 100
5582 57 19 24 35 46 57 85 85 2045 10132 1,78 24 35 46 1024 105 105
2010 6,07 1,78 24 35 46 64 9 9 2046 107,67 1,78 24 35 46 107,4 110 110
5052 686 1,78 24 35 46 74 10 10 2047 114,02 1,78 24 35 46 117,4 120 120
2011 7,65 1,78 24 35 46 84 11 11 2-048 120,37 1,78 24 35 46 1224 125 125
5612 874 1,78 24 35 46 89 11,5 11,5  2-049 12672 1,78 24 35 46 127,4 130 130
2012 925 1,78 24 35 46 94 12 12 2050 133,07 1,78 24 35 46 1354 138 138
5212 975 178 24 35 46 104 13 13 2110 919 262 36 47 58 93 135 135
2013 10,82 1,78 24 35 46 109 135 135 5614 993 262 36 47 58 98 14 14
5613 11,1 178 24 35 46 114 14 14 2111 10,77 262 36 47 58 108 15 15
2014 1242 1,78 24 35 46 124 15 15 5615 11,91 262 36 47 58 11,8 16 16
6-129 1329 178 24 35 46 134 16 16 2112 12,37 262 36 47 58 128 17 17
2016 156 1,78 24 35 46 154 18 18 5616 13,11 262 36 47 58 133 175 17,5
2017 1747 178 24 35 46 174 20 20 2113 13,94 262 36 47 58 14 18 18
2018 18,77 1,78 24 35 46 184 21 21 5239 14,48 2,69 36 47 58 146 19 19
2019 2035 1,78 24 35 46 204 23 23 5-243 1534 262 36 47 58 158 20 20
2020 21,95 1,78 24 35 46 224 25 25 2114 1554 262 36 47 58 168 21 21
2021 2352 1,78 24 35 46 234 26 26 2115 17,12 262 36 47 58 17,8 22 22
2022 2512 1,78 24 35 46 254 28 28 5256 17,96 2,62 36 47 58 188 23 23
2023 26,7 1,78 24 35 46 274 30 30 2116 18,72 262 36 47 58 198 24 24
2024 283 1,78 24 35 46 294 32 32 2117 20329 262 36 47 58 208 25 25
2-025 2987 1,78 24 35 46 304 33 33 2118 21,89 262 36 47 58 218 26 26
2-026 31,47 1,78 24 35 46 324 35 35 2119 2347 262 36 47 58 238 28 28
2-027 3305 1,78 24 35 46 334 36 36 2120 2507 2,62 36 47 58 258 30 30
2028 3465 1,78 24 35 46 354 38 38 2121 2664 262 36 47 58 278 32 32
6-154 363 178 24 35 46 374 40 40 2122 2824 262 36 47 58 288 33 33
2030 41 178 24 35 46 424 45 45 2123 2982 262 36 47 58 308 35 35
2031 4417 1,78 24 35 46 454 48 48 2124 3142 262 36 47 58 318 36 36
2032 47,35 1,78 24 35 46 474 50 50 2125 3299 262 36 47 58 338 38 38
2-033 5052 1,78 24 35 46 524 55 55 2126 34559 2,62 36 47 58 358 40 40
2034 537 1,78 24 35 46 554 58 58 2127 36,17 2,62 36 47 58 368 41 41
2035 56,87 1,78 24 35 46 574 60 60 2128 37,77 2,62 36 47 58 37,8 42 42
2036 60,08 1,78 24 35 46 604 63 63 2129 3934 262 36 47 58 398 44 44
2037 6322 1,78 24 35 46 654 68 68 2130 4094 2,62 36 47 58 414 45 45
2038 66,4 1,78 24 35 46 67,4 70 70 2131 42552 262 36 47 58 438 48 48

m PyKOBOACTBO MO KOMbLAM KPYr/Ioro ceYeHust
adi Parker Hannifin
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Ne d, d, b b, b, d d, d, Ne d, d, b b, b, d d, d,
Parker +0,2 40,2 40,2 Parker +0,2 40,2 40,2

0 0 0 h9 H8 f7 0 0 0 h9 H8 f7
2057 148,82 353 48 58 68 1494 155 155 2343 946 533 7,2 87 102 963 105 105
2258 151,99 353 48 58 68 1544 160 160 2344 97,7 533 7,2 87 102 993 108 108
2059 158,34 353 48 58 68 1594 165 165 2345 100,97 533 72 87 102 101,3 110 110
2260 164,69 353 48 58 68 1644 170 170 2346 104,1 533 72 87 102 1063 115 115
2261 171,04 353 48 58 68 1744 180 180 2347 107,3 533 72 87 102 1093 118 118
2262 177,39 353 48 58 68 1794 185 185 2348 1104 533 72 87 102 111,3 120 120
2263 183,74 353 48 58 68 1844 190 190 2349 1136 533 7,2 87 102 1163 125 125
2264 190,09 3,53 48 58 6,8 1944 200 200 2350 116,8 533 7,2 87 102 1193 128 128
2265 196,44 353 48 58 6,8 1994 205 205 2-351 120 533 72 87 102 121,3 130 130
2266 202,79 353 48 58 6,8 2044 210 210 2352 1231 533 7,2 87 102 1233 132 132
2267 209,14 353 48 58 68 2144 220 220 2353 126,3 533 72 87 102 1263 135 135
2268 21549 353 48 58 68 2194 225 295 2354 1295 533 72 87 102 131,3 140 140
2069 221,84 353 48 58 68 2244 230 230 2355 132,7 533 72 87 102 133,3 142 142
2070 22819 353 48 58 68 2294 235 235 2356 1358 533 7.2 87 102 1363 145 145
2271 23454 353 48 58 6,8 2344 240 240 2-357 139 533 7,2 87 102 141,3 150 150
2272 240,89 353 48 58 6,8 2444 250 250 2358 1422 533 7,2 87 102 1433 152 152
2073 24724 353 48 58 68 2494 255 255 2359 1454 533 7,2 87 102 1463 155 155
2274 25359 353 48 58 6,8 2544 260 260 2360 1485 533 7,2 87 102 151,3 160 160
2275 266,29 3,53 48 58 6,8 2744 280 280 2361 151,7 533 7,2 87 102 1563 165 165
2076 278,99 353 48 58 68 2844 290 290 2362 1581 533 72 87 102 161,3 170 170
2077 291,69 353 48 58 68 2944 300 300 2363 164,4 533 72 87 102 1663 175 175
2078 30439 353 48 58 68 3144 320 320 2364 1708 533 7.2 87 102 171,3 180 180
2279 329,79 353 48 58 6,8 3444 350 350 2365 177,1 533 7,2 87 102 181,3 190 190
2280 355,19 3,53 48 58 6,8 3644 370 370 2366 1835 533 7,2 87 102 1863 195 195
2281 380,59 3,53 48 58 6,8 3944 400 400 2367 189,8 533 7,2 87 102 191,3 200 200
2282 40526 3,53 48 58 6,8 4144 420 420 2368 1962 533 7,2 87 102 201,3 210 210
2083 430,66 3,53 48 58 6,8 4444 450 450 2369 2025 533 7,2 87 102 2063 215 215
2084 456,06 353 48 58 6,8 4744 480 480 2370 2089 533 72 87 102 211,3 220 220
2.325 37,47 533 72 87 102 37,3 46 46 2371 2152 533 72 87 102 2163 225 225
2.326 40,64 533 72 87 102 41,3 50 50 2372 2216 533 72 87 102 221,3 230 230
5-330 4252 533 7,2 87 102 433 52 52 2373 2279 533 7,2 87 102 231,3 240 240
2.327 4382 533 72 87 102 463 55 55 2374 2343 533 7,2 87 102 2363 245 245
2328 46,99 533 7,2 87 102 473 56 56 2375 2406 533 7,2 87 102 241,3 250 250
5338 489 533 72 87 102 493 58 58 2376 247 533 7,2 87 102 251,3 260 260
2329 5017 533 7,2 87 102 51,3 60 60 2377 2533 533 7,2 87 102 261,3 270 270
2-330 5334 533 72 87 102 533 62 62 2-378 266 533 7,2 87 102 271,3 280 280
2.331 5652 533 72 87 102 563 65 65 2379 278,77 533 72 87 102 281,3 290 290
2332 5969 533 7,2 87 102 613 70 70 2380 291,47 533 72 87 102 291,3 300 300
2-333 62,87 533 7,2 87 102 633 72 72 2381 304,17 533 72 87 102 311,3 320 320
2334 66,04 533 7,2 87 102 663 75 75 2382 32957 533 7,2 87 102 341,3 350 350
2335 69,22 533 7,2 87 102 71,3 80 80 2383 35497 533 7,2 87 102 361,3 370 370
2336 72,39 533 7,2 87 102 733 8 82 2384 380,37 533 7,2 87 102 391,3 400 400
2337 7557 533 7,2 87 102 763 85 85 2385 40526 533 7,2 87 102 411,3 420 420
2338 787 533 72 87 102 81,3 90 90 2386 430,66 533 7,2 87 10,2 441,3 450 450
2-339 81,92 533 72 87 102 833 92 92 2387 456,06 533 7.2 87 102 471,3 480 480
2340 85 533 72 87 102 863 95 95 2388 481,41 533 72 87 102 491,3 500 500
2341 882 533 72 87 102 893 98 98 2389 506,81 533 7.2 87 102 511,3 520 520
2342 914 533 72 87 102 91,3 100 100 2390 53221 533 7,2 87 102 541,3 550 550

PyKoBOACTBO MO KOMbLiaM KPYrnoro ceveHus
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Ne d, d, b b, b, d, d, d, Ne d, d, b b, b, d, d, d,
Parker 40,2 +0,2 40,2 Parker +0,2 40,2 40,2

0 0 0 h9 H8 f7 0 0 0 h9 Hs f7
2-391 557,61 533 72 87 102 571,3 580 580 2468 494,16 6,99 96 12 14,4 4984 510 510
2-392 582,68 533 7.2 87 10,2 591,3 600 600 2469 506,86 6,99 9,6 12 14,4 5084 520 520
2-393 608,08 533 7.2 87 102 611,3 620 620 2470 532,26 6,99 9,6 12 14,4 5384 550 550
2394 63348 533 72 87 102 641,3 650 650 2471 557,66 6,99 9,6 12 14,4 5584 570 570
2395 658,88 533 72 87 102 671,3 680 680 2472 582,68 6,99 9,6 12 14,4 5884 600 600
2.425 11367 6,99 9,6 12 144 1134 125 125 2-473 608,08 6,99 96 12 14,4 6084 620 620
2.426 116,84 6,99 96 12 144 1184 130 130 2-474 63348 699 96 12 14,4 6384 650 650
2.427 120,02 6,99 9,6 12 144 1204 132 132 2-475 658,88 6,99 96 12 14,4 6684 680 680
2.428 12319 6,99 96 12 144 1234 135 135 Ta6. 3.2
2-429 126,37 6,99 9,6 12 14,4 128,4 140 140
2430 12954 6,99 9,6 12 14,4 1304 142 142
2431 132,72 6,99 9,6 12 14,4 133,4 145 145
2432 13589 6,99 96 12 14,4 1384 150 150
2433 139,07 6,99 9.6 12 14,4 1404 152 152
2-434 14224 6,99 96 12 144 1434 155 155
2.435 14542 6,99 9,6 12 144 1464 158 158
2-436 14859 6,99 96 12 14,4 1484 160 160
2-437 151,77 6,99 96 12 14,4 1534 165 165
2438 158,12 6,99 96 12 14,4 1584 170 170
2439 164,47 6,99 96 12 14,4 168,4 180 180
2-440 170,82 6,99 96 12 14,4 1734 185 185
2441 17717 6,99 9,6 12 14,4 178,4 190 190
2-442 18352 6,99 96 12 14,4 188,4 200 200
2-443 189,87 6,99 96 12 14,4 1934 205 205
2-444 19622 6,99 9,6 12 144 1984 210 210
2-445 202,57 6,99 9,6 12 14,4 2084 220 220
2-446 21527 6,99 96 12 14,4 2184 230 230
2447 22797 6,99 9,6 12 14,4 2284 240 240
2448 240,67 6,99 9,6 12 14,4 2384 250 250
2449 25337 6,99 9,6 12 14,4 2484 260 260
2-450 266,07 6,99 9,6 12 14,4 268,4 280 280
2-451 278,77 6,99 96 12 14,4 2884 300 300
2.452 291,47 6,99 9,6 12 144 2984 310 310
2-453 304,17 6,99 96 12 14,4 3084 320 320
2-454 316,87 6,99 9,6 12 14,4 3184 330 330
2455 32957 6,99 9,6 12 14,4 3384 350 350
2456 342,27 699 9,6 12 14,4 3484 360 360
2457 354,97 6,99 96 12 14,4 3584 370 370
2-458 367,67 6,99 96 12 14,4 3684 380 380
2-459 380,37 6,99 9,6 12 14,4 388,4 400 400
2-460 393,07 6,99 96 12 14,4 3984 410 410
2-461 40526 6,99 9,6 12 14,4 4084 420 420
2462 417,96 6,99 9,6 12 14,4 4184 430 430
2463 430,66 6,99 9,6 12 14,4 4384 450 450
2464 44336 6,99 9,6 12 14,4 4484 460 460
2465 456,06 6,99 9,6 12 14,4 4584 470 470
2466 468,76 6,99 9.6 12 14,4 4684 480 480
2-467 481,46 6,99 96 12 14,4 4884 500 500
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3.1.3 Ctatn4yeckoe ynnoTHeHue LUToKa

1 | | -~ -~ -~
O+ @& @ @ :
L o] I~ b, [ b,
- d, - 6e3 ofHo asa T FT’I T
AHTUIKCTPYBUOHHOO  @HTUIKCTPY3MOHHOE  AHTUAKCTPYSUOHHBIX @ d 2d, 2d,,
KonbLa KOmnbLO KonbLa | | |
Puc. 3.6
Ne d, d, b b, b, d, d, d,, Ne d, d, b b, b, d, d, d,,
Parker +0,2 40,2 +0,2 Parker +0,2 40,2 +0,2
0 0 0 f7 H9 H8 0 0 0 f7 H9 H8
2-006 2,9 1,78 24 35 4,6 3 5,6 3 2-039 69,57 1,78 24 35 46 70 72,6 70
5-190 33 1,78 24 35 46 3,5 6,1 3,5 2-040 72,75 1,78 2,4 35 46 75 776 75
2-007 368 1,78 24 35 46 4 6,6 4 2-041 7592 1,78 24 35 46 78 80,6 78
2-008 447 1,78 24 35 4,6 4,5 71 4,5 2-042 8227 1,78 24 35 46 85 87,6 85
5-581 4,9 1,9 24 35 46 5 7,8 5 2-043 88,62 1,78 24 35 46 90 92,6 90
2-009 528 1,78 24 35 4,6 5,5 8,1 5,5 2-044 9497 1,78 24 35 46 95 97,6 95
5-582 5,7 19 24 35 46 6 8,8 6 2-045 101,32 1,78 24 35 46 100 102,6 100
2-010 6,07 1,78 24 35 4,6 6,2 8,8 6,2 2-046 107,67 1,78 24 35 46 110 112,6 110
5-052 6,86 1,78 24 35 46 7 9,6 7 2-047 114,02 1,78 2,4 35 46 115 1176 115
2-011 765 1,78 24 35 4,6 8 10,6 8 2-048 120,37 1,78 2,4 35 46 120 122,6 120
5-612 8,74 1,78 24 35 4,6 9 11,6 9 2-049 126,72 1,78 24 35 46 125 1276 125
2-012 925 1,78 24 35 4,6 9,5 12,1 9,5 2-050 133,07 1,78 24 35 46 135 137,6 135
5-212 9,75 1,78 24 35 46 10 12,6 10 2-110 9,19 262 36 4,7 58 9,5 13,7 9,5
2-013 10,82 1,78 24 35 46 11 13,6 11 5-614 993 262 36 4,7 58 10 14,2 10
5-613 11,1 1,78 24 35 46 12 146 12 2-111 10,77 262 3,6 4,7 58 11 152 11
2-014 1242 1,78 24 35 46 13 15,6 13 5-615 1191 262 36 4,7 58 12 16,2 12
6-129 13,29 1,78 2,4 35 4,6 14 16,6 14 2-112 12,37 262 36 4,7 58 12,5 16,7 125
2-016 15,6 1,78 24 35 46 16 18,6 16 5-616 13,11 2,62 36 4,7 58 13 17,2 13
2-017 1717 1,78 24 35 46 18 20,6 18 2-113 13,94 262 36 4,7 58 14 18,2 14
2-018 18,77 1,78 2,4 3,5 46 19 21,6 19 5-239 14,48 269 36 47 58 15 194 15
2-019 20,35 1,78 24 35 46 21 23,6 21 5-243 15,34 262 36 47 58 16 20,2 16
2-020 21,95 1,78 24 3,5 46 22 246 22 2-114 1554 262 36 4,7 58 16,6 20,7 16,5
2-021 23,52 1,78 2,4 35 46 24 26,6 24 2-115 17,12 262 3,6 4,7 58 17 21,2 17
2-022 25,12 1,78 2,4 35 46 25 27,6 25 5-256 17,96 262 36 4,7 58 18 222 18
2-023 26,7 1,78 24 35 46 28 30,6 28 2-116 18,72 262 36 4,7 58 19 23,2 19
2-024 28,3 1,78 24 35 46 29 31,6 29 2-117 203,29 2,62 3,6 4,7 58 21 252 21
2-025 29,87 1,78 24 35 46 30 32,6 30 2-118 21,89 262 36 4,7 58 22 26,2 22
2-026 31,47 1,78 24 35 46 32 34,6 32 2-119 23,47 262 36 47 58 24 28,2 24
2-027 33,056 1,78 24 3,5 46 34 36,6 34 2-120 25,07 262 36 47 58 25 29,2 25
2-028 34,65 1,78 24 35 46 35 376 35 2-121 26,64 262 36 4,7 58 28 32,2 28
6-154 36,3 1,78 24 35 46 38 40,6 38 2-122 28,24 262 36 4,7 58 29 33,2 29
2-030 41 1,78 24 3,5 46 42 446 42 2-123 29,82 262 36 4,7 58 30 34,2 30
2-031 4417 1,78 2,4 35 4,6 45 47,6 45 2-124 3142 262 36 4,7 58 32 36,2 32
2-032 4735 1,78 24 3,5 46 48 50,6 48 2-125 32,99 262 36 47 58 33 37,2 33
2-033 50,52 1,78 24 3,5 46 52 54,6 52 2-126 34,59 262 36 47 58 35 39,2 35
2-034 53,7 1,78 24 35 46 55 57,6 55 2-127 36,17 2,62 36 4,7 58 36 40,2 36
2-035 56,87 1,78 24 3,5 46 58 60,6 58 2-128 37,77 262 36 4,7 58 38 42,2 38
2-036 60,08 1,78 24 3,5 46 60 62,6 60 2-129 39,34 262 36 4,7 58 40 44,2 40
2-037 6322 1,78 24 3,5 46 65 67,6 65 2-130 40,94 262 36 4,7 58 42 46,2 42
2-038 66,4 1,78 24 35 46 68 70,6 68 2-131 42,52 262 36 4,7 58 43 47,2 43
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Ne d, d, b b, b, dd, d, Ne d, d, b b, b, d d d,
Parker +0,2 40,2 +0,2 Parker +0,2 +0,2 +0,2

0 0 0 f7 H9 Hs 0 0 0 f7 H9 H8
2132 4412 262 36 47 58 45 492 45 5-505 198 36 48 58 68 20 256 20
2133 4569 2,62 36 47 58 46 502 46 2211 2022 353 48 58 68 21 266 21
2134 4729 262 36 47 58 48 522 48 2212 2182 353 48 58 68 22 27,6 22
2135 489 2,62 36 47 58 49 532 49 2213 2339 353 48 58 68 24 296 24
2136 50,47 2,62 36 47 58 50 542 50 2014 2499 353 48 58 68 25 306 25
2137 52,07 2,62 36 47 58 52 562 52 5618 2581 353 48 58 68 26 31,6 26
2-138 5364 2,62 36 47 58 55 592 55 2-215 26,57 353 48 58 68 27 326 27
2139 5525 262 36 47 58 56 602 56 2-216 2817 353 48 58 68 28 336 28
2-140 56,82 2,62 36 47 58 58 622 58 2217 2974 353 48 58 68 30 356 30
2141 5842 262 36 47 58 60 642 60 2218 31,34 353 48 58 68 32 376 32
2142 5999 262 36 47 58 61 652 61 2219 3292 353 48 58 68 33 386 33
2143 616 262 36 47 58 62 662 62 2220 3452 353 48 58 68 35 406 35
2144 63,17 262 36 47 58 63 67,2 63 2021 36,09 353 48 58 68 36 416 36
2145 64,77 2,62 36 47 58 65 692 65 2000 3769 353 48 58 68 38 436 38
2-146 66,34 262 36 47 58 67 712 67 2003 40,87 353 48 58 68 42 476 42
2147 67,95 2,62 36 47 58 68 722 68 2204 4404 353 48 58 68 45 506 45
2148 69552 2,62 36 47 58 70 742 70 2205 4722 353 48 58 68 48 536 48
2-149 7112 262 36 47 58 72 762 72 2226 50,39 353 48 58 68 50 556 50
2-150 72,69 2,62 36 47 58 75 792 75 2227 5357 353 48 58 68 55 606 55
2151 7587 2,62 36 47 58 76 802 76 2008 56,74 353 48 58 68 58 636 58
2152 8222 262 36 47 58 8 892 85 2029 5992 353 48 58 68 60 656 60
2153 8857 2,62 36 47 58 90 942 90 2230 63,09 353 48 58 68 65 706 65
2-154 9492 262 36 47 58 95 992 95 2231 66,27 353 48 58 68 68 736 68
2-155 101,27 2,62 3,6 47 58 100 1042 100 2232 69,44 353 48 58 68 70 756 70
2.156 107,62 2,62 3,6 47 58 110 1142 110 2233 7262 353 48 58 68 75 806 75
2-157 113,97 2,62 36 47 58 115 1192 115 2234 7579 353 48 58 68 78 836 78
2-158 120,32 2,62 3,6 47 58 120 1242 120 2235 7897 353 48 58 68 8 856 80
2-150 126,67 2,62 3,6 47 58 130 1342 130 2236 82,14 353 48 58 68 8 876 82
2-160 133,02 2,62 36 47 58 135 1392 135 2037 8532 353 48 58 68 8 906 85
2161 139,37 2,62 3,6 4,7 58 140 1442 140 2038 8849 353 48 58 68 90 956 90
2162 14572 2,62 36 47 58 150 1542 150 2239 9167 353 48 58 68 92 976 92
2-163 152,07 2,62 36 4,7 58 155 1592 155 2240 9484 353 48 58 68 95 1006 95
2164 158,42 2,62 3,6 47 58 160 1642 160 2241 9802 353 48 58 68 100 1056 100
2-165 164,77 2,62 36 47 58 170 1742 170 2-242 101,19 353 48 58 68 102 107,6 102
2-166 171,12 2,62 36 47 58 175 1792 175 2-243 104,37 353 48 58 68 105 110,6 105
2-167 177,47 2,62 36 47 58 180 184,2 180 2-244 107,54 353 48 58 68 110 1156 110
2-168 183,82 2,62 36 47 58 185 189,2 185 2245 110,72 353 48 58 68 112 117,6 112
2169 190,17 2,62 3,6 47 58 190 194,2 190 2246 113,89 353 48 58 68 115 1206 115
2-170 196,52 2,62 3,6 4,7 58 200 2042 200 2-247 117,07 353 48 58 68 120 1256 120
2171 202,87 2,62 3,6 47 58 205 2092 205 2048 12024 353 48 58 68 122 1276 122
2172 209,22 2,62 3,6 47 58 210 2142 210 2-249 12342 353 48 58 68 125 130,6 125
2173 21557 2,62 3,6 47 58 220 2242 220 2-250 126,59 3,53 48 58 68 128 1336 128
2174 22192 262 36 47 58 225 2292 225 2251 129,77 353 48 58 68 130 1356 130
2175 22827 2,62 36 47 58 230 2342 230 2252 132,94 353 48 58 6,8 135 1406 135
2176 23462 2,62 3,6 47 58 240 2442 240 2253 136,12 3,53 48 58 6,8 138 1436 138
2177 240,97 2,62 3,6 4,7 58 245 2492 245 2054 139,29 353 48 58 6,8 140 1456 140
2.178 247,32 2,62 3,6 47 58 250 2542 250 2055 142,47 353 4,8 58 68 145 150,6 145
2210 1864 353 48 58 68 19 246 19 2-256 14564 353 48 58 6,8 148 1536 148
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Ne d, d, b b, b, dd, d, Ne d, d, b b, b, d d d,
Parker +0,2 40,2 +0,2 Parker +0,2 +0,2 +0,2

0 0 O f7 H9 Hs 0 0 0 f7 H9 H8
2257 14882 353 48 58 68 150 1556 150 2343 946 533 72 87 102 95 103,7 95
2258 151,99 353 48 58 68 155 160,6 155 2344 97,7 533 72 87 102 100 1087 100
2259 15834 353 48 58 68 160 1656 160 2-345 100,97 533 7,2 87 102 102 110,7 102
2260 164,69 3,53 48 58 68 170 1756 170 2346 1041 533 72 87 102 105 113,7 105
2261 171,04 353 48 58 68 175 180,6 175 2347 107,3 533 72 87 102 110 1187 110
2-262 177,39 353 48 58 6,8 180 1856 180 2-348 1104 533 7,2 87 102 112 120,7 112
2-263 183,74 353 48 58 6,8 185 1906 185 2.349 1136 533 7,2 87 102 115 1237 115
2-264 190,09 3,53 48 58 68 190 1956 190 2.350 116,8 533 7,2 87 102 120 1287 120
2265 196,44 353 48 58 68 200 2056 200 2-351 120 533 7,2 87 102 122 130,7 122
2-266 202,79 3,53 48 58 68 205 2106 205 2-352 1231 533 72 87 102 125 1337 125
2267 209,14 353 48 58 68 210 2156 210 2-353 126,3 533 7,2 87 102 128 1367 128
2268 21549 353 48 58 68 220 2256 220 2354 1295 533 7.2 87 102 130 1387 130
2269 221,84 353 48 58 68 225 2306 225 2355 132,7 533 7.2 87 102 135 1437 135
2270 22819 353 48 58 6,8 230 2356 230 2-356 1358 533 7,2 87 102 138 1467 138
2-271 23454 353 48 58 6,8 235 2406 235 2-357 139 533 7,2 87 102 140 148,7 140
2-272 240,89 353 48 58 6,8 240 2456 240 2.358 1422 533 7,2 87 102 145 1537 145
2273 24724 353 48 58 68 250 2556 250 2-359 1454 533 72 87 102 148 156,7 148
2-274 25359 353 48 58 68 260 2656 260 2-360 1485 533 7,2 87 102 150 158,7 150
2275 266,29 353 48 58 68 270 2756 270 2-361 151,7 533 7,2 87 102 155 163,7 155
2276 278,99 353 48 58 6,8 280 2856 280 2-362 1581 533 7,2 87 102 160 168,7 160
2277 291,69 353 48 58 6,8 300 3056 300 2-363 1644 533 72 87 102 170 1787 170
2278 30439 353 48 58 68 310 3156 310 2364 170,8 533 7,2 87 102 175 1837 175
2-279 329,79 353 48 58 68 330 3356 330 2-365 1771 533 72 87 102 180 188,6 180
2-280 355,19 3,553 48 58 68 350 3556 350 2-366 1835 533 7,2 87 102 185 193,7 185
2-281 380,59 3,53 48 58 68 380 3856 380 2-367 189,8 533 7,2 87 102 190 198,7 190
2282 40526 3,553 48 58 6,8 400 4056 400 2-368 1962 533 7,2 87 102 200 208,7 200
2283 430,66 3,53 4,8 58 6,8 430 4356 430 2-369 2025 533 72 87 102 205 213,7 205
2284 456,06 3,53 4,8 58 6,8 460 4656 460 2370 2089 533 7.2 87 102 210 2187 210
2325 37,47 533 72 87 102 38 46,7 38 2371 2152 533 72 87 102 220 2287 220
2326 40,64 533 7,2 87 102 40 487 40 2.372 2216 533 7,2 87 102 225 2337 225
5-330 4252 533 72 87 102 42 50,7 42 2.373 2279 533 7,2 87 102 230 2387 230
2.327 4382 533 7,2 87 102 45 537 45 2374 2343 533 7,2 87 102 235 2437 235
2-328 46,99 533 72 87 102 48 56,7 48 2.375 2406 533 7,2 87 10,2 240 2487 240
5-338 489 533 72 87 102 50 587 50 2-376 247 533 7,2 87 10,2 250 2587 250
2-329 50,17 533 72 87 102 52 60,7 52 2377 2533 533 72 87 102 260 2687 260
2-330 5334 533 72 87 102 55 637 55 2-378 266 533 7,2 87 102 270 2787 270
2331 5652 533 72 87 102 58 66,7 58 2379 278,77 533 7,2 87 102 280 2887 280
2332 5969 533 72 87 102 60 687 60 2-380 291,47 533 7,2 87 102 300 3087 300
2-333 62,87 533 72 87 102 63 71,7 63 2-381 304,17 533 72 87 102 310 3187 310
2-334 66,04 533 72 87 102 68 76,7 68 2-382 32957 533 7,2 87 102 330 3387 330
2-335 6922 533 72 87 102 70 787 70 2-383 35497 533 7,2 87 102 360 3687 360
2-336 72,39 533 72 87 102 75 837 75 2-384 380,37 533 7,2 87 102 380 3887 380
2337 7557 533 72 87 102 76 847 76 2-385 40526 533 7,2 87 102 420 4287 420
2338 787 533 72 87 102 80 887 80 2-386 430,66 533 7,2 87 102 450 458,7 450
2339 8192 533 72 87 102 8 90,7 82 2387 456,06 533 7,2 87 102 460 468,7 460
2340 85 533 72 87 102 8 937 85 2388 481,41 533 7,2 87 102 500 5087 500
2341 882 533 72 87 102 90 987 90 2-389 506,81 533 7,2 87 102 520 528,7 520
2342 914 533 72 87 102 92  100,7 92 2-390 53221 533 7,2 87 102 550 5587 550
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Ne d, d, b b, b, dd, d, Ne d, d, b b, b, d d d,
Parker +0,2 40,2 +0,2 Parker +0,2 +0,2 +0,2

0 0 0 f7 H9 Hs 0 0 0 f7 H9 H8
2-391 557,61 533 7,2 87 102 560 568,7 560 2-468 494,16 6,99 9,6 12 144 500 511,6 500
2-392 582,68 533 7,2 87 102 600 6087 600 2-469 506,86 6,99 9,6 12 144 520 531,6 520
2-393 608,08 533 7,2 87 102 620 6287 620 2470 532,26 6,99 96 12 14,4 550 561,6 550
2394 633,48 533 7,2 87 102 650 6587 650 2-471 557,66 6,99 9,6 12 144 560 571,6 560
2395 658,88 533 7,2 87 102 680 6887 680 2-472 582,68 699 96 12 144 600 611,6 600
2-425 113,67 6,99 9,6 12 144 115 1266 115 2-473 608,08 6,99 9,6 12 144 610 621,6 610
2.426 116,84 6,99 9,6 12 144 118 1296 118 2-474 633,48 699 96 12 144 650 661,6 650
2.427 120,02 6,99 9,6 12 144 120 131,6 120 2-475 658,88 6,99 9,6 12 144 660 671,6 660
2.428 12391 6,99 96 12 144 125 136,6 125 Ta6. 3.3

2-429 126,37 6,99 9,6 12 14,4 128 139,6 128
2-430 129,54 6,99 9,6 12 14,4 130 141,6 130
2-431 132,72 6,99 9,6 12 14,4 135 146,6 135
2-432 135,89 6,99 9,6 12 14,4 138 149,6 138
2-433 139,07 6,99 9,6 12 14,4 140 151,6 140
2-434 142,24 6,99 96 12 14,4 145 156,6 145
2-435 14542 6,99 9,6 12 14,4 148 159,6 148
2-436 148,59 6,99 9,6 12 14,4 150 161,6 150
2-437 151,77 6,99 9,6 12 14,4 155 166,6 155
2-438 158,12 6,99 9,6 12 14,4 160 171,6 160
2-439 164,47 6,99 9,6 12 14,4 165 176,6 165
2-440 170,82 6,99 9,6 12 14,4 170 181,6 170
2-441 17717 6,99 9,6 12 14,4 180 191,6 180
2-442 183,52 6,99 9,6 12 14,4 185 196,6 185
2-443 189,87 6,99 9,6 12 14,4 190 201,6 190
2-444 196,22 6,99 9,6 12 14,4 200 211,6 200
2-445 202,57 6,99 9,6 12 14,4 210 221,6 210
2-446 215,27 6,99 9,6 12 14,4 220 231,6 220
2-447 227,97 6,99 96 12 14,4 230 241,6 230
2-448 240,67 6,99 9,6 12 14,4 240 251,6 240
2-449 253,37 6,99 9,6 12 14,4 250 261,6 250
2-450 266,07 6,99 9,6 12 14,4 270 2816 270
2-451 278,77 6,99 9,6 12 14,4 280 291,6 280
2-452 291,47 6,99 9,6 12 14,4 300 311,6 300
2-453 304,17 6,99 9,6 12 14,4 310 321,6 310
2-454 316,87 6,99 9,6 12 14,4 320 331,6 320
2-455 329,57 6,99 9,6 12 14,4 340 351,6 340
2-456 342,27 6,99 9,6 12 14,4 350 361,6 350
2-457 354,97 6,99 96 12 14,4 360 371,6 360
2-458 367,67 6,99 9,6 12 14,4 370 381,6 370
2-459 380,37 6,99 9,6 12 14,4 380 391,6 380
2-460 393,07 6,99 9,6 12 14,4 400 411,6 400
2-461 40526 6,99 9,6 12 14,4 410 421,6 410
2-462 417,96 6,99 9,6 12 14,4 420 431,6 420
2-463 430,66 6,99 9,6 12 14,4 440 451,6 440
2-464 443,36 6,99 9,6 12 14,4 450 461,6 450
2-465 456,06 6,99 9,6 12 14,4 460 471,6 460
2-466 468,76 6,99 9,6 12 14,4 480 491,6 480
2-467 481,46 6,99 9,6 12 14,4 490 501,6 490
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3.1.4 Ctatu4yeckoe ynnoTHeHue cnaHua
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Ne d, d, b b b, d d h  Ne d, d, b b b, d d h
Parker +0,2 40,2 40,2 +0,1 Parker +0,2 40,2 +0,2 +0,1
0 0 0 HI1 hi1 0 0 0 0 H11 hi1 0

2-006 2,9 1,78 24 3,5 4,6 6,3 3 1,3 2-035 56,87 1,78 24 3,5 46 60 57 1,3
5-190 335 1,78 24 3,5 4,6 6,7 34 1,3 2-036 60,08 1,78 24 3,5 46 63 61 1,3
2-007 368 1,78 24 3,5 4,6 7,1 38 13 2-037 63,22 1,78 24 3,5 4,6 66 64 1,3
2-008 4,47 1,78 24 3,5 4,6 7,8 45 1,3 2-038 66,4 1,78 24 3,5 46 69 67 1,3
5-581 4,9 1,9 2,4 3,5 4,6 8,3 5 1,4 2-039 69,57 1,78 24 3,5 46 73 70 1,3
2-009 528 1,78 24 3,5 4,6 8,7 54 1,3 2-040 72,75 1,78 24 3,5 46 76 73 1,3
5-5682 5,7 1,9 2,4 3,5 4,6 9,1 58 14 2-041 75,92 1,78 24 3,5 46 79 76 1,3
2-010 6,07 1,78 24 3,5 4,6 9,4 6,2 1,3 2-042 82,27 1,78 24 3,5 46 85 83 1,3
5-052 6,86 1,78 24 3,5 46 10,2 7 1,3 2-043 88,62 1,78 24 3,5 46 92 89 1,3
2-011 765 1,78 24 3,5 46 11 78 13 2-044 9497 1,78 24 3,5 46 98 95 1,3
5-612 8,74 1,78 24 3,5 46 12,1 89 13 2-045 101,32 1,78 24 3,5 46 104 102 1,3
2-012 925 1,78 24 3,5 46 12,6 94 1.3 2-046 107,67 1,78 24 3,5 46 111 108 1,3
5-212 9,75 1,78 24 3,5 4,6 13,1 98 1.3 2-047 114,02 1,78 24 3,5 46 117 115 1,3
2-013 10,82 1,78 2,4 3,5 46 141 11 1,3 2-048 120,37 1,78 24 3,5 46 123 121 1,3
5-613 11,1 1,78 24 3,5 46 144 112 1,3 2-049 126,72 1,78 24 3,5 46 130 127 1,3
2-014 12,42 1,78 24 3,5 46 157 125 13 2-050 133,07 1,78 24 3,5 46 136 134 1,3
6-129 13,29 1,78 24 3,5 46 165 14 1,3 2-110 9,19 262 3,6 4,7 58 14,4 92 21
2-016 15,6 1,78 24 3,5 46 19 156 1,3 5-614 9,93 262 3,6 4,7 58 151 10 2,1
2-017 1717 1,78 2,4 3,5 46 20 175 1,3 2-111 10,77 2,62 3,6 4,7 58 16 11 2,1
2-018 18,77 1,78 2,4 3,5 46 215 19 1,3 5-615 11,91 2,62 3,6 4,7 58 17,1 12 2,1
2-019 20,35 1,78 24 3,5 46 23 21 1,3 2-112 12,37 2,62 3,6 4,7 58 17,6 125 21
2-020 21,95 1,78 24 3,5 46 25 22 1,3 5-616 13,11 2,62 3,6 4,7 58 183 132 21
2-021 23,52 1,78 24 3,5 46 27 24 1,3 2-113 13,94 262 3,6 4,7 58 19,1 14 2,1
2-022 2512 1,78 24 3,5 46 28 26 1,3 5-239 14,48 269 3,6 4,7 58 19,8 145 21
2-023 26,7 1,78 24 3,5 46 30 27 1,3 5-243 15,34 262 3,6 4,7 58 20 155 21
2-024 28,3 1,78 24 3,5 46 31 29 1,3 2-114 1554 262 3,6 4,7 58 21 16,5 2,1
2-025 29,87 1,78 24 3,5 46 33 30 1,3 2-115 1712 262 3,6 4,7 58 22 172 21
2-026 31,47 1,78 24 3,5 46 35 32 1,3 5-256 17,96 2,62 3,6 4,7 58 23 18 2,1
2-027 33,06 1,78 24 3,5 46 36 34 1,3 2-116 18,72 2,62 3,6 4,7 58 24 19 2,1
2-028 34,65 1,78 24 3,5 46 38 35 1,3 2-117 203,29 2,62 3,6 4,7 58 25 21 2,1
6-154 36,3 1,78 24 3,5 46 39 38 1,3 2-118 21,89 262 3,6 4,7 58 27 22 2,1
2-030 41 1,78 24 3,5 46 44 41 1,3 2-119 23,47 262 3,6 4,7 58 28 24 2,1
2-031 4417 1,78 24 3,5 4,6 47 45 1,3 2-120 25,07 2,62 3,6 4,7 58 30 26 2,1
2-032 4735 1,78 24 3,5 46 50 48 1,3 2-121 26,64 2,62 3,6 4,7 58 31 27 2,1
2-033 5052 1,78 24 3,5 46 54 51 1,3 2-122 28,24 262 3,6 4,7 58 33 29 21
2-034 53,7 1,78 2,4 3,5 46 57 54 1,3 2-123 29,82 2,62 3,6 4,7 58 35 30 2,1
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Ne d, d, b b b, d d h  Ne d, d, b b, b, d d h
Parker +02 +0,2 +0,2 +0,1 Parker +02 +02 +0,2 +0,1
0 0 0 H11 h11 0O 0 0 0 H11 hi1 0

2-124 31,42 262 3,6 4,7 58 36 32 21 2-172 209,22 2,62 3,6 4,7 58 214 210 2,1
2-125 32,99 262 3,6 4,7 58 38 33 21 2-173 215,57 2,62 3,6 4,7 58 220 216 2,1
2-126 34,59 2,62 3,6 4,7 58 39 35 21 2-174 221,92 262 3,6 4,7 58 227 222 2,1
2-127 36,17 2,62 3,6 4,7 58 441 37 21 2-175 228,27 2,62 3,6 4,7 58 233 229 2,1
2-128 37,77 262 3,6 4,7 58 43 38 21 2-176 234,62 2,62 3,6 4,7 58 239 235 21
2-129 39,34 262 3,6 4,7 58 44 40 2,1 2-177 240,97 2,62 3,6 4,7 58 246 241 2,1
2-130 40,94 262 3,6 4,7 58 46 41 2,1 2-178 24732 2,62 3,6 4,7 58 252 248 2,1
2-131 4252 2,62 3,6 4,7 58 47 43 2,1 2-210 18,64 3,53 4,8 5,8 6,8 25 19 2,8
2-132 44,12 2,62 3,6 4,7 58 49 45 2,1 5-505 19,8 3,6 4,8 5,8 68 26,8 20 2,8
2-133 45,69 2,62 3,6 4,7 58 50 46 21 2-211 20,22 3,53 4,8 5,8 68 27 21 2,8
2-134 4729 262 3,6 4,7 58 52 48 21 2-212 21,82 3,53 48 5,8 68 28 22 2,8
2-135 48,9 262 3,6 4,7 58 54 49 21 2-213 23,39 3,53 438 5,8 6,8 30 24 2,8
2-136 50,47 2,62 3,6 4,7 58 55 51 21 2-214 2499 3,53 4.8 5,8 68 32 25 2,8
2-137 52,07 2,62 3,6 4,7 58 57 53 21 5-618 25,81 3,53 438 5,8 6,8 32,6 26 2,8
2-138 53,64 2,62 3,6 4,7 58 58 54 2,1 2-215 26,57 3,53 4,8 5,8 6,8 33 27 2,8
2-139 5525 2,62 3,6 4,7 58 60 56 2,1 2-216 28,17 3,53 4,8 5,8 6,8 35 29 2,8
2-140 56,82 2,62 3,6 4,7 58 62 57 21 2-217 29,74 3,53 4,8 5,8 6,8 36 30 2,8
2-141 58,42 2,62 3,6 4,7 58 63 59 21 2-218 31,34 3,53 4,38 5,8 6,8 38 32 2,8
2-142 59,99 262 3,6 4,7 58 65 60 21 2-219 32,92 3,53 48 5,8 68 39 33 2,8
2-143 61,6 262 3,6 4,7 58 66 62 21 2-220 34,52 3,53 438 5,8 68 41 35 2,8
2-144 63,17 262 3,6 4,7 58 68 64 21 2-221 36,09 3,53 438 5,8 6,8 43 37 2,8
2-145 64,77 2,62 3,6 4,7 58 70 65 21 2-222 37,69 3,53 48 5,8 6,8 44 38 2,8
2-146 66,34 2,62 3,6 4,7 58 71 67 2,1 2-223 40,87 3,53 4,8 5,8 6,8 47 41 2,8
2-147 67,95 2,62 3,6 4,7 58 73 68 2,1 2-224 44,04 3,53 4,8 5,8 6,8 51 45 2,8
2-148 69,52 2,62 3,6 4,7 58 74 70 21 2-225 47,22 3,53 4,8 5,8 6,8 54 48 2,8
2-149 7112 262 3,6 4,7 58 76 72 21 2-226 50,39 3,53 4,8 5,8 6,8 57 51 2,8
2-150 72,69 2,62 3,6 4,7 58 77 73 21 2-227 53,57 3,53 438 5,8 68 60 54 2,8
2-151 75,87 2,62 3,6 4,7 58 81 76 21 2-228 56,74 3,53 4,8 5,8 6,8 63 57 2,8
2-152 82,22 262 3,6 4,7 58 87 86 21 2-229 59,92 3,53 48 5,8 6,8 66 60 2,8
2-153 88,57 2,62 3,6 4,7 58 93 89 21 2-230 63,09 3,53 438 5,8 68 70 64 2,8
2-154 94,92 262 3,6 4,7 58 100 95 2,1 2-231 66,27 3,53 4,8 5,8 6,8 73 67 2,8
2-155 101,27 2,62 3,6 4,7 58 106 102 2,1 2-232 69,44 3,53 48 5,8 6,8 76 70 2,8
2-156 107,62 2,62 3,6 4,7 58 112 108 2,1 2-233 72,62 3,53 4,8 5,8 6,8 79 73 2,8
2-157 113,97 2,62 3,6 4,7 58 119 114 21 2-234 75,79 3,53 4,8 5,8 6,8 82 76 2,8
2-168 120,32 2,62 3,6 4,7 58 126 121 21 2-235 78,97 3,53 4,8 5,8 6,8 86 79 2,8
2-159 126,67 2,62 3,6 4,7 58 131 127 21 2-236 82,14 3,53 4,38 5,8 6,8 89 83 2,8
2-160 133,02 2,62 3,6 4,7 58 138 134 21 2-237 85,32 3,53 438 5,8 68 92 86 2,8
2-161 139,37 2,62 3,6 4,7 58 144 140 21 2-238 88,49 3,53 48 5,8 68 95 89 2,8
2-162 145,72 2,62 3,6 4,7 58 150 146 2,1 2-239 91,67 3,53 4.8 5,8 6,8 98 92 2,8
2-163 152,07 2,62 3,6 4,7 58 157 153 2,1 2-240 94,84 3,53 4.8 5,8 6,8 101 95 2,8
2-164 158,42 2,62 3,6 4,7 58 163 159 2,1 2-241 98,02 3,53 4,8 5,8 6,8 105 99 2,8
2-165 164,77 2,62 3,6 4,7 58 170 165 2,1 2-242 101,19 3,53 4,8 5,8 6,8 108 102 2,8
2-166 171,12 2,62 3,6 4,7 58 176 172 21 2-243 104,37 3,53 4,8 5,8 68 111 105 2,8
2-167 177,47 2,62 3,6 4,7 58 182 178 21 2-244 107,54 3,53 4,8 5,8 68 114 108 2,8
2-168 183,82 2,62 3,6 4,7 58 189 184 21 2-245 110,72 3,53 4,8 5,8 68 117 111 2,8
2-169 190,17 2,62 3,6 4,7 58 195 191 21 2-246 113,89 3,53 4,8 5,8 68 120 114 2,8
2-170 196,52 2,62 3,6 4,7 5,8 201 197 2,1 2-247 117,07 3,53 4,8 5,8 6,8 124 118 2,8
2-171 202,87 2,62 3,6 4,7 58 208 203 2,1 2-248 120,24 3,53 4,8 5,8 6,8 127 121 2,8
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Ne d, d, b b b, d d h  Ne d, d, b b, b, d d h
Parker +02 +0,2 +0,2 +0,1 Parker +02 +0,2 +0,2 +0,1
0 0 0 HI1 hi1 0 0 0 0 H11 hi1 0O

2-249 123,42 3,53 4,8 5,8 6,8 130 124 2,8 2-335 69,22 533 7.2 8,7 102 79 70 4,35
2-250 126,59 3,53 4,8 5,8 6,8 133 127 2,8 2-336 72,39 533 7,2 8,7 10,2 83 73 4,35
2-251 129,77 3,53 4,8 5,8 6,8 136 130 2,8 2-337 75,57 533 7,2 8,7 10,2 86 76 4,35
2-252 132,94 3,53 438 5,8 6,8 140 133 2,8 2-338 78,7 533 7,2 8,7 10,2 89 79 4,35
2-253 136,12 3,53 4,8 5,8 6,8 143 137 2,8 2-339 81,92 533 7,2 8,7 10,2 92 82 4,35
2-254 139,29 3,53 4,8 5,8 6,8 146 140 2,8 2-340 85 533 7,2 8,7 10,2 95 86 4,35
2-255 142,47 3,53 4,8 5,8 6,8 149 143 2,8 2-341 88,2 533 7,2 8,7 10,2 98 89 4,35
2-256 145,64 3,53 4,8 5,8 6,8 152 146 2,8 2-342 914 533 7,2 8,7 102 102 92 4,35
2-257 148,82 3,53 4,8 5,8 6,8 155 149 2,8 2-343 94,6 533 7,2 8,7 10,2 105 95 4,35
2-2568 151,99 3,53 4,8 5,8 6,8 159 1562 2,8 2-344 97,7 533 7,2 8,7 10,2 108 98 4,35
2-259 168,34 3,53 4,8 5,8 6,8 165 159 2,8 2-345 100,97 533 7,2 87 102 111 101 4,35
2-260 164,69 3,53 4,8 5,8 6,8 171 165 2,8 2-346 104,1 533 7,2 87 10,2 114 105 4,35
2-261 171,04 3,53 438 5,8 6,8 178 172 2,8 2-347 107,3 533 7,2 87 10,2 117 108 4,35
2-262 177,39 3,53 4,8 5,8 6,8 184 178 2,8 2-348 110,4 533 7,2 87 10,2 121 111 4,35
2-263 183,74 3,53 4,8 5,8 6,8 190 184 2,8 2-349 113,6 533 7,2 8,7 10,2 124 114 435
2-264 190,09 3,53 4,8 5,8 6,8 197 191 2,8 2-350 116,8 533 7,2 8,7 102 127 117 4,35
2-265 196,44 3,53 4,8 5,8 6,8 203 197 2,8 2-351 120 533 7,2 8,7 10,2 130 121 4,35
2-266 202,79 3,53 4,8 5,8 6,8 209 203 2,8 2-352 123,1 533 7,2 8,7 10,2 133 124 4,35
2-267 209,14 3,53 4,8 5,8 6,8 216 210 2,8 2-353 126,3 533 7,2 8,7 10,2 137 127 4,35
2-268 21549 3,53 438 5,8 6,8 222 216 2,8 2-354 129,5 533 7,2 87 10,2 140 130 4,35
2-269 221,84 3,53 438 5,8 6,8 228 222 2,8 2-355 132,7 533 7,2 87 10,2 143 133 435
2-270 228,19 3,53 438 5,8 6,8 235 229 2,8 2-356 135,8 533 7,2 87 10,2 146 136 4,35
2-271 234,54 3,53 4,8 5,8 6,8 241 235 2,8 2-357 139 533 7,2 8,7 10,2 149 140 435
2-272 240,89 3,53 4,8 5,8 6,8 247 241 2,8 2-358 142,2 533 7,2 8,7 10,2 152 143 4,35
2-273 24724 3,53 4,8 5,8 6,8 254 248 2,8 2-359 145,4 533 7,2 8,7 10,2 156 146 4,35
2-274 253,59 3,53 4,8 5,8 6,8 260 254 2,8 2-360 148,5 533 7,2 8,7 10,2 159 149 4,35
2-275 266,29 3,53 4,8 5,8 6,8 273 267 2,8 2-361 151,7 533 7,2 8,7 10,2 162 152 4,35
2-276 278,99 3,53 4,8 5,8 6,8 285 279 2,8 2-362 158,1 533 7,2 87 10,2 168 159 4,35
2-277 291,69 3,53 4,8 5,8 6,8 298 292 2,8 2-363 164,4 533 7,2 87 10,2 175 165 4,35
2-278 304,39 3,53 438 5,8 6,8 311 305 2,8 2-364 170,8 533 7,2 87 10,2 181 171 4,35
2-279 329,79 3,53 4,8 5,8 6,8 336 330 2,8 2-365 177,1 533 7,2 8,7 10,2 187 178 4,35
2-280 355,19 3,53 4,8 5,8 6,8 362 356 2,8 2-366 183,5 533 7,2 8,7 10,2 194 184 435
2-281 380,59 3,53 4,8 5,8 6,8 387 381 2,8 2-367 189,8 533 7,2 8,7 10,2 200 190 4,35
2-282 40526 3,53 4,8 5,8 6,8 412 406 2,8 2-368 196,2 533 7,2 87 10,2 206 197 4,35
2-283 430,66 3,53 4,8 5,8 6,8 437 431 2,8 2-369 202,5 533 7,2 8,7 10,2 213 203 4,35
2-284 456,06 3,53 4,8 5,8 6,8 463 457 2,8 2-370 208,9 533 7,2 87 10,2 219 209 4,35
2-325 37,47 533 7,2 87 10,2 48 38 4,35 2-371 215,2 533 7,2 87 10,2 225 216 4,35
2-326 40,64 533 7,2 8,7 10,2 51 41 4,35 2-372 221,6 533 7,2 87 10,2 232 222 4,35
5-330 42,52 533 7.2 8,7 10,2 53 43 4,35 2-373 227,9 533 7,2 8,7 10,2 238 228 4,35
2-327 43,82 533 7.2 8,7 102 54 44 4,35 2-374 234,3 533 7,2 8,7 10,2 244 235 435
2-328 46,99 533 7.2 8,7 10,2 57 47 4,35 2-375 240,6 533 7,2 8,7 10,2 251 241 4,35

5-338 48,9 533 7,2 8,7 10,2 59 49 4,35 2-376 247 533 7,2 8,7 10,2 257 248 435
2-329 50,17 533 7,2 8,7 10,2 60 51 4,35 2-377 253,3 533 7,2 8,7 10,2 264 254 4,35
2-330 53,34 533 7,2 87 10,2 64 54 4,35 2-378 266 533 7,2 87 102 276 267 4,35

2-331 56,52 533 7,2 8,7 10,2 67 57 4,35 2-379 278,77 533 7,2 87 10,2 289 279 435
2-332 59,69 533 7,2 87 102 70 60 4,35 2-380 291,47 533 7,2 87 10,2 302 292 4,35
2-333 62,87 533 7.2 8,7 102 73 63 4,35 2-381 304,17 533 7,2 8,7 10,2 314 305 435
2-334 66,04 533 72 8,7 102 76 67 4,35 2-382 329,57 533 7,2 8,7 10,2 340 330 4,35
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Ne d, d, b b b, d d h  Ne d, d, b b, b, d d h
Parker +02 +0,2 +0,2 +0,1 Parker +02 +02 +0,2 +0,1
0 0 0 H11 h11 0O 0 0 0 H11 hi1 0

2-383 354,97 533 7,2 87 10,2 365 355 4,35 2-460 393,07 6,99 96 12 14,4 407 394 5,75
2-384 380,37 5,33 7,2 8,7 10,2 391 381 4,35 2-461 40526 6,99 96 12 14,4 419 406 5,75
2-385 40526 533 7,2 8,7 10,2 415 406 4,35 2-462 417,96 6,99 9,6 12 14,4 431 418 5,75
2-386 430,66 5,33 7,2 8,7 10,2 441 431 4,35 2-463 430,66 6,99 96 12 14,4 444 431 5,75
2-387 456,06 5,33 7,2 8,7 10,2 466 457 4,35 2-464 443,36 6,99 96 12 14,4 457 444 5,75
2-388 481,41 533 7,2 8,7 10,2 492 482 435 2-465 456,06 6,99 09,6 12 14,4 470 457 5,75
2-389 506,81 5,33 7,2 8,7 10,2 517 507 4,35 2-466 468,76 6,99 9,6 12 14,4 482 469 5,75
2-390 532,21 533 7.2 8,7 10,2 542 533 435 2-467 481,46 6,99 96 12 14,4 495 482 5,75
2-391 557,61 533 7.2 87 10,2 568 558 4,35 2-468 494,16 6,99 96 12 14,4 508 495 5,75
2-392 582,68 5,33 7,2 8,7 10,2 593 583 4,35 2-469 506,86 6,99 96 12 14,4 520 507 5,75
2-393 608,08 5,33 7,2 8,7 10,2 618 609 4,35 2-470 532,26 6,99 9,6 12 14,4 546 533 5,75
2-394 633,48 533 7,2 8,7 10,2 644 634 4,35 2-471 557,66 6,99 96 12 14,4 571 558 5,75
2-395 658,88 5,33 7,2 8,7 10,2 669 659 4,35 2-472 582,68 6,99 96 12 14,4 596 583 5,75
2-425 113,67 6,99 9,6 12 14,4 127 114 5,75 2-473 608,08 6,99 96 12 14,4 622 609 5,75
2-426 116,84 6,99 9,6 12 14,4 130 117 5,75 2-474 633,48 6,99 96 12 14,4 647 634 5,75
2-427 120,02 6,99 09,6 12 14,4 134 121 5,75 2-475 658,88 6,99 9,6 12 14,4 672 659 5,75
2-428 123,19 6,99 9,6 12 14,4 137 124 5,75 Ta6. 3.4

2-429 126,37 6,99 9,6 12 14,4 140 127 5,75

2-430 129,54 6,99 9,6 12 14,4 143 130 5,75

2-431 132,72 6,99 9,6 12 14,4 146 133 5,75

2-432 13589 6,99 9,6 12 14,4 149 136 5,75

2-433 139,07 6,99 9,6 12 14,4 1583 140 5,75

2-434 142,24 6,99 09,6 12 14,4 156 143 5,75

2-435 145,42 6,99 96 12 14,4 159 146 6,75

2-436 148,59 6,99 9,6 12 14,4 162 149 5,75

2-437 151,77 6,99 9,6 12 14,4 165 152 5,75

2-438 158,12 6,99 9,6 12 14,4 172 159 5,75

2-439 164,47 6,99 9,6 12 14,4 178 165 5,75

2-440 170,82 6,99 9,6 12 14,4 184 171 5,75

2-441 17717 6,99 9,6 12 14,4 191 178 5,75

2-442 183,52 6,99 9,6 12 14,4 197 184 5,75

2-443 189,87 6,99 96 12 14,4 203 190 5,75

2-444 196,22 6,99 9,6 12 14,4 210 197 5,75

2-445 202,57 6,99 9,6 12 14,4 216 203 5,75

2-446 21527 6,99 9,6 12 14,4 229 216 5,75

2-447 22797 6,99 9,6 12 14,4 241 228 5,75

2-448 240,67 6,99 9,6 12 14,4 254 241 5,75

2-449 253,37 6,99 9,6 12 14,4 267 254 5,75

2-450 266,07 6,99 09,6 12 14,4 280 267 5,75

2-451 278,77 6,99 96 12 14,4 292 279 5,75

2-452 291,47 6,99 9,6 12 14,4 305 292 5,75

2-453 304,17 6,99 9,6 12 14,4 318 305 5,75

2-454 316,87 6,99 9,6 12 14,4 330 317 5,75

2-455 329,57 6,99 9,6 12 14,4 343 330 5,75

2-456 34227 6,99 9,6 12 14,4 356 343 5,75

2-457 354,97 6,99 9,6 12 14,4 368 355 5,75

2-458 367,67 6,99 9,6 12 14,4 381 368 5,75

2-459 380,37 6,99 96 12 14,4 394 381 5,75
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3.2 iImHaMn4yeckKune yrnsioTHeHus 3.2.1 Paamepbl Npy CXXaTum U pacyeTHble pasmepbl
Ang rngpassindyeckKux npuMmeHeHumn

Ons gvHaMUYecKnx YnioTHEHWIA Haln peKoMeHZauun KacaroTcst

[manasoHa OuamMeTpoB U 3aBUCAT OT TOJLLMHbBI MOMEPEYHOro ce-  YMJIOTHeHMe NOPLUHS U paguanbHoe cXXaTtue

YeHusl. He pekoMeHpyeTCs MCNONb30BaTh YNIOTHUTESNbHbIE KOSbia  YCTaHOBKA YMIOTHUTENBHOMO KOJbLa BO BHYTPEHHEM 3/IEMEHTE

nonametpom 6onee 250 MM oNnst GUHAMUYECKUX MPUMEHEHNIA.
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Puc. 3.9 YrnnoTHeHune nopLuHs v pagunanbHoe cxatne

Puc. 3.8 PekomeHgyembiii AuanasoH BHyTPEeHHUX AnamMeTpos d, Ans yrnioT-
HUTENIbHBIX KOIEL] KDYITIOFO CeqeHIs M3MEHSIETCS B COOTBETCTRMM ¢ nonepey- Y WIOTHEHME WITOKa U paauanbHoe cxarue
HbIM Cce4YeHunem d2 YcTaHoBka YNNOTHUTESIbHOIo KOJsbLia BO BHELLUHEM 3JIEMEHTE
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Puc. 3.10 YnnoTHeHve LWUTOKa U paguaibHoe cxaTme

0-5° —>\ ‘4— HanpasneHve pasneHus HanpasneHve gasneHns HanpasneHve gasneHns
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sl 11 < b > < b, > < b, >

MonepeyHoe [Mmy6uHa Dedopmauua Odecdopmaums LWMpMHA KaHaBku b LWIMpMHA KaHaBKM  LUMPUHA KaHaBKU Papuyc
ceyeHne d, mocapou- b, b r
HOIi KaHaB- Bes aHTuakcTpy- OpHo aHTMakc-  [1Ba aHTUIKCTPY-
kn t 3UOHHOrO KosbLa TPY3UOHHOE 3NOHHBIX KOoMbLa
KOnbLO
[MM] [MM] [Mum] [%] [MM] [MM] [MM] [MM]
1,78 =008 1,45 0,16 - 0,45 9-25 2,40 - 2,60 3,50 - 3,70 4,60 - 4,80 0,20 - 0,40
2,62 =009 2,20 0,26 - 0,64 10 - 28 3,60 - 3,80 4,70 - 4,90 5,80 - 6,00 0,20 - 0,40
3,53 =010 3,05 0,27 - 0,70 8 -19 4,80 - 5,00 5,80 - 6,00 6,80 - 7,00 0,40 - 0,80
0,558 = 4,65 0,37 - 0,93 7 -17 7,20 - 7,40 8,70 - 8,90 10,20 - 10,40 0,40 - 0,80
6,99 =015 6,20 0,50 - 1,05 7 -15 9,60 - 9,80 12,00 - 12,20 14,40 - 14,60 0,40 - 0,80
Tab6. 3.5
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3.2.2 ilnHamnyeckoe ynjaoTHEeHWE MOPLUHSA ANs
rvapaBiny4ecKUX NpUMeHeHnn

1 | 1 I ) s
@_ + 46} “ E E U [ ]

T T b1 < b1 < b, ] .

- 4 - 6e3 ofHo nsa @d, 94, 2 dJ §;
AHTUI3KCTPY3NOHHOIO AHTUIKCTPY3NOHHOE AHTUIKCTPY3NOHHbIX
Konbua KOonbLo Konbua
Puc. 3.11
Ne d, d, b b b, d d d Ne d, d, b b b, d d d
Parker +0,2 40,2 40,2 Parker +0,2 40,2 +0,2
0 0 0 h9 H8 {7 0 0 0 h9 H8 {7

2006 2,9 1,78 24 35 46 32 6 6 2-122 2824 262 36 47 58 288 33 33
2-007 368 1,78 24 35 46 37 65 65 2123 2982 262 36 47 58 308 35 35
6-166 39 1,8 24 35 46 42 7 7 2124 3142 262 36 47 58 318 36 36
2-008 4,47 1,78 24 35 46 47 75 7,5 2125 3299 262 36 47 58 338 38 38
5581 49 19 24 35 46 5 8 8 2126 3455 262 36 47 58 358 40 40
2009 528 1,78 24 35 46 57 85 85  2-127 36,17 262 36 47 58 368 41 41
2.010 6,07 1,78 24 35 46 62 9 9 2128 37,77 262 36 47 58 388 43 43

5-0562 6,86 1,78 24 35 4,6 72 10 10 2-210 18,64 3,53 4.8 58 68 19,1 25 25
2-011 765 1,78 24 35 4,6 7,7 10,5 10,5 5-595 19,8 3,6 4,8 58 68 20 26 26
5-585 8 1,88 24 35 4,6 8 11 11 2-211 20,22 3,53 4,8 58 68 211 27 27
5-612 8,74 1,78 24 35 46 92 12 12 2-212 21,82 3,53 4,8 58 68 221 28 28
2-012 925 1,78 24 35 46 9,7 125 12,5 2-213 23,39 3,53 48 58 68 241 30 30
5-212 9,75 1,78 24 35 46 102 13 13 2-214 24,99 3,53 48 58 6,8 251 31 31
2-013 10,82 1,78 2,4 35 46 112 14 14 5-618 25,81 3,53 4,38 58 68 26,1 32 32
6-366 11,89 1,78 24 35 46 122 15 15 2-215 26,57 3,53 4.8 58 68 27,1 33 33
2-014 12,42 1,78 2,4 35 46 132 16 16 2-216 28,17 3,53 4.8 58 68 29,1 35 35
2-015 14 1,78 2,4 35 46 142 17 17 2-217 29,74 3,53 48 58 68 30,1 36 36
6-085 15 1,8 2,4 35 46 152 18 18 2-218 31,34 3,53 48 58 68 32,1 38 38
2-016 15,6 1,78 2,4 35 46 162 19 19 2-219 32,92 3,53 4.8 58 6,8 34,1 40 40
2-017 1717 1,78 2,4 35 46 172 20 20 2-220 34,52 3,53 48 58 6,8 361 42 42
2-110 9,19 262 3,6 4,7 5.8 9,8 14 14 2-221 36,09 3,53 48 58 68 37,1 43 43
5-614 9,93 262 3,6 4,7 58 10,8 15 15 2-222 37,69 3,53 4.8 58 68 39,1 45 45
2-111 10,77 2,62 3,6 47 58 16 15,5 15,5 5-321 39,6 3,63 48 58 6,8 40,1 46 46
5-615 11,91 262 3,6 4,7 58 11,8 16 16 2-223 40,87 3,53 4.8 58 6,8 42,1 48 48
2-112 12,37 262 3,6 4,7 58 12,8 17 17 2-224 44,04 3,53 48 58 68 44,1 50 50
5-616 13,11 2,62 3,6 47 58 13,8 18 18 5-035 45,36 3,53 4,8 58 6,8 46,1 52 52
2-113 13,94 262 3,6 47 58 148 19 19 2-225 47,22 3,53 4,8 58 6,8 48,1 54 54
5-239 14,48 2,62 3,6 4,7 58 153 19,5 195 5-701 49,2 3,63 48 58 6,8 50,1 56 56
2-114 1554 2,62 3,6 47 58 158 20 20 2-226 50,39 3,53 48 58 68 51,1 57 57
5-617 15,88 2,62 3,6 47 58 16,8 21 21 2-227 53,57 3,53 4.8 58 68 54,1 60 60
2-115 1712 262 3,6 4,7 58 17,8 22 22 2-228 56,74 3,53 4.8 58 68 57,1 63 63
5-266 17,96 2,62 3,6 4,7 58 18,8 23 23 2-229 59,92 3,53 48 58 68 60,1 66 66
2-116 18,76 2,62 3,6 47 58 198 24 24 2-230 63,09 3,53 48 58 68 64,1 70 70
2-117 20,29 2,62 3,6 47 58 208 25 25 2-231 66,27 3,53 48 58 68 67,1 73 73
2-118 21,89 262 3,6 47 58 228 27 27 2-232 69,44 3,53 4,8 58 68 70,1 76 76
2-119 23,47 262 3,6 47 58 238 28 28 2-233 72,62 3,53 4,8 58 68 741 80 80
2-120 25,07 2,62 3,6 47 58 258 30 30 2-234 75,79 3,53 4,8 58 68 77,1 83 83
2-121 26,64 262 3,6 47 58 278 32 32 2-235 78,97 3,53 4.8 58 68 80,1 86 86
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Ne d, d, b b b, d d d Ne d, d, b b b, d d d,
Parker +02 +0,2 +0,2 Parker +02 +0,2 +0,2
0 0 0 h9 H8 7 0 0 0 h9 H8 f7

2-236 82,14 3,53 4,8 58 68 84,1 90 90 2-343 94,62 533 7,2 87 102 96 105 105
2-237 8532 3,53 4.8 58 68 86,1 92 92 2-344 97,79 533 7,2 8,7 10,2 101 110 110
2-238 88,49 3,53 4.8 58 68 90,1 96 96 2-345 100,97 533 7,2 8,7 10,2 103 112 112
2-239 91,67 3,53 48 58 68 94,1 100 100 2-346 104,14 533 7,2 8,7 10,2 106 115 115
2-240 94,84 3,53 48 58 68 96,1 102 102 2-347 107,32 533 7,2 8,7 10,2 109 118 118
2-241 98,02 3,53 4.8 58 68 99,1 105 105 2-348 110,49 533 7,2 8,7 10,2 111 120 120
2-242 101,19 3,53 4,8 58 6,8 104,1 110 110 2-349 113,67 533 7,2 8,7 10,2 116 125 125
2-243 104,37 3,53 4.8 58 6,8 106,1 112 112 2-350 116,84 533 7,2 8,7 10,2 119 128 128
2-244 107,54 3,53 48 58 6,8 109,1 115 115 2-351 120,02 533 7.2 8,7 10,2 121 130 130
2-245 110,72 3,53 4,8 58 6,8 114,1 120 120 2-362 123,19 533 7,2 8,7 10,2 126 135 135
2-246 113,89 3,53 4.8 58 6,8 116,1 122 122 2-363 126,37 533 7,2 8,7 10,2 129 138 138
2-247 117,07 3,53 4.8 58 6,8 119,1 125 125 2-354 129,54 533 7,2 8,7 10,2 131 140 140
2-248 120,24 3,53 4.8 58 6,8 122,1 128 128 2-365 132,72 533 7.2 8,7 10,2 136 145 145
2-249 123,42 3,53 48 58 6,8 124,1 130 130 2-356 135,89 5,33 7,2 8,7 10,2 139 148 148
2-250 126,59 3,53 4,8 58 6,8 129,1 135 135 2-357 139,07 533 7,2 8,7 10,2 141 150 150
2-251 129,77 3,53 4,8 58 6,8 132,1 138 138 2-358 142,24 533 7,2 8,7 10,2 146 155 155
2-252 132,94 3,53 4.8 58 6,8 134,1 140 140 2-359 145,42 533 7.2 8,7 10,2 149 158 158
2-2563 136,12 3,53 4,8 58 6,8 139,1 145 145 2-360 148,59 533 7,2 8,7 10,2 151 160 160
2-254 139,29 3,53 4.8 58 6,8 142,1 148 148 2-361 151,77 533 7,2 8,7 10,2 156 165 165
2-255 142,47 3,53 4.8 58 6,8 144,1 150 150 2-362 158,12 533 7,2 8,7 10,2 159 168 168
2-256 14564 3,53 4.8 58 6,8 149,1 155 155 2-363 164,47 533 7.2 8,7 10,2 166 175 175
2-257 148,82 3,53 48 58 6,8 151,1 157 157 2-364 170,82 533 7,2 8,7 10,2 171 180 180
2-258 151,99 3,53 4,8 58 6,8 154,1 160 160 2-365 177,17 533 7,2 8,7 10,2 179 188 188
2-259 158,34 3,53 4,8 58 6,8 159,1 165 165 2-366 183,52 533 7,2 8,7 10,2 186 195 195
2-260 164,69 3,53 4,8 58 6,8 169,1 175 175 2-367 189,87 533 7,2 8,7 10,2 191 200 200
2-261 171,04 3,53 4,8 58 6,8 174,1 180 180 2-368 196,22 533 7,2 8,7 10,2 201 210 210
2-262 177,39 3,53 4,8 58 68 179,1 185 185 2-369 202,57 533 7,2 8,7 10,2 206 215 215
2-263 183,74 3,53 4.8 58 6,8 184,1 190 190 2-370 208,92 533 7,2 8,7 10,2 211 220 220
2-264 190,09 3,53 4.8 58 6,8 194,1 200 200 2-371 21527 533 7.2 8,7 10,2 216 225 225
2-325 37,47 533 7.2 8,7 10,2 39 48 48 2-372 221,62 533 7,2 8,7 10,2 226 235 235
2-326 4064 533 7,2 8,7 102 4 50 50 2-373 227,97 533 7,2 8,7 10,2 231 240 240
5-330 42,52 533 7.2 8,7 10,2 43 52 52 2-374 23432 533 7.2 8,7 10,2 236 245 245
2-327 43,82 533 7.2 8,7 10,2 46 55 55 2-375 240,67 533 7,2 8,7 10,2 241 250 250
2-328 46,99 533 7,2 8,7 10,2 49 58 58 2-444 196,22 6,99 96 12 14,4 197,8 210 210
2-329 50,17 533 7,2 8,7 10,2 51 60 60 2-445 202,57 6,99 96 12 14,4 207,8 220 220
2-330 53,34 533 7.2 8,7 10,2 54 63 63 2-446 21527 6,99 96 12 14,4 217,8 230 230
2-331 56,52 533 7.2 8,7 10,2 59 68 68 2-447 22797 6,99 96 12 14,4 227,8 240 240
2-332 59,69 533 7.2 8,7 10,2 61 70 70 2-448 240,67 6,99 96 12 14,4 247,8 260 260
2-333 62,87 533 7.2 8,7 10,2 64 73 73 Ta6. 3.6

2-334 66,04 533 7.2 8,7 10,2 67 76 76

2-335 69,22 533 7.2 87 102 11 80 80

2-336 72,39 533 7,2 87 10,2 74 83 83

2-337 7557 533 7.2 8,7 10,2 77 86 86

2-338 78,74 533 7,2 8,7 10,2 81 90 90

2-339 81,92 533 7.2 8,7 10,2 83 92 92

2-340 85,09 533 7.2 8,7 10,2 86 95 95

2-341 8827 533 7.2 8,7 102 91 100 100

2-342 91,44 533 7.2 8,7 10,2 93 102 102
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3.2.3 ilnHamnyeckKoe yniaoTHEeHWe WToKa [Jis
rvapaBiny4ecKUX NpUMeHeHnn

OO e e e _
T ! T =~ < b~ < b,
- d, - 6e3 ofAHo nBa | I<_b>| T
AHTUIKCTPY3MOHHOTO  AaHTUIKCTPY3NOHHOE  aHTUIKCTPY3MOHHBIX @ d, ad, ad,,
konbLa KonbLO konbLa
Puc. 3.12
Ne d, d, b b, b, d, d, d, Ne d, d, b b, b, d, d, d,
Parker +0,2 40,2 40,2 Parker +0,2 40,2 +0,2
0 0 0 f7 H9 Hs 0 0 0 f7 H9 H8
2-006 2,9 178 24 35 46 3 58 3 2122 2824 262 36 47 58 28 322 28
2-007 368 178 24 35 46 35 63 35 2123 298 262 36 47 58 30 342 30
6-166 39 18 24 35 46 4 6,8 4 2124 3142 262 36 47 58 32 362 32
2-008 4,47 178 24 35 46 45 73 45 2125 3299 262 36 47 58 33 372 33
5581 49 19 24 35 46 5 8 5 2126 3455 262 36 47 58 35 392 35
2.000 528 178 24 35 46 55 83 55 2127 3617 262 36 47 58 36 402 36
2-010 6,07 1,78 24 35 46 6 88 6 2128 37,77 262 36 47 58 38 422 38
5-052 6,86 178 24 35 46 7 98 7 2-210 1864 353 48 58 68 19 249 19
2-011 765 178 24 35 46 75 103 7,5 5595 198 36 48 58 68 20 26 20
5-585 8 188 24 35 46 8 11 8 2211 2022 353 48 58 68 21 26,9 21
5-612 874 178 24 35 46 9 11,8 9 2212 21,82 353 48 58 68 22 27,9 22
2.012 925 178 24 35 46 95 123 95 2213 2339 353 48 58 68 24 209 24
5212 975 178 24 35 46 10 12,8 10 2214 2499 353 48 58 68 25 30,9 25
2-013 10,82 1,78 24 35 46 11 13,8 11 5-618 2581 353 48 58 68 26 31,9 26
6-366 11,89 1,78 24 35 46 12 14,8 12 2215 2657 353 48 58 68 27 329 27
2-014 1242 1,78 24 35 46 125 153 12,5 2216 28,17 353 48 58 68 28 339 28
2-015 14 1,78 24 35 46 14 16,8 14 2217 29,74 353 48 58 68 30 359 30
6-085 15 18 24 35 46 15 17,8 15 2218 31,34 353 48 58 68 32 37,9 32
2-016 156 1,78 24 35 46 16 18,8 16 2219 3292 353 48 58 68 33 389 33
2-017 17,17 1,78 24 35 46 17 19,8 17 2220 3452 353 48 58 68 35 409 35
2110 9,19 262 36 47 58 95 137 95 2221 3609 353 48 58 68 36 41,9 36
5-614 993 262 36 47 58 10 14,2 10 2202 3769 353 48 58 68 38 439 38
2111 10,77 2,62 36 47 58 11 152 11 5-321 39,6 353 48 58 68 40 459 40
5-615 11,91 262 36 47 58 12 16,2 12 2223 40,87 353 48 58 68 41 46,9 41

2-112 12,37 2,62 3,6 4,7 58 12,5 16,7 12,5 2-224 44,04 3,53 48 5,8 6,8 44 49,9 44
5-616 13,11 2,62 3,6 4,7 58 13,56 17,7 13,5 5-035 45,36 3,53 4,8 5,8 6,8 45 50,9 45

2-113 13,94 2,62 3,6 4,7 58 14 18,2 14 2-225 47,22 3,53 4,8 5,8 6,8 47 52,9 47
5-239 14,48 2,62 3,6 4,7 58 15 19,2 15 5-701 49,2 3,63 4.8 5,8 6,8 49 54,9 49
2-114 1554 262 3,6 4,7 58 16 20,2 16 2-226 50,39 3,53 438 5,8 6,8 50 55,9 50
5-617 15,88 2,62 3,6 4,7 58 16,5 20,7 16,5 2-227 53,57 3,53 438 5,8 6,8 54 59,9 54
2-115 1712 2,62 3,6 4,7 58 17 21,2 17 2-228 56,74 3,53 438 5,8 6,8 56 61,9 56
5-256 17,96 2,62 3,6 4,7 58 18 22,2 18 2-229 59,92 3,53 4,8 5,8 6,8 60 65,9 60
2-116 18,76 2,62 3,6 4,7 58 19 23,2 19 2-230 63,09 3,53 4.8 5,8 6,8 63 68,9 63
2-117 20,29 2,62 3,6 4,7 58 19,56 23,7 195 2-231 66,27 3,53 4,8 5,8 6,8 66 71,9 66
2-118 21,89 2,62 3,6 4,7 58 22 26,2 22 2-232 69,44 3,53 4,8 5,8 68 70 75,9 70
2-119 23,47 262 3,6 4,7 58 24 28,2 24 2-233 72,62 3,53 438 5,8 68 73 78,9 73
2-120 25,07 2,62 3,6 4,7 58 25 29,2 25 2-234 75,79 3,53 48 5,8 68 76 81,9 76
2-121 26,64 2,62 3,6 4,7 58 27 31,2 27 2-235 78,97 3,53 438 5,8 6,8 80 85,9 80

m PyKoBOACTBO MO KONbLAM KPYr/IOro ceYeHust
adi Parker Hannifin
Pradlfa 37 Prédifa Technology Division



3 PekomeHpaLmn no NnpoeKTUpoBaHUIO

Ne d, d, b b, b, d, d, d, Ne d, d, b b, b, d, d, d,
Parker +0,2 +0,2 40,2 Parker +0,2 40,2 40,2

0 0 0 f7 H9 H8 0 0 0 7 H9 Hs
2236 8214 353 48 58 68 82 87,9 82 2343 9462 533 7,2 87 102 95 104 95
2237 8532 353 48 58 68 85 909 85 2344 97,79 533 72 87 102 98 107 98
2038 8849 353 48 58 68 88 939 88 2-345 100,97 533 7,2 87 10,2 100 109 100
2239 9167 353 48 58 68 92 97,9 92 2346 104,14 533 7,2 87 10,2 105 114 105
2240 9484 353 48 58 68 95 100,09 95 2347 107,32 533 7,2 87 10,2 108 117 108
2241 9802 353 48 58 68 938 1039 98 2-348 110,49 533 7,2 87 102 110 119 110

2-242 101,19 3,53 4,8 5,8 6,8 100 1059 100 2-349 113,67 533 7,2 8,7 102 115 124 115
2-243 104,37 3,53 4,8 5,8 6,8 105 110,9 105 2-350 116,84 5,33 7,2 8,7 102 118 127 118
2-244 107,54 3,53 4,8 5,8 6,8 108 113,9 108 2-351 120,02 533 7,2 8,7 10,2 120 129 120
2-245 110,72 3,53 4,8 5,8 6,8 110 1159 110 2-3562 123,19 533 7,2 8,7 10,2 125 134 125
2-246 113,89 3,53 4,8 5,8 6,8 114 1199 114 2-3563 126,37 533 7,2 87 102 128 137 128
2-247 117,07 3,53 4,8 5,8 6,8 117 1229 117 2-354 129,54 533 7,2 87 10,2 130 139 130
2-248 120,24 3,53 438 5,8 6,8 120 1259 120 2-365 132,72 533 7,2 87 10,2 133 142 133
2-249 123,42 3,53 438 5,8 6,8 125 130,9 125 2-356 135,89 5,33 7,2 87 10,2 135 144 135
2-250 126,59 3,53 4,8 5,8 6,8 127 1329 127 2-357 139,07 533 7.2 8,7 102 140 149 140
2-251 129,77 3,53 4,8 5,8 6,8 130 1359 130 2-358 14224 533 7,2 8,7 102 143 152 143
2-252 132,94 3,53 4,8 5,8 6,8 133 138,9 133 2-359 14542 533 7,2 8,7 10,2 145 154 145
2-253 136,12 3,53 4,8 5,8 6,8 136 1419 136 2-360 148,59 5,33 7,2 8,7 10,2 150 159 150
2-254 139,29 3,53 4,8 5,8 6,8 140 1459 140 2-361 151,77 533 7,2 87 102 152 161 152
2-255 142,47 3,53 48 5,8 6,8 142 1479 142 2-362 158,12 5,33 7,2 87 10,2 158 167 158
2-256 145,64 3,53 438 5,8 6,8 145 150,9 145 2-363 164,47 533 7,2 87 102 165 174 165
2-257 148,82 3,53 4,38 5,8 6,8 150 1559 150 2-364 170,82 5,33 7,2 87 102 170 179 170
2-258 151,99 3,53 4,8 5,8 6,8 152 157,9 152 2-365 177,17 533 7,2 8,7 102 178 187 178
2-259 158,34 3,53 4,8 5,8 6,8 160 1659 160 2-366 183,52 533 7,2 87 102 185 194 185
2-260 164,69 3,53 4,8 5,8 6,8 165 170,9 165 2-367 189,87 533 7,2 87 10,2 190 199 190
2-261 171,04 3,53 4,8 5,8 6,8 170 1759 170 2-368 196,22 533 7,2 8,7 10,2 195 204 195
2-262 177,39 3,53 4,8 5,8 6,8 178 1839 178 2-369 202,57 533 7,2 8,7 10,2 200 209 200
2-263 183,74 3,53 4,8 5,8 6,8 184 189,9 184 2-370 208,92 5,33 7,2 87 102 210 219 210
2-264 190,09 3,53 4,8 5,8 6,8 190 1959 190 2-371 215,27 533 7,2 87 102 215 224 215

2-325 37,47 533 7,2 8,7 10,2 38 47 38 2-372 221,62 533 7.2 8,7 10,2 220 229 220
2-326 4064 533 7.2 8,7 102 42 51 42 2-373 22797 533 7.2 8,7 102 228 237 228
5-330 42,52 533 7.2 8,7 10,2 43 52 43 2-374 234,32 533 7,2 8,7 10,2 235 244 235
2-327 43,82 533 7.2 8,7 10,2 45 54 45 2-375 240,67 533 7,2 8,7 10,2 240 249 240
2-328 46,99 533 7,2 8,7 10,2 48 57 48 2-444 196,22 6,99 9,6 12 14,4 195 207,2 195
2-329 50,17 533 7,2 8,7 10,2 50 59 50 2-445 202,57 6,99 9,6 12 14,4 200 212,2 200
2-330 53,34 533 7.2 8,7 10,2 54 63 54 2-446 215,27 6,99 9,6 12 14,4 215 227,2 215
2-331 56,52 5,33 7,2 8,7 10,2 56 65 56 2-447 227,97 6,99 9,6 12 14,4 230 242,2 230
2-332 59,69 533 7,2 8,7 10,2 60 69 60 2-448 240,67 6,99 96 12 14,4 240 252,2 240

2-333 62,87 533 72 8,7 10,2 63 72 63 Ta6. 3.7
2-334 66,04 533 72 8,7 10,2 66 75 66
2-335 69,22 533 72 8,7 102 70 79 70
2-336 72,39 533 7,2 87 102 73 82 73
2-337 75,57 533 72 87 10,2 76 85 76
2-338 78,74 533 7,2 8,7 10,2 80 89 80
2-339 81,92 533 7.2 8,7 10,2 82 91 82
2-340 85,09 533 7.2 87 10,2 85 94 85
2-341 88,27 533 7,2 8,7 10,2 90 99 90
2-342 9144 533 7.2 8,7 102 92 101 92
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3.2.4 Pa3mepbl Npy CXXKaTUM U pac4yeTHble pa3Mepbl
ONS MTHEeBMaTU4YeCKUX NpMMeHeHuin

YnnoTHeHne NOPLUHSA U paguanbHoe cxaTue
YcTaHoBKa YNNOTHATENBHOMO KOMbLA BO BHYTPEHHEM 3fIEMEHTe

Puc. 3.13 YnnoTHeHne NopLUHSI N pagnasibHoe cKxaTue

YnnoTHeHue WITOKA U paguasnbHoe cxaTtue
YcTaHoBKa yNNOTHUTENBHOMO KOMbLA BO BHELLHEM 3/1EMEHTE

A
Y

T ;

Q/d5 /e/dﬁ

Puc. 3.14 YnnotHeHve LUTOKa n paguanbHoe ckatue

0-5° —»\ ‘4—

«[MnaBawliee» UcrnonHeHue 6e3 cxaTusa

Puc. 3.15 «[lnaBaroLLjee» ncrionHeHne 6e3 gegopmaLmm

HanpasneHue pasnexHus
e Sy

t
r,=0,2-0,4 Mmm / r, f7 H8 t
v -

l«b—] |

MonepeyHoe cevyeHne [ny6buHa nocapoy- Dedopmauns
d, HOW KaHaBku t
[MMm] [Mm] [Mm]
1,78 =008 1,55 0,07 - 0,43
2,62 =009 2,35 0,11 - 0,49
3,53 =010 3,15 0,15 - 0,60
5,33 =013 4,85 0,22 - 0,73
6,99 =015 6,40 0,30 - 0,75

Ta6. 3.8

—Parker (LT .

N1

<o =]

Dedopmauns LUMpUHa KaHaBku b Paguyc r,
Be3 aHTnakcTpy3u-
OHHOFO KofbLa

[%] [Mm] [Mm]
4-23 2,40 - 2,60 0,20 - 0,40
4-18 3,60 - 3,80 0,20 - 0,40
4-16 4,80 - 5,00 0,40 - 0,80
4-13 7,20 - 7,40 0,40 - 0,80
4-10 9,60 - 9,80 0,40 - 0,80

PyKoBOACTBO NO KOMbLiaM KPYrnoro cevyeHus
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3.2.5 inHamMmn4yeckoe yrIoTHEHME NOPLUHA oS
MHEeBMaTU4YeCKUX NPUMEHEeHUN

| | | -~ D ——
OO e e W [re
T ! T f=b] < b~ < b, .
- 4 - 6e3 ofHo nsa @d, @d, @4d, W
@HTUIKCTPY3NOHHOTO ~ @HTUIKCTPY3MOHHOE  @HTUAKCTPY3UNOHHBIX
KonbLa KOMbLIO KonbLia

Puc. 3.16
Ne d, d, b b, d, d, d, Ne d, d, b b, d, d, d,
Parker +0,2 +0,2 Parker +0,2 +0,2

0 0 h9 H8 f7 0 0 h9 H8 f7
2-006 29 1,78 2,4 2 3,1 6 6 2-122 28,24 2,62 3,6 3 28,5 33 33
2-007 3,68 1,78 2,4 2 3,6 6,5 6,5 2-123 29,82 2,62 3,6 3 30,5 35 35
6-166 3,9 1,8 2,4 2 41 7 7 2-124 31,42 2,62 3,6 3 31,5 36 36
2-008 4,47 1,78 2,4 2 4,6 7,5 7,5 2-125 32,99 2,62 3,6 3 33,5 38 38
5-581 4,9 1,9 2,4 2 4,9 8 8 2-126 34,55 2,62 3,6 3 35,5 40 40
2-009 5,28 1,78 2,4 2 5,6 8,5 8,5 2-127 36,17 2,62 3,6 3 36,5 41 41
2-010 6,07 1,78 2,4 2 6,1 9 9 2-128 37,77 2,62 3,6 3 38,5 43 43
5-052 6,86 1,78 2,4 2 71 10 10 2-210 18,64 3,53 4,8 4 18,5 25 25
2-011 7,65 1,78 2,4 2 7,6 10,5 10,5 5-505 19,8 3,6 4,8 4 20 26 26
5-585 8 1,88 2,4 2 8,1 11 11 2-211 20,22 3,53 4,8 4 20,9 27 27
5-612 8,74 1,78 2,4 2 9,1 12 12 2-212 21,82 3,53 4,8 4 21,9 28 28
2-012 9,25 1,78 2,4 2 9,6 12,5 12,5 2-213 23,39 3,53 4,8 4 23,9 30 30
5-212 9,75 1,78 2,4 2 10,1 13 13 2-214 24,99 3,53 4,8 4 24,9 31 31
2-013 10,82 1,78 2,4 2 11,1 14 14 5-618 25,81 3,53 4,8 4 25,9 32 32
6-366 11,89 1,78 2,4 2 12,1 15 15 2-215 26,57 3,53 4,8 4 26,9 33 33
2-014 12,42 1,78 2,4 2 13,1 16 16 2-216 28,17 3,53 4,8 4 28,9 35 35
2-015 14 1,78 2,4 2 14,1 17 17 2-217 29,74 3,53 4,8 4 29,9 36 36
6-085 15 1,8 2,4 2 15,1 18 18 2-218 31,34 3,53 4,8 4 31,9 38 38
2-016 15,6 1,78 2,4 2 16,1 19 19 2-219 32,92 3,53 4,8 4 33,9 40 40
2-017 17,17 1,78 2,4 2 17,1 20 20 2-220 34,52 3,53 4,8 4 35,9 42 42
2-110 9,19 2,62 3,6 3 9,5 14 14 2-221 36,09 3,53 4,8 4 36,9 43 43
5-614 9,93 2,62 3,6 3 10,5 15 15 2-222 37,69 3,53 4,8 4 38,9 45 45
2-111 10,77 2,62 3,6 3 11,5 16 16 5-321 39,6 3,53 4,8 4 39,9 46 46
5-615 11,91 2,62 3,6 3 12 16,5 16,5 2-223 40,87 3,53 4,8 4 41,9 48 48
2-112 12,37 2,62 3,6 3 12,5 17 17 2-224 44,04 3,53 4,8 4 43,9 50 50
5-616 13,11 2,62 3,6 3 13,5 18 18 5-035 45,36 3,53 4,8 4 45,9 52 52
2-113 13,94 2,62 3,6 3 14,5 19 19 2-225 47,22 3,53 4,8 4 47,9 54 54
5-239 14,48 2,69 3,6 3 15 19,5 19,5 5-701 49,2 3,53 4,8 4 49,9 56 56
2-114 15,54 2,62 3,6 3 15,5 20 20 2-226 50,39 3,53 4,8 4 50,9 57 57
5-617 15,88 2,62 3,6 3 16,5 21 21 2-227 53,57 3,53 4,8 4 58,9 60 60
2-115 17,12 2,62 3,6 3 17,5 22 22 2-228 56,74 3,53 4,8 4 56,9 63 63
5-256 17,96 2,62 3,6 3 18,5 23 23 2-229 59,92 3,53 4,8 4 59,9 66 66
2-116 18,76 2,62 3,6 3 19,5 24 24 2-230 63,09 3,53 4,8 4 63,9 70 70
2-117 20,29 2,62 3,6 3 20,5 25 25 2-231 66,27 3,53 4,8 4 66,9 73 73
2-118 21,89 2,62 3,6 3 22,5 27 27 2-232 69,44 3,53 4,8 4 69,9 76 76
2-119 23,47 2,62 3,6 3 23,5 28 28 2-233 72,62 3,53 4,8 4 73,9 80 80
2-120 25,07 2,62 3,6 3 25,5 30 30 2-234 75,79 3,53 4,8 4 76,9 83 83
2-121 26,64 2,62 3,6 3 27,5 32 32 2-235 78,97 3,53 4,8 4 79,9 86 86
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Ne d, d, b b, d, d, d, Ne d, d, b b, d, d, d,
Parker 40,2 40,2 Parker +0,2 +0,2

0 0 h9 H8 f7 0 0 h9 H8 f7
2-236 82,14 3,53 48 4 83,9 90 90 2-343 94,62 5,33 7,2 6 95,6 105 105
2-237 85,32 3,53 48 4 85,9 92 92 2-344 97,79 5,33 7,2 6 100,6 110 110
2-238 88,49 3,583 48 4 89,9 96 96 2-345 100,97 5,33 7,2 6 102,6 112 112
2-239 91,67 3,583 48 4 93,9 100 100 2-346 104,14 5,33 7,2 6 1056 115 115
2-240 94,84 3,53 48 4 95,9 102 102 2-347 107,32 5,33 7,2 6 108,6 118 118
2-241 98,02 3,53 48 4 98,9 105 105 2-348 110,49 5,33 7,2 6 110,6 120 120
2-242 101,19 3,53 438 4 103,9 110 110 2-349 113,67 5,33 7,2 6 115,4 125 125
2-243 104,37 3,53 438 4 105,9 112 112 2-350 116,84 5,33 7,2 6 118,4 128 128
2-244 107,54 3,583 4,38 4 108,9 115 115 2-351 120,02 5,33 7,2 6 120,4 130 130
2-245 110,72 3,53 4,8 4 113,9 120 120 2-352 123,19 5,33 7,2 6 125,4 135 135
2-246 113,89 353 4,8 4 115,9 122 122 2-353 126,37 5,33 7,2 6 128,4 138 138
2-247 117,07 3,53 4,8 4 118,9 125 125 2-354 129,54 5,33 7,2 6 130,4 140 140
2-248 120,24 353 4,8 4 1219 128 128 2-355 132,72 5,33 7,2 6 134,4 145 145
2-249 123,42 353 4,8 4 123,9 130 130 2-356 135,89 5,33 7,2 6 138,4 148 148
2-250 126,59 3,53 4,38 4 128,9 135 135 2-357 139,07 5,33 7,2 6 140,4 150 150
2-251 129,77 3,53 438 4 131,9 138 138 2-358 142,24 5,33 7,2 6 145,4 155 155
2-252 132,94 3,583 438 4 133,9 140 140 2-359 145,42 5,33 7,2 6 148,4 158 158
2-253 136,12 3,53 4,8 4 138,9 145 145 2-360 148,59 5,33 7,2 6 150,4 160 160
2-254 139,29 3,53 4,8 4 141,9 148 148 2-361 151,77 5,33 7,2 6 155,4 165 165
2-255 142,47 353 4,8 4 143,9 150 150 2-362 158,12 5,33 7,2 6 158,4 168 168
2-256 145,64 353 4,8 4 148,9 155 155 2-363 164,47 5,33 7,2 6 165,4 175 175
2-257 148,82 353 4,8 4 150,9 157 157 2-364 170,82 5,33 7,2 6 170,4 180 180
2-258 151,99 3,53 438 4 153,9 160 160 2-365 177,17 5,33 7,2 6 178,4 188 188
2-259 158,34 3,53 4,8 4 158,9 165 165 2-366 183,52 5,33 7,2 6 185,4 195 195
2-260 164,69 3,53 4,8 4 168,9 175 175 2-367 189,87 5,33 7,2 6 190,4 200 200
2-261 171,04 353 48 4 173,9 180 180 2-368 196,22 5,33 7,2 6 200,4 210 210
2-262 177,39 353 4,8 4 178,9 185 185 2-369 202,57 5,33 7,2 6 2054 215 215
2-263 183,84 353 4,8 4 183,9 190 190 2-370 208,92 5,33 7,2 6 210,4 220 220
2-264 190,09 353 4,8 4 193,9 200 200 2-371 215,27 5,33 7,2 6 2154 225 225
2-325 37,47 5,33 7,2 6 38,6 48 48 2-372 221,62 5,33 7,2 6 225,4 235 235
2-326 40,64 5,33 7,2 6 40,6 50 50 2-373 227,97 5,33 7,2 6 230,4 240 240
5-330 42,52 5,33 7,2 6 42,6 52 52 2-374 234,32 5,33 7,2 6 235,4 245 245
2-327 43,82 5,33 7,2 6 45,6 55 55 2-375 240,67 5,33 7,2 6 240,4 250 250
2-328 46,99 5,33 7,2 6 48,6 58 58 2-444 196,22 6,99 9,6 8 197,4 210 210
2-329 50,17 5,33 7,2 6 50,6 60 60 2-445 202,57 6,99 9,6 8 207,4 220 220
2-330 583,34 5,33 7,2 6 53,6 63 63 2-446 215,27 6,99 9,6 8 217,4 230 230
2-331 56,52 5,33 7,2 6 58,6 68 68 2-447 227,97 6,99 9,6 8 227,4 240 240
2-332 59,69 5,33 7,2 6 60,6 70 70 2-448 240,67 6,99 9,6 8 247,4 260 260
2-333 62,87 5,33 7,2 6 63,6 73 73 Ta6. 3.9
2-334 66,04 5,33 7,2 6 66,6 76 76
2-335 69,22 5,33 7,2 6 70,6 80 80
2-336 72,39 5,33 7,2 6 73,6 83 83
2-337 75,57 5,33 7,2 6 76,6 86 86
2-338 78,74 5,33 7,2 6 80,6 90 90
2-339 81,92 5,33 7,2 6 82,6 92 92
2-340 85,09 5,33 7,2 6 85,6 95 95
2-341 88,27 5,33 7,2 6 91,6 100 100
2-342 91,44 5,33 7,2 6 92,6 102 102
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3.2.6 AAnHamMmn4yeckoe YrJIoTHEHME WUTOKa ONis
MHEeBMaTU4YeCKUX NPUMEHEeHUN

i | | —— - -~
OO TN T :
T ! T <] = b, = b,]
- d, . 6e3 OfHO nga FT’I T
AHTUIKCTPY3NOHHOMO  @HTUIKCTPY3NOHHOE  @HTUSKCTPY3UOHHBIX & dg Qd, 2d,,
KonbLa KonbLo KonbLa | |

Puc. 3.17
Ne d1 dz b ba d5 ds d1o Ne d1 dz b bs ds dﬁ d1o
Parker +0,2 40,2 Parker +0,2  +0,2

0 0 f7 H9 H8 0 0 f7 H9 H8
2-006 29 1,78 2,4 2 3 59 3 2-122 28,24 2,62 3,6 3 28 32,5 28
2-007 3,68 1,78 2,4 2 3,5 6,4 3,5 2-123 29,82 2,62 3,6 3 30 34,5 30
6-166 3,9 1,8 2,4 2 4 6,9 4 2-124 31,42 2,62 3,6 3 32 36,5 32
2-008 4,47 1,78 2,4 2 4,5 7,4 4,5 2-125 32,99 2,62 3,6 3 33 37,5 33
5-581 4,9 1,9 2,4 2 5 8,1 5 2-126 34,55 262 3,6 3 35 395 35
2-009 5,28 1,78 24 2 55 8,4 55 2-127 36,17 2,62 3,6 3 36 40,5 36
2-010 6,07 1,78 24 2 6 8,9 6 2-128 37,77 2,62 3,6 3 38 42,5 38
5-052 6,86 1,78 2,4 2 7 9,9 7 2-210 18,64 3,53 4,8 4 19 251 19
2-011 7,65 1,78 2,4 2 7,5 10,4 7,5 5-505 19,8 3,6 4,8 4 20 26,2 20
5-585 8 1,88 2,4 2 8 11,1 8 2-211 20,22 3,53 4,8 4 20 26,1 20
5-612 8,74 1,78 2,4 2 9 11,9 9 2-212 21,82 3,53 4,8 4 22 28,1 22
2-012 9,25 1,78 2,4 2 9,5 12,4 9,5 2-213 23,39 3,53 4,8 4 24 30,1 24
5-212 9,75 1,78 2,4 2 10 12,9 10 2-214 24,99 3,53 4,8 4 25 31,1 25
2-013 10,82 1,78 2,4 2 11 13,9 11 5-618 25,81 3,53 4,8 4 26 32,1 26
6-366 11,89 1,78 2,4 2 12 14,9 12 2-215 26,57 3,53 4,8 4 27 33,1 27
2-014 12,42 1,78 2,4 2 12,5 15,4 12,5 2-216 28,17 3,53 4,8 4 28 34,1 28
2-015 14 1,78 2,4 2 14 16,9 14 2-217 29,74 3,53 4,8 4 30 36,1 30
6-085 15 1,8 2,4 2 15 17,9 15 2-218 31,34 3,53 4,8 4 32 38,1 32
2-016 15,6 1,78 2,4 2 16 18,9 16 2-219 32,92 3,53 4,8 4 33 39,1 33
2-017 17,17 1,78 2,4 2 17 19,9 17 2-220 34,52 3,53 4,8 4 35 411 35
2-110 9,19 2,62 3,6 3 9,5 14 9,5 2-221 36,09 3,53 4,8 4 36 421 36
5-614 993 262 3,6 3 10 14,5 10 2-222 37,69 3,53 48 4 38 441 38
2-111 10,77 2,62 3,6 3 11 15,5 11 5-321 39,6 3,53 4,8 4 40 46,1 40
5-615 11,91 2,62 3,6 3 12 16,5 12 2-223 40,87 3,53 4,8 4 41 471 41
2-112 12,37 2,62 36 3 12,5 17 12,5 2-224 44,04 3,53 4,8 4 44 50,1 44
5-616 13,11 2,62 3,6 3 13 17,5 13 5-035 45,36 3,53 4,8 4 45 51,1 45
2-113 13,94 2,62 3,6 3 14 18,5 14 2-225 47,22 3,53 4,8 4 47 53,1 47
5-239 14,48 2,69 3,6 3 14,5 19 14,5 5-701 49,2 3,53 4,8 4 49 55,1 49
2-114 15,54 2,62 3,6 3 15,5 20 15,5 2-226 50,39 3,53 4,8 4 50 56,1 50
5-617 15,88 2,62 3,6 3 16 20,5 16 2-227 53,57 3,53 4,8 4 54 60,1 54
2-115 17,12 2,62 3,6 3 17 21,5 17 2-228 56,74 3,53 4,8 4 56 62,1 56
5-256 17,96 2,62 3,6 3 18 22,5 18 2-229 59,92 3,53 48 4 60 66,1 60
2-116 18,76 2,62 3,6 3 19 23,5 19 2-230 63,09 3,53 4,8 4 63 69,1 63
2-117 20,29 2,62 3,6 3 20 24,5 20 2-231 66,27 3,53 4,8 4 66 72,1 66
2-118 21,89 2,62 3,6 3 22 26,5 22 2-232 69,44 3,53 4,8 4 70 76,1 70
2-119 23,47 2,62 3,6 3 24 28,5 24 2-233 72,62 3,53 4,8 4 73 79,1 73
2-120 25,07 2,62 3,6 3 25 29,5 25 2-234 75,79 3,53 4,8 4 76 82,1 76
2-121 26,64 2,62 3,6 3 27 31,5 27 2-235 78,97 3,53 4,8 4 80 86,1 80
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Ne d, d, b b, d, d, d,, Ne d, d, b b, d, dy d,,
Parker 40,2 40,2 Parker +0,2 +0,2

0 0 f7 H9 H8 0 0 f7 H9 H8
2-236 82,14 3,53 48 4 82 88,1 82 2-343 94,62 5,33 7,2 6 95 104,4 95
2-237 85,32 3,53 48 4 85 91,1 85 2-344 97,79 5,33 7,2 6 98 107,4 98
2-238 88,49 3,583 48 4 88 94,1 88 2-345 100,97 5,33 7,2 6 100 109,4 100
2-239 91,67 3,583 48 4 92 98,1 92 2-346 104,14 5,33 7,2 6 105 114,4 105
2-240 94,84 3,53 48 4 95 101,195 2-347 107,32 5,33 7,2 6 108 117,4 108
2-241 98,02 3,53 48 4 98 104,1 98 2-348 110,49 5,33 7,2 6 110 119,4 110
2-242 101,19 3,53 438 4 100 106,1 100 2-349 113,67 5,33 7,2 6 115 124,4 115
2-243 104,37 3,53 438 4 105 111,1 105 2-350 116,84 5,33 7,2 6 118 127,4 118
2-244 107,54 3,583 4,38 4 108 113,9 108 2-351 120,02 5,33 7,2 6 120 129,4 120
2-245 110,72 3,53 4,8 4 110 116,1 110 2-352 123,19 5,33 7,2 6 125 134,4 125
2-246 113,89 353 4,8 4 114 120,1 114 2-353 126,37 5,33 7,2 6 128 137,4 128
2-247 117,07 3,53 4,8 4 117 123,1 117 2-354 129,54 5,33 7,2 6 130 139,4 130
2-248 120,24 353 4,8 4 120 126,1 120 2-355 132,72 5,33 7,2 6 133 142,4 133
2-249 123,42 353 4,8 4 125 131,1 125 2-356 135,89 5,33 7,2 6 135 144,4 135
2-250 126,59 3,53 4,38 4 127 133,1 127 2-357 139,07 5,33 7,2 6 140 149,4 140
2-251 129,77 3,53 438 4 130 136,1 130 2-358 142,24 5,33 7,2 6 143 152,4 143
2-252 132,94 353 48 4 133 139,1 133 2-359 145,42 5,33 7,2 6 145 154,4 145
2-253 136,12 3,53 4,8 4 136 142,1 136 2-360 148,59 5,33 7,2 6 150 159,4 150
2-254 139,29 3,53 4,8 4 140 146,1 140 2-361 151,77 5,33 7,2 6 152 161,4 152
2-255 142,47 353 4,8 4 142 148,1 142 2-362 158,12 5,33 7,2 6 158 167,4 158
2-256 145,64 353 4,8 4 145 151,1 145 2-363 164,47 5,33 7,2 6 165 174,4 165
2-257 148,82 353 4,8 4 150 156,1 150 2-364 170,82 5,33 7,2 6 170 179,4 170
2-258 151,99 3,53 438 4 152 158,1 152 2-365 177,17 5,33 7,2 6 178 187,4 178
2-259 158,34 3,53 4,8 4 160 166,1 160 2-366 183,52 5,33 7,2 6 185 194,4 185
2-260 164,69 3,53 4,8 4 165 171,1 165 2-367 189,87 5,33 7,2 6 190 199,4 190
2-261 171,04 353 48 4 170 176,1 170 2-368 196,22 5,33 7,2 6 195 204,4 195
2-262 177,39 353 4,8 4 178 184,1 178 2-369 202,57 5,33 7,2 6 200 209,4 200
2-263 183,84 353 4,8 4 184 190,1 184 2-370 208,92 5,33 7,2 6 210 219,4 210
2-264 190,09 353 4,8 4 190 196,1 190 2-371 215,27 5,33 7,2 6 215 2244 215
2-325 37,47 5,33 7,2 6 38 47,4 38 2-372 221,62 5,33 7,2 6 220 229,4 220
2-326 40,64 5,33 7,2 6 42 51,4 42 2-373 227,97 5,33 7,2 6 228 237,4 228
5-330 42,52 5,33 7,2 6 43 52,4 43 2-374 234,32 5,33 7,2 6 235 2444 235
2-327 43,82 5,33 7,2 6 45 54,4 45 2-375 240,67 5,33 7,2 6 240 249,4 240
2-328 46,99 5,33 7,2 6 48 57,4 48 2-444 196,22 6,99 9,6 8 195 207,6 195
2-329 50,17 5,33 7,2 6 50 59,4 50 2-445 202,57 6,99 9,6 8 200 212,6 200
2-330 583,34 5,33 7,2 6 54 63,4 54 2-446 215,27 6,99 9,6 8 215 227,6 215
2-331 56,52 5,33 7,2 6 56 65,4 56 2-447 227,97 6,99 9,6 8 230 2426 230
2-332 59,69 5,33 7,2 6 60 69,4 60 2-448 240,67 6,99 9,6 8 240 252,6 240
2-333 62,87 5,33 7,2 6 63 72,4 63 Ta6. 3.10
2-334 66,04 5,33 7,2 6 66 75,4 66
2-335 69,22 5,33 7,2 6 70 79,4 70
2-336 72,39 5,33 7,2 6 73 82,4 73
2-337 75,57 5,33 7,2 6 76 85,4 76
2-338 78,74 5,33 7,2 6 80 89,4 80
2-339 81,92 5,33 7,2 6 82 91,4 82
2-340 85,09 5,33 7,2 6 85 94,4 85
2-341 88,27 5,33 7,2 6 90 99,4 90
2-342 91,44 5,33 7,2 6 92 101,4 92
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3.2.7 luHamn4yeckKoe yryioTHEHUE C «MJi1aBaroLLen»
c6opKon gns NHeBMaTUYECKUX NPUMEHEHUN
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Puc. 3.18 \]
Ne d, d, b b, d, d, d, Ne d, d, b b, d, d, d,
Parker +0,2 +0,2 Parker +0,2 +0,2
0 0 h8 H8 f7 0 0 h8 H8 f7

2-006 2,9 1,78 24 2 2 6 6 2-120 25,07 2,62 3,6 3 24,2 30 30
2-007 3,68 1,78 24 2 3 7 7 2-121 26,64 2,62 3,6 3 25,7 31,5 315
6-166 3,9 1,8 2,4 2 3,2 7,2 7,2 2-122 28,24 2,62 3,6 3 27,2 33 33
2-008 4,47 1,78 24 2 3,5 7,5 7,5 2-123 29,82 2,62 3,6 3 28,7 345 345
5-581 4,9 1,9 2,4 2 4 8 8 2-124 31,42 2,62 3,6 3 30,2 36 36
2-009 5,28 1,78 24 2 4,5 8,5 8,5 2-125 32,99 2,62 3,6 3 31,7 375 37,5
2-010 6,07 1,78 24 2 5,5 9,5 9,5 2-126 34,55 2,62 3,6 3 33,2 39 39
5-052 6,86 1,78 24 2 6 10 10 2-127 36,17 2,62 3,6 3 34,2 40 40
2-011 7,65 1,78 24 2 7 11 11 2-128 37,77 2,62 3,6 3 36,2 42 42
5-585 8 1,88 24 2 7,5 11,5 11,5 2-210 18,64 3,53 4,8 4 17,4 25 25
5-612 8,74 1,78 24 2 8 12 12 5-595 19,8 3,6 4,8 4 18,4 26 26
2-012 9,25 1,78 24 2 8,5 12,5 12,5 2-211 20,22 3,53 438 4 189 26,5 26,5
5-212 9,75 1,78 24 2 9 13 13 2-212 21,82 3,53 4,8 4 20,4 28 28
2-013 10,82 1,78 24 2 10 14 14 2-213 23,39 3,53 438 4 22,4 30 30
6-366 11,89 1,78 24 2 11 15 15 2-214 2499 3,53 4,8 4 239 315 315
2-014 12,42 1,78 24 2 11,5 15,5 15,5 5-618 25,81 3,53 4,8 4 244 32 32
2-015 14 1,78 2,4 2 13 17 17 2-215 26,57 3,53 4,8 4 254 33 33
6-085 15 1,8 2,4 2 14 18 18 2-216 28,17 3,53 4,8 4 26,9 345 345
2-016 15,6 1,78 24 2 15 19 19 2-217 29,74 3,53 4,38 4 28,4 36 36
2-017 17,17 1,78 24 2 16 20 20 2-218 31,34 3,53 438 4 299 375 375
2-110 9,19 2,62 3,6 3 8,2 14 14 2-219 32,92 3,53 4,8 4 31,9 395 395
5-614 9,93 2,62 3,6 3 8,7 14,5 14,5 2-220 34,52 3,53 4,38 4 334 41 41
2-111 10,77 2,62 3,6 3 9,7 15,5 15,5 2-221 36,09 3,53 4,8 4 349 425 425
5-615 11,91 2,62 3,6 3 10,7 16,5 16,5 2-222 37,69 353 4,8 4 36,4 44 44
2-112 12,37 2,62 3,6 3 11,2 17 17 5-321 39,6 3,53 4,8 4 38,4 46 46
5-616 13,11 2,62 3,6 3 12,2 18 18 2-223 40,87 3,53 4,8 4 39,4 47 47
2-113 13,94 2,62 3,6 3 12,7 18,5 18,5 2-224 44,04 353 4,8 4 42,4 50 50
5-239 14,48 2,69 3,6 3 13,7 19,5 19,5 5-035 4536 3,53 438 4 43,9 51,56 515
2-114 15,54 2,62 3,6 3 14,2 20 20 2-225 47,22 3,53 4,8 4 45,9 53,5 53,5
5-617 15,88 2,62 3,6 3 14,7 20,5 20,5 5-701 49,2 3,53 438 4 47,4 55 55
2-115 17,12 2,62 3,6 3 16,2 22 22 2-226 50,39 3,53 4,8 4 48,9 56,5 56,5
5-256 17,96 2,62 3,6 3 16,7 22,5 22,5 2-227 53,57 3,53 4,8 4 52,4 60 60
2-116 18,76 2,62 3,6 3 17,7 23,5 23,5 2-228 56,74 3,53 4,8 4 55,4 63 63
2-117 20,29 2,62 3,6 3 19,2 25 25 2-229 59,92 3,53 4,8 4 58,4 66 66
2-118 21,89 2,62 3,6 3 20,7 26,5 26,5 2-230 63,09 353 4,8 4 61,4 69 69
2-119 23,47 2,62 3,6 3 22,2 28 28 2-231 66,27 3,53 4.8 4 64,4 72 72
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Ne d, d, b b, d, d, d, Ne d, d, b b, d, d, d,
Parker +0,2 +0,2 Parker +0,2 +0,2

0 0 h8 H8 f7 0 0 h8 H8 f7
2-232 69,44 3,53 48 4 68,4 76 76 2-339 81,92 5,33 7,2 6 79,8 91 91
2-233 72,62 3,53 48 4 71,4 79 79 2-340 85,09 5,33 7,2 6 82,8 94 94
2-234 75,79 3,583 48 4 74,4 82 82 2-341 88,27 5,33 7,2 6 85,8 97 97
2-235 78,97 3,583 48 4 77,4 85 85 2-342 91,44 5,33 7,2 6 88,8 100 100
2-236 82,14 3,53 48 4 80,4 88 88 2-343 94,62 5,33 7,2 6 92,8 104 104
2-237 85,32 3,53 48 4 83,4 91 91 2-344 97,79 5,33 7,2 6 96,8 108 108
2-238 88,49 3,53 48 4 86,4 94 94 2-345 100,97 5,33 7,2 6 98,8 110 110
2-239 91,67 3,53 48 4 89,4 97 97 2-346 104,14 5,33 7,2 6 101,8 113 113
2-240 94,84 3,63 4,38 4 92,4 100 100 2-347 107,32 5,33 7,2 6 104,8 116 116
2-241 98,02 3,53 48 4 96,4 104 104 2-348 110,49 5,33 7,2 6 108,8 120 120
2-242 101,19 353 4,8 4 99,4 107 107 2-349 113,67 5,33 7,2 6 110,8 122 122
2-243 104,37 353 4,8 4 102,4 110 110 2-350 116,84 5,33 7,2 6 114,8 126 126
2-244 107,54 353 4,8 4 105,4 113 113 2-351 120,02 5,33 7,2 6 117,8 129 129
2-245 110,72 3,53 4,8 4 108,4 116 116 2-352 123,19 5,33 7,2 6 120,8 132 132
2-246 113,89 3,53 4.8 4 112,4 120 120 2-353 126,37 5,33 7,2 6 123,8 135 135
2-247 117,07 3,53 438 4 115,4 123 123 2-354 129,54 5,33 7,2 6 126,8 138 138
2-248 120,24 3,53 4,8 4 118,4 126 126 2-355 132,72 5,33 7,2 6 130,8 142 142
2-249 123,42 353 4,8 4 121,4 129 129 2-356 135,89 5,33 7,2 6 133,8 145 145
2-250 126,59 3,53 4,8 4 124,4 132 132 2-357 139,07 5,33 7,2 6 136,8 148 148
2-251 129,77 3,53 4,8 4 128,4 136 136 2-358 142,24 5,33 7,2 6 139,8 151 151
2-252 132,94 353 48 4 131,4 139 139 2-359 145,42 5,33 7,2 6 142,8 154 154
2-253 136,12 3,53 4,8 4 134,4 142 142 2-360 148,59 5,33 7,2 6 145,8 157 157
2-254 139,29 3,53 4.8 4 137,4 145 145 2-361 151,77 5,33 7,2 6 149,8 161 161
2-255 142,47 3,53 438 4 140,4 148 148 2-362 158,12 5,33 7,2 6 155,8 167 167
2-256 145,64 3,53 4.8 4 142,4 150 150 2-363 164,47 5,33 7,2 6 161,8 173 173
2-257 148,82 3,53 4,8 4 146,4 154 154 2-364 170,82 5,33 7,2 6 168,8 180 180
2-258 151,99 3,53 4,8 4 149,4 157 157 2-365 177,17 5,33 7,2 6 176,8 186 186
2-259 158,34 353 4,8 4 156,4 164 164 2-366 183,52 5,33 7,2 6 180,8 192 192
2-260 164,69 353 4,8 4 162,4 170 170 2-367 189,87 5,33 7,2 6 186,8 198 198
2-261 171,04 353 4,8 4 168,4 176 176 2-368 196,22 5,33 7,2 6 193,8 205 205
2-262 177,39 3,53 4.8 4 174,4 182 182 2-369 202,57 5,33 7,2 6 198,8 210 210
2-263 183,84 3,53 438 4 184,4 189 189 2-370 208,92 5,33 7,2 6 205,8 217 217
2-264 190,09 3,53 4,8 4 190,4 195 195 2-371 215,27 5,33 7,2 6 212,8 224 224
2-325 37,47 5,33 7,2 6 35,8 47 47 2-372 221,62 5,33 7,2 6 218,8 230 230
2-326 40,64 5,33 7,2 6 38,8 50 50 2-373 227,97 5,33 7,2 6 224,8 236 236
5-330 42,52 5,33 7,2 6 40,8 52 52 2-374 234,32 5,33 7,2 6 231,8 243 243
2-327 43,82 5,33 7,2 6 41,8 53 53 2-375 240,67 5,33 7,2 6 236,8 248 248
2-328 46,99 5,33 7,2 6 44,8 56 56 2-444 196,22 6,99 9,6 8 193,4 208 208
2-329 50,17 5,33 7,2 6 47,8 59 59 2-445 202,57 6,99 9,6 8 200,4 215 215
2-330 583,34 5,33 7,2 6 51,8 63 63 2-446 215,27 6,99 9,6 8 210,4 225 225
2-331 56,52 5,33 7,2 6 54,8 66 66 2-447 227,97 6,99 9,6 8 225,4 240 240
2-332 59,69 5,33 7,2 6 57,8 69 69 2-448 240,67 6,99 9,6 8 235,4 250 250
2-333 62,87 5,33 7,2 6 60,8 72 72 Ta6. 3.11
2-334 66,04 5,33 7,2 6 63,8 75 75
2-335 69,22 5,33 7,2 6 66,8 78 78
2-336 72,39 5,33 7,2 6 70,8 82 82
2-337 75,57 5,33 7,2 6 73,8 85 85
2-338 78,74 5,33 7,2 6 76,8 88 88
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4 KonbLa Kpyrinoro cCe4eHusi U aHTU3KCTPY3UOHHbIe Konbua Parbak®

4.1 Pasamepbl Kosiel, Kpyrioro ceveHus Ne Parker BHYTPEeHHWiA auameTp [MonepeyHoe ceyeHue
SBnsisicb NPOW3BOAWTENIEM YMIIOTHUTENBHBIX KOJEL, Kpyrioro ce- 2025 2917 d_|2,78
YeHusi, KoMnaHus Parker MOXeT n3rotaBnuBaTh YMIOTHUTENbHbIE 2-026 3147 178
KonbLa ntoboro Heobxogmmoro pasmMepa. OgHako B LENsiX 3KOHO-
MUM MOXKHO BbIGpaThb CTaH4apTHbIE pa3Mepbl, OCTYMNHbIE Ha CKNa- 2-027 33,05 1,78
e, B HaCTHOCTM, U3 HaLleln Cepum 2-XXX, MPUBEAEHHON HUXKE. 2-028 34,65 1,78
Cepusi 2-XXX COOTBETCTBYET MEXOYHApOAHO mpuaHaHHomy ame-  2-029 37,82 1,78
puKaHckoMy cTtaHaapTy AS 568 B. [aHHble pa3Mepbl Nonepe4Horo 2-030 41 1,78
ceveHns Takxke agantupoaHbl ans cootsetctans DIN ISO 3601-1. 2-031 4417 1,78
2-032 47,35 1,78
XapaKkTepncTuku cepum 2-xxx 2-033 50,52 1,78
Cepus 2-xxx oT Parker o6nagaeT cnegyowmymMmn NpemmMyLLecTBamm. 2.034 53,7 1,78
1. Ha cknage [OCTynHbI crnegytoLlme KoMmnayHapl: 2035 56,87 1,78
N0674-70 (NRB, TBepmocTb 70 eguHun, no wkane LLiopa A), 2-036 60.05 178
N0552-90 (NRB, tBepmocTb 90 eguHun, no wkane LLiopa A),
E0540-80 (EPDM, TBepocTs 80 eannuy o wkane LLiopa A), 2-037 63,22 1,78
V0747-75 (FKM, TBepgocTb 75 eguHuy, no wkane LLiopa A). 2-038 66,4 1,78
2. N5 KaXXAOro YMNIOTHUTENLHOMO KOMbLA KPYITIOro CEYEHIst ce- 2-039 69,57 1,78
pUmM 2-XXX OOCTYMHO COOTBETCTBYIOLLEE aHTUIKCTPY3NOHHOE 2-040 72,75 1,78
konbuo Parker Parbak®. 3To oco6eHHO BaXXKHO Npu NpuMeHe- 2-041 75,92 1,78
HUWN B YC/TIOBUSIX BbICOKOIO JaBNeHUst (CM. pasfen aHTUaKCTpy- 2.042 82,27 1,78
31OHHbIX Korel, Parbak®). 2.043 88,62 1,78
3. YnnoTHuTeNbHble KOSbLa KPYr10ro CeYEHNsT CepUnN 2-XXX 2.044 04,07 178
COOTBETCTBYIOT cTaHaapTy 1ISO 3601. 2.045 101,32 1,78
pa3mepbl 2-0xx: nonepeyHoe ceveHue d, = 1,78 mm calils 1077 .t
2-047 114,02 1,78
Ne Parker BHYTPEHHUIA anameTp [MonepeyHoe ceveHune 2-048 120,37 1,78
d d, 2-049 126,72 1,78
2-001* 0,74 1,02 2-050 133,07 1,78
2-002* 1,07 1,27 *MoxanyiicTa, 06paTTe BHYMaHWE Ha OTINHME MOMEPEYHbIX CEYEHWIA AN AaHHbIX
2-003* 1,42 1,52 pasMepoB.
Tab. 4.1 pasmepbl 2-0xx
2-004 1,78 1,78
2-005 2,57 1,78
2-006 29 1,78
2-007 3.68 1.78 pa3mepbl 2-1xx: nonepeyHoe ceverue d, = 2,62 mm
2-008 4,47 1,78
2-009 5,28 1,78 Ne Parker BHYTPEeHHUI guameTp [lonepevHoe ceveHne
2-010 6,07 1,78 d d,
2-011 7,65 1,78 2-102 1,24 2,62
2-012 9,25 1,78 2-103 2,06 2,62
2-013 10,82 1,78 2-104 2,84 2,62
2-014 12,42 1,78 2-105 3,63 2,62
2-015 14 1,78 2-106 4,42 2,62
2-016 15,6 1,78 2-107 5,23 2,62
2-017 17,17 1,78 2-108 6,02 2,62
2-018 18,17 1,78 2-109 7,59 2,62
2-019 20,35 1,78 2-110 9,19 2,62
2-020 21,95 1,78 2-111 10,77 2,62
2-021 23,52 1,78 2-112 12,37 2,62
2-022 25,12 1,78 2-113 13,94 2,62
2-023 26,7 1,78 2-114 15,54 2,62
2-024 28,3 1,78 2-115 17,12 2,62
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Ne Parker BHYTPeHHUI guameTp [lonepeyHoe ceyeHne Ne Parker BHYTPEHHU guameTp [lonepevyHoe ceyveHne
d d, d d,
2-116 18,72 2,62 2-164 158,42 2,62
2-117 20,29 2,62 2-165 164,77 2,62
2-118 21,89 2,62 2-166 171,12 2,62
2-119 23,47 2,62 2-167 177,47 2,62
2-120 25,07 2,62 2-168 183,82 2,62
2-121 26,64 2,62 2-169 190,17 2,62
2-122 28,24 2,62 2-170 196,52 2,62
2-123 29,82 2,62 2-171 202,87 2,62
2-124 31,42 2,62 2-172 209,22 2,62
2-125 32,99 2,62 2-173 215,57 2,62
2-126 34,59 2,62 2-174 221,92 2,62
2-127 36,17 2,62 2-175 228,27 2,62
2-128 37,77 2,62 2-176 234,62 2,62
2-129 39,34 2,62 2-177 240,97 2,62
2-130 40,94 2,62 2-178 247,32 2,62
2-131 42,52 2,62 Tab. 4.2 pasmepbi 2-1xx
2-132 4412 2,62
2-133 45,69 2,62
2-134 47,29 2,62 pa3mepbl 2-2xx: nonepeyHoe ceverHue d, = 3,53 mm
2-135 48,9 2,62
2-136 50,47 2,62 Ne Parker BHYTPEHHUI guameTp [lonepevHoe ceveHne
2-137 52,07 2,62 d d,
2-138 53,64 2,62 2-201 4,34 3,53
2-139 55,25 2,62 2-202 5,94 3,53
2-140 56,82 2,62 2-203 7,52 3,53
2-141 58,42 2,62 2-204 9,12 3,53
2-142 59,99 2,62 2-205 10,12 3,53
2-143 61,6 2,62 2-206 12,29 3,53
2-144 63,17 2,62 2-207 13,87 3,53
2-145 64,77 2,62 2-208 15,47 3,53
2-146 66,34 2,62 2-209 17,04 3,53
2-147 67,95 2,62 2-210 18,64 3,53
2-148 69,52 2,62 2-211 20,22 3,53
2-149 71,12 2,62 2-212 21,82 3,53
2-150 72,69 2,62 2-213 23,39 3,53
2-151 75,87 2,62 2-214 24,99 3,53
2-152 82,22 2,62 2-215 26,57 3,53
2-153 88,57 2,62 2-216 28,17 3,53
2-154 94,92 2,62 2-217 29,74 3,53
2-155 101,27 2,62 2-218 31,34 3,53
2-156 107,62 2,62 2-219 32,92 3,53
2-157 113,97 2,62 2-220 34,52 3,53
2-158 120,32 2,62 2-221 36,09 3,53
2-159 126,67 2,62 2-222 37,69 3,53
2-160 133,02 2,62 2-223 40,87 3,53
2-161 139,37 2,62 2-224 44,04 3,53
2-162 145,72 2,62 2-225 47,22 3,53
2-163 152,07 2,62 2-226 50,39 3,53
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Ne Parker BHYTPeHHUI guameTp [llonepeyHoe ceyeHne Ne Parker BHYTPEHHUI guameTp [lonepeyvyHoe ceyveHne
d d, d d,
2-227 53,57 3,53 2-275 266,29 3,53
2-228 56,74 3,53 2-276 278,99 3,53
2-229 59,92 3,53 2-277 291,69 3,53
2-230 63,09 3,53 2-278 304,39 3,53
2-231 66,27 3,53 2-279 329,79 3,53
2-232 69,44 3,53 2-280 355,19 3158
2-233 72,62 3,53 2-281 380,59 3,53
2-234 75,79 3,53 2-282 405,26 3,53
2-235 78,97 3,53 2-283 430,66 3,53
2-236 82,14 3,53 2-284 456,06 3,53
2-237 85,32 3,53 Ta6. 4.3 pasmepbl 2-2xx
2-238 88,49 3,53
2-239 91,67 3,53 pa3mepbl 2-3xx: nonepeyHoe ceverue d, = 5,33 mm
2-240 94,84 3,53
2-241 98,02 3,53 Ne Parker BHYTpeHHU anameTp [MonepeyHoe ceyeHne
2-242 101,19 3,53 d d,
2-243 104,37 3,53 2-309 10,46 5,33
2-244 107,54 3,53 2-310 12,07 5,33
2-245 110,72 3,53 2-311 13,64 5,33
2-246 113,89 3,53 2-312 15,24 5,33
2-247 117,07 3,53 2-313 16,81 5,33
2-248 120,24 3,53 2-314 18,42 5,33
2-249 123,42 3,53 2-315 19,99 5,33
2-250 126,59 3,53 2-316 21,59 5,33
2-251 129,77 3,53 2-317 23,16 5,33
2-252 132,94 3,53 2-318 24,77 5,33
2-253 136,12 3,53 2-319 26,34 5,33
2-254 139,29 3,53 2-320 27,94 5,33
2-255 142,47 3,53 2-321 29,51 5,33
2-256 145,64 3,53 2-322 31,12 5,33
2-257 148,82 3,53 2-323 32,69 5,33
2-258 151,99 3,53 2-324 34,29 5,33
2-259 158,34 3,53 2-325 37,47 5,33
2-260 164,69 3,53 2-326 40,64 5,33
2-261 171,04 3,53 2-327 43,82 5,33
2-262 177,39 3,53 2-328 46,99 5,33
2-263 183,74 3,53 2-329 50,17 5,33
2-264 190,09 3,53 2-330 53,34 5,33
2-265 196,44 3,53 2-331 56,52 5,33
2-266 202,79 3,53 2-332 59,69 5,33
2-267 209,14 3,53 2-333 62,87 5,33
2-268 215,49 3,53 2-334 66,04 5,33
2-269 221,84 3,53 2-335 69,22 5,33
2-270 228,19 3,53 2-336 72,39 5,33
2-271 234,54 3,53 2-337 75,57 5,33
2-272 240,89 3,53 2-338 78,74 5,33
2-273 247,24 3,53 2-339 81,92 5,33
2-274 253,59 3,53 2-340 85,09 5,33
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Ne Parker BHYTPeHHUI guameTp [lonepeyHoe ceyeHne Ne Parker BHYTPEHHU guameTp [lonepevyHoe ceyveHne
d d, d d,
2-341 88,27 5,33 2-389 506,81 5,33
2-342 91,44 5,33 2-390 532,21 5,33
2-343 94,62 5,33 2-391 557,61 5,33
2-344 97,79 5,33 2-392 582,68 5,33
2-345 100,97 5,33 2-393 608,08 5,33
2-346 104,14 5,33 2-394 633,48 5,33
2-347 107,32 5,33 2-395 658,88 5,33
2-348 110,49 5,33 Ta6. 4.4 pasmepbl 2-3xx
2-349 113,67 5,33
2-350 116,84 5,33
2-351 120,02 5,33 pa3mepbl 2-4xx: nonepeyHoe ceveHue d, = 6,99 mm
2-352 123,19 5,33
2-353 126,37 5,33 Ne Parker BHYTPEHHUI guameTp [lonepevHoe ceyveHne
2-354 129,54 5,33 d d,
2-355 132,72 5,33 2-425 113,67 6,99
2-356 135,89 5,33 2-426 116,84 6,99
2-357 139,07 5,33 2-427 120,02 6,99
2-358 142,24 5,33 2-428 123,19 6,99
2-359 145,42 5,33 2-429 126,37 6,99
2-360 148,59 5,33 2-430 129,54 6,99
2-361 151,77 5,33 2-431 132,72 6,99
2-362 158,12 5,33 2-432 135,89 6,99
2-363 164,47 5,33 2-433 139,07 6,99
2-364 170,82 5,33 2-434 142,24 6,99
2-365 177,17 5,33 2-435 145,42 6,99
2-366 183,52 5,33 2-436 148,59 6,99
2-367 189,87 5,33 2-437 151,77 6,99
2-368 196,22 5,33 2-438 158,12 6,99
2-369 202,57 5,33 2-439 164,47 6,99
2-370 208,92 5,33 2-440 170,82 6,99
2-371 215,27 5,33 2-441 177,17 6,99
2-372 221,62 5,33 2-442 183,52 6,99
2-373 227,97 5,33 2-443 189,87 6,99
2-374 234,32 5,33 2-444 196,22 6,99
2-375 240,67 5,33 2-445 202,57 6,99
2-376 247,02 5,33 2-446 215,27 6,99
2-377 253,37 5,33 2-447 227,97 6,99
2-378 266,07 5,33 2-448 240,67 6,99
2-379 278,77 5,33 2-449 253,37 6,99
2-380 291,47 5,33 2-450 266,07 6,99
2-381 304,17 5,33 2-451 278,77 6,99
2-382 329,57 5,33 2-452 291,47 6,99
2-383 354,97 5,33 2-453 304,17 6,99
2-384 380,37 5,33 2-454 316,87 6,99
2-385 405,26 5,33 2-455 329,57 6,99
2-386 430,66 5,33 2-456 342,27 6,99
2-387 456,06 5,33 2-457 354,97 6,99
2-388 481,41 5,33 2-458 367,67 6,99
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Ne Parker BHYTPeHHUI guameTp [llonepeyHoe ceyeHne
d d,
2-459 380,37 6,99
2-460 393,07 6,99
2-461 405,26 6,99
2-462 417,96 6,99
2-463 430,66 6,99
2-464 443,36 6,99
2-465 456,06 6,99
2-466 468,76 6,99
2-467 481,46 6,99
2-468 494,16 6,99
2-469 506,86 6,99
2-470 532,26 6,99
2-471 557,66 6,99
2-472 582,68 6,99
2-473 608,08 6,99
2-474 633,48 6,99
2-475 658,88 6,99

Tab. 4.5 pasmepbi 2-4xx

Pasmep ynnoTHUTENbHOrO KonbLa BAUSET HA [ABa Hanbonee BaXK-
HbIX PacyeTHbIX NapameTpa KOMbLEBOro YNiOTHEHWS: YOJIMHEHNe
nnu cxxatue n gecpopmauus, T. e. gecpopmayunsa guamerpa nonepey-
HOrO CeYeHUsi B YCTaHOBMEHHOM COCTOSHUN. B gaHHOM [JOKymeH-
Te NpefcTaBneHbl COOTBETCTBYIOLLME PEKOMEHAALMN NO YCTaHOB-
Ke (cM. pasgen «PekomeHAaummn no NpoeKTMPOBaHMIO»), KOTOPbIE,
6€e3yCnoBHO, 3aBNCAT OT TUMa NPYMEHEHNS YNIIOTHATENIbHOIO KOSb-
La Kpyrnoro ceyeHusi. Bo MHornx cny4asix BO3MOXHbl HeEGOSbLUNE
OTKJIOHEHUNS OT BEPXHEro 1 HUXKHEro yCTaHOBOYHbIX MPEefenoBs, KO-
TOpble HE OKa3blBalOT BAMSHUS HA (PYHKLMOHMPOBAHME WU CPOK
cny>x6bl yrnnoTHeHus. MNMpn BO3HNKHOBEHUN COMHEHUI 06paTUTECH
3a KOHCynbTauyen K HawmM UH>XXeHepaMm no MPUMEHEHUIO.

JAonyckn

To4Hble ynnoTHUTENbHbIE KOMbLAa Kpyrnoro ceveHus Parker naro-
TaBNMBAOTCA C OYEHb CTPOrUMK OOMyCcKamu. OTW JOMYCKW CTaH-
naptuamposanbl B DIN ISO 3601-1 n npencrtasneHbl B Tabnmuax
Hxe. [Jonyckn SBNA0TCSA crneumduyecKumMmn ons yrninoTHATENbHbIX
Konew, n3 6yTagueHHNTPUNIBHOro Kaydyka ¢ TBepaocTbio 70 eguHuy,
no MeXAyHapofHOW LuKane TBepAoCTW pe3nHbl. [ns gpyrux Kom-
nayHgoB B CBS3W C MHAVBUAYaNbHbIMU KO3 hULMEHTaMN yCaaKu
mMarepuana MoryT UCMonb30BaTbCs Pa3nnyHble 3HAYEHUS LNPWHbI
NPUEMKIN 1 NOMOXKEHWA fonycka. Ecnv aTn nameHeHust BINAIOT Ha
yHKLMOHANbHbIE XapaKTEPUCTUKN U3LENNS, HEOBXOAMMO N3roTO-
BWTb COOTBETCTBYIOLLYIO (DOPMY OIS OTAMNBKU C LieNblo COXPaHEHUS
yKa3aHHbIX [OMyCKOB.

Mpumep odopmneHns 3akasa

BHyTpeHHU gnameTp: 14,00 mm

[MonepeyHoe ceyeHne: 1,78 mm

Ne Parker: 2-015

KomnayHg: NO0674-70 (NBR, 70 egnHuy, no wkane LLopa)

YnnotHutensHoe Konbuo, 14 x 1,78, 2-015, N0674-70

—Parker (LT ;

MonepeyHoe ceyenne d, Honyck
[mm] [mw]

0,80 <d,< 2,25 " + 0,08
225 <d,< 315 " + 0,09
3,15 <d,=< 4,50 + 0,10
4,50 <d,=< 6,30 + 0,13
6,30 <d,< 8,40 + 0,15

" [ercTBUTENBHO TOMLKO ANs Knacca B.
Tab. 4.6 [Jonycku nornepe4yHoro ceYeHus 4nsl yraoTHUTEbHbIX KOJIeL KpYriio-
ro ceveHusi

PacuyeT gonycka BHyTpeHHero auameTtpa
Ad, = + [(d,*® x 0,009) + 0,11]

[aHHoe ypaBHeHUe MOXET 6bITb UCMOSIb30BaHO AN pacyeTa Jomny-
CKa BHYTpeHHero guametpa (knacc B) ans ynnoTHUTENbHbIX Konew,
KPYIoro ceyeHust.

Mpumep: ponyck Ad, ans BHyTPEHHEro guameTpa yrnjaoTHUTEIbHOrO
KosibLia Kpyrioro ceverus, d, = 400 mm.

Ad, =+ [(4000% x 0,009) + 0,11]
Ad, =+ [(296,45 x 0,009) + 0,11]
Ad =+2,78 MM

PyKoBOACTBO NO KOMbLiaM KPYrnoro cevyeHus
Parker Hannifin
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4.2 YNnoTHUTeNbHbIEe KOJibLa Kpyrnoro
ceyeHus ans pe3bboBbiX COeANHEHUN

Pe3bb0oBbie coefMHEHNSA NCNONb3YIOTCA AN ObICTPOro U HAAEXKHO-
ro CoeguHeHVs rMOKMX NMPOBOAHUKOB/LLNAHIOB/TPY6 N CaHTEXHW-
kn/TpybonposonoB. B otnnuyne ot cdnaHues, pe3bboBble coeanHe-
HUSA He TPebYIOT NPYMEHEHUSA CBAPOYHbIX PaboT, YTo obneryaer mx
NPOV3BOACTBO MPU ManbiX HOMUHASTBbHBIX AnameTpax. CoegnHeHns
NPUMEHSAIOTCSA B Auanas3oHe ¢ HOMUHanbHbIM anametpom o DN 30
(1% prorima) n gaBneHnem A0 HECKOSbKNX COTEH atMocdep.

CoepnHUTENbHbIE 3NEMEHTLI NOAPA3AENSIOTCS Ha METanInyYecKne
3M1EMEHTbI U1 3NIEMEHTbI C MAMKUM YNIOTHeHUeM. Pe3b60oBble coenu-
HEHUS C MSAITKUM YMIOTHEHUEM VCMOSb3YHOTCS NPaKTUHECKMN BO BCEX
oTpacnax npoMbiueHHocTn. Cchepa NPUMEHEHUs Takux CoeauHe-
HUIA MOMUMO CTPOUTESNIbHON TEXHWKW, METaNTOPEXYLUUX CTAHKOB,
rMOPaBMYecKMX NPeCCOB U MalUWH ANa UTbs MiacTMacchl METo-
[IOM BrpbICKa BKJIIOYAET TaKkXKe, Hanpumep, KopabnecTpoeHne, Xe-
JIe3Hble JOPOrU U MOPCKNE COOPYXKEHNS.

YNnoTHeHNs Ons pe3bOO0BbIX COEANHEHNA C MAMKUM YMNIOTHEHUEM
N3roTaenmBaloTCsa npemmyLlectseHHO n3 komnayHgos NBR, EPDM
n FKM. [ns pe3bboBbIX coeqmHeHnn noapasgeneHne Engineered
Materials Group (EMG) kopnopauun Parker npegnaraer ynnoTHu-
TenbHble Kosbla npogunsa ED, konbLua Kpyrioro cedeHms n gopmo-
BaHHble N34eNus B LUNPOKOM CMEKTpe komnayHaoB. B covetaHum ¢
BbICOKOKa4€CTBEHHbIMU COEAVHUTENBHBIMU 3fIEMEHTaMN OHM 06ec-
neymBaloT ONTMMASbHYIO MPOV3BOAUTENBHOCTb AaXKE B CIOXHbIX
YCNOBUAX NPUMEHEHMS.

MoMUMO MpPOYEro MsArkue YMnoTHeHUs o6nafaloT crepylowyMn
NpenMyLLEeCTBaMm:

* Masible YTeUKU faxe B CPEQe C HU3KOI BA3KOCTLIO;

® KOMMeHcauus onst NPON3BOACTBEHHbIX JOMYCKOB;

® MpPOCTOTa UCMNOJIb30BaHMS;

® MPUroAHOCTL K NMOBTOPHOI YCTaHOBKE.

4.2.1 Pe3b6oBble coeguHeHus ISO 6149-1 pgna
MeTpnYecKomn Tpy6onpoBOgHON apMaTypbl U
coeguHeHus ISO 11926-1 ana pe3bbbl UNF ¢
KOHN4YeCKOMN pa33eHKOBKOMN

B X

Szczegot X

|
i
4|

' TloBEPXHOCTL YNNOTHEHUS BbINMOMHAETCS TakM 06pa30M, YTOObI He AOMYCTUTh
06pas3oBaHIst 0CEBbIX UMW CMIPaUTbHbIX CNEA0B OBPE3KU.
Rmax_ = 6,3 MKM, Ra = 1,6 MKM

Pa3mMepbl 4Nt KOHUYECKOW Pa33eHKOBKYM NpYBeAeHb U3 CTaHdapTa.
Puc. 4.1 Pe3b60oBoe coequHeHne ¢ KOHNYECKOW Pa33eHKOBKOM

—Parker [T :

B mecTtax ¢ nynbCupyloLM OaBneHUEM YMNNOTHUTENbHbIE KOJb-
ua ans pe3bbbl M22 x 1,5 n 6onee gonKHbl 6bITb N3rOTOBNEHBI N3
CTOWKOIO K BblgasnmeaHuto nonnypetaHa P5008. B Taknx ycnoBusix
yNNoTHUTENbHbIE KosbLa n3 NBR HenpurogH.i.

MeTtpuyeckas Pa3mep konbua kpyrnoro Parker 3akas-
pes3b6a, B ceYyeHus HOW HOMeEpP
d; d,
[MM] [Mm]
M8 x 1,0 6,1 =02 1,6 =008 6-1751
M10 x 1,0 8,1 =02 18 e 6-192
M12 x 15 9,3 02 2,2 008 6-1730
M14 x 15 11,3 =02 2,2, 008 6-1536
M16 x 15 13,3 =02 2,2 =008 6-1936
M18 x 1,5 15,3 =02 2,2 =008 6-940
M20 x 1,5 17,3 =022 2,2 =008 6-1961
M22 x 15 19,3 =022 2,2 =008 6-1975
M27 x 2,0 23,6 =024 2,9 =009 6-942
M30 x 2,0 26,6 +0.26 2’9 +0.09 ﬂpyrme pasme-
pbl N0 3anpocy.
M33 x 2,0 29,6 =029 2,9 =009 Opyrve pasve-
pbl NO 3anpocy.
M42 x 2,0 38,6 087 2,9 009 [pyrue pasme-
pbl NO 3anpocy.
M 48 x 2,0 46,6 +0.43 2,9 +0.09 .D'pyrme pasme-
pbl N0 3anpocy.
M60 x 2,0 56,6 =051 2,9 =009 HOpyrve pasve-
pbl NO 3anpocy.
Ta6. 4.7 Pa3smepsl yrnnoTHuTensHoro konbya Ans ISO 6149

KomnayHa: NBR (6yTagneHakpunoHUTPUIbHbINA Kay4yK), CTOMKNN K
BblgasnneaHnio, N0552-90.

MpuMep odopmneHns 3akasa: YnnoTHuTenoHoe KosbLo 1ISO 6149
ONs METPUYECKOro TOHKOrO pPe3b6GOBOro COEQUHUTENS C KOHUYe-
ckon passeHkoBkor M10 x 1: ynnoTHuTenbHoe konblo 6-1975,
N0552-90.

4.2.2 Pesb6oBon wrylep DIN 3865 ¢ noBepxHOCTbIO
ynnotHeHus 24° pnsa DIN 3861, Tun orBepctusas W

\ ;
f y Y

Puc. 4.2 Pe3b60B0 LUTYLEP C KOHUHECKOU YIMTIOTHUTEIbHOM MOBEPXHOCTbLIO
24°: popma A 15 nprBapHOro COeaNHeHNs

—

i
Puc. 4.3 Pe3b60B0/ LUTYLEP C KOHUHECKOU YIMIOTHUTEIbHOM MOBEPXHOCTLIO

24°: popma B gnsi LwnaHrosoro coequHeHusi

PyKoBOACTBO MO KOMbLiaM KPYrnoro ceveHus
Parker Hannifin
Prédifa Technology Division
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4.2.3 Pe3b6oBble coeguHeHust no SAE J 514 APR 80,
BUHTOBbIE pe3b6bl No SAE J 475 (ISO R 725)

T X

< L
- y

— [ 7= i
S |
&_“‘( <57 ! YNnoTHUTENbHOEe KONbLO X [ ]
dopma B
Puc. 4.4 C6opka
Tun Hapy>xHbiii Pasmep konbua Parker 3akas- 4%
avameTp KPYINIOro ce4eHus HOW HOMEp
TPyO6bl Puc. 4.5
d d dx = =
BputaHcknn  HapyxHbii  Pa3mep ynnoTtHu- Parker
1.1 11 121 cTaHpapT anametp TEeNbHOro Kosblia  3akasHou

nerkumn 8 6,00 1,50 6-038 pe3b6wl, TpyObl KPYIoro ceyeHus HOMep
nerkuii 10 7,50 1,50 6-091 pasmep T d; d.
nerkuii 12 9,00 1,50 6-010 [Atoiim] [Atoiim] [Mwm] [Mm]
nerkuii 15 12,00 2,00 6-065 °le - 24 s 6,07 1,63 3-902
nerkuii 18 15,00 2,00 6-005 g -24 Y16 7,65 1,63 3-903
nerkui 22 20,00 2,00 9-205 he -20 Va 8,92 1,83 3-904
nerkui 28 26,00 2,00 9-262 /5 -20 Y6 10,52 1,83 3-905
nerkwuii 35 32,00 2,50 9-300 %16 - 18 % 11,89 1,98 3-906
Nerkni 42 38,00 2,50 9-341 3/4 - 16 Yo 16,36 2,21 3-908
TSDKENbIN 8 6,00 1,50 6-038 Is -14 5/g 19,18 2,46 3-910
TSOKeNbIiA 10 7,50 1,50 6-091 1146 -12 %4 23,47 2,95 3-912
TSOKENbIN 12 9,00 1,50 6-010 1316 -12 /g 26,59 2,95 3-914
TRKENbiA 14 10,00 2,00 6-003 1546 -12 1 29,74 2,95 3-916
TRKEblif 16 12,00 2,00 6-065 1546 -12 14 37,47 3,00 3-920
TSKEbIiA 20 16,30 2,40 9-168 17/ -12 1172 43,69 3,00 3-924
TSKENbIN 25 20,30 2,40 6-275 21 -12 2 59,36 3,00 3-932
TXKENbIN 30 25,30 2,40 9-259 Tab. 4.9 Pa3mepbl yriaoTHATENIbHOMO KOJbLa KPYr/loro Ce4YeHUsi B COOTBETCT-
TAKENbIi 38 33,30 2,40 6-472 B © SAE J 514, SAE J 475

Tab. 4.8 Pa3mepsbl yraoTHUTEIbHOro Kosbya cornacHo DIN 3865

KomnayHa: NBR (6yTtagneHakpunoHUTpUbHbIN Kay4vyk), CTONKWIA K
BblgasnueaHno, N0552-90.
Mpumep ocopmneHusa 3akKasa: ynnoTHUTENBHOE KOMbLO KPYriio-
ro ceyeHus DIN 38665 ona otsepctua tuna W cornacHo DIN 3861,
JIErKOro TUMa, HAPY>KHbIN anaMeTp Tpyobbl 22 MM: KOSIbLO KPYrIoro
ceyeHunst, 9-205, N0552-90.

m PyKoBOACTBO MO KONbLAM KPYr/IOro ceYeHust
adi Parker Hannifin
Pradlfa 53 Prédifa Technology Division
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4.2.4 Pe3b6oBble coeauHeHust no MS 33649, npsimoe 4.2.5 YNnoTHUTEJIbHbIE KOJMbLA KPYIrfioro ce4veHust gns
pe3b6oBoe oTBepcTue no MIL-S-8879 MS 33656, 06>xuMHble (DUTUHIU

T __|__

L
>

A . 1200 — B T o
\ Puc. 4.7
BpuTaHckuin HapyxHbin  Pasmep ynnoTHu- Parker
cTaHpapT pesb-  Avamerp TEeNbHOro KofbLia  3aKas-
6bl, pasvep T TpyObl KpYrnoro ceyeHusi HoMn
d1 d2 HOMep
45° [atoiim] [atoiim] [MM] [Mm]
5 R 1 -
Puc. 4.6 /16 24 /s 6,07 1,63 3-902
3/g - 24 3/16 7,65 1,63 3-903
BuHToBas UNJF- Hapyx- Pasmep Parker /16 - 20 /4 8,92 1,83 3-904
pe3bba 3B  HbIK gn- YNAOTHUTENb- 3aKas-
Mil-S8879 ameTp HOro KofbLi@a  HoM V2 - 20 %16 10,52 1,83 3-905
pasmep T Tpy6hI KpYrnoro Homep %1 - 18 /g 11,89 1,98 3-906
cedenns 3, - 16 A 16,36 2,21 3-908
) ) d s - 14 /¢ 1918 246  3-910
031[.2:“]24 [g}:g] 2 t[smcl;’;] 1[:;; ] 3-902 ) e o F s SR
0,8750 - 24 0488 3 765 163 3-903 1% - 12 e 2659 2% 391
0,4375 - 20 0250 4 892 183 3-904 e = ! SRR R
0,5000 - 20 ) 0320 5 1052 163 3-905 1% - 12 s r.4r 800 3-920
0,5625 - 18 0375 6 1189 1.9 3_906 e = U SN N
’ i ’ ’ ’ i 21, - 12 2 59,36 3,00 3-932
0,6250 - 18 0,438 7 13,46 2,08 3-907
Ta6. 4.11 Pa3mepb! yrninoTHUTEIbHOIO KOJbLia KPYryloro CE4eHus CoryiacHo
0,7500 - 16 e 0,500 8 1636 221  3-908 1533656

0,8125 - 16 ° 0,562 9 17,93 2,46 3-909
0,8750 - 14 ° 0,625 10 19,18 2,46 3-910
1,0000 - 12 ° 0,688 11 21,92 2,95 3-911
1,0625 - 12 0,750 12 23,47 2,95 3-912
1,1875 - 12 0,875 14 26,59 2,95 3-914
1,3125 - 12 . 1,000 16 29,74 2,95 3-916
1,5000 - 12 ) 1,125 18 34,42 2,95 3-918

1,6250 - 12 1,250 20 37,47 3,00 3-920
1,8750 - 12 1,500 24 43,69 3,00 3-924
2,2500 - 12 1,750 28 53,09 3,00 3-928
Tab. 4.10 Paamepbl yrniaoTHUTEIbHOIO KOJbLa KPYrfloro CeYeHusi CoryiacHo
MS 33649

m PyKOBOACTBO MO KOMbLAM KPYr/Ioro ceYeHust
adi Parker Hannifin
Pradlfa 54 Prédifa Technology Division
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4.3 AHTN3KCTpPY3UOHHbIe Konbua Parbak®

4.3.1 BeBepgeHue

AHTN3KCTPY3MOHHbIE KOMbLa MPUMEHSAIOTCH B COYETAHUN C YMOT-
HUTENBbHBIMU KOMbL@MMN KPYITIOro CEeYEHNst 1 camm no cebe He sB-
NATCA ynnoTHeHusMW. [lonepeyHoe cedveHne Kombla Kpyrnoro
CeYeHNst Npu ycTaHOBKe AedopMUpyeTcs Mo AMameTpy C Lefbto
obecrneydyeHnss ynpyroctu ynnoTHeHus (puc. 4.8, cnesa BBeEpPXY).
Ecnu cpepa okasbiBaeT gaBneHue, KomnbLO KPYrioro ceveHus ge-
dopMupyeTCcs NO HanpaeneHWIO K 3a30py MeXAy AByMS geTans-
MU, ynydliasi, TakuMm o6pasom, YMoTHSIOWee BO3AENCTBUE (puc.
4.8, cnpasa BBepxy). Mpyn [OCTMKEHUN NpPEnEnbHbIX 3HAYEHWUI
(cnuwKoM BbICOKOE [aBneHune, CIULIKOM LUMPOKUIA 3a30p) YMsoT-
HUTENbHOE KOJMbLO CXKMMAaeTcst B 3a3ope (puc. 4.8, cnesa BHU3Y).
Ecnn gaBneHne npopomkaeT nosblwartbes (puc. 4.8, cnpasa BHU-
3y), YNJIOTHUTENBHOE KOJbLO 6yaeT AedopM1poBaHO Nog OENCTBY-
eM COaBnMBaHUS OO TakoW CTEMeHU, YTO MoTepsieT CNOCOBHOCTb K
BOCCTaHOBNEHNIO POPMbI NMPU CHKEHUN AABNEHNS.

\ \

BE ]

XX

Puc. 4.8

MoBTopSsiloLLeecs BO3OENCTBME BbICOKOIO OABMEHUS B KOHEYHOM
cyeTe BbI3OBET NMOMHOE paspyLUeHne YNNOTHUTENBHOMO KonbLa (CM.
paspen 10.2 «BbigasnueaHne»). 3TO nNpuBedeT K BbIxody YMnoT-
HeHust U3 cTpos. [na npepoTBpalLeHns Takoro NoBpeXAeHUst nc-
NONb3YKTCA aHTUIKCTPY3NOHHbIE KosbLa. OHM YMeHbLUaoT 3a30p
CO CTOPOHbI KOMbLi@ KPYrIoro CeYEHNs He HaxopsilLencs nog aas-
NeHneMm.

AHTN3KCTPY3MOHHbIE KorbLa Kpyrnoro ceveHusi Parbak® npoussopn-
cTtBa Parker nMetoT COOTBETCTBYOLLMIA NPONSIb, HE UMEIOT LLBOB 1
N3roTaBMBalOTCS B NPeQenax CTPornx fomnycKos.
YNnoTHUTENbHbIE KOJbLa, NCMOMb3yeMble B COYETAHUN C aHTUIKC-
TPY3MOHHbIMK KorbLamu Parbak®, cnoco6Hbl BbliaepXnBaTb ropa-
300 6ornbluee faBfeHve, YeM YMNOTHUTENbHbIE KOfbLa camu Mo
cebe (CM. puc.).

| o I

—_— -~
[HasneHne [HasneHne

Puc. 4.9 Pa6ota yrnnoTHUTENbHOro KOMbLa KPYIiioro cevyeHusi B KOMGuHaumm
C aHTUSKCTPY3NOHHBIMY KosbLiamu Parbak®

—Parker (LT .

MpenmyLecTBa aHTUIKCTPY3UOHHbLIX Koney, Parbak®
AHTUIKCTPY3MOHHbIe Konbua Parbak® wusrotaBnuBatotcs 13 ”3
JKECTKMX 3nacTOMepHbIX KomnayHpoB. [lpumeHeHue npodwunu-
pPOBaHMS B COYETAHNM CO CMJIOLLHON 1 GECLUOBHON KOHCTPYKLUMEN
o6ecneyrBaeT YMNOTHUTENBHOE KOMbLO GOSbLUOM CTOWKOCTbIO K
BblAaBNNBAHUIO B 3KCTPY3MOHHbI 3a30p. B pesynbraTe ynydwaer-
cs 3h(PEKTUBHOCTb U CPOK CNY>XObl YMIOTHEHNS, a TakXKe pacLumn-
psieTcs 06nacTb NOTEHLMANBHOIO NPUMEHEHWS.

e XapakTepHasi )XeCTKOCTb 1 Mogaep>XXMBatoLLmnin npodunb aHTu-
3KCTPY3MOHHbIX Konel, Parbak® 3actaBnsatoT ynnoTHUTeNbHOe
KONbLO NogaepXXmnBaTb NOYTH KPyrnyto hopMy Aaxke Npu BbICO-
KOM fAaBneHun (puc. 4.9). 970 yny4llaeT ynioTHSIOLWEeE BO3eN-
CTBUE U CPOK CNy>XXObl YNNOTHEHUS, OCOBEHHO MOf BbICOK/M
OaBneHneMm.

¢ [laBneHne 1 3a30p B3avMOCBSA3aHbl APYr C OPYrOM MO OTHOLLE-
HUIO K BblgaenueaHuio. CnegoBaTenbHO, aHTUAKCTPY3VNOHHbIE
konbua Parbak® moryT ncnonb3oBaTtbcs Kak OJ1s1 KOHTPOJIS
60nee BbICOKOIro faBneHns, Tak 1 C Lenbio obecrneyeHuns 6onee
CBOOOAHbIX AOMYCKOB, T. € 60nee LUMPOKUX 3a30P0B, Npu TOM
Xe AaBneHnn. 3To CHKaeT CTOMMOCTb NPOV3BOACTBA.

® AHTU3KCTPY3MOHHbIE KosbLa Parbak® anacTnyHbl, Tak kak oHn
NPON3BOAATCH U3 TAKUX >KE 3N1aCTOMEPOB, Kak 1 YMIOTHUTENb-
Hble KOnbLia Kpyrnoro cevyeHns. HecMoTpsi Ha CBOO CMIIOLLHYHO
KOHCTPYKLIMIO, aHTUAKCTPY3MNOHHbIE KOJbLa MOryT pacTarmBaTb-
csl 1, cnegoBaTenbHO, Nerko yCTaHaBNMBalTCS.

® AHTU3KCTPY3MOHHbIE KosbLa Parbak® umetoT cnnoLuHyto
KOHCTPYKLMIO. OTO 03HAYaeT, YTO AaxKe Npu O4eHb BbICOKOM
OaBNeHun YnioTHUTENbHbIE KOMbLa KPYrIOro Ce4EHUs He no-
BPEXAAITCHA OCTPbIMM KpasiMy B MeCTax pasfieNleHUst aHTUaKC-
TPY3MOHHbIX Konel. B pesynstaTe konbua Parbak® nmetot 6onee
OJIMHHBINA CPOK CNy>6bl MO CPaBHEHWIO C aHTUIKCTPY3NOHHBIMI
KonbLamMu gpyrux TUros.

¢ Konbua Parbak® akoHomunyecku 6ornee BbirogHbl Mo CpaBHEHNIO
C @aHTUIKCTPY3MNOHHBIMUN KOJbLIAMW APYTX TUMOB.

® AHTU3KCTPY3MOHHbIE KosbLa Parbak® narotaenveatotcsi npeu-
MYLLECTBEHHO 13 CTOWKMX K MCTUPaHUIO KOMMayHAoB. OTO BaXK-
HO Ans CMasKu u, cnefoBaTenbHO, AN CpoKa Cny>k6bl YnoT-
HEHUs1, MOCKONbKY AaXXe ManeHbK/e Nopbl Ha MOBEPXHOCTM 1
HEpPaBHOMEPHOCTU OTBETHbIX MOBEPXHOCTEN BbICTYNaOT B PONU
«CMa304HbIX KapMaHoB». AHTU3IKCTPY3MOHHbIE Konbla Parbak®
(hakTU4eCcKn NOAAEP>KMBAIOT NPOLIECC CMa3Ku. KomnayHg
Parbak® nornoLuaeT He6onblLOE KOMMYECTBO CPefbl, KOTOpoe
ocTaeTcs Mexay YNIOTHUTENbHbBIM Y aHTUIKCTPY3VMOHHBIM
KOMNbLOM 1 MOKPbIBAET AMHAMUNYECKME MOBEPXHOCTY CMa304HOM
MNJIEHKON.

e [1ns cpaBHEeHWs, Opyrue TuMbl aHTU3KCTPY3NOHHBIX KOmeL|
(Hanpumep, 13 MNMTPI) 3aNONHAT MUKPOCKOMUYECKNE NMOopbI
B MeTasie u CO30aloT MapKylo, CIIOBHO OTMONMPOBAaHHY!O,
NOBEPXHOCTb, KOTOPAs He AOMyCKaeT BNUTbIBAHNS CMa3Ku 1
YCKOPSIET M3HOC YNNIOTHUTENBHOMO KonbLa. [py ncnons3osaHunm
koney, Parbak® Takoln pycK OTCyTCTBYET.

UHdopmaumnsa o KOHCTpyKLUmn
1. X)KeCTKOCTb SIBNSIETCS OQHMM U3 KPUTEPUEB U3HOCA YNJIOT-
HUTENbHOIO KOoJbLia KPYr/1Ioro CeYeHns Npy AMHaAMUYECKOM
npumMeHeHnn. Hamny4wnm obpasom ans atux Lenen nogxonat

PyKoBOACTBO NO KOMbLiaM KPYrnoro cevyeHus
Parker Hannifin
Prédifa Technology Division
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KoMnayHAbl ¢ TBepgocThio oT 70 o 80 eguHuL, No wkKane
LLlopa A. Bonee TBepAable ynNnoTHUTENbHbIE KOSbLA obnaaaroT
MeHbLLEN CMOCOBHOCTBIO K KOMMEHCaLMN HEPaBHOMEPHO-
CTel NOBEPXHOCTWU, YTO BEAET K BOSHNKHOBEHNIO BEPOSATHO-
CTW NPOTEYKU, B HACTHOCTM, MPU HU3KOM AaBfieHUn nnn 6e3
naeneHns. Kpome Toro, TpeHue npu 3anycke 6onee TBepabix
YMNOTHUTENBHbIX KONew, Bbile 1, CNEAOBaTeNIbHO, TaKUe KOoJb-
La noaBepXeHbl 6051ee Cepbe3HOMY U3HOCY. YMNOTHUTENbHbIE
KoSfibLia C TBEPAOCTbIO MeHbLle 70-80 eguHuy, No wkane
LLIopa A BbI3bIBAIOT MEHbLLIE TPEHNSA MPY 3anycke, HO OHN
TaKxXe ABMSIOTCA MEHee CTONKUMN K UCTUPaHUIO.

2. bonee MArkue ynnoTHUTENbHbIE KOMbLA B Anana3oHe TBep-
noctn ot 70 po 80 eguHuy, no wkane LLlopa A obnagatot
JYHWUMN YNAOTHUTENbHBIMY CBOWCTBaMU, YEM OYEHb TBEPAbIE
YMAOTHUTENbHbIE KOMbLA, HO Nog 60MbLUNM AaBNEHNEM MOTYT
6bITb NOBPEXAeHbl BCNEOCTBYE BblaaBnmBaHus. [prmeHeHne
aHTMAKCTPY3UOHHBIX Korew, Kpyrnoro ceveHusi Parbak® nosso-
nsieT 6e30MacHO NCMnonb3oBaTh Aaxe 6onee MArkue ynnoTHU-
TenbHble KOMbLA NPY BbICOKOM AaBMEHNN.

3. Homepa gnsi 3akasa aHTUAKCTPY3UOHHOro Konbla Parbak®
COOTBETCTBYIOT HOMEPaM YMOTHUTENBHOMO KonbLa Parker
Cepum 2-xxx, C KOTOPbIM aHTU3KCTPY3NOHHOE KOMbLO CO-
6upaetca. na ctaHgaptHoro komnayHga NO300-90 konbua
Parbak®, cooTBeTCTBYIOLLErO YMNOTHATENBHOMY KonbLy 2-211,
HOMepoM 3akasa ssnsercsa 8-211, NO300-90.

4. lLvnpwHa nasa b, uan b, nprvsepeHa B Tabnuue 4.12.

5. O6paboTKa NOBEPXHOCTUN AJ1s1 GUHAMWNYECKUX MPUMEHEHNI
LOSMKHa BblbupaTbes 3 Tabnuubl 4.13. Kak npasuno, Cpok
CNY>K6bl YNIOTHUTESNBbHBIX Y aHTUAKCTPY3MOHHBIX KOseL, yBe-
IM4YMBAETCS B COOTBETCTBMU C KQ4eCTBOM 06paboTKM NoBepX-
HocTu. LLiepoxoBaTocTb 06paboTKu NOBEPXHOCTU HUKOrAa
He foMmxHa 6biTb MeHee R = 0,5 MKM, Tak Kak B MPOTUBHOM
crnyyae NoBepXHOCTb 6yAeT CNULLKOM rMafgKomn ons npunvna-
HUS K HEe cMa3o4HON NNeHKWU. HegocTtaTo4Hoe KONMYecTBo

LLlepoxoBaToCcTb 06Pa6bOTKN NOBEPX-
HOCTM, MPOLEHT 30Hbl KOHTaKTa t

MoBepxHOCTb [aaBneHue
R
a
A KOHTaKTHasi MOBEPXHOCTb He nynecupytowee 1,6
A KOHTaKTHasi MOBEPXHOCTb nynbcupytoLlee 0,8

B ocHoBaHue 1 CTOpOHbI Na3a  He nynbcupytowlee 3,2

B ocHoBaHve 1 CTOPOHbI Na3a  nynbcupyoLliee 1,6

Ta6. 4.13 0O6paboTka MOBEPXHOCTU A151 YINIOTHUTENbHBIX KONEL KDYITIOro ceveHust

JonycTumble agnana3oHbl faBleHUs

Ha puc. 4.10 oTpakeHbl XapaKTepUCTUKX BblgaBnvMBaHnsa Onsa
YMNOTHUTENbHbBIX KOMEeL, KPYroro Ce4YeHns, M3roToBMNeHHbIX 13 ana-
CTOMEPOB PasNNYHON CTEMEHN TBEPAOCTM, B 3aBUCMMOCTU OT AaB-
JIEHVS 1 MaKCUManbHOro AnamMeTpanbHoro 3asopa. [pn BeposTHo-
CTV BO3HUKHOBEHUSI TaK HAa3bIBAEMOIO «[bIXaHNs1», KOTOPOE MOXET
NPOSBASTLCH B LMNMHAPAX Mo O4eHb BbICOKMM AaBfIEHNEM, HEO6-
XOAUMO TaKkXXe MPUHMMaTh 3TO B pacyeT.

Mpumep: komnayHA ynnoTHuUTenbHoro konbua N0674-70 (TBep-
noctb 70 eagnHuy, no wkane Lopa A)

—Parker [T .

CraTnyecKkoe ynnoTHeHue

CMa304HO MNEHKN MOXET NPUBECTM K ObICTPOMY U3HOCY
YMNOTHUTENBHOMO KOMbLia.

6. o BO3MOXHOCTV [OMKHbI yCTaHABNUBATLCS ABa aHTUIKCTPY-
31OHHbIX KonbLa Parbak® B uensix CHXeHNst pycka Henpa-
BUJIbHOI NMocagku.

7. Ecnu paBneHvne nopgaeTcsi TONbKO C OOQHOW CTOPOHbI U UCMOSb-
3yeTcsi TONbKO OJHO aHTUIKCTPY3UOHHOE KOJbLO, YNIOTHMW-
TeNnbHOE KOJbLO CO CTOPOHbI HaNpaBneHust AaBfieHNs OHKHO
YyCTaHaBNUBAaTbCH Nnepen aHTUAKCTPY3NOHHbBIM KOJbLIOM.
Opyrumun cnosamu, NopsAoK JOMKEH ObiTb CreayoLwmm:
JaBneHne — ynnoTHUTENbHOE KOMbLO — aHTUIKCTPY3MOHHOE
konbLo Parbak® (c npodunmpoBaHHO NOBEPXHOCTLIO MO
HanpaefEHMIO K YMNOTHUTENBHOMY KOMbLLy).

8. Pagnyc yrna R ocHoBaHust na3a [omKeH 6bITb Kak MOXHO
MEHbLUVM, MPYHUMAs BO BHYMaHNE YCNOBUS PACTSXKEHNS 1
pPaboTOCNOCOBHOCTL AeTanen.

9. YNnoTHUTEeNbHOE KOMbLIO KPYrOoro ceveHnsi LOMKHO BbIOn-
paTbCs AN COOTBETCTBUSA YCNOBUAM MPUMEHEHUS C YHETOM
BCeX (haKTopOoB (Harnpumep, AaBneHns, TeMmnepartypbl, KOH-
TaKTHOW cpefbl, CKOPOCTU, pa3Mepa n T. 4.).

AHTNIKCTPY3U- W  wupmHa KaHaBKU  LUMPUHA KaHaBKU
OHHble KonbLa b, b,
OpHO aHTMaKCTpy3u- [1Ba aHTUIKCTPY-
OHHOE KOJbLIO 3MOHHBIX KoJbLa
[Mm] [Mm] [Mm]
8-006 - 8-050 1,35 35 - 37 46 - 438
8-102 -8-178 2,18 47 - 49 58 - 6,0
8-201-8-284 3,00 58 - 6,0 68 - 7,0
8-309-8-395 4,65 8,7 - 89 10,2 - 10,4
8-425-8-475 5,99 12,0 12,2 14,4 - 14,6

Tab. 4.12 VIameHeHus LUMPuHBI nasa, Heo6XoauMbIe NPy NCMOb30BaHNN
aHTUIKCTPY3NOHHBIX Konew Parbak®

[OvHamunyeckoe ynnoTHeHue

LLlepoxoBaToCcTb 06pabOTKN NOBEPX-
HOCTU, NMPOLEHT 30Hbl KOHTaKTa t

Rmax. Ra Rmax.
6,3 0,4 1,6
3,2 0,4 1,6

12,5 1,6 6,3
6,3 1,6 6,3

Pa6ouee paBnenne: 100 6ap.

[nameTpanbHbiin 3a30p: Makc. 0,36 MM B COOTBETCTBUM C AOMyCKa-
MU, YKa3aHHbIMW Ha YepTexe, 1 0,40 MM Npu «ObIXaHUn».

Paboyee paBneHve Ha nepeceveHnn BEPTUKASIbHOW NHUMM aua-
mMeTpanbHoro 3asopa 0,4 MM c KpuBon TBepgocTy 70 eguHuL, no
wkane LLlopa coctasut okono 38 6ap. CnepoBartenbHo, 6€3 aHTK-
9KCTPY3MOHHOIO KOmbLa YMiOTHUTENbHOE KonbLo OyfdeT 3anpec-
COBaHoO B 3a3o0p npwu NtoboM AasneHun Bbiwe 38 6ap, 4TO npuse-
OET K paspyLUEHUIO YMIIOTHATENBHOrO Konbua. MNpu ncnonb3oBaHum
koney, Parbak® (c HomuHanbHon TBepaocTbio 90 eanHML, MO LKane
Lllopa A) B gononHeHne K ynnoTHUTENbHOMY KOfbly, AvarpaMmma
rnoKasblBaeT AonycTMMoe aasneHne okono 140 6ap.

PyKoBOACTBO MO KOMbLiaM KPYrnoro ceveHus
Parker Hannifin
Prédifa Technology Division



4 KonbLa Kpyrinoro cCe4eHusi U aHTU3KCTPY3UOHHbIe Konbua Parbak®

B pononHeHne K 3Ha4eHWAM, NPYBEQEHHbIM Ha CXeMe Ans [OonyCcTun-
MOro AaBfieHns U HaubonbLLEero BO3MOXHOIo avamerpa, Tpebosa-
HUS1 K MPOEKTUPOBAaHNIO TaKXXe PEKOMEHAYIOT NPUMEHATb KO3 du-
LMEHT 6e30MacHOCTY C Uenbio yHeTa BANSHMSA NoObIX HEraTUBHBbIX
(hakToOpOB Ha cXXaTue.

KomnayHpgpbi

Konbua Parker Parbaks® pocTynHbl Kak CTaHgapTHble M3pennst B
komnayHge NO300-90, anactomepe Ha OocHOBe OGyTagmeHakpuio-
HuTpUnbHoro kaydyka (NBR) ¢ TBeppgocTbio 90 equHuL No Lwkane
LLlopa A. dusnyeckmne CBONCTBA STOr0 KOMMNayHaa AenatoT ero npu-
rogHbIM NS LUMPOKOro psifa NPpUMeEHEHNI:

® LIMPOKUIA TEMMepaTyPHbIA JuanasoH,

® COOTBETCTBYIOLLAs TBEPAOCTb,

® [O/IrOBEYHOCTb,

® COBMECTUMOCTb C LLUIMPOKMM AManasoHOM >XXNOKOCTEN.

NO300-90 o6napaeT CTONKOCTbIO MPaKTUYECKM KO BCEM rugpas-
JINYECKMM XKNOKOCTSAM, 32 UCKITIOYEHNEM OrHECTOWKMX, TaKMX Kak
Skydrol, Pydraul, Houghto-Safe®, HydroDrive®n 1. o. QnanasoH pa-
604eli Temnepatypbl oT =55 °C go +105 °C.

Apyrvue komnayHpbl

[Onsi ocobbix yCnoBuii, KOTOPbIM HE COOTBETCTBYET CTaHOAPTHbIN
KOMMayHA, OCTYMHbI cneunanbHble KoMnayHabl, Hanpuvep E3804-
90 (aTunennponuneH) unm V0709-90 (bTopyrnepon).

CraHpgapTHble pa3Mepbl ornopHbIx kKonel Parbak® (cepumn 8-xxx) ¢
ponyckamn pnst A, M, R, T n W (puc. 4.11) npmBegeHsl B Tabnuue
4.14.

600

400

300
BblgasnusaHne

200

100
80

60

HeT

40
BbigaenuBaHus

Pa6oyee paBneHue [6ap]

30

20

TeBeppocTb
[no wkane LLlopa A] 70 80 ' 90

10

o1 02 03 04 05 06 07 08 09 10

CyMMmapHbIii grameTpanbHbIi 3a30p [MM]

Puc. 4.10 [uarpamma gnsi BbI60pa CTaTUHECKUX KOMbLEBbIX YTIOTHEHNI

—Parker (LT .

MpumevaHus:
1. Quarpamma ocHoBaHa Ha 100 000 uyuknax gaBfieHns ¢ YacTo-
TOI 60 LMKIIOB B MUHYTY.
2. [lonycTMbIA 3a30p A1s1 CUIMKOHA U (PTOPCUNNKOHA COCTaB-
JISIET MONIOBVHY OT PEKOMEHAOBAHHOIO 3a30pa.
3. Onarpamma gencreutenbHa gns temnepatypbl go 70 °C.
4. PaclumpeHns uunnHapa nog AaBfeHneM He YYUTbIBANCH.

—A

Puc. 4.11 AHTUSKCTPY3NOHHOE KosbLo Parbak®

Pa3mepbl aHTU3KCTPY3UOHHOro Konbua Parbak® cepum 8-xxx

Ne Parker M W=0,08
[mm] [Mm]
8-004 2,44 1,35
8-005 3,23 1,35
8-006 3,56 1,35
8-007 4,34 1,35
8-008 5,13 1,35
8-009 5,94 1,35
8-010 6,73 1,35
8-011 8,31 1,35
8-012 9,91 1,35
8-013 11,56 1,35
8-014 13,16 1,35
8-015 14,73 1,35
8-016 16,33 1,35
8-017 17,91 1,35

PyKoBOACTBO NO KOMbLiaM KPYrnoro cevyeHus
Parker Hannifin
Prédifa Technology Division



4 KonbLa Kpyrnoro ce4eHusi U aHTU3KCTPY3MOHHble Konbua Parbak®

Ne Parker M W=0.08 Ne Parker M =008
[Mm] [Mm] [mm] [Mm]
8-018 19,51 1,35 8-117 21,11 2,18
8-019 21,08 1,35 8-118 22,68 2,18
8-020 22,68 1,35 8-119 24,28 2,18
8-021 24,26 1,35 8-120 25,86 2,18
8-022 25,86 1,35 8-121 27,46 2,18
8-023 27,43 1,35 8-122 29,03 2,18
8-024 29,03 1,35 8-123 30,63 2,18
8-025 30,61 1,35 8-124 32,21 2,18
8-026 32,21 1,35 8-125 33,81 2,18
8-027 33,78 1,35 8-126 35,38 2,18
8-028 35,38 1,35 8-127 36,98 2,18
8-029 38,56 1,35 8-128 38,56 2,18
8-030 41,73 1,35 8-129 40,16 2,18
8-031 44,91 1,35 8-130 41,73 2,18
8-032 48,08 1,35 8-131 43,33 2,18
8-033 51,26 1,35 8-132 44,91 2,18
8-034 54,43 1,35 8-133 46,51 2,18
8-035 57,61 1,35 8-134 48,08 2,18
8-036 60,78 1,35 8-135 49,68 2,18
8-037 63,96 1,35 8-136 51,26 2,18
8-038 67,13 1,35 8-137 52,86 2,18
8-039 70,31 1,35 8-138 54,43 2,18
8-040 73,48 1,35 8-139 56,03 2,18
8-041 76,66 1,35 8-140 57,61 2,18
8-042 83,01 1,35 8-141 59,21 2,18
8-043 89,36 1,35 8-142 60,78 2,18
8-044 95,71 1,35 8-143 62,38 2,18
8-045 102,06 1,35 8-144 63,96 2,18
8-046 108,41 1,35 8-145 65,56 2,18
8-047 114,76 1,35 8-146 67,13 2,18
8-048 121,11 1,35 8-147 68,73 2,18
8-049 127,46 1,35 8-148 70,31 2,18
8-050 133,81 1,35 8-149 71,91 2,18
8-102 1,96 2,18 8-150 73,48 2,18
8-103 2,77 2,18 8-151 76,66 2,18
8-104 3,56 2,18 8-152 83,01 2,18
8-105 4,34 2,18 8-153 89,36 2,18
8-106 5,13 2,18 8-154 95,71 2,18
8-107 5,94 2,18 8-155 102,06 2,18
8-108 6,73 2,18 8-156 108,41 2,18
8-109 8,31 2,18 8-157 114,76 2,18
8-110 9,91 2,18 8-158 121,11 2,18
8-111 11,48 2,18 8-159 127,46 2,18
8-112 13,08 2,18 8-160 133,81 2,18
8-113 14,66 2,18 8-161 140,16 2,18
8-114 16,26 2,18 8-162 146,51 2,18
8-115 17,83 2,18 8-163 152,86 2,18
8-116 19,43 2,18 8-164 159,21 2,18

m PyKOBOACTBO MO KOMbLAM KPYr/Ioro ceYeHust
adi Parker Hannifin
Pradlfa 58 Pradifa Technology Division



4 KonbLa Kpyrinoro cCe4eHusi U aHTU3KCTPY3UOHHbIe Konbua Parbak®

Ne Parker M =008 Ne Parker M W=o1
[Mm] [Mm] [Mm] [Mm]
8-165 165,56 2,18 8-201 513 3
8-166 171,91 2,18 8-202 6,73 3
8-167 178,26 2,18 8-203 8,3 3
8-168 184,61 2,18 8-204 9,9 3
8-169 190,96 2,18 8-205 11,56 3
8-170 197,31 2,18 8-206 13,16 3
8-171 203,66 2,18 8-207 14,73 3
8-172 210,01 2,18 8-208 16,33 3
8-173 216,36 2,18 8-209 17,9 3
8-174 222,71 2,18 8-210 19,46 3
8-175 229,06 2,18 8-211 21,03 3
8-176 235,41 2,18 8-212 22,63 3
8-177 241,76 2,18 8-213 24,21 3
8-178 248,11 2,18 8-214 25,81 3
8-215 27,38 3
8-216 28,98 3
8-217 30,56 3
8-218 32,16 3
8-219 33,88 3
8-220 35,48 3
8-221 37,06 3
8-222 38,66 3
8-223 41,83 3
8-224 45,01 3
8-225 48,18 3
8-226 51,36 3
8-227 54,53 3
8-228 57,71 3
8-229 60,88 3
8-230 64,06 3
8-231 66,83 3
8-232 70 3
8-233 73,18 3
8-234 76,35 3
8-235 79,53 3
8-236 82,7 3
8-237 85,88 3
8-238 89,05 3
8-239 92,23 3
8-240 95,4 3
8-241 98,58 3
8-242 101,75 3
8-243 104,93 3
8-244 108,1 3
8-245 111,28 3
8-246 114,45 3
8-247 117,63 3
8-248 121,11 3

m PyKoBOACTBO MO KONbLAM KPYr/IOro ceYeHust
adi Parker Hannifin
Pradlfa 59 Prédifa Technology Division



4 KonbLa Kpyrnoro ce4eHusi U aHTU3KCTPY3MOHHble Konbua Parbak®

Ne Parker M W:=o1 Ne Parker M W:=013
[Mm] [Mm] [mm] [Mm]
8-249 124,28 3 8-309 11,43 4,65
8-250 127,46 3 8-310 13,03 4,65
8-251 130,63 3 8-311 14,6 4,65
8-252 133,81 3 8-312 16,2 4,65
8-253 136,98 3 8-313 17,78 4,65
8-254 140,16 3 8-314 19,38 4,65
8-255 143,33 3 8-315 20,96 4,65
8-256 146,51 3 8-316 22,56 4,65
8-257 149,68 3 8-317 24,13 4,65
8-258 152,86 3 8-318 25,73 4,65
8-259 159,21 3 8-319 27,31 4,65
8-260 165,56 3 8-320 28,91 4,65
8-261 171,91 3 8-321 30,42 4,65
8-262 178,26 3 8-322 32,08 4,65
8-263 184,61 3 8-323 33,43 4,65
8-264 190,96 3 8-324 35,26 4,65
8-265 197,31 3 8-325 38,43 4,65
8-266 203,66 3 8-326 41,61 4,65
8-267 210,01 3 8-327 44,78 4,65
8-268 216,36 3 8-328 47,96 4,65
8-269 222,71 3 8-329 51,13 4,65
8-270 229,06 3 8-330 54,31 4,65
8-271 235,41 3 8-331 57,61 4,65
8-272 241,76 3 8-332 60,78 4,65
8-273 248,11 3 8-333 63,96 4,65
8-274 254,46 3 8-334 67,13 4,65
8-275 267,16 3 8-335 70,31 4,65
8-276 279,86 3 8-336 73,48 4,65
8-277 292,56 3 8-337 76,66 4,65
8-278 305,26 3 8-338 79,83 4,65
8-279 330,66 3 8-339 83,13 4,65
8-280 356,05 3 8-340 86,31 4,65
8-281 381,46 3 8-341 89,48 4,65
8-282 406,12 3 8-342 92,66 4,65
8-283 431,52 3 8-343 95,83 4,65
8-284 456,92 3 8-344 99,01 4,65
8-345 102,31 4,65
8-346 105,49 4,65
8-347 108,66 4,65
8-348 111,84 4,65
8-349 115,01 4,65
8-350 118,19 4,65
8-351 121,36 4,65
8-352 124,54 4,65
8-353 127,71 4,65
8-354 130,89 4,65
8-355 134,09 4,65
8-356 137,24 4,65

m PyKOBOACTBO MO KOMbLAM KPYr/Ioro ceYeHust
adi Parker Hannifin
Pradlfa 60 Pradifa Technology Division
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Ne Parker M W=013 Ne Parker M W=015
[Mm] [Mm] [Mm] [Mm]
8-357 140,41 4,65 8-425 115,6 5,99
8-358 143,59 4,65 8-426 118,77 5,99
8-359 146,76 4,65 8-427 121,95 5,99
8-360 149,94 4,65 8-428 125,2 5,99
8-361 153,11 4,65 8-429 128,3 5,99
8-362 159,46 4,65 8-430 131,47 5,99
8-363 165,81 4,65 8-431 134,65 5,99
8-364 172,16 4,65 8-432 137,82 5,99
8-365 178,51 4,65 8-433 141 5,99
8-366 184,86 4,65 8-434 144,17 5,99
8-367 191,21 4,65 8-435 147,35 5,99
8-368 197,56 4,65 8-436 150,52 5,99
8-369 203,91 4,65 8-437 153,7 5,99
8-370 210,26 4,65 8-438 159,36 5,99
8-371 216,61 4,65 8-439 165,71 5,99
8-372 222,96 4,65 8-440 172,06 5,99
8-373 229,31 4,65 8-441 178,41 5,99
8-374 235,66 4,65 8-442 184,76 5,99
8-375 242,01 4,65 8-443 191,11 5,99
8-376 248,36 4,65 8-444 197,46 5,99
8-377 254,71 4,65 8-445 203,81 5,99
8-378 267,41 4,65 8-446 216,51 5,99
8-379 280,11 4,65 8-447 229,21 5,99
8-380 292,81 4,65 8-448 241,91 5,99
8-381 305,51 4,65 8-449 254,61 5,99
8-382 330,91 4,65 8-450 267,31 5,99
8-383 356,31 4,65 8-451 280,01 5,99
8-384 381,71 4,65 8-452 292,71 5,99
8-385 406,6 4,65 8-453 305,41 5,99
8-386 432 4,65 8-454 318,11 5,99
8-387 457,4 4,65 8-455 330,81 5,99
8-388 482,75 4,65 8-456 343,51 5,99
8-389 508,15 4,65 8-457 356,21 5,99
8-390 533,55 4,65 8-458 368,91 5,99
8-391 558,95 4,65 8-459 381,61 5,99
8-392 584,02 4,65 8-460 394,31 5,99
8-393 609,42 4,65 8-461 406,5 5,99
8-394 634,82 4,65 8-462 419,2 5,99
8-395 660,22 4,65 8-463 431,9 5,99
8-464 4446 5,99
8-465 457,3 5,99
8-466 470 5,99
8-467 482,7 5,99
8-468 4954 5,99
8-469 508,1 5,99
8-470 533,5 5,99
8-471 558,9 5,99
8-472 584,3 5,99
8-473 609,7 5,99
8-474 635,1 5,99
8-475 660,5 5,99
Tab. 4.14

m PyKoBOACTBO MO KONbLAM KPYr/IOro ceYeHust
adi Parker Hannifin
Pradlfa 61 Prédifa Technology Division
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Opyrvue pasmepbl

Ne Parker R
[Mm]
004-050 2,21
102-178 3,28
201-284 4,42
309-395 6,65
425-475 8,74
Tab. 4.15

[onycku no pasmepam
Ne Parker
004-009
009-012
012-019
020-029
030-041
042-050
102-107
108-110
111-117
118-128
129-151
152-164
165-178
201-204
204-211
212-227
228-235
236-259
260-277
278-284
309-315
316-325
326-338
339-362
363-380
381-395
425-438
439-452
453-475
Ta6. 4.16

—Parker [T

M =
0,15
0,18
0,23
1,00
0,86
0,78
0,15
0,18
0,25
1,10
0,95
0,78
0,74
0,18
0,25
1,10
0,90
0,78
0,74
0,67
0,25
1,10
0,95
0,78
0,74
0,67
0,78
0,74
0,67

MM
MM
MM
%
%
%
MM
MM
MM
%
%
%
%
MM
MM
%
%
%
%
%
MM
%
%
%
%
%
%
%
%

[onyckun no pasmepam

Ne Parker A = MM
004-284 0,08
309-325 0,10
425-475 0,13
Tab. 4.17

NHdopmaunsa gna 3akasa

1. Mpwn ohopmneHnn 3akasa ykasbisanTe pasmep 1 TN Komna-
yHAOa, Hanpumep 8-130, NO300-90.

2. Homepa pa3mepoB aHTUIKCTPY3UOHHbIX konew, Parbak®
COOTBETCTBYIOT HOMEPAaM YMIOTHUTENbHbIX KOMeL, Kpyrnoro
ceyeHns cepun 2-xxx (Hanpumep, 8-211, N0300-90 ycTtaHaB-
JIMBaeTCs C YyMIOTHUTENbHbIM KonbLoM 2-211, N0674-70).

PyKoBOACTBO MO KOMbLiaM KPYrnoro ceveHus
Parker Hannifin
Prédifa Technology Division



5.1 dnacTtomepHblie nuTblie n3genus

SABnsscb NPOM3BOAUTENEM TOYHbIX YMNJIOTHEHMIA, KOMMaHus Parker
MNCMONb3YET HAaKOMMEHHBIN OMbIT pa3paboTky n 06paboTKN Komna-
YHOOB 13 3nacTomMepa C BbICOKOW CTEMNeHbI0 TOYHOCTH.

OTO fgenaeT BO3MOXXHbIM MPON3BOACTBO 3aKa3HbIX NUTbIX U34enni
B COOTBETCTBMM CO chneundukaumamm knneHta. Komnaxumsa Parker
NocTaBnseT NMUTble AETANN N3 31lacToOMepa A5 LUMPOKOro Avanaso-
Ha oTpacnein NPOMBbILIEHHOCTN, TaKNX Kak aBTOMOBUIECTPOEHUE,
3NEKTPOHMKA, CPEOCTBA U3MEPEHUSI U KOHTponNs, 6Guonorus/mean-
LMHa, KOCMOHaBTMKa, 06paboTka MuLLEBbLIX MPOAYKTOB, rMapas-
JIVKa 1 NMHeBMaTuKa, a TakxXe ANs 6bITOBbIX NpuMeHeHun. Parker
npenocTaBnseT NOAAEPXKKY CBOUM KJIMEHTaM €elle Ha CTaguu npo-
EKTMPOBaHMS C LeNbio MUHUMN3aUMKn 3aTpaTt npw NpoBeaeHnn pa-
60T OT NIaHNPOBaHNS 0 3anycka B NPOM3BOACTBO NIUTLIX AETANEN.
MpaBunbHOE NHXXEHEPHOE NPOEKTUPOBAHME NNTLIX AETaNen MOXET
CHU3UTb CTOMMOCTb 1 NMO3BONUTL Ha pPaHHEN CTaaum onpeaenniTb 1
peLwnTb Ntobble Npobnembl, BO3HMKAIOLLME NPU NPON3BOACTBE.

Bonblion BbIGOP KOMNayHAOB

lMocne BbINOMHEHNS MPOEKTa KOHCTPYKLUMM BbIGOP COOTBETCTBYHO-
Lero KomnayHaa siBnseTcs peluaowymM ans ganbHenwen paboTol
KOMMOHeHTa. [ns Bbibopa NpaBuibHOMO KOMMNayHaa, B OCOOEHHO-
CTW A1 9NacTOMEPHbIX AeTanen, BaXXHO 3HaTb TOYHbIE YCIIOBUS UC-
Nonb30BaHNs, Tak Kak PM3NKO-XUMNHECKE CBONCTBA KOMMNayHO0B
anactoMmepa MoryT CUbHO MeHsATbeA. KomnaHusa Parker npegnara-
eT 60nbLUOI BbIGOP KOMMayHA0B, KOTOPblE 3apeKoMeHaoBann cebs
B LUMPOKOM AMana3oHe NprMeHeHnn. 3To AaeT rapaHTuto, YTO KIn-
€HTbI nony4aT KoMnayHg, OnTUManbHO MOAXOAALUMIA ANt KOHKPET-
HbIX YCMOBUWIA MPUMEHEHUSI.

O6paboTka co cTporMmu gonyckammu

dopMbl o1 OTNNBKM M3roTaBNMBAOTCA B 3aBOACKMX YCIIOBUSX C
Lenbto o6ecrneyveHnss BbIMOIHEHNST CTPOXalLLIMX AOMYCKOB C UC-
NoNb30BaHMEM 3HaHWN, MPUOBPETEHHbIX B TEYEHUE MHOrMX neT
nepepaboTKN 3nacToMepHbIX KomnayHpaoB. CnepgoBatenbHO, Ans
obecneydeHnst Hauny4en rmékocTn N 3 eKTUBHOCTY Npn Beibope
npowecca NpoV3BOACTBA MOMYT YYNTbIBATLCS TEXHUYECKME N IKO-
HOMUYecKmne hakTopbl.

KauecTtBo

KoHTponb KavecTBa Ha4MHaeTCs npu paspaboTke usgenus n 3a-

KaH41BaeTCs NpU NPOBEpPKE YNakoBKM 1 ero oTnpaske. CeMb KIIto-

YeBbIX CTaHLUWMI KOHTPONs obecrneynBaloT 6e3ynpeyHoe Ka4ecTBo:

. MpremMoYHbIi KOHTPOIb CbIpbS.

. BbIBOPOYHBI KOHTPOSIb 1 UCMbITaHUS (CUCTEMa HOMEPOB MapTUK).

. MOHUTOPUHI NPON3BOACTBEHHOrO 060PYL0BaHNS.

. MoHWTOpWHI NpoLecca Npor3BOACTBa HA OCHOBE XapakTepu-
CTVK, OTHOCSILLIMXCS K NMPOLIECCYy.

. NonHbIN BU3yanbHbI KOHTPOSb.

. OKoHuaTenbHas cTaTucTm4eckas NpoBepKa.

7. NpoBepKa ynakoBkuW 1 OTNpaska.

A WO =

o O

KayecTtBo Parker pocTuraetcs TONbKO Npu yCNeWHOM NPOXoXKae-
HUW U3JenvMemM Bcex CTaHUMn KOHTpons 6e3 BbisBNeHNst AedeKToB.

—Parker (LT
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5.2 MoOHTaXXHble CMa3Ku U CMa304Hble
mMaTepwualbl

CMas0o4HbIN MaTepuan unm cMaska Ucrnosb3yeTcst CoO BCeM Tunamm
KOMbLEBbIX YNNOTHEHWIA ANt 06NEerYeHnsl yCTaHOBKM, YMEHbLLEHNS
JaBneHust Y MPOAJIEHNS CPOKa CITY>KObl.

lMpuMeHeHne CMa3o4HbIX MaTepuanoB S YCTaHOBKWU YMoT-
HUTENbHBIX KOJeL, KPYrnoro ceyeHusl, 6€3 COMHeHusl, obnagaet
6onbwMn npenmMyLiecTamn. CmasoyHble Matepuanbl He TOnb-
KO YMEHbLLAKT ycunme, Heobxoammoe Anst COOpKKU, HO 1 CHUXKaIOT
PVCK MOBPEXAEHNS U3AENVs BCNEACTBME NepekpyynBaHns. Henpa-
BW/IbHO YCTaHOB/EHHbIE YMIIOTHUTENbHbIE KOMbLi@ MOryT Bbi3BaTb
HEencnpaBHOCTb MalUMHbI (CM. rnaBy «MHCTPYKLUN MO NPOeKTUpo-
BaHWIO N YCTAHOBKE»).

Vlcnonb3oBaHne cMa3o4yHOro marepmana ocCo6eHHO BaXXKHO ons an-
HaMNYECKNX MHEBMATUYECKNX NPUMEHEHNIA.

CMaszo4HbIli MaTepuan OoMmKeH OTBeYaTb crepytowmm TpeboBaHun-
AM:

1. Cmaso4HbIn maTepuan (1 ero nobaBKu) He LOKEH Bbi3bIBaTb
HabyxaHvie unun ycagku anactomepa.

2. CBoiicTBa CMa304HOro Marepuana oMmKHbl OcTaBaTbCs Mo-
CTOSIHHbIMU BO BCEM paboyeM ananasoHe TemrnepaTypbl. 9To
03Ha4aeT, YTO CMa304HbIi MaTepuan He JOSKEH BbITb Kak Te-
KY4MM Mpu BbICOKMX TemnepaTtypax, Tak U CNLIKOM TBePAbIM
npu HU3KNX TemnepaTypax.

3. CMa304HbI MaTepuan 4omkeH 6biTb CTabunbHbIM 6€3 CBO-
6OHbIX COCTaBJSALLMX, KOTOPbIE MOIYT CKanMBaTbCs Ha
LBVDKYLLENCS MOBEPXHOCTU.

4. CMago4HbI MaTepran 4oMmKeH o6nafatb KNenknuMm CBOMn-
CTBamu, 4TOGbI HEe AOMNYCTUTL yaalieHne CMaso4HON MAEHKN
YMAOTHUTENBHBIM KOSIbLIOM.

5. COBMECTUMOCTb C KOHTaKTHOW Cpepoi.

6. CMasoyHblii MaTepuan He JOMKEH 3aCOPSTb (PULTPbI CUCTEMbI.

Komnanusa Parker npegnaraet fsa CMa3o4HbIX Martepuana, OxsaTbl-
BaKOLMX LUMPOKNIA Anana3oH npumeHeHuii: Parker O-Lube n Parker
Super-O-Lube.

Parker O-Lube

Parker O-Lube siBnsieTcst cCMa3oyHbIM MaTepuanomMm Ha OCHOBE MU-
HepanbHOro Macna, cogepXxalyM 6apreByl0 MbIfbHYIO CMas3Ky.
OH obnerdyaet cO60pPKY M YBENUYMBAET CPOK CNY>XObl KayyYyKOBbIX
YNIOTHEHWNA.

Haunyywne pesynbsratbl [OCTUrAIOTCS MPU HAHECEHUM CMa3KK Kak
Ha ynnoTHeHWe, TaK 1 Ha pabo4yto MOBEPXHOCTb.

Parker-O-Lube nmeeT xopoLuyto BOGOCTONKOCTb, XOPOLLIO NpUMnaeT
K NMOBEPXHOCTSAM U 06ecneyBaeT XOpPOoLUNe CMa304Hble CBONCTBA.

OTOT MaTepuan 0CoO6eHHO XOPOLLO NoaxoanT afst paboTbl B YCNO-
BMSIX HW3KOro AaBfieHNsi C MeAneHHbIM BO3BPAaTHO-MOCTynaTenb-
HbIM, KonebaTenbHbIM UK BpawlaTenbHbIM OBUKEHNEM.

3akasHown Homep Parker Tio6rka 110 r.: 30001000001
3akasHown Homep Parker Begpa 16 kr.: 30001000002

PyKoBOACTBO NO KOMbLiaM KPYrnoro cevyeHus
Parker Hannifin
Prédifa Technology Division
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Parker-O-Lube He pekomeHgyeTcsi Mcnonb3oBaTb ANt CUCTEM C
MUKpOUNETpaMm unm s yrnnoTHEHW, KOTOPble HECOBMECTUMBbI
C MUHepasibHbIMU Macnamu (Hanpumep, 6yTus, STUNEHMNPOMWEH).
CwmasoyHbli matepuan Parker O-Lube gocTyneH B Tto6ukax BeCOM
110 r n B Begpax Becom 16 Kr.

Puc. 5.1 Parker O-Lube

TexHU4eCKMe xapaKTepUCTUKN

e CocrtaB: okono 80 % muHepanbHoe macno, okono 20 % cTeapu-
HoBOKMCHbIN 6apuii, makc. 0,2 % Boga.

¢ Toyka 3aTBeppeBaHus: —4 °C.

e Temnepatypa BchbIwKK: +224 °C.

* PekomeHayeMblIli TemnepaTypHbiin guanadoH: ot -30 °C go +120 °C.

Parker Super-O-Lube

Parker Super-O-Lube siBnsieTcss cMa3o4HbIM MaTepPUanomM Ha OCHO-
BE CUJIMKOHA U [JOMOMHAET aCCOPTUMEHT, COBMECTUMbI CO BCEMM
anactoMepamu (cnegyeT cobniogatb OCTOPOXHOCTb Npu paboTe ¢
CUJIMKOHOBbBIMU KOMMayHAaMKW; HAHOCUTE MUHUMAaJTbHOE KONTIMYeCT-
BO cmasku Super-O-Lube). [laHHbIli cMa304HbI MaTepuan oTnya-
€TCS KINeNKUMY CBOVCTBaMM, XOPOLLO NPUANMAET Kak K MeTannnye-
CKUM, TaK 1 K Kay4ykoBbIM fieTansiM. OH o6rnagaeTt HeOObIKHOBEHHO
LUMPOKMM [Mana3oHOM TemnepaTtypbl NpuMeHeHusi. HeHachbiweH-
Hble KomnayHAabl, Hanpumep NBR, OCOGeHHO 4YyBCTBUTENbHbI K
O30HHOMY PacTPECKNBaHNIO, ECNM OHU HE 3aLLMLLIEHbl TOHKOW NJeH-
Kol cmaskun. Super-O-Lube AeMOHCTPUPYET Hanny4dLLne pesynsTa-
Tbl NPV HaHECEHNN TOHKOWN MAEHKON U, SABNASICb MHEPTHbIM BeLLle-
CTBOM, NMOOXOOoUT Ansi MHOXecTBa cpef. Matepuan Super-O-Lube
OAVHaKOBO XOPOLLIO MOXOANT KaKk AJ1S MPUMEHEHUS B YCITOBUSX Bbl-
COKOro AaBMeHus, Tak 1 s Bakyyma.

OH HETOKCUYEH N He 3aCOPSIET CMCTEMbI C MUKpOdUnbTpaMn (4o
30 mkM). CmasouHbIn matepuan Parker Super-O-Lube goctyneH B
TtobuKax secom 55 r n B Begpax secom 3,6 Kr nam 18 kr.

Puc. 5.2 Parker Super-O-Lube

3akasHoi Homep Parker Tio6nka 55 r: 31001100001
3akasHoi Homep Parker 6aHkun 3,6 kr.: 31001100002
3akasHoi Homep Parker Begpa 18 kr.: 31001100003

TexHU4YeCKMe xapaKTepUCTUKN

e CocTaB: CUJIMKOHOBasi CMa3ka.

¢ Toyka 3aTBeppeBaHus: -33 °C.

e Temnepatypa Bcnbiwky: +321 °C.

* PekomeHayeMblii TemnepaTypHbIii guanasdoH: ot -55 °C go +200 °C.

—Parker [T

5.3 KomnnekTbl YMNOTHUTEJIbHbIX KoJseLl

YRo6HbI NepeHOCHON yTNSP C YNIOTHUTENbHBIMU KOSbLiaMu Kpy-
rnoro ceyeHnsi Parker ngeansHo NooxoauT ons peMOHTOB, paboT no
CcOOpKe 1 MacTeEPCKUX, a TakXe HakoHeL, n3baBnseT oT Heobxoau-
MOCTU MOUCKA HY>KHOIO YMNIOTHUTENBHOMO KOMbLia.

KomnaHnusa Parker npegnaraet pasnnyHble Taknx BEPCUN KOMIMJEK-
TOB: C YMJIOTHUTENbHBLIMY KOMbLAMK B BblOPaHHbIX AKOAMOBbIX U
METPUYECKMX CTaHOAPTHbIX pa3mepax M COOTBETCTBYIOLUMMMK Ma-
Tepyanamy uam ¢ HarnofHeHueM no 3akasdy. KoMnnekT KoMnakTeH,
yOO6GHO CKOMMOHOBaH 1 BCerga nop pykon — B HeM Bbl ObICTPO
HangeTe Hy>XHble MaTepuanbl.

5.3.1 KomnnekT ynnoTHUTenbHbiX Konew, Ne 2

KomMnnekT ynnoTHuTenbHbIX Konew, Ne 2 coctonT 13 492 ynnoTHu-
TenbHbIX KOMeL, KPYrnoro ceveHns B 37 pasnnyHbIX AIONMOBbIX pas-
Mepax. Bce ynnoTHUTenbHble KonbLa BbIMOMHEHbI 13 MPOBEPEHHbIX
KomnayHaoB Parker. KoMnnekT QOCTyneH B Tpex Bepcusx Komna-
yHOa:

baszoBblIii anacTomep: NBR

KomnayHg Parker: N0552-90

KecTkocTb: 90 eguHuy, no wkane LLlopa A
Kop 3akasa Parker: 360402N0552

baszoBblIii anacTomep: NBR

KomnayHg Parker: NO674-70

2KecTkocTb: 70 egnHny no wkane LLopa A
Kop 3akasa Parker: 360402N0674

baszoBblIii anacTomep: FKM (Viton)

KomnayHg Parker: VO0747-75

2KecTkocTb: 75 egnHny no wkane LLopa A
Kop 3akasa Parker: 360402V0747

Puc. 5.3 KoMmnneKT ynnoTHUTENbHbIX KoseL Ne 2

Ha6op Konew Kpyrnoro cevyeHus Ne 2 — CopgeprxaHue

Ne Ne Parker Paswvep Konn4yectso
d, d,
1 2-006 290 x 1,78 32
2 2-007 368 x 1,78 32
3 2-008 4,47 x 1,78 32
4 2-009 528 x 1,78 32

PyKoBOACTBO MO KOMbLiaM KPYrnoro ceveHus
Parker Hannifin
Prédifa Technology Division
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Ha6op konew, Kpyrnoro cevyeHusi Ne 2 — CopepxxaHue Habop konew, Kpyrnoro cevyeHnsi Ne 2 — CopepxxaHue
Ne Ne Parker Pasmep Konunyectso Ne Ne Parker Paswvep Konuyectso
d, d> d; d>
5 2-010 6,07 x 1,78 32 23 2-218 31,34 x 3,53 9
6 2-011 765 x 1,78 32 24 2-219 32,92 x 3,53 9
7 2-012 925 x 1,78 32 25 2-220 34,52 x 3,53 9
8 2-110 9,19 x 2,62 13 26 2-221 36,09 x 3,53 9
9 2-111 10,77 x 2,62 13 27 2-222 37,69 x 3,53 9
10 2-112 12,37 x 2,62 13 28 2-325 37,47 x 5,33 6
11 2-113 13,94 x 2,62 13 29 2-326 40,64 x 5,33 6
12 2-114 15,54 x 2,62 13 30 2-327 43,82 x 5,33 6
13 2-115 17,12 x 2,62 13 31 2-328 46,99 x 5,33 6
14 2-116 18,72 x 2,62 13 32 2-329 50,17 x 5,33 6
15 2-210 18,64 x 3,53 9 33 2-330 53,34 x 5,33 6
16 2-211 20,22 x 3,58 9 34 2-331 56,52 x 5,33 6
17 2-212 21,82 x 3,53 9 35 2-332 59,69 x 5,33 6
18 2-213 23,39 x 3,58 9 36 2-333 62,87 x 5,33 6
19 2-214 2499 x 3,58 9 37 2-334 66,04 x 5,33 6
20 2-215 26,57 x 3,53 9 Ta6. 5.1 KOMMEKT yrnoTHUTe bHbIX Konel Ne 2 — cogepxaHue
21 2-216 28,17 x 3,53 9
22 2-217 29,74 x 3,53 9
6a3unCHbIN KomnayHp, Xectkoctb  LiBet O6Lne pekoMeHaauum no NpUuMeHeHuo"
anactomep  Parker
[LWop A]
NBR N0674-70 70 YepHbI ® CTaHOapTHbIA KOMMayH[,
e 06bI4HO MCMONb3yeTCH ANt TMAPaBINYECKX U MHEBMATUYECKUX CUCTEM,
COBMECTVM C MMApaBANYeCKNM MacnoM, BOLHO-MNKONEBOW CMECHIO
(xknakne rmppodTopoyrnepofbl HFC) n BogomacnsaHbIMy SMynbCUSAMA
(kupgkne rugpodTopankaHel HFA)
® CTOWKOCTb K MMHEPAIIbHOMY Maciny 1 NpoAyKTam U3 MUHepanbHOro Ma-
cna, XXUBOTHbIM 1 PacCTUTENbHbIM XX1pam
NBR N0552-90 90 YepHbI
FKM V0747-75 75 YepHbI CTaHAapTHbIN KOMMNAayH[,

AN BBICOKMX Temneparyp

ropsiyee mMacno

apomaTtnyeckue pactsoputenu

06LUMPHAas YCTONYMBOCTb K XUMNUYECKOMY BO3ENCTBUIO

OFHECTOVKME XKXNAKOCTU C 3pMpoM (DOCHOPHOW KNCMOTbI U XNOPrapo-
Kap60oHAaTHbIM OCHOBaHVEM

® CconoanmMepsl

" Bonee nogpobHas nHpopMaLms NpuseaeHa B TabNnLe COBMECTUMOCTU Cpef

(M. MpunoxeHue). BasoBbin anacTomep: NBR
Tab. 5.2 [logpobHasi nHeopmaymsi 4151 KOMNayH[0B YIOTHATEbHbIX KOeL KomnayHg Parker: NO0674-70
Parker komnnexTa Ne 2 >KecTkocTb: 70 eauHuL, no wkane LLlopa A
Kop 3akasza Parker: 370404N0674

5.3.2 KomnnekT ynnoTHuTenbHbiX Konew Ne 4

KoMnnekT ynnoTHUTENbHbIX KoneLl, Kpyrnoro cedeHnst Ne 4 coctont
13 382 ynnoTHMTENbHbIX Kosey, B 30 pasnunyHbIX AAMOBbLIX pasme-
pax, BbIMOMHEHHbIX N3 KOMMNayHAoB Parker npoBepeHHOro Kayect-
Ba.

Puc. 5.4 KomnneKT ynnoTHUTENbHbIX Kosewl Ne 4

m PyKoBOACTBO MO KONbLAM KPYr/IOro ceYeHust
adi Parker Hannifin
Pradlfa 65 Prédifa Technology Division
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Ha6op Konew Kpyrnoro cedeHus Ne 4 — CogepxxaHue

Ne Ne Parker  Paamep Konuyectso
d, d>

6 2-006 290 x 1,78 20

7 2-007 3,68 x 1,78 20

8 2-008 4,47 x 1,78 20

9 2-009 528 x 1,78 20

10 2-010 6,07 x 1,78 20

11 2011 765 x 178 20 Puc. 5.5 Komnnekt ynnoTHuTenbHbIx Konew Ne 6

12 2-012 9,25 x 1,78 20 Ha6op konew, Kpyrnoro cevyeHns Ne 6 — CopepxxaHue
110 2-110 9,19 x 2,62 13 Ne Ne Parker Pasmep Konnyectso
111 2-111 10,77 x 2,62 13 d d,
112 2-112 12,37 x 2,62 13 6 2-006 290 x 1,78 20
113 2-113 13,94 x 2,62 13 8 2-008 447 x 1,78 20
114 2-114 15,54 x 2,62 13 10 2-010 6,07 x 1,78 20
115 2-115 17,12 x 2,62 13 11 2-011 7,65 x 1,78 20
116 2-116 18,72 x 2,62 13 12 2-012 9,25 x 1,78 20
210 2-210 18,64 x 3,53 10 14 2-014 12,42 x 1,78 20
211 2-211 20,22 x 3,53 10 110 2-110 9,19 x 1,78 13
212 2-212 21,82 x 3,53 10 111 2-111 10,77 x 2,62 13
213 2-213 23,39 x 3,53 10 112 2-112 12,37 x 2,62 13
214 2-214 24,99 x 3,53 10 113 2-113 13,94 x 2,62 13
215 2-215 26,57 x 3,53 10 114 2-114 15,54 x 2,62 13
216 2-216 28,17 x 3,53 10 115 2-115 17,12 x 2,62 13
217 2-217 29,74 x 3,53 10 116 2-116 18,72 x 2,62 13
218 2-218 31,34 x 3,58 10 117 2-117 20,29 x 2,62 13
219 2-219 32,92 x 3,58 10 118 2-118 21,89 x 2,62 13
220 2-220 34,52 x 3,58 10 210 2-210 18,64 x 3,53 10
221 2-221 36,09 x 3,53 10 211 2-211 20,22 x 3,53 10
222 2-222 37,69 x 3,53 10 212 2-212 21,82 x 3,53 10
325 2-325 37,47 x 5,33 7 213 2-213 23,39 x 3,53 10
326 2-326 40,64 x 5,33 7 214 2-214 24,99 x 3,53 10
327 2-327 43,82 x 5,33 7 215 2-215 26,57 x 3,53 10
Ta6. 5.3 KoMmnnekT ynnoTHUTebHbIX Koney Ne 4 — cogepkaHue 216 2-216 28,17 x 3,53 10

217 2-217 29,74 x 3,53 10
218 2-218 31,34 x 3,53 10

5.3.3 KomnnekT ynnotHuTenbHbIX Konew, Ne 6 219 2219 3202 x 353 10
KoMMneKT ynnoTHUTENbHbIX Konew, Kpyrnoro cedeHnst Ne 6 coctout 220 2-220 34,562 x 3,53 10
13 407 ynnoTHUTENbHbIX Kofew, B 32 pasnunyHbIX AMMOBbIX pasme- 221 2-221 36,09 x 3,53 10
pax, BbIMOSIHEHHbIX U3 KOMMayHOoB Parker npoBepeHHOro KayecT- 200 2999 37,69 x 3,53 10
Ba. 223 2-223 40,87 x 3,53 10
BasoBblii anacTomep: NBR 224 e 44,04 x 3,53 L
KomnayHp Parker: N0674-70 225 2-225 47,22 x 3,53 10
2KecTKoCTb: 70 eguHny, no wkane Lopa A 226 2-226 50,39 x 3,53 10

Kop 3akasa Parker: 370406N0674

Tab. 5.4 KomnneKT yrnaoTHUTesbHbIX Konewl Ne 6 — cogepxxaHue

m PyKOBOACTBO MO KOMbLAM KPYr/Ioro ceYeHust
adi Parker Hannifin
Pradlfa 66 Prédifa Technology Division



5.3.4 KomnnekT ynnoTtHuTenbHbIx Koney, Ne 7

KoMnnekT ynnoTHUTENbHbIX Kofel, Kpyrnoro cedeHnst Ne 7 coctont
13 408 ynnoTHUTENbHbIX Konew, B 32 pasnnyHbIX METPUYECKUX pas-
Mepax. Bce ynnoTHuTenbHble KonbLa BbINOMHEHbI U3 NPOBEPEHHOIO
komnayHga Parker N0O674-70.

Bba3zoBbIn anacTomep: NBR

KomnayHp Parker: N0674-70

2KecTkocTb: 70 egnHnL, no wkane LLopa A
Kop 3akasa Parker: 370407N0674

Puc. 5.6 KommnekT yrnnoTHuUTesbHbIX Konew Ne 7

Ha6op konew kpyrnoro ce4eHusi Ne 7 — CogepxkaHue

Ne Pasmep Konuyectso
d, d>

6 3,00 x 2,00 20
8 5,00 x 2,00 20
10 6,00 x 2,00 18
11 8,00 x 2,00 18
12 10,00 x 2,00 18
14 13,00 x 2,00 18
110 10,00 x 2,50 14
111 12,00 x 2,50 14
112 14,00 x 2,50 14
113 15,00 x 2,50 14
114 16,00 x 2,50 14
115 18,00 x 2,50 14
116 20,00 x 2,50 14
117 21,00 x 2,50 14
118 22,00 x 2,50 14
210 18,00 x 3,50 10
211 20,00 x 3,50 10
212 22,00 x 3,50 10
213 23,00 x 3,50 10
214 25,00 x 3,50 10
215 27,00 x 3,50 10
216 28,00 x 3,50 10
217 30,00 x 3,50 10
218 31,00 x 3,50 10

—Parker (LT
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Ha6op KosneLw, Kpyrnoro cedeHus Ne 7 — CogeprkaHue

Ne Pasmep Konuyectso
d, d>
219 32,00 x 3,50 10
220 34,00 x 3,50 10
221 36,00 x 3,50 10
222 38,00 x 3,50 10
223 41,00 x 3,50 10
224 44,00 x 3,50 10
225 46,00 x 3,50 10
226 50,00 x 3,50 10

Ta6. 5.5 KomnneKT yrnaoTHUTebHbIX kKoney Ne 7 — cogepixkaHune

Apyrvue KomnnekTbl

LOpyrue komnnekTbl ansa MS 33656 (konbLeBble YNNoTHEHNsST TPy6-
HoW apmartypbl) OCTynHbl B kKomnayHae N0552-90 (komnnekT Ne 8)
N B COOTBETCTBUMN C METPUYECKUM cTaHgapTom AnoHum JIS B 2401
B komnayHge N0674-70 (komnnekT Ne 5).

5.4 NamepuTenbHbIN KOHYC U U3MepuUTesibHasi
JIeHTa QJ1s YrJIOTHUTESIbHbIX Konel,
KPYrforo ce4eHusi

3mMepuTenbHbI KOHYC MOXET MCMOoNnb30BaTbCs Ansi 6bICTPOro 1
TOYHOrO OnpefeneHnss pPasmepoB YNIOTHUTENbHbIX KOMey cepun
2-XXX gmameTpoM o 75 mm. CnpaBoyHbIA AMameTp NMonepeyHoro
CeYeHNs NIerko OnpeaenseTcs No KanmbpoBOYHON NMPopesn B OC-
HOBaHUN KOHyca.

Puc. 5.7 OnpegeneHve pa3mepa rnornepevyHoro ce4eHusi

Kaxpgplii pasmep MomnepeqyHoOro CeYeHnsi COOTBETCTBYET U3Mepu-
TENbHON NIMHUM Ha N3MEPUTENBHOM KOHYCe, Hanprmep nonepeyHoe

PyKoBOACTBO NO KOMbLiaM KPYrnoro cevyeHus
Parker Hannifin
Prédifa Technology Division



5 [Opyrue npoayKTbl U aKkceccyapbl

ceyeHne 2,62 MM COOTBETCTBYET cepun 2-1xx. Cepusi 2-1xx ynTa-
€TCH Ha KOHyce NMpsSIMO Haf, KanmbpoBOYHOW NMPOPE3bIO ANA ceve-
HUs 2,62 MM. 3aTeM U3 NepeyHsi pasMepoB MOXKHO BblGpaTb COOT-
BETCTBYIOLUMI BHYTPEHHWI AnaMeTp B MAIMMETPAX.

Puc. 5.8 OnpegeneHve Homepa pasmepa 2-xXx npuv MOMOLUYY U3MEPUTENTbHO-
ro KoHyca

M3mepuTenbHasa neHTa nooxoauT A8 AMaMeTPOB YITOTHUTENbHbIX
Konel, 0o 200 MM 1 NCNONBb3YETCA TakMM XKe 06pa3oM, Kak N KOHYC.
PasnnyHble WKanbl Ha NeHTe NPUMEHSIOTCA ANS PasnnyHbIX Mone-
PEYHbIX CEHEHNIA.

3akasHol Homep Parker namepuTenbHON NEHTbI/U3MEPUTENBHOIO
KoHyca gns opuHros: 55000100000

Puc. 5.9 OnpegeneHve pasmepa ynioTHUTENLHOIO KosbLa fpu MoMoLm
U3MEPUTENLHOU JIEHTbI

5.5 MNpucnoco6neHus ansa yCtraHOBKU
YMJIOTHUTENbHbIX KoJsiey,

KomnaHus Parker paspaboTana gaHHbI MHCTPYMEHT A5 ynpoLLle-
HUsi NpoLecca yCTaHOBKN U CHATHS.

OTN MHCTPYMEHTbI MOMOIaloT B YCTAHOBKE U CHATAM YMAOTHUTENb-
HOro KorblLa, a Takxke NpegoTBpallaloT ero nospexpeHne. Kom-
NNeKT 13 ABYX OeTaneil NocTaBnseTcs B MNIacTUKOBOM dyTnspe.
VMimeeTcs TakxKe NnacTnkoBasi BEPCUsSi KOMIJEKTa, KoTopasi MOXeT

—Parker [T

1cronb3oBaTbCs OJ1S YyBCTBUTESNbHbIX NoBepxHocTel. (Mpumeva-
HVe: cTaHJapTHas BepCcUs N3roTaBnmneBaeTcs U3 Metanna.)
3akasHon HoMep Parker yCTaHOBOYHOIO MHCTPYMEHTA 13 MeTanna:
5500020000

3akasHol Homep Parker yCTaHOBOYHOIrO MHCTPYMEHTA U3 NylacTuKa:
55000200001

e

Puc. 5.10 lNpucrnocobneHvs As1 yCTaHOBKU YIOTHUTE bHbIX KOEL

5.6 ParCoat® — akkypaTHbIN nogxopn K
yCTaHOBKe YNJIOTHUTEJIbHOIo KosbLa

Vcnonb3oBaHne ynnoTHUTENbHBIX KOMEL, C HAHECEHHbBIM MOKPbITU-
em ParCoat®rno3BonsieT BbINOMHWUTL aBTOMAaTUYECKYIO YCTaHOBKY
6e3 TpeHus c lMpunoxeHmem MuHUManbHoro ycunusa. Konbua He
6yoyT cnMnaTbCsl BMECTE BO BPEMsi nMpoLecca nogayu v, B 3aBUcu-
MOCTU OT UX TUNa, MOryT 6bITb PacTaHyTbl 6onee Yem Ha 150 % 6e3
pucka paspbiBa Uy 3agmpa aHTUMPUKLMOHHOIO NOKPbITHS.

C ppyroi CTOPOHbI, YMOTHUTENbHbIE KOMbLA 6€3 MOKPbITUS YacTo
TpebytoT BABOe 6ONbLUEro AaBNEHWs, KOTOPOe MOXET MPUBECTU K
NMOBPEXAEHWIO YMNIOTHEHUS U 3aMSATUIO KOMMOHEHTOB c60pKu. Tpa-
OVILMOHHbIE TexHomnoruy o6paboTKnM M MOKPbLITUS MOBEPXHOCTEN,
Hanpumep cmaska MacrfioMm, CYLLECTBEHHO He yny4LlaloT Croco6-
HOCTb YMNIOTHEHUI K CKOJIbXXEHWIO, NMPU 3TOM 3arpsA3HsAst KOMMOHEH-
Tbl c6opku. [edekTbl, 06pa3oBaBLLMECHA BO BPeEMS rnpouecca c6op-
KK, BegyT K AOMNOMHUTENbHBIM 3aTpatam B OTHOLLEHUW MPOBEPOK 1
NMOBTOPHOMO BbIMOMHEHNS PaboTbl, KOTOPble HECOMHEHHO MPEBbI-
LLAIOT OTHOCUTENBHO Marsyto AOMOMHUTENbHYO CTOMMOCTb YIIOTHU-
TenbHbIX Konew, o6paboTtaHHbix ParCoat®.

PactBop ParCoat® EH (cTtaHgapTHbI)) cCOGCTBEHHOrO MPON3BOL-
cTBa koMnaHun Parker npencTtaenset cobol NONMMEPHYHO MIEHKY
TONLWMHOWN He 6onee HECKONbKNX MUKPOMETPOB C MPEBOCXOAHbIMM
CBOWNCTBaMU CKOJIbXXEHNWS, KOTOPbIe MOryT MPUMEHATLCSA K YMnioT-
HeHMo 6e3 yXydLleHNs anacTUYHOCTK 6a30BOro KoMnayHaa.

VHorpa, B 3aBUCUMOCTU O KOHTaKTHOW Cpefpbl, CMyCTS HEKOTO-
poe Bpemsi Mocne CO0PKU NMOKPbLITE MOXKET pacnafaTbCs Ha Men-
Kne yacTuupbl. Takol pacnag He NpUBEOET K 3arps3HeHnto cpeppl
U1 OPYruM HeMcrnpaBHOCTSAM. VicnbiTaHns BO3AENCTBUEM, B KOTO-
pbIX y4acTBOBanM TpW PasfiiHbiX KOHTPOMbHbLIX cpedbl, C nocne-
OYOLWMM MoACcYETOM YacTul, NogTBepannn akT oTCYTCTBUS pas-
YA Mexay Cpenon 4O U NOCNe BO3AENCTBUS HA Hee MOKPbITUS
ParCoat®.

PyKoBOACTBO MO KOMbLiaM KPYrnoro ceveHus
Parker Hannifin
Prédifa Technology Division



MpenmywectBa

3HaunTeNnbHOE YMEHbLLEHWE CU TPEHNS.

OTCyTCTBME NOBPEXAEHUA YNNTOTHEHUA BO BPEMSI YCTAHOBKIN 1
COOpPKMU.

Bonee 6bICTPLIN 1 3KOHOMUYHbIV NPOLLECC COOPKU.

YnyuLlieHe NOBEePXHOCTHOMN MAOTHOCTU YMIIOTHEHNS, OCOBEHHO
B ra3oBbIX YMIOTHEHUSIX.

YNnoTHeHNs He CnMnarTcs BO BPeMs Npouecca asTomaTunye-
CKOW nogauu.

OTcyTCTBME 3arpsA3HEHUIA.

MonynpospayHoe nokpbiTre ParCoat® npegoTepallaeT puck
OoWMBKU, TaK Kak LIBET OCHOBHOIO KOMMayHAa anactomepa ocTa-
€TCsl BUQVMbIM.

Cnoco6bHocTb K yanmHeHuto 6onee 150 % B 3aBUCUMOCTN OT
TMna.

MopgxoanT NpakTNyYeckn Ans BCEX CTaHOapTHbIX TUMOB 3/1acTo-
MepOB.

[ocTyneH B pa3nunyHbIX LBETax.

Kpome Toro, NoKpbITHe ABASETCHA NOynpo3paYHbIM, YTO NO3BONSET
OMNpefenuTb 3nacToMepbl MO UX cneundu4eckM LBeTam, npego-
TBpaLLas Takum o6pas3om pUCK OLLMOKN.

5 [Opyrve npoayKTbl U aKkceccyapbl

MaJslbHOW TonwmHbl NokpbiTue ParCoat® EH He nopxogut anst go-
CTVDKEHWUSI MOCTOSIHHOIO YNy4LUEHMST CMOCOBHOCTN K CKOJbXXEHNIO,
HanpruMep Npu NPUMEHEHNN OUHAMNYECKUX YMNOTHEHNIA.

O6paboTka noBepxHocTei NokpbiTueM ParCoat® 6bina BHegpeHa B
CTaHgapTHbIe NPOLeCcChl NPOU3BOACTBa, o6ecneyrBas Takum obpa-
30M MnonHoMacLITabHoe ynpasneHne BHyTpy npoLecca, MmeKoCTb 1
CHWXeHne BpemeHn npomnssogcTtea. KomnaHua Parker nponssoguT
YMNOTHUTENbHbIE KOMbLA C MOKPbITUEM NPaKTUYECKUN N3 BCEX CTaH-
OapTHbIX KOMMayHAoB.

Mpumepbl NnpuMeHeHust

ABTOMOGUNECTPOEHME:

® IHUM KOHOVLMOHNPOBAaHNS BO3yXa,

® ObICTPOPa3beMHbIE MyhTbl TOMIMBHOW CUCTEMBI,
® [aTymKu,

® 3MeKTPUYECKME NOAKITIOYEHNS.

[MpomMbILLNeHHOE NPUMEHEHNE:!
® KnanaHbl 1 Npuéopbl,

® coegVHUTENN,

® 13MepuTeNlbHbIe YCTPOWCTBA,

[MokpbITMe O6bIHHO HAHOCWUTCA BO BPEMS MEpPBOHAYasIbHOro, aB-  ® UTUHIU.
TOMATUYECKOro 1 MOBTOPHOMO npoueccoB cOopku. M3-3a mMuHK-
ParCoat®-Tun" TexHonorusa TonwmHa ®Popma Ncnonb3oBaHue ? Mpepno4-  3arpsasHeHue LiBet
NMOKpbITUSA TUTENbHblE 060pyRoBa-
[MM] Mopaua YcraHoBka Heckonb- KOMMAYHABI HUA noaatn
KO CO60POK
ParCoat® EH anacToMmepHas <5 TBeppas, ++ ++ + BCE HeT Monynpo3payHbilii
cmona CyXxas
ParCoat® SIH MHOIOKOMIMO- 5-3 TBEpAas, ++ ++ ++ EPDM, NBR, HeT YepHbI, Nosny-
HEHTHbIN NaK cyxas FKM, VMQ Nnpo3paYyHbIn
ParCoat® LST  cTaHpapTHbIii 5-30 TBEpaas, ++ ++ + EPDM, NBR, HeT Nonynpo3payHbIi,
nak cyxas FKM, VMQ NonyMaToBbli
ParCoat® SFR  nak 6e3 5-10 TBEepaas, ++ ++ + EPDM, NBR, HeT MOJTOYHBIN, MOo-
CcunMKoHa cyxas FKM, VMQ Jlynpo3payHbIi
ParCoat® PLU  nonumepusauus - TBEpPAas, ++ ++ + EPDM, NBR, HeT KakK 1y OCHOB-
nnasmbl YsP cyxas vMQ HOro KomnayHga
ParCoat® PLS  cTaHpapTHas nonu- - TBEpaas, + + + EPDM, NBR, HeT KaK 1y OCHOB-
Mepu3aums nnasmbl cyXas VMQ HOro KomMrnayHga
ParCoat® HA ranoreHu3auusi - TBeppas, + + + HEHACILLEHHbIN HeT Kak 1y OCHOB-
cyxas Hanpumep: (NBR) HOro KomnayHga
ParCoat® TFE PTFE-cneunans- 25-40  TBepgas, ++ ++ ++ BCe HeT cepbIn 1 gpyrue
HO€ MOKpbITVE cyxasi LBeTa
ParCoat® SIE Si-amynbcus - MacnsHu- + 0 + BCe, KpOMe CcunbHOE  nonynpospay-
cTas VvMQ HbIN
ParCoat® FDA  nak 6e3 cunu- 20-30 TBepgas, ++ + + BCE HeT nonynpospau-
KOHa cyxasi HbII
ParCoat® KTW anactomepHas <5 TBEepaas, ++ + + EPDM, HeT nonynpospas-
cMona cyxas HNBR, NBR, HbIA
FKM, FYMQ

" Opyrve Tunbl ParCoat® gocTyrnHbl Mo 3anpocy.
2 - He pekomeHayeTcs, 0: yMepEeHHO MOAXOMANT, +: MOLXOAUT, ++: XOPOLLO NOAXOLNT.
Ta6. 5.6 [lokpbiTusi ParCoat® n TexHonornm o6paboTku MoBEPXHOCTYN

Mpumep ohopmneHus 3akasa:

Paamep ynnotHuTenbHoro Konbua: 2-214
KomnayHg: N0674-70
Tun ParCoat® : EH

—Parker (LT .

PyKoBOACTBO NO KOMbLiaM KPYrnoro cevyeHus
Parker Hannifin
Prédifa Technology Division
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6 Martepuanbl anacTomMepHbIX YIIJIOTHEHNNA

6.1 O6wume cBepgeHusA

[ns Bbi6opa COOTBETCTBYHIOLLErO MaTepurana BaXKHO 3HaTb MeEXaHu-
Yyeckune TpeboBaHNst N CBOMCTBA Cpeabl, C KOTOPOl 6yaeT KOHTaK-
TMpOBaTb MaTepuan (rmapasnM4ecKoii XXUOKOCTH, CMa30K, pacTBo-
puTenen, BOAbI U T. 4.).

MopaensioLee KOIMYECTBO YMIIOTHEHUA COCTOUT U3 MONMMEPHbIX
mMatepuanos. [lonmepbl — 3TO MaKpOMOJEKYSbl, COCTaB/IEHHbIE
13 oybnmpoBaHHbIX (NosMMepusaunen, aganTMBHONW NonnuMepnsa-
Lmel, NoNMKOHAEHCaLMEN) MasbIX MONEKYNAPHbIX YacTuL, (MOHOMe-
poB).

MpoaykT, o6pasyrowniics B peaynsrate nomMmepusanm MoHoMepa
(Hanpumep, 3TUNEHOBOro rasa), HasblBaeTCA rOMOMONIMMEPOM (Ha-
npuMep, NNacTUKOBbLIN MaTepuan nonuatuneH). Ecnm B o6pasosa-
HUM MonMMepa y4YacTByloT ABa unm 6onee MOHoMepa (Hanpumep,
TWNEH 1 NPOMUIEHOBBIN ras), B pe3ynsrare nonumepusauumn obpa-
3yIOTCS CONONIMMEPDI (HaNnpUMep, 3TUIEHNPOMNUIEHOBbLIN Kay4dyk).

DdakTnyecku, CyLLEecTBYET TpY TUNa cononumepos. OTNnymsa Mexay

HUMY 3aBUCAT OT PacMoNOXeHNsi PasnnyHbIX MOHOMEPOB (Hanpu-

mMep, A 1 B) B Makpomonekyne cononumepa:

CTaTUCTUYECKNE COMONUMEPDI (CTyHaHOe pacrnonoXxeHne MOHOMe-

pos);

® 6J104HbIE COMOIMMEPDI (PAcMONoOXXeHNe MOHOMEPOB B 6/10Kax
U cermeHTax);

* MpVBKTbIE COMONMMEpPBI (MOCnegoBarTenbHas nonMMeprnsauns
MOHOMEPOB Kak 6OKOBbIX Lierneli B CyLLECTBYHIOLLYIO MMaBHYO0
Lenb nonnuvepa).

-A-A-B-A-B-B-A-A-A-B-B-A-B-

CTatncTn4ecKme Cononmmepsbl
-A-A-A-A-B-B-B-B-B-A-A-A-
[MpwBKTBIE CONONNMEPBI

Puc. 6.1 PacrnonoxeHne MOHOMEPOB B COMOIMMEPax

MonvmepHble MaTepuasbl MOMYT GbiTb pas3faeneHbl Ha YeTbipe rpyn-
Mbl B COOTBETCTBUM C UX CBOWCTBaM1 MeXaHW4ecKoi fedopmaLym
npu KOMHATHO TeMnepaTtype:

® TepMomMnacThl,

® 3nacTomMepbl (= KaydyK / CLUMTbINA Kay4yk),
® TepmonnacTu4yHble anactomepsbl (TPE),

® TEpMOpEeaKTonnacTbl.

[ns ynnoTHeHWiA Yalle BCero UCnonb3yoTcs anacToMepbl Y TEpMOo-
nnacTu4Hble anacToMepbl Ha OCHOBE 6/104HbIX COMONMMEPOB.

6.2 O630p yNJIOTHUTESIbHbIX MaTepuanoB

YNnoTHUTENbHbIE MaTepuanbl MOryT MEHSITbCS ANsi COOTBETCTBUS
LUIMPOKOMY AManasoHy CyLLECTBYIOLLMX TPeGOBaHWiA K YNIOTHEHULO.
Kak nokasaHo HXe, UCMonb3yeMble MaTepuasibl MOTYT GbITb Bble-

—Parker (LT ,

NeHbl Ans rpynn TepMonnacToB, 3N1acTOMEPOB, TEPMOMIACTUYHbIX
3M1acTOMEpPOB UM TEPMOPEaKTOMNaCTOB.

6.2.1 TepmonnacTbl (NnacTtomepbl)

TepmonnacTbl SBASOTCA HECLUMTbIMU NOAATIUBbLIMU Unn opmye-
MbIMU MakpomorneKkynamu. [Ins nepepaboTku aTu MaTepuanbl pac-
NNaBnsioTC U MOQBEPralTCA 3aTBEepPOEBaHUI0 B OXNaXOaemon
dopme gna otmekK. VIX cpaBHUTENBbHO NPOCTO o6pabaTbiBaTb U
BTOPUYHO NepepabatbiBaThb.

Tak Kak TepMonnacTbl UCMOSb3YIOTCA NPY 3HAYEHWSIX TeMMepaTyp
HU>Ke TeMnepaTtypbl Nepexofa B CTEKN006pa3HOe COCTOSIHUE, OHU
HaxoOaTcs B TBEPAOM COCTOSIHUM W, CNeQoBaTeNbHO, He NopgxoaaT
INS YNIOTHUTENBHBIX KOMEL, KPYITIOro CeveHusl.

CneBa: HeCLUMTble TEPMOMNNacTbl, CNpaga: CLUMBAHNE 31aCTOMEPOB C KPYMHbIMM
g4enkamin.

) | 2O

Brno4HbIn nonvmep (cnesa), NonMMepHasi CMech (B LIEHTPE).
TepmonnacTuyHble anacToMepsbl (Cnesa v B LIEHTPE), TepMOpeakTonaacTel —
CLUMBaH1E 511aCTOMEPOB C MENKMMU siHeikamit (Crpasa).

Puc. 6.2 CxemaTny4ecKuii YepTEXX MakKpOMOJIEKYJ MOIMMEPHbIX MaTepuanoB

6.2.2 dnacTomepbl

OcCHOBHbIM MartepranoM Kay4yKoBblX KOMMayHOOB UM 3nacTome-
pOB SIBNSETCS HEBYNKAHW3UPOBAHHBIN Kay4yK, KOTOPbIA MPOU3BO-
anTcsa NbOo Kak HaTypanbHbIA Kay4yK Ha nnaHTaumsx, nméo nsro-
TaBMBAETCA B XMMUYECKOWN MPOMbILLNEHHOCTU. Hanbonee BaXkHble
CUHTETMYECKME Kay4vyKn nepeduncneHsl B Tabnuue 6.1. bonee nog-
pobHas MHhopMauusa coaepXXUTcs B pasgene 6.6.

OnacTomepHble KomnayHabl cogepxat ot 50 % pgo 60 % HeByn-
KaHU3MPOBAHHOIO Kayyyka, B 3aBUCUMOCTV OT ux Beca. Octasnb-
Hasi YacTb U3roTaBMBAETCA U3 HaMOSIHUTESNEN, ByNKaHN3NPYOLLMX
areHToB, YCKOpUTENen, aHTUCcTapuTenein n Apyrmx 4o6aBokK, KOTo-
pble NOAAEPXKMBAOT 1 U3MEHSIIOT CBOWCTBA CbIpbEBOrO Matepuana
NSt COOTBETCTBUS crieunduyeckm TpeboBaHNsIM onpeaeneHHbIX
YCNOBWIN NPUMEHEHNS.

PyKoBOACTBO NO KOMbLiaM KPYrnoro cevyeHus
Parker Hannifin
Prédifa Technology Division



6 MaTtepuanbl anacTomMepHbIX YJIOTHEHUNA

Parker KomnayHpgpl" Xumnyeckoe HaumeHoBaHue

CokpalleHne
DIN ISO 1629/ASTM D-1418-79 DIN ISO 18064

M-Group (HacblILeHHble MOJIEKY bl YrnepoAa B OCHOBHON MakpOMONEKYNSAPHON Lienw):

A8845-70 ® MOSIMAKPUNATHbIN Kay4dyK ACM
- ® XJIOPMPOBaHHbIN NOSINATUIIEHOBBIN Kay4yK CM
- ® XJTIOPCYbMOHNUI-MONNSTUNEHOBbIN KaydyK CSM
E0540-80 ® STUNEHNPONUIEHANEHOBBIN Kay4yK EPDM
- ® STUNEH-MPOMUIEHOBLIN Kay4yK EPM
V0747-75 * (hTOp-Kay4yK FKM
V3896-70 * TeTpadTOP3TUNEHNPOMNUIEHOBbIA CONONMMMEPHbIN Kay4ykK FEPM?
V3819-75 * (hTOp-Kay4yK FKM
e HiFluor®
V8545-75 MepdTopanacTomepbl FFKM
R-Group (HeHacblILLeHHasn yrnepogHas Luenb Bogopoaa):
= e BytagneHosbIn Kay4yk BR
C0557-70 ¢ XnoponpeHosblii Kayuyk CR
= ® 1306YTEHN30MPEHOBBIN Kay4dyK (ByTrnkay4yk) IIR
- ® 6GPOMOYTUNOBbLIN Kay4yK BIIR
- ® X/IOpPOYTUNOBbLIN Kay4yK CIIR
- ® N30MPEHOBLIN Kay4dyK IR
N0674-70 ® GyTaAMEHaKPUITOHUTPUIBHBIA Kay4vykK NBR
N3554-75 ® MMAPVIPOBaHHbIN BYTaaNeHaKPUITOHUTPUIIBHBIA Kay4vyK HNBR
- ® HaTypanbHbI KayyyK NR
- ® 6yTaAMEHCTUPOSIbHBIN Kay4yK SBR
Q-Group (C CUTMKOHOM B OCHOBHOM LIENw):
L0677-70 e PTOPCUNNKOHOBBIN Kayuyk FVYMQ
- ® MeTUN(EHNIKPEMHUAOPraHNYECKINIA KayyyK PMQ
- ® MeTUN(EHNNIBUHNIIKPEMHUAOPraHNYECKNA KayyyK PMVQ
- ® METUIKPEMHUNOPraHN4eCKNi KayvyK MQ
S0604-70 ® METUSIBUHUIKPEMHUAOPraHNYECKNA Kay4yK vMQ
TepmonnacTuyHble anactomepsl (TPE)
P5008 * nonmadupoypeTaH (TepmonnacT) TPU
P5001 ® Nonmacupo-/apmpoypeTaH (TepmMonnacT) TPU

" Opyrvie koMmnayHabl NpvBeaeHbl B pasaene 6.6.
2 CokpalLeHNs MpUYBOAATCS TOMbKO Ans HopM ASTM D-1418-79.
Tab. 6.1 OCHOBHbIE TUIMbI CUHTETUHECKOIO Kay4yKa, rpynrbl N COKpaLyeHusl

BnacTomepbl, UCMONb3yeMble AN YNIOTHEHWIA, B YaCTHOCTU UC-
nosib3yemble As NPOU3BOACTBA KOMEL, KPYrIoro CeYeHus, rapaH-
TUPYIOT [ONroBeYHOE HafeXHOe YMNOTHUTENbHOEe AEeNCTBME Npu
cobnoaeHUN yKazaHHbIX HXKe KOHCTPYKTUBHbBIX MapaMeTpoB.

Bbi60p cCOOTBETCTBYHOLLEro 3ilacTomepa

Ons obecne4vyeHnss XMMUYECKON N TEPMUYECKON CTOMKOCTU K KOH-
TakTHOWN cpefe HeO6XOAMMO BblGMpaTb COOTBETCTBYHOLLMIA 3nacTo-
Mep. Ha puc. 6.5 n 6.6 nokasaHbl 3T 3Ha4eHUs cTonkocTn. Bonee
nogpobHas nHgopmMauuns npveegeHa B Tabnvue COBMECTUMOCTHU
cpep, Parker B npyno>xeHun.

—Parker [T

Ucnonb3oBaHne oNTMMU3MPOBAaHHbIX KOMMAayHAOB C MOCTOSIH-
HbIMU CBOMCTBaMu

[nsa Toro 4To6bI 06EeCNEeYnTb COOTBETCTBME BLICOKUM TPEOOBAHNSAM
K Kay4ykKy Onsi MPUMEHEHUS B TEXHUKE, ero (hn3m4eckme CBOWCT-
Ba yNydllaloTcsa nyTeM nNpuMeHeHns gobasok. [loatoMy faxe He-
6onbLUne N3MeHeHNs1 (POPMysbl MOIYT CEPbe3HO BMNSATL Ha CBOW-
CTBa anacTtomepa, HanpuMep M3MeHeHne TBEPAOCTU ()KECTKOCTH),
NMPOYHOCTN Ha pa3pbiB, CTOMKOCTU K YOJIUHEHWIO N M3Hocy. Ons
npepoTBpaLLeHns Takoro BNnsHUS komnaHus Parker BBena cucte-
My CBI (ngeHTndumkaums KoHTponbHon naptuu). Nocne Bbixoga 13
Ba/lbLIOBOW YCTAHOBKM KaXXAas CMeCb MaTepuanoB MofyyaeTr ce-
PWIAHBIA HOMEP (HOMep napTuun) KU ganee NpPoXoauT UCMbITaHWUS B
na6opatopuun. Mpr nony4yeHnn NoNoXKMTENbHOro pesyrsrata CMeCb
nony4aeT paspeLLeHne Ha UCMonNb30BaHNe B NnponssoacTee. Onpe-
OeneHHble B Mpouecce TECTUPOBAHUS XapakTepUCTNK KoMnayHaa
(TonwwmHa, TBEPAOCTb, MPOYHOCTb Ha Pa3pbIB, NPeAenbHOe yauHe-
HKe) 3anucbiBaloTCH B apxuB. Homep napTum HaHOCUTCA Ha KaXKayto

PyKoBOACTBO MO KOMbLiaM KPYrnoro ceveHus
Parker Hannifin
Prédifa Technology Division



6 Martepuanbl anacTomMepHbIX YIIJIOTHEHUNA

KOPOOKY YNAOTHUTENBbHbIX Konew. Takum cnocoboM ynnoTHUTENb-
Hoe KonbLo Parker MoXHO oTCcneamTb BNIOTb A0 BbiMyCKa C 3aBofa
OaxKe CrycTs MHOrve rofpi.

OnTUMym TemnepaTypHOI KPMBOW BO BpeMsi ByJIKaHU3aLuum

B npouecce BynkaHu3auuy matepuian nepexoguT U3 nnacTUYHO-
ro B 3anacTM4HOE COCTOsIHUE (CM. pXC.), 1 3acTomep nprobpeTtaeT
Ba)KHelLLee CBOWCTBO ANs YIJIOTHEHUS: YNPYroCTb (B CpaBHEHUN C
ocTaTo4HON Aechopmaumen npu cxatum, pasgen 8.6). Temnepatypa
BYJIKaHN3aLMn OnpefensieT CKopocTb peakuun. OnTrMansHas cTe-
neHb CLUMBaHNS MOXET BbITb [OCTUrHYTa NpY NoAAePXXaHun Tpeby-
emMoll TeMnepaTypbl B TEHEHNE BCETO NpoLiecca.

6.2.3 TepmonnacTu4Hbie anactomepbl (TPE)

CospgaHve TepMonnacTU4HbIX 31aCTOMEPOB NpecneyeT Lenb fo-
6UTbCA COYETaHMSI CBOWCTB 3M1acTOMEPOB 1 TepmonnactoB. Ma-
Tepuasbl 3NacTUYHbl Kak pesvHa npu padbo4yux Temneparypax, HoO
noaxonsaT Anst TepMonnacTu4Hon obpaboTky Npu 6onee BbICOKMX
Temneparypax.

TepmonnacThyHble 31aCTOMEPbl MOXHO pasfdenvTb Ha OBEe OCHOB-
Hble rpynnbl:

1. SnacTtomepHble cnniasbl, NOANMEPHbIE CMECH
2. bno4Hble cononumepbl

AnacTomepHble cnnasbl, MOIMMEPHbIE CMEeCH

MaTtepuanbl TPE mMoryT cosgaBatbCs NyTEM CMELUVMBAHUSA HECLUN-
TOro Kayyyka uny Kay4dyka co cnabbiMu MornepeyHbIMy CBA3SIMU,
1M NpY NOMOLLY ANHAMUYECKO BYNIKaHN3aumm BO BPEMSsI CMELLMN-
BaHNA WM CyXOro CMELUMBaHWS CLUUTbIX 3/1aCTOMEPOB C TEPMO-
nnactom. B pesynstate nonyyaetcs marepuan ¢ ynpyrumm CBOW-
CTBaMu, KOTOPbIA MOAXOAUT AN TEPMOMNNAacTUYHON 06paboTKu.
MpepcTaBuTenV gaHHONM rpynnbl NpuBefdeHsbl B Tabnuue Huxe. Of-
Hako, HepocTaTkom AaHHOro HU3KO3aTpaTHOro Metofaa o6paboTku
0N YMNOTHEHUIA, 06bIYHO ABMSIETCHA CULLIKOM 60MbLUOe 3HaYeHne
ocTaTtoyHon fedopmauuy Npy CXKatum 1 Takxke yxyalweHue guHa-
MWUYECKOI yNpyrocTu.

OnacTomepHble cniaBbl U CMECH
Cmecu ¢ TepMmonaacTU4HbIMU nonvonecguHamn

TPO HECLUMTbIN NN CO cnabbiMu NonepeYHbIMK CBA3SIMIN
TPV clmnTas KayyykoBas hasa
TPZ apyrve, HeknaccuduumpoBaHHble, Hanpumep: ACM/PA,

EPDM/PP, EVA/PVDC, FKM/PVDF, NBR/PP, NR/PP

Tab. 6.2 Haubonee vyacTo vcnonb3yemblie Turbl TPE n nx HaumeHoBaHWs B
cootsercTeum ¢ ISO 18064

—Parker (LT

BnoyHble cononumepsbl

Opyrvne cnocobbl HanpaeneHbl Ha COMONMMMEPU3aLnio Kaydyka u
TEPMOMNAacTUYHOMO ChiPbS MMM Ha MPOLECC CUMHTe3a nonvamuaa,
nonunacTtepa, nonuadgupa unu nonnypeTaHa B CermMeHTax Ans go-
CTVDKEHUST >KenaemMoro npoduns CBOWCTB. [aHHble cononvmepsbl
obnagatoT CBOWCTBOM (DU3NYECKOrO CLUMBaHWUSI MOCPELCTBOM CUN
MEXMOJEKYNAPHOro B3aumopencTeus. B gaHHom cnydae xummye-
CKO€ CLUMBaHWe OTCYTCTBYET.

B nocnepgHve rogpl ncnonb3oBaHue TEPMOMNIACTUYHbIX NONypeTa-
HoB (TPU) B yNNOTHUTENBHON NPOMbILLIEHHOCTN CTabWNbHO pacTeT
6Gnarofgapsi NPeBOCXOQHOW CTOMKOCTU 3TUX MaTepuasnioB K U3HOCY.
B oTHOLLEHNM MPOYHOCTM Ha pa3pbiB, MPOYHOCTM HA PACTSXKEHME,
100%-Horo Mofyns ynpyrocTtu 1 NpegenbHOro yaMHEHNs MmaTepu-
anbl TPU nmetoT npenmMyLlecTsa nepen, CTaH4APTHbIMI 3f1acToMe-
pamu.

Ona TPU TBeppple 1 MArknue cerMeHTbl CBA3bIBAKOTCA APYr C ApY-
roM MOCPEACTBOM YpPETaHOBOW peakunmn. XKeCcTKne cerMeHTbl MOo-
ryT COeauHATLCH Ans GOPMUPOBaHNS KPUCTANNMYECKUX 30H U, Ta-
Knm obpasoM, (pusnyeckun clumeaTb Makpomornekynbl. [1pu 6onee
BbICOKMX TemMmnepartypax 3T obnactv MOryT pacTpecKnBaTbCs, YTO
OaeT BO3MOXXHOCTb TEPMOMNIAaCTU4HON 06paboTKy TepMonnacTuy-
HbIX MONMypeTaHoB. [locne OTNMBKM 3aKOHYeHHas AeTallb CHoBa
JomkHa 6bITb BblAep>xaHa npu 6onee BbICOKON Temneparype, 4To-
6bl CHOBa CMOIMN CCHOPMUPOBATLCH CBEPXPELLETKM PasfeneHHbIX
TBEPOOro Y MArKOro CEerMeHTOB.

Yepenys TBepAble U MArKME CErMeHTbl, MOXXHO CO3[aTb 60sbLUoe
KONMYEeCTBO Cneunduyeckn onTUMU3NPOBAHHBIX TEPMOMIacTNY-
HbIX MONNYpPETaHOB.

B cpaBHeHWM € BYNKaHU3MPOBaHHbIMY 3nacToMepamy TepMmorina-
CTU4YHbIE 2nacToMepbl ropasgo npolle obpaboTtartb U nepepabo-
Tatb 6narogaps BO3MOXHOCTW nnasneHusi. OgHako 3TO orpaHu-
YMBaeT MX UCMONb30BaHWe npu 6onee BbICOKMX TemrnepaTypax.
HekoTopble cBoiicTBa Hanbonee 4acTo Ucnonb3yembix Tunos TPE
npuBeAeHbI B TAbNnLEe HUXeE.

B wacTtHocTK, ynnoTtHuTenbHble MaTepuansl TPU xapakTtepusytoT-
CSl 0YeHb BbICOKOW CTOMKOCTbIO K nctupaHmio. OHn obnagatot oT-
JINYHBIMU QVHAMUYECKMUN XapaKTepUCTMKaMmn 1 XOPOLLUEN YCTON-
YMBOCTBIO K BO3AeicTBUsM atMmocdepsl 1 cpefpl. bonee Toro, oHn
Takxe obnagaloT NpenumyLLecTBamMmy B OTHOLLEHNM ra30HENpPOoHMLa-
€MOCTV 1 pa3pbIBHOW Aekomnpeccun. JpyruMy Ba>KHbIMU CBOWCT-
BaMU SIBMSIETCS O4EHb XOPOLLAs YCTOMYMBOCTb K O30HY, K1ucnopogy
1 ynsTpadroneToBOMy U3NyHEHUIO.

BnoyHbie cononumepbl

TPU TepMonnacTNyHbIe NOMYypPeTaHbl (Ha OCHOBE NPOCTbLIX 1
CINOXHBIX 3hMPOB 1NN yriepoaa)

TPC nonmacup, Coaep>XXaLLnin CNoXXHOI(MPHbIE rpynnbI
(cononuacTepHbI anacTomep)

TPA nonnamngoaupsl, nonnacupamuabs

TPS CTUPOS TPUBNOKCONONUMEPDI, HANPUMEP:

e SBS (cTnpon-6yTagneH-cTuporn)
e SIS (cTMpon-n3onpeH-cTMpon)
e SEBS (cTupon-atuneH/6yTuneH-cTmpor)

PyKoBOACTBO NO KOMbLiaM KPYrnoro cevyeHus
Parker Hannifin
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6 MaTtepuanbl anacTomMepHbIX YJIOTHEHUNA

6.2.4 TepmopeakTonnacTbl (aroponnacTbl)

TepMopeakTonnacTbl — 3TO CLUMTbIE MaKPOMOSEKYIbI C TPEXMEpP-
HbIMW MonepeyHbIMK CBA3SMU. OHM TBEPAbIE U XPYNKKE 1 JOMNyCKa-
tOT TONIbKO O4EHb Masyto ynpyryto aecopmanmio faxke nog Bo3aen-
CTBUEM GOJbLUMX YCUNUIA BNAOTb A0 TeMNepaTypbl pa3noXeHus!.

Mpn npousBoacTBe (hOPMOBaHHbLIX W3AENWIA TepMopeakTonna-
CTWYHbIE NNTbIE KOMMayHAbl XUMUYECKN HEO6paTUMO CLUMBAKOTCH
1 OCTaloTCHA pa3MepHO-yCTONYMBBLIMY BNIOTb A0 TEMNepaTypbl pas-
noxeHus. Mo cpaBHEHUIO C anacTomMepamy CTeneHb CLUMBKU Tep-
MOPEaKTOMNIacToB 3HAYNTENBHO BbiLLE.

Hanbonee BaXHbIMN TepMopeakTonnacTamn ABnsoTCs eHonna-
CTbl, aMVHOMNACTbl U CLUWTbIA 3MOKCUAHbIA COCTaB WM HeHacbl-

LLieHHble NonMadupHble cMosbl. OHKU He UCMONb3YIOTCS A YNIoT-
HUTENbHbLIX KOMEL, KPYTIoro CeveHust.

6.3 ba3oBble anacTomepbl

6.3.1 BytagneHakpunoHnTpuibHbin Kay4yK (NBR)

ToproBble HAMMEHOBaHUSA:

Perbunan® Lanxess
Nipol® Zeon
Europrene® Eni Versalis

Hanunuyune HutpunbHoro kaydyka (NBR) sBnsieTcst o6LwmM ycnosrem
Ons 6yTagneHakpUIOHUTPUIIbHOro cMellaHHoro nonumvepa. Co-
Oep>XaHue akpunoHUTpuna B TEXHNYECKNX U3Oenmsax MeHsieTcs (oT
18 % po 50 %) n BnusieT Ha CBOWCTBa anacToMepa. Yem Bbille co-
Oep>XaHne akpuioHUTPWNa, TeM BbllLE CTOWKOCTb K Macny 1 Tomnu-
BY. B TO >Xe BpeMsi akpunoHUTPUN 0Ka3biBaeT 06paTHbIN ahdekT Ha
3NacTNYHOCTb 1 3HA4YeHWe ocTaTo4HoW Aedopmauuy Npu cxaTum
(cm. puc.).

YHacTo MOXXHO HalT! KOMMPOMUCCHOE peLleHne 1 nogobpartb Cpea-
Hee cofep>XaHne akpuioHTpuna.

'mbkocTb Npun

PasbyxaHue @ oTpuLaTensHON
(IRM903) R\ Y\o“\n Temnepatype
A 1, A
2| 7] L
I [}
2 - — 3
s o
> >
| |
20 30 40 50

Copep>xaHue akpunoHutpuna [%]

Puc. 6.3 BnusiHne cogep xaHusi akpuioHUTpuaa

NBR o6nagaet XopoLmmMmn MeXaHN4eCKMMN CBOMCTBaMM 1 BbICOKOI
CTOMKOCTbIO K M3HOCY MO CPaBHEHUIO C APYrUMU 3racToMepamu.

—Parker [T 2

NBR He o6napaeT yCTOMYMBOCTLIO K BO3LENCTBMAM aTMocdepb! 1
030Ha.

TepmocTonkocTb: fo +100 °C, 6onee KOPOTKNIA CPOK CRy>Obl Npu
+120 °C (npwn noBbILLIEHHON TeMMNepaType CKOPOCTb CTapeHNs yBe-
NINYMBAETCS, CTapeHNe B Macre NPOSsIBNSIETCS C MEHbLUEN CKOPO-
CTblO, YEM B rOpsiYEM BO3[YXE).

[M6KOCTb NpW OTpULaTENLHON TeMNepaType: B 3aBUCUMOCTHN OT CO-
ctaBa oT —20 °C pgo -55 °C.

Xumu4yeckasi CTONKOCTb:

* anundartnyeckune yrnesogopodel (nponax, 6ytaH, HedTsiHoe
Macno, M1UHepasibHOe Macno 1 CMasku, U3enbLHOEe TOMANBO,
TOMMNBHbIE Macna);

® pacTUTENbHbIE N XXUBOTHbIE XXMNPbl U CMa3KW;

e xungkoctn HFA, HFB 1 HFC;

e MHOrve pasbaBfieHHble KMCNOTbI, LLESI0YN, COSIsiHblE PacTBOPbI
npwn HASKNX TeMneparypax;

e BoAa (cneumanbHble komnayHabl go +100 °C).

He ycToli4MB No OTHOLLEHUIO K:

® TOMNMBO C GONbLUUM COAEPXKAHNEM apoMaTNYECKMX coeauHe-
HUI (07151 BICOKOOKTaHOBOIO TOMAMBA JOSXKEH NCMONb30BaTHCS
cneumanbHbIn KoMnayHz);

® apomMaTunyecKmne yrneBoaopoabl (6eH30r);

® XJIOPMpPOBaHHbIE YrneBoaopoab! (TPUXIOPITUNEH);

® MOSISIpHblE PACTBOPUTENN (KETOH, aLleTOH, YKCYCHasi KUCNoTa,
3TUnNeHaump);

® CUJIbHbIE KUCHOTbI;

® TOPMO3HbIE XXUAKOCTU Ha OCHOBE ITMKONS;

® 030H, aTMocepHOe BO3AENCTBIE U CTApEHME.

6.3.2 bytagueHoBbIA Kay4yK (BR)

Toprosble HaVMeHOBaHWS:
Buna® CB
Europrene® Neocis

Lanxess
Eni Versalis

MonnbyTtagneHossbin Kay4yk (BR) npenmyLLecTBEHHO NCNONb3YeTCs
B COYETAHVUN C OPYrMU KaydyKamu Ans ynyyileHnst rmékocT npu
oTpuuaTenbHON TemnepaType U CTOMKOCTU K n3Hocy. BR 06bl4HO
MCMOJb3YETCS B LUMHHOW MPOMBILLIEHHOCTU, a TakXXe AJfisi NpuBoa-
HbIX PEMHEN 1 KOHBENEPHbIX JIEHT 1 HE MOAXOAUT AJs UCMONb30Ba-
HUS1 B Ka4ECTBE YMOTHUTENBHOro KoMnayHaa.

6.3.3 bytunkayu4yk (lIR)

ToproBble HAMMEHOBaHWSA:
Lanxess Butyl
Exxon™ Butyl

Lanxess
Exxon

ByTunkayuyk (M306yTuneH, N3onpeHoBbIn Kayyyk, |IR) nponssognT-
CSst MHOTVIMU KOMMaHWSIMW B Pa3fIMYHbIX BUAAX U CUIIbHO OT/IYaeTcst
copepxxaHneM nsornpeHa. MsonpeH ncnonbayetcs ans BynkaHW3a-

PyKoBOACTBO MO KOMbLiaM KPYrnoro ceveHus
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umn. bBytun nmeet HM3Koe 3Ha4YeHne NPOHMLAEMOCTU M XOopoLune
ANEKTPOU30NALNOHHbIE cBoWCTBa.

TepmocTonKocTb: NpubnuanTtensHo go 130 °C.
[M6KOCTb MpY oTpuUaTeNbHON TeMnepaTtype: NpPueAN3nTeNLHO 0O
—40 °C.

Xummyeckas CTONKOCTb:

® ropsiyasi Boga 1 nap ¢ Temneparypoi go +130 °C;

® TOPMO3HbI€ XKUOKOCTUN HA OCHOBE MTUKOJIS;

® MHOrue K1cnoTbl (CM. Tabnuly COBMECTUMOCTU CPef B MPUIo-
XKEHUN);

® ConsiHble pacTBOPbI;

® MonsipHble PacTBOPbI, HANPUMEP KETOH, aLETOH 1 CNOXXHbIe
adumpsl;

® rmapaBnnyecKune XXUAKOCT! Ha OCHOBE MOMNUIMMMKONSA (KNQKOCTU
HFC) n achmpa docchopHoin kucnotbl (kugkoctn HFD-R);

® CUJIMKOHOBOE Macso 1 CMas3Ka;

e ckangpon 500 n 7000;

® 030H, aTMOC(hepHOe BO3AENCTBIE 1 CTAPEHNE.

He yCTO4MB MO OTHOLLIEHWIO K:

® MUHepasnbHOe Macno 1 CMaska;
* TOMUBO;

® XNOPUPOBaHHbIE YINIEBOAOPOAbI.

6.3.4 Xnop6ytunosbin kay4yk (CIIR)

ToproBble HAUMEHOBaHUS:
Lanxess Chlorbutyl
Exxon™ Chlorbutyl

Lanxess
Exxon

Xnop6yTtunosbii kay4dyk (ClIR) nponssognTtcs nyTem xJopupoBaHns
6yTunoBoro Kaydyka. lNpumepHoe cogep)xaHvne B HEM Xfiopa Co-
ctasnsiet ot 1,1 % pgo 1,3 %. NMomumo ceoncTts 6yTunkay4yka (lIR),
xnop6ytunosbin kaydyk (CIIR) obnagaer ynyylweHHbIMU CBOWNCT-
BaMu OCTaTo4HOW fgecopmMauymn npu CXXaTm 1 MOXET COCTaBNAaTb
CMeCHU C apyruMun Kayvykamu.

6.3.5 XnopnepeHoBbiii Kay4yk (CR)

ToproBble HAUMEHOBaHUS:
Neoprene Du Pont™
Baypren® Lanxess

XnoprepeH 6bi1 OOHUM U3 NEPBbLIX CUHTETUYECKMX Kay4yKoB W B
obLem obnafaeT XOpoLle CTOMKOCTbI K O30HY, CTapeHuto, ar-
MOC(EPHOMY 1 XMMUYECKOMY BO3LENCTBUIO, XOPOLUMMU MeXaHU-
YeCKUMUN CBOWCTBaMM 1 pacLLUMpPeHHbIM TeMrnepaTypHbIM Auanaso-
HOM.

CTOMKOCTb K TEMSIOBOMY CTapeHuto: npubnuautensHo go 100 °C

(120 °C).
[MBKOCTL NpU OTpULaTENBHON TeMnepatype: npubnmantensHo fo 40 °C.

—Parker (LT 2

XunmMmmyeckas CTONKOCTb:

® MUHepanbHOe Macsio Ha NapadrHOBON OCHOBE C HU3KUM YpPOB-
HeM nHpekca coBmecTmocTu anactomepa ECI (cm. pasgen 8.8,
HanpumMep macno Ne 1 no ASTMY);

® CUNMKOHOBOE Macro 1 CMa3Ka;

® BOfa 1 BOOHbIE PaCTBOPbI NMPY YMEPEHHbIX Temnepartypax;

® XnagareHTbl (AaMMUaK, YrMeKncnbli ra3, ppeoH, cM. Tabnuuy
COBMECTUMOCTH Cpeq B NPUIOXKEHNN);

e yny4uleHHasi No cpasHeHnto ¢ NBR CTOMKOCTb K 030HY, cTape-
HUIO 1 aTMOC(EepHOMY BO3AENCTBUIO.

OrpaHunyeHHas XmuMmn4eckasi CTONKOCTb:

® MUHepanbHoe Macno HagTeHoBOro ocHoBaHus (Macna Ne 2 1
Ne 3 no ASTM);

® HNU3KOMOJMEKYNSPHbIE anudaTnyeckne yrneBofopoabl (mponaH,
6yTaH, TonaMBo);

® TOPMO3HbIE XXNOKOCTN HA OCHOBE MNKOJIS;

He ycToiA4MB Mo OTHOLLEHWIO K::

® apomMaTunyecKme yreBoAopPOAab! (6eH30r);

® XJIOPMpPOBaHHbIE YrNeBoAopoab! (TPUXIOPITUNEH);

® onsipHbIe PACTBOPUTENM (KETOH, aLEeToH, 3rpbl, CNoXHbIE 3rpbI).

6.3.6 XnopcynbOHMPOBaHHbIN NOMNITUIIEHOBbIN
Kay4yk (CSM)

Toprosoe HanmMeHoBaHue:
Toso-CSM® TOSOH

OTUNEHOBbLIN MOHOMEP, COLEepPXXaluii AOMOSNHUTENbHbIE TPYNMbI
xnopa u cepbl. Xop o6ecnevnBaeT CTONKOCTb BYSIKAHU30BaHHOMO
Kay4yyKa K nnameHu 1 MUHepanbHOMY Macny, HO Mpu 3TOM BAUSET
Ha rmbKoCTb NpU OTpMLATENBHON TeMnepaType.

TepMOCTOMKOCTb: NpnbnuantensHo go 120 °C.
[M6KOCTb Mpu oTpULaTENBHON TeMnepaType: NPUeIN3nTENbHO 4O
-30 °C.

Xumunyeckasi CTONKOCTb:

® MHOrve KUCNOTbI U LLENoYN;

® MHOIVe OKUCNUTENbHbIE areHTbl;

® CUNKOHOBOE Macro 1 CMa3Ka;

* BOfa M BofdHble pacTBOpbI;

® 030H, aTMOC(EPHOE BO3AENCTBUE U CTapEHUE.

OrpaHnyeHHast XuMmnyeckasi CTOMKOCTb:

® H3KOMOJEKYNsPHble anudaTtudeckune yrnesogopoabl (mponax,
6yTaH, 6eH3UH);

® MUHepanbHOE Macso 1 CMasKa, orpaHn4eHHoe pasbyxaHve B
anndartnyecknx macnax (macno Ne 1 no ASTM, cunbHoe pasby-
XaHue B HadTeHoBbIX U apoMaTtudecknx macnax (Ne 2 n Ne 3 no
no ASTM).

He ycToliuMB No OTHOLLEHUIO K:

® apomMaTunyecKme yreBoOAoPOAb! (6eH30r);

® XJIOPMpPOBaHHbIE YrNeBoAopoab! (TPUXIOPITUNEH);
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6.3.7 AnuxnoprugpnHoBbin Kay4dyk (CO, ECO)

Toprosoe HanmeHoBaHue:
Hydrin® Zeon

SnuxnoprugpuH genntcs Ha asa Tuna: romononmmep (CO) n cono-
nnmep (ECO). Kak CO, Tak n ECO obnapatoT XopoLlel CTONKOCTbIO
K MVHepasbHbIM Macnam, XXUOKOCTSM U O30HY, a TakXXe XOpOLLEN
CTOMKOCTbIO K BO3OENCTBUIO BbICOKMX Temnepatyp. OcTtato4yHas
nedopMauusi Npy CXaTun U CKIIOHHOCTb K KOPPO31K JIMLEBOIA Mo-
BEPXHOCTW YNNIOTHEHUS yBenu4dmeaetcs npu +150 °C. ECO nmeet
XOPOLUY MOKOCTb Npu oTpuuatensHoi Temnepatype. CO umeer
BbICOKYIO CTONKOCTb K ra30BOW MPOHNLLAEMOCTU.

TepmocTonkocTb: NpubnuantensHo go 135 °C.
[M6KOCTb MpY oTpuUaTeNbHON TeMnepartype: NpUbAn3nTeNbHO 4O
-40 °C.

Xummnyeckas CTONKOCTb:

* MUHepabHOe Macso 1 CMa3ka;

* anudaTtnyeckue yrnesogopoppl (MponaH, 6yTaH, TONIMBo);
® CUJIMKOHOBOE Macllo U CMas3Ka;

* BOpOA NPW KOMHATHOW TeMnepaType;

® 030H, aTMOC(hepHOe BO3AENCTBUE N CTaPEHNE.

He ycTON4MB NO OTHOLLEHWIO K:

® apomarun4eckre 1 XnoprpOBaHHbIE YrNeBOLOPOAb;

® KETOHbI 1 CNOXKHble 3hUpbI;

® Heroptoyne rugpasnudeckme xxugkocTu B rpynnax HFD-R n
HFD-S;

® TOPMO3HbI€ XKNOKOCTUN HA OCHOBE MTUKOJIS.

6.3.8 OTuneHakpunaTHbiii Kaydyk (AEM)

Toprosoe HanmeHoBaHue:
Vamac® Du Pont™

OTUneHakpunaTtHblli Kayyyk SIBISIETCS CMELLaHHbIM MOSIMMEPOM
aTUNeHa u MetTunakpunara ¢ fobasneHmemM HebOosbLLOrO KONNMYeCT-
Ba KapbOKCMNaTHOro CLUMTOro MOHOMepa. He cnefyeT nytaTb aTu-
JIeHaKpUNaTHbIN Kay4yk C nonMakpunaTHbiM Kaydykom (ACM).

TepmocTonkocTb: o 150 °C (kpaTkocpoyHas fo 175 °C).
lM6kocTb Mpu oTpULATENLHOW TemnepaType: B COOTBETCTBUM C
npumeHeHnem, npubnuauntensHo ot —30 °C po -40 °C.

OTuneHakpunaTHbIN Kay4yK MMEET OYeHb BbICOKYH CTOMKOCTb K
030HY U Kucnopopgy. Ero cTonkocTb K MyUHepanbHOMY Macny Xopo-
Lwas Takasi Xe, Kak gns 6onsnHcTea Tunos ACM. StuneHakpunar
pasbyxaeT B Macne Ne 1 no ASTM Ha BennyHy npubnmanTensHo oT
5 % po 10 % v B macne Ne 3 no ASTM Ha BenuuvHy npubnuanTens-
Ho oT 45 % [0 55 %. STnneHakpunaTHbIN Kay4yK HE UMEET CTONKO-
CTW K KETOHaM, TOMJIMBY 1 TOPMO3HbIM >XXUOKOCTSAM.

—Parker [T 2

6.3.9 OTuneHnponuneHoBbin Kayyyk (EPM, EPDM)

(npeabioywme cokpatyeHns: APK, APTK, EPR)
ToproBble HaMeHOBaHUS:

Keltan® Lanxess
Vistalon® Exxon

Dutral® Eni Versalis
Nordel® Dow Chemicals

EPM — 370 KayuyK, U3rotaBnMBaemMblii Kak COMonMmep aTuneHa n
nponuneHa. dTuneHnponuieHaneHoBbin Kayvyk (EPDM) nponsso-
ONTCS C UCMONb30BaHNEM TPETbEro MOHOMEpPA 1 NMPOSIBNSET OCO-
6eHHO BbIrogHble CBOWCTBA ANSA YMJIOTHEHUA B rMApPaBINYeCKMX
XKNOKOCTAX Ha ocHoBe admpa hochopHON KMCoTbl. [daHHbIn ana-
CTOMEp LUMPOKO UCMOMb3YeTCs B TOPMO3HbIX CUCTEMAX, paboTato-
LLMX C XXMOKOCTAMU Ha OCHOBE MTNKONS.

TepmocToikocTb: go 150 °C (makc. 180 °C B Boge v nape).
[M6KOCTb Npu OTpULATENBHON TeMNepaType: npnbnnanTensHo fo -50 °C.

Xumpnyeckas CTONKOCTb:

e ropsiyas Boga v nap ¢ Temnepatypoi o +150 °C, cneumasnbHble
komMnayHgpl go +180 °C;

® TOPMO3HbIE XXMOKOCTN HA OCHOBE IMMKONSA C TeMneparypon o
+150 °C;

® MHOrve opraHnyeckmne 1 HeopraHNyYeckne KCnoTbl;

® yuCTALWME CpeacTBa, cofda U KanuiHble LLeno4u;

® ryapaBAMYECKNE XUAKOCTU Ha ocHOBe adhumpa dochopHoi
kucnotbl (HFD-RY);

® CUNMKOHOBOE Macno 1 CMa3Ka;

® MHOrVe NonsipHble PaCTBOPUTENM (CINPTbI, KETOHbI, CITOXHbIE 3UpPbI);

e ckangpon 500 n 7000;

® 030H, aTMOcEepPHOE BO3AENCTBUE U CTapeHUE.

He yCTOlYMB NO OTHOLLEHWIO K:

® MPOAYKTbl MUHEPaNbLHOrO Machna (Macna, CMasKku 1 TOMIMBO).

6.3.10 ®Topkay4dyk (FKM)

ToproBble HAMMEHOBaHNS:

DAI-EL™ Daikin

Fluorel® Dyneon
Tecnoflon® Solvay Solexis
Viton® Du Pont

dTOpKayyyK npumedaTenieH LUMPOKMM ANanas3oHOM MPUMEHEHNS.
FKM o6nagaet OTNMYHON CTOMKOCTBLIO K BbICOKUM TeMMepaTypam,
O30HY, KUCNOPOAY, MUHEPanbHOMY Maciy, CUHTETUYECKUM rMapas-
JINHYECKMM XKUOKOCTSIM, TOMMBY, apoOMaTW4YecKuMm BellecTBam W
MHOMMM OpraHW4ecknM pacTBopuTensmM u BewectsaMm. CTOMKOCTb
K HU3KUM TemrnepaTtypam Ansi CTaTu4eCcKoro NprMeHeHNst cCocTaB-
nset okono —25 °C (HekoTopble MPUMEHEHUs U (Unn) KomnayHabl
pocTturatoT aheKTUBHOIO ynioTHeHUs BrnoTh Ao —50 °C). Mazosas
NMPOHMLAEMOCTb OYEHb HU3Kasa 1 aHanornyHa Gytunkay4yky. Cne-
umnanbHble komnayHabl FPM o6nagatoT BbICOKON CTOMKOCTbLIO K KC-
nioTam, TOMNAuBY, BoAe 1 Napy.

PyKoBOACTBO MO KOMbLiaM KPYrnoro ceveHus
Parker Hannifin
Prédifa Technology Division
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ABnsscbk hTOPaNacTOMEPOM C BbICOKOW MPOU3BOAUTENBHOCTHIO,
HiFluor® gpemMoHCTpUpyeT XUMNYECKYIO CTaBUSIbHOCTb, CPaBHUMYHO
¢ nepdropkayvykamu (FFKM) npakTnyeckun Bo BCcex cpepax.

Ha npakTtuke B nonsipHbIx pacteopuTenax HiFluor® o6napaet 3Ha-
YMTENbHBIMW NPeNMyLLEeCTBaMI HaZ TPagULMOHHBIMU NONMMepamum
FKM.

HiFluor® MoXeT LUMPOKO UCMONb30BaTbCsl BO BCEX CEKTOpPAaXx Mpo-
MbILLIEHHOCTU. OTOT KOMMayHA, MOXET UCMONb30BaTbCs Kak Ans
TPaguLMOHHbBIX YNOTHUTENbHBIX KONEL B CTaHAapTHbIX (AlnMo-
BbIX 1 METPUYECKMX) pasmMepax, Tak 1 gns guadparm n GopmoBaH-
HbIX TEXHUYECKMNX N3LENNI B COOTBETCTBUN C YEPTEXXAMU KIINEHTA,
a Takke MOXET nepepabaTbiBaTbCA B PE3MHO-METANININYECKOM CO-
yeTaHuu.

TepmocTonkocTb: fo 200 °C v npu 60nee BbICOKMX TeMnepaTtypax C
YMEHbLLEHNEM CPOKa CIy>X6bl.

[M6KOCTb MpY oTpuLaTENbHON TeMnepaTtype: NPUeAN3nTENLHO 00
—25 °C (cneumanbHble koMmnayHAabl npuénmauTensHo go 50 °C).

Xummyeckas CTONKOCTb:

® MUHepasnbHOe Macno 1 cMaska, Hu3koe pasbyxaHue B Macnax ot
Ne 1 o Ne 3 no Hopmam ASTM;

® OrHecTOoWKMe rmgpasnnyeckme XXngkoctu rpynnsl HFD;

® CUJIMKOHOBOE Macso U CMas3Ka;

® pacTuTeNbHbIE U XXMBOTHbIE XXNPbI 1 CMa3Ku;

* anndaTtnyeckue yrnesogopoppl (Tonimeo, nponaH, 6yTaH, npu-
POLHbIN ras);

® apomarunyeckue yrnesogoponp! (6eHson, Tonyor);

® XJIOPVPOBaHHbIE YrNeBOAOPOAb! (TPUXIOPITUNEH N YETBIPEXXII0-
PUCTLIA yrnepon);

® TOMNMBO, BKJIIO4As TOMMBO C COAEP>XXaHNEM METaHONa;

® BbICOKUIA BaKyyM;

® O4eHb XOpoLLasi CTOMKOCTb K 030HY, aTMOC(epHOMY BO3ENCT-
BUIO 1 CTAPEHNIO.

He ycTON4MB NO OTHOLLUEHWIO K:

* MoNsipHblE pacTBOPUTENM (aLUETOH, METUNOBbIN 3UP, KETOH,
aTunaueTar, AU3TUNoBbIn 3up, ANOKCaH);

e ckangpon 500 n 7000;

® TOPMO3HbIE XKNOKOCTU HA OCHOBE MTNKOJIS;

® aMMuayHbIi ras, aMmuHbl, LLEeNoYn;

® neperpeTbii Nap;

® HII3KOMOJIEKYNAPHbIE OPraHNYecKne KUCNoTbl (MypaBbiHas 1
YKCYCHasi KUCOTb).

6.3.11 ®TopocunukoHoBbIA Kay4yk (FVMQ)

ToproBble HAMMEHOBaHNIS:

Silastic® Dow Corning

Silopren® Momentive

FVMQ cogepXxuT TpudTOopnponunbHble rpynnbl, @ Takke MeTWib-
Hble rpynnbl. MexaHnyeckne n usnyeckre CBONCTBa O4eHb MOXO-
X1 Ha VMQ.

—Parker (LT .

OpfHako (TOPOCUNMKOH MPOSABASET 3HAYUTENIbHO JyHLUY CTOW-
KOCTb K TOMIMBY U MUHEpPasbHbIM MacfiiaM W HEMHOMO MEHbLLYHO
CTONKOCTb K ropsiieMy BO3ayXy Mo CpaBHEHUO ¢ cunukoHoM (VQM).

TepMoCTOMKOCTb: NpnbnuantensHo go 175 °C (makc. 200 °C).
CTOMKOCTb K OTpuuaTeNnbHOW Temnepartype: NpuonusnTenbHO A0
-55 °C.

XuMunyeckas CTOMKOCTb: Takasi Xe, Kak u anst VMQ, [ononHuTensHo

COBMECTUM CO CriefyoLLMMN BELLECTBaMM:

® apomMaTtnyeckme MruHepasbHble Macna (Hanpumep, macno IRM
903);

® TOMJIMBO;

® HN3KOMOJNEKYSISAPHbIE apoMaTUYeCKne yrnesogopoae! (Hanpu-
mep, 6eH30n, Tonyorn);

6.3.12 lmapupoBaHHbIN GyTagneHaKPUIOHUTPUNbHbIN
kaydyk (HNBR)

ToproBble HaVMeHOBaHUS:
Therban® Lanxess
Zetpol® Zeon

HNBR sBnsieTcst CUHTETUYECKUM Kay4yKOM, Nosly4aemMbiM B pPe3yrib-
Tare NOMHOro UM YaCTUYHOMO MMOPUPOBAHNS HUTPUIBHOTO Kay4y-
ka (NBR). MMmaBHbiM1 oTnnynsimmi no cpasHeHnto ¢ NBR aBnsiotcs
6onee BbiCOKas CTONKOCTb K Temnepatype (go 150 °C) n xopoLuas
CTOMKOCTb K OKUCNUTENIbHOMY BO3OENCTBMIO (HanpumMep, O30Ha).
HNBR Takxe obnagaet o4eHb XOPOLUMMU MEXaHUYECKUMU CBOM-
CcTBaMU.

TepMOCTOMKOCTb: NpnbnuantensHo go 150 °C.
CTOMKOCTb K OTpuuaTtenbHOn TemnepaType: B 3aBMCMOCTU OT CO-
cTaBa, go —-40 °C.

Xumunyeckasi CTONKOCTb:

¢ anudartnyeckmne yrneBogopoabl;

® pacTUTeNbHbIE U XXNBOTHbIE XXUPbI 1 Macna;

e xungkoctu HFA, HFB 1 HFC;

® MHorve pas6aBrieHHble KUCIOTbl, OCHOBAHUS U COJIsiHbIE PacTBO-
pbl NPY HU3KNX TemMnepaTypax;

e Bofa n nap ¢ temneparypon go 150 °C;

® 030H, aTMOC(EPHOE BO3AENCTBUE U CTapEHUE.

6.3.13 NMepdTopkay4yk (FFKM)

ToproBble HaVMeHOBaHUS:
Parofluor® Parker
Kalrez® Du Pont™

FFKM o6napaet xumudecknmu ceorictBamu PTFE (Teflon®) n ynpy-
rmmn ceolictBammn kaydyka FKM. O6paboTtka nepdtopkayyyka
SIBNSAETCS CMOXHbIM MpoueccoM. B ¢BA3n ¢ 3HaunTenbHo 6onee
BbICOKOM CTOMMOCTLIO MO cpaBHeHnto ¢ FKM nepdTopkayyyk mc-
NMonb3yeTcsi TONbKO B TakuxX O6MacTsaX MPUMEHEHUs, roe Hepdo-

PyKoBOACTBO NO KOMbLiaM KPYrnoro cevyeHus
Parker Hannifin
Prédifa Technology Division
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CTaTO4YHO MPUMEHEHNE OPYrX TUNOB KoMnayHga. Takue ycroBusi
NPUMEHEHNs (arpeccuBHasi cpega 1 (Un) OYeHb BbICOKME TeMne-
paTypbl) CyLLLECTBYIOT, HANPUMEP, B NOSTYNPOBOAHNKOBOW NPOMBbILLI-
NIEHHOCTUN, U3MEPUTENILHOWN TEXHNKE USIN XUMUYECKON MPOMbILLNEH-
HOCTW.

TepmocTonkocTb: NpubnuantensHo go 310 °C.
CTOIKOCTb K OTpuuaTtenbHOW TemnepaTtype: nNpubnmsnMTensHo Ao
—15 °C, cneumanbHble komnayHapl fo —35 °C.

Xummnyeckas CTONKOCTb:

® MpPaKTUYECKUN BCE XUMMNYECKNE BELLECTBA;

® KuUcrnopop, 030H, aTMocgepHoe BO3OENCTBIE 1 CTAPEHNIO;

® OYeHb HU3Kas NoTepsi Beca B rNy6oKOM BaKyyMe Mpu BbICOKUX
Temneparypax.

He ycTON4MB NO OTHOLLEHWIO K:
® XMMUYECKMEe CoednHeHNs copeprxalime ctop (Hanpumep, dhpe-
oH 11,12, 13, 113, 114).

6.3.14 NMonunakpunaTtHbin Kay4yk (ACM)

Toprosble HaVMeHOBaHVS:
HyTemp® Zeon
Noxtite® UNIMATIC

ACM, nnn ynpoLLeHo akpunaTHbIi Kaydyk, COCTOUT U3 OCHOBaHWS U
clwmsarowero MmoHomepa. OCHOBHON MOHOMEP (Kay4yKOBO€E OCHO-
BaHVEe) COAEPXUT pasfiMyHble akpunaTHble 3upbl, KOTOPbIE BANSI-
0T Ha N3NYECKME CBOMCTBA BYNIKaHN3ATOPOB. STUNEHAKPUNaTHbIN
Kay4yk obnagaeTt XopoLUei CTOMKOCTbIO K HarpeBy Y MUHEpasibHO-
My Macny, B TO BpeMs Kak 6yTunakpunaTHbIii Kaydyk obnagaer nyd-
LWen rMbKOCTbIO MpU oTpuuaTesibHOM TemnepaTtype. AKpunaTHbIi
Kay4yK [IEMOHCTPUPYET XOPOLLYIO CTOMKOCTb K MUHEPanbHOMY Ma-
Cny, Kncnopogy 1 030Hy fAaxke nNpuv BbICOKMX Temnepartypax. Bogoc-
TONKOCTb 1 TMOKOCTb NMPU OTpULaTenbHON TeMMnepaType MeHbLLE Mo
cpasHeHuto ¢ NBR.

TepmocTonkocTb: NpubnunantensHo o 150 °C (kpaTkocpo4yHO npu-
MepHo go 175 °C).
[MB6KOCTb NpW OTpULATENBHON TemnepaType: npnbnnanTtensHo fo -20 °C.

Xummnyeckas CTONKOCTb:

* MUHepanbHOe Macso (Macno Ans gsuratens, peaykropa, TpaHc-
Muccuny;

® 030H, aTMOC(hepHOEe BO3AENCTBUE N CTApEHNE.

He yCTO/4MB MO OTHOLLIEHWIO K:

® TOPMO3HbIE XUAKOCTN Ha OCHOBE TIMKONS;

® apomaTuyeckune BELLECTBA U X/IOPUPOBaHHbIE YINIEBOAOPOLb!;
* ropsiyasl Boga, nap;

® KUCIOTb, LLeN0YM, aMUHBI.

—Parker [T 2

6.3.15 TepmonnacTn4yHbiv nonuypeTtaH (TPU)

ToproBble HaMeHOBaHUS:
Ultrathan® Parker

CyLecTBYET MHOMO pPasfiyHbIX TUMOB TEPMOMNIACTUYHBIX Nonype-
TaHoB (TPU), KOTopble pas3nnyarTcsl COCTaBOM UCMOSb3YEMbIX MO-
JIMONOB 1 N30LMaHaToB.

MaTtepunansl TPU Ha ocHoBe achumpa, B HaCTHOCTU, XapaKTepn3yoT-
CS1 O4EHb XOPOLLEN CTOMKOCTLIO K MUHEPaSIbHOMY Machy, OTIINYHOWN
CTOMKOCTbIO K M3HOCY, BbICOKOW MPOYHOCTBIO Ha paspbiB 1 yrpy-
roCTblO.

Mopgudukaumm ¢ NprYMEHeHWeM ApYyroro Cblpbsi, Hanpumep Mo-
nmacrpa, MOryT yny4wuTb CTOMKOCTb K HU3KMM TemnepaTtypam
n rugponuay. Opyrue mopgudukaumm Takxe [aroT BO3MOXHOCTb
3HAYUTENBHO YBENUYUTbL CTOMKOCTb K GropasnaraembiM macnam,
HanpuMep CUHTETUHECKMM CNOXHbIM 3cdhrpam.

lazoBas npoHuuaemocTb cpasHmMa c lIR.

TepMocTonkocTb: NpubnuauntensHo 0o 80 °C (cneumanbHble TUMbI
0o 100 °C, kpatkocpoyHas o 120 °C).

CTOMKOCTb K OTpuuaTesibHOW Temnepartype: NpuonusnTensHO A0
—-45 °C.

KomnayHgbl Ultrathan® He nposiBNsitoT NoOBbILEHNST XPYNKOCTY MpK
oTpuUAaTENbHON TemnepaTtype, YTO O3HAYAET, YTO YMIIOTHUTENbHbIE
konbua Ultrathan® He paspyLuatoTcs nog, AecTBUEM MEXaHNYECKON
HarpysKkn (UCMbITaHWA Ha XONMOAHbLIN U3rnb) Jaxke Npu 3HaAYEHUAX
TemnepaTtyp HUXe TemnepaTypbl Nepexofa B CTeknoobpasHoe Co-
CTOsIHME.

Xumnyeckas CTONKOCTb:

® yucTble anudaTnyeckne yrneBogopoabl (mponaH, 6ytaH, HedTe-
NPOAYKTbI); 3arpsi3HeHNst (Bnara, CnvpTbl, KUCNOTHbIE U Le-
JI0YHbIe KOMOGMHALMM) MOMYT OKa3aTb XUMUYECKN arpeCcCrBHOE
BO3AENCTBUNE Ha NONNypeTaHbl;

® MUHepanbHble Macna 1 cMasKu (onpegeneHHble 4O6aBKu MoryT
oKasaTb arpeccrBHOE XVMUYeCKOoe BO3OEeNCTBME HA CTaHdapT-
Hble maTepuansl!);

® CUNMKOHOBbIE Macsna 1 CMasku;

e Bofa c Temneparypon go 50 °C;

® 030H 1 CTapeHue.

He yCTOlYMB MO OTHOLLEHWIO K:

® KETOHbI, NPOCTbIe 3h1Pbl, CIOXHbIE 3hMPbI, CNMPTLI 1 FMKONK;
* ropsiyas Boga, nap, Weno4u, amvHbl U KUCTOTbI.

6.3.16 CunukoHoBbIi Kay4yk (LSR, Q, MQ, VMQ)

ToproBble HAMMEHOBaHNS:

Elastosil® Wacker
Silopren® Momentive
Silastic® Dow Corning

PyKoBOACTBO MO KOMbLiaM KPYrnoro ceveHus
Parker Hannifin
Prédifa Technology Division
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TepMUH «CUNMKOHOBBIA Kay4yyK» OXBaTbIBAE€T LUMPOKYIO rpynny Ma-
Tepuanos, cpegn KOTOpbIX Haubonee 4acTo UCMOb3yeMbIM KOM-
nayHooMm SIBNSeTCs  METUNBUHUIKPEMHUAOPraHNYeCcKuidi  Kaydyk
(VMQ). K aTtoin kaTeropum Takxxe OTHOCUTCS XXUOKWIA CUNMKOHOBbIN
kay4dyK (LSR). OH MOXET 6bITb OKpaLLeH NoYTK B Nto6ON LBET U ne-
pepaboTaH Kak OBYXKOMMOHEHTHass cMeCb. CUTIMKOHOBbIE 3NacTo-
Mepbl Kak rpynna obnagatoT OTHOCUTENBHO Crabont MPOYHOCTHIO
NpY HaTS>KEHNUW, CONPOTUBIIEHNEM Pa3pbIBY U N3HOCY. OQHaKo OHY
obnagaroT MHOMMMI 0COBbIMY CBOMCTBaMU: B OGLLIEM CllyYae cunm-
KOHbI MEIOT XOPOLLYK CTOMKOCTb K TemnepaTypam o +230 °C un
XOPOLUY MOKOCTb Npy oTpuuaTtensHon Temnepartype go —60 °C,
CTOMKOCTb K aTMOC(EepPHOMY BO3AENCTBUIO, XOPOLLUNE UIONSLMNOH-
Hble U (h13M4ECKME CBONCTBA, a TakXKe XOPOLLIYIO COBMECTUMOCTb C
pacnpoCTpaHeHHbIMI cpegamMu.

TepmocTonkocTb: npubnuauntensHo go 210 °C (cneunanbHble TUMbI
0o 230 °C).

[M6KOCTb MpY oTpuLaTENbHON TeMnepaTtype: NPUeAN3nTENLHO 00
—60 °C / -55 °C (cneumanbHbie Tunbl go —100 °C).

Xummyeckas CTONKOCTb:

* anudaTtnyeckne macna ans asuratenen n pegykTopos (Hanpu-
mep, macno IRM 901);

® paCTUTESNIbHBIE U XXUBOTHBIE XXMPbI Y1 CMa3KW;

® TOPMO3HbIE XXNOKOCTW Ha OCHOBE MIUKOSS;

e orHecTolkme macna rpynn HFD-R n HFD-S;

® XJIOPVPOBaHHbIE apoMaT4ECKUE YrNieBoAopoabl (Hanpumvep,
xnodeH), xnopgudeHnn (BKoYas OrHECTOMKNE N30NSTOPSI,
oxJlaXfaroLLme XUOKOCTY TpaHchopMaTopoB);

e Boga c TemnepaTypoin go +100 °C;

e cnabble ConsiHble PacTBOpPbI;

® 030H, aTMOCcEPHOE BO3LENCTBME U CTAPEHME.

He ycToli4MB No OTHOLLEHMIO K:

® MeperpeTbii BOASHOM nap ¢ TemnepaTypoii Boiwe +120 °C;

® KWCNOTbI U LLENOYN;

® CUNMKOHOBOE MacsIo 1 CMas3Ka;

® HU3KOMOJIEKYNSIPHbIE XJTOPUPOBaHHbIE YIeBOA0POaAbI (Hanpu-
Mep, TPUXIIOPITUIIEH);

® apomMaTU4ecKoe MUHepasnbHOe Macno;

® TOMMNVBO;

® apomarunyeckue yrnesogopoppl (Hanpumep, 6eH3on, Tonyorn).

6.3.17 byTagueHcTMpONnbHbIN Kay4dyK (SBR)

ToproBble HAMMEHOBaHWS:
Buna SE, SL,V Lanxess
Intol® Eni Versalis

SBR, BeposiTHO, 605nee M3BECTEH Mog CTapbiM/ HAMEHOBaHUSMU
«Buna S» unn «GRS» («cTaHgapTHbIN (roOCY[apCTBEHHbIN) CTUPOMb-
HbI Kay4yK»), KOTOpbIA BNepBble Gbln NPON3BEAEH Nog, KOHTPONIEM
npasuTenbcTBa B nepuog ¢ 1930-ro no 1950-1 rogbl Anst 3aMeHbl
HaTypanbHOro Kaydyka. O6bl4HOE Konm4ecTBO 6a30BbiIX MOHOME-
poB 6yTagveHa 1 CTMpona CoCTaBnseT nNpuénuantensHo 23,5 %.
Okono TpeTn MupoBoro obbema npounssogmmoro SBR ncnonbay-

—Parker (LT 2

eTcs Npy NPoM3BOACTBE LWMH. Vicnonb3oBaHue ynnoTHeHun SBR
06bIYHO OrPaHNYEHO NMPUMEHEHNAMU C TOPMO3HBIMU XXNOKOCTAMU
Ha OCHOBE MKONS.

TepMoCTOMKOCTb: NpubnuantensHo go 100 °C.
[M6KOCTb Mpu oTpULaTENBHON TeMnepaType: NPUeIN3nTENbHO 4O
-50 °C.

Xumunyeckasi CTONKOCTb:

® BOAa, CrMpPT, MMKOSb 1 onpeaeneHHble KETOHbI (Hanpumep,
aLETOH);

® TOPMO3HbI€ XXMOKOCTU Ha OCHOBE IMMKONS;

® CUNKOHOBOE Macro 1 CMa3Ka;

¢ cnabble BogHble PacTBOpPbI, crabble KUCMOTbI, LLENoYn U Cosn.

He ycTO4MB MO OTHOLLEHWIO K:

® MUHepanbHOe Macno U cMaska, TOMMBO;

* anudartnyeckre yrnesofopoabl, Takme Kak nponax, 6yTaH, neH-
TaH, rekcaH, rentas;

® XNOPUPOBaHHbIE YINEBOAOPOAbI, TAKNE Kak XNopohopM, TPUX-
JIOP3TUNEH, TeTpaxnopug,

® OKUCNTENbHas cpefa, HanprMep a3oTHas KUCNoTa, XPoMoBast
KUCIIOTa, NepeKNCb BOAOPOAA, XN1op, 6poM.

6.4 Bbi6op KOMnayHaa

KayyykoBoe ocHOBaHue 1 TBEpOOCTb 3NaCTOMEPHON PE3NHOCMECH

SBNSAIOTCA BaXKHENLLUMMU NapaMeTpamn ans eé yCTon4mBoCTM K Ha-

rPeByY, XMUYECKMM 1 MEXAHUYECKUM Harpy3kam.

Kog komnayHga Parker, Hanpumep N0674-70, copep>XnT aga cne-

OYOLMX KIHOYEBbIX 3NeMeHTa:

1. Tun Kay4dyka, Ha KOTOPOM OCHOBaHa Pe3MHOCMECH, 3a[aeTCs Ha-
YanbHOW 3arnaBHON GYKBOWA:

= nonuakpwnar

= 6GyTUN NN XNopoByTUn

= XyiopnepeH

= 3TUNIEHNPONWUMEH U 3TUNEHMNPONUIEHANEH
= GyTagneHcTupon

= (pTOPOCUNNKOH

= GyTagneHakKpuIoOHNTPUI

= TEPMONIaCTUYHBIA NONYPETaH
= CWINKOH

= (pTopyrnepop

= aNMXnoprugpuH

<< wUuUzZzZromo w>»

2. JnanasoH TBEpOOCTM KoMMnayHOa o603HayaeTcsd nocnegHuMun
undpamn; Hanpumep, «70» 03Ha4aeT, YTO AManasoH TBEPLOCTU
07151 COOTBETCTBYIOLLEro KomnayHga cocrasnsieT 70*° eguHuiy, no
wkane LLlopa A (M3mepeHne Ha NocKoM o6pasLe).

Yucno mMexgy OBYyMS 3TMMU 3feMeHTamu NpencTaBnsieT onpepe-

NeHHyto hopMyny CMecH, KoTopasi rapaHTUpYeT , YTO faHHas pesu-

HOCMeCb BCerfa nponsBoanTCS B COOTBETCTBME OQHOMY 1 TOMY >Ke

COCTaBy M 4YTO 3Ta cMecCb Oblfla BCECTOPOHHE MPOTECTMPOBaHa A0

MOMEHTa YTBEPXKAEHNS KOMMaHnen Parker.

PyKoBOACTBO NO KOMbLiaM KPYrnoro cevyeHus
Parker Hannifin
Prédifa Technology Division



6 MaTtepuanbl anacTomMepHbIX YJIOTHEHUNA

Bbi6op 6a30BOro Kay4vyka

CoBMeCTMMOCTb cpefibl U TemnepaTypHas CTOMKOCTb SBASIOTCH
Hanbonee BaXXHbIMM NapameTpamun ons Bbibopa 6a30BOro Kaydyka.
ToyHoe 3HaHWe TemnepaTyp 1 cpedbl (BKIIO4as CMa304Hble MaTte-
puanbl 1 YACTSLUME CPEACTBA), KoTopble 6yaAyT BO3AENCTBOBATb Ha
YMNOTHEHNE B KOHKPETHbIX YCMOBUAX NMPUMEHEHNS, ABNSETCA 065-
3aTefnbHbIM TPeboBaHNeM NS Bbibopa nogxoasiliero 6a3oBoro Ka-
ydyKa.

[wrana3oHbl Temnepartyp, NpuBeLeHHbIE Ha puc. 6.5 Ans pasnu4HbIX
KOMMNayHOoB 3/1acTOMepPOB, OTHOCATCS K ANUTENbHOMY BO3[AEWNCT-
BMIO TeMMepaTtypbl B OKPY>XEHUN Cpefbl, KOTOpas He oka3blBaeT
arpeccuBHOro AeNcTBUS Ha 6a30BbI 3N1acTOMep NMpu 3TUX TeEM-
neparypax. Onsa 60nbMHCTBa TUMOB Kayyyka MepBOHaYasibHbIN
NPOAOIKNTENBHBIN NEpPerpes anacToMepa BeOeT K AanbHenLwemy
CLUMBAHWIO MOSIMMEPHbIX Lienei, T. €. MPUoBpeTeHNIO TBEPAOCTUN 1
BbICOKOW OCTaTo4HON aedopmann. ITO NPUBOANT K YBENNYEHMIO
HenTpanusauun gedopmaumm n (Mnv) cun ynpyroctu, BbI3BaHHbIX
cxaTuem. Ecnu octasLumxcs cun ynpyroctu okasblBaeTcs HegocTa-
TOYHO, MOTYT BO3HVKHYTb YTEYKN.

KpaTtkocpoyHoe npeBbIleHne [oNyCTUMbIX TemnepaTtyp AnUTenb-
HOMO BO3LENCTBNS BOSMOXHO [0 ONPEAESIEHHON CTeNeHn (B 3aBu-

CYMOCTV OT COBMECTUMOCTY Cpefbl), HO BEAET K YMEHbLLEHNIO CPO-
Ka cny>o6bl (puc. 6.5).

MpakTnyeckn Bce anacTomepbl B GObLUEA MM MEHbLUEA cTerne-
HV NoABEepP)XEHbl U3MEHEHUsIM Mof, DU3UYHECKM USIN XUMUYECKM
BO3[OENCTBUEM Cpefbl, KOTOPOE 3aBVCUT OT XMMUYECKOrO COCTaBa
anacToMepa v cpefpl, a Takxke OT AeNCTBYIOLLMX YCNOBUIA OKPY>Ka-
towein cpegpl. OfHMM U3 rMaBHbIX (HaKTOPOB ABMSETCS Temnepary-
pa. C pocToM TeMMnepaTypbl arpeCCUBHOCTb CPefibl MOBbILLAETCS.

dusnyeckme BO3OENCTBUSA BKIOYAOT ABa NapannenbHbIX npolecca:
1. MNornoweHne cpenbl anacToMepom.
2. BblgeneHne pacTBOPUMbIX MHIPEQUEHTOB KOoMMayHaa (oco-
6€eHHO nnacTnduKaTopoB) N3 anacToMmepa.

PesynestaTtom siBNsieTca nameHeHne obbema, T. e. pasbyxaHue unm
ycagka. CTeneHb n3MeHeHnsi o6bema B OCHOBHOM 3aBUCUT OT Tuna
cpefdpl, CTPYKTYPbl Kay4ykOBOro KomnayHga, Temnepartypbl, re-
OMeTpU4ecKon opmbl (TONWMHBLI Matepuana) u oT CAaBIEHHOro
COCTOSIHVA OeTann U3 Kayyyka. B coaBneHHOM COCTOSIHAM Kayyyk
pasbyxaeT 3Ha4NTENBHO MeHbLUe (3o 50 %), 4em B CBOGOAHOM CO-
CTOSIHWK, KaK 3TO MPOUCXOOUT Npu TecTax Ha pasbyxaHue.

SBR

ByTagnmeHCTMPOnbHBIN Kayvyk

TPU

MonnypeTaH

IR

ByTagnmeHakpunoHNTPUBHLIN Kay4yk
NBR

ByTapneHakpnnoHUTPUAbHBIN Kay4yk
HNBR

CR

XnopnepeHoBbIN Kay4yk

ECO

ONUNXNOPrmapuHOBbLIN Kayyyk
ACM

MonnakpunaTHbIN Kay4yk

EPDM
STUNEHNPONUAEHANEHOBBIN KaydyK
vMQ

CWNMKOHOBbIN Kay4yk

FVMQ

PTOPOCUNVNKOHOBbIN Kay4yK
FKM

dTopkay4yk

FKM

dropkay4yk (HiFluor®)

FFKM

MepdTopanacTtomep (Parofluor®)

TMapVPOBaHHbIN GyTaaneHaKpPUIOHUTPUIBHBINA KaydyK

-100 -75 -50 -25 0 25 50 75 100

Mepuog pa6oTbl 1000 yacos.

[aHHble avanasoHbl TeMneparyp AeNCTBUTENbHDI A YCNOBUIA NPUMEHEHWS!, B
KOTOPbIX N36EraeTcst KOHTaKT CO CPeoV, OKa3blBatoLLIEN arpecCMBHOE BO3AEN-
CTBVE Ha paccMaTprBaeMbIi KOMMayHA,

Mpumep: VMQ: B Bo3ayxe fo +210 °C, B8 Boge fo +100 °C.

Puc. 6.4 BepxHuvie npenesnbl TeMnepatypbl 4151 Pa3nHbIX 31aCTOMEDHbIX
marepuvanos

—Parker [T .

125

150 175 200 225 250 270 320 Tewmnepartypa

[Cl

JocTuraercs ToNbKO Npu onpeaeneHHbIX YCNOBUAX CO cneuuanbHbIMU KoMnayHaamm

PyKoBOACTBO MO KOMbLiaM KPYrnoro ceveHus
Parker Hannifin
Prédifa Technology Division
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EF’DM

Tewmneparypa ['C]

200 Fkm

150 HNBR

100 NBR

50

0,1 0,5 1,0 5,0 10

[aHHas cxema NPYBOAMTCS UCKMIOHUTENBHO AN cnpaBki. PakTnyeckoe Bpems
CNy>X6bl YINOTHEHNSA NPK SKCNAyaTaumm C NPeBbILLEHNEM TeMmnepaTypbl 3aBUCUT
OT YCNOBUA MPUMEHEHNS 1 YNIOTHAEMOW Cpeab!.

Puc. 6.5 BepxHue npegesbl TeMnepatypbl 4151 Pas3/iNgHbIX 31aCTOMEPHbIX
martepuanos

Mpepen [ONyCcTMMOro U3MeHeHusi o6bema 3aBWCUT OT YCNOBUN
npuMeHeHns. [ns ctaTn4eckux ynioTHEHWN MOXET ObiTb [OMYCTW-
MO pasbyxaHne obbema Ha BenunynHy ot 25 % po 30 %. OgHako
HEOOXOAMMO yYNTbIBaTb TOT (PakKT, YTO padbyxaHune BedeT K yxya-
LLEHVIO MEXaHUYECKNX CBONCTB, OCOBEHHO TeX, KOTOPbIE YNy4LualoT
CTONKOCTb K BblAaBMBaHMIo.

B cnyvae guHammnyeckux ynnoTHeHuin pasbyxaHne BefeT K MoBbl-
LLIEHHOMY TpeHuto 1 6onee BbICOKOW cTeneHn msHoca. Cneposa-
TeNbHO, MakcumMarnbHas BenuumHa pasbyxaHns 10 % He pomkHa
npesbiwartbes. CnepgyeT nsberatb ycagku, Tak Kak ycapgka yMeHb-
LUNT CXXaTue 1 yBENNYNUT PUCK YTEYEK.

BbigeneHue nnactudukaTopa M3 marepuana nHorga MoXXeT ObiTb
KOMMEHCVPOBAHO MOMJIOLLEHNEM KOHTaKTHOW cpefbl. B atom cny-
Yae, HECMOTPS Ha KOMMEHCaUMo NMpu MOrfoLWeHn, CyXoe Harpe-
BaHne MOXXET MPMBECTU K MOBbILEHHON yCafKke W yTeykam npu
BbICbIXaHUM 3nacTtomepa. XuUMmMYeckas peakuusi mMexzgy cpepou
N 31aCTOMEPOM MOXXET BHECTU OKONOCTPYKTYPHbIE N3MEHEHNS B
dopMy fanbHelwero cluMBaHus uny pacnapa. [axe o4eHb mMasnble
XMMUYECKME N3MEHEHNSA B 3/1aCTOMepe MOTyT MPUBECTU K 3HAYU-
TeNbHbIM U3MEHEHNAM B (DU3NHECKMX CBOWCTBAXx, HanpumMep K rno-
BbILLIEHWIO XpYNKOCTW. Mo aTol NnpunyrHe Bcerga cnegyet BolbupaTb
KOMMayHp, COBMECTUMbIN co cpepoini. COOTBETCTBME anacTtomepa
onpefeneHHbIM YCNOBUSIM MPUMEHEHUSI MOXET OblTb yCTaHOBME-
HO, TONbKO €CN N3BECTHbI CBONCTBA Kak cpefbl, Tak 1 anactomepa
O TUMOBbIX YCNOBUI 3KcnnyaTaumn. Ecnm KOHKpeTHbI MaTepuan
nooxoauT ANs Cpefbl, CYNTAETCS, YTO OH «CTOMKWIA» K 3TON cpege.
Bonee nopgpo6Has nHpopMaums No COBMECTUMOCTU 3nacTtoMep-
HbIX MaTepuanoB K Haubonee 4acTo UCMONb3yeMbIM CpefamM cogep-

—Parker (LT ;

Mepviog paboTbl

50 100 500 1000 [4achl]

XUTCS B Tabnuue coBmecTumocTn cpeg, Parker (cm. MpunoxkeHune),
B KOTOPOI MepeyncneHbl pekoMeHZaumm no komnayHaam 6onee
4YeM [ns ThICSHU XKUAKOCTEN 1 ra3oB.

6.5 Bbi6op KOMnayHaa B COOTBETCTBUU CO
cneundukaumsavmm Hopm SAE n ASTM

Cunctema Knaccudvkaumm amMepukaHCKnX CTaHOapToB ANA Kay4y-
KOBbIX MPOAYKTOB B aBTomobunectpoeHnn ASTM D 2000 siBnset-
CSl CNTO>XXHOW 1 B HEKOTOPOW CTEMEHW TPYAHON AN UCMOSb30BaHUS
NPYKIagHbIMU MHXEeHepamy 1 nNpon3sogutensMn Kaydyka. Kogpl,
COCTOsILLME N3 Yncen 1 6yKB, HEMPOCTO 3arOMHUTb U TOJKOBATb.
Monb3oBaTenu [OmKHbI KOQUPOBaTL CBOW TpeboBaHus, T. €. nepe-
BOAUTb UX nog TpebosaHms ASTM D 2000, a n3rotoBuTeNn AOMKHbI
OeKoampoBaTtb MX CHOBa B CTaHOapTHble Tabnuubl. B ASTM onu-
CaHne OfHOro Kay4ykoBOro KoMmnayHaa MOXET UMETb QJIMHY B He-
CKOJIbKO CTPOK. BO3MOXXHO, MO 3TON NpUYMHE CUCTEMA HE HaxoguT
LUMPOKOro npuMeHeHns BHe npegenos CoednHeHHbIX LLTtaTos, 3a
UCKITIOYEHNEM HECKOJNIbKUX aBTOMOBUSIbHBIX NPOV3BOAUTENEN, Ha-
npasneHHbIX Ha pbiHOK CLLUA. MpOMbILWNEHHOCTb 34eChb CKITOHHA
MCMONb30BaTb BHYTPEHHWE CTaHAapTbl, paspaboTaHHble nog cne-
umanbHble TpeboBaHUST KOMMaHWA, KOTOpble He NOAXOAAT AN1s rNo-
6anbHON cucTembl Knaccudukaumn.

PyKoBOACTBO NO KOMbLiaM KPYrnoro cevyeHus
Parker Hannifin
Prédifa Technology Division



6 MaTtepuanbl anacTomMepHbIX YJIOTHEHUNA

BasoBbin ana- KomnayHp Parker >Kect- LiBet ASTM D 2000 / SAE J 200
cTomep KOCTb
[LWop A]
EPDM E0540-80 80*° YepHbIn 2 AA 815 A13 F17 EA14
NBR N0674-70 70%° YepHbIN 2 BF 720 B34 EO14 EO34
NBR N0525-60 60*° YepHbIN 2 BG 620 B34 EO14 EO34 EF11 EF21 EA14
NBR N0674-70 70%° YepHbIN 2 BG 720 B14 B34 EO14 EO34 EF11 EF21 EA14
NBR NO0741-75 75% YepHbIN 7 BG 815 EO14 EO34 EF11 EF21 EA14 Z1 (75%° XKecTkocTb) Z2"
NBR N0552-90 90*° YepHbIN 7BG 915 B14 EO14 EO34 EF11 EF21 F17
EPDM E0529-60 65 YepHbIi 2 CA 620 A25 B44 Z1 (65*° >KecTkoCTb)
NBR N0674-70 70%° YepHbIN 3 CH 720 A25 B34 EO16 EO36
NBR NO741-75 75* YepHbIi 3 CH 815 A25 B34 EO16 EO36 Z1 (75*° XKecTkocTb) 72"
NBR N0552-90 90*° YepHbIN 3 CH 915 B34 EO16 EO36
ACM A0607-70 70%° YepHbIn 3 DH 715 A26 B16 EO16 EO36 F13
FVYMQ L0677-70 70%° CUHWI 2 FK 708 A16 EA36 F19
vMQ S0595-50 50%° KpacHbIN 3 GE 505 A19 B37 EO16 EO36 F16 G11 EA14
vMQ S0613-60 60*° KpacHbIN 3 GE 605 A19 B37 EO16 EO36 F19 G11 EA14
vMQ S0604-70 70%° KpacHbIi 7 GE 707 A19 B37 EO16 EO36 F19 G11 EA14
FKM V0747-75 75% YepHbI 2 HK 715 A1-10 B37 B38 EF31 EO78 F15 Z1 (75*° JXKecTkocCTb)
FKM V0884-75 75%° kopuyHeBbli 2 HK 715 A1-10 B37 B38 EF31 EO72 F15 Z1 (75*5 XKecTkocTb) Z2
(koprYHEBbII)
FKM V0747-75 75 YepHbI 4 HK 715 A1-11 B38 EF31 EQO78 Z1 (75*° >KeCcTKOCTb)
FKM V0884-75 75%° KopuyHeBbln 4 HK 715 A1-11 B38 EF31 EO78 Z1 (75*° XKecTkocCTb) Z2 (KOPUYHEBBIN)
FKM V0709-90 90*° YepHbIN 3 HK 915 A1-10 B37 B38 EF31 EO78
FKM V0894-90 90*° KopuyHeBbin 3 HK 915 A1-10 B37 B38 EF31 EO78 Z1(kopu4HeBbIl)
FKM V0709-90 90*° YepHbIN 5HK 915 A1-11 B38 EF31 EO78 F15
FKM V0894-90 90*° KopuyHeBbln 5 HK 915 A1-11 B38 EF31 EO78 F15 Z1 (kOopnyHeBbIi)
NBR NO0674-70 70%° YepHbIN SAE 120 R1 Class 1
NBR N0552-90 90*° YepHbIN SAE J515 Type 1

T OcTaTto4Has gechopmaumns makcumym 20 % nocne 70 4/ 125 °C, oueHeHHas
Ha KOHTPOSbHbIX 06pasLiax B COOTBETCTBUN C HopMammn ASTM D 395.
Tab. 6.3 Bbi6op komnayH[a B COOTBETCTBUM CO crieyupukaumsmm Hopm SAE n ASTM

m PyKOBOACTBO MO KOMbLAM KPYr/Ioro ceYeHust
adi Parker Hannifin
Pradlfa 82 Prédifa Technology Division



6.6 KomnayHAabl

Kop
cocTtaBa

basosbiii  XKecT-
3nacTomep KOCTb
[LLlop A]

LiseT

MonuakpunaTHbiA Kay4yk (ACM)
A8845-70 ACM

70:5

YepHbIN

MonnxnoponpeHoBbin kay4yyk (CR)

C0557-70
C0944-70

CR
CR

7 0x5
7 015

YepHbIN
KpacHbIn

STuneH-nponuneHoBbi Kay4yk (EPDM)

E0529-60
E0540-80"

E3609-70

E3678-80
E3804-90
E8556-70

E8743-70

E8780-80

E8790-70

ByTtagueHakpunoHUTpuibHbIA Kaydyk (NBR)

N0525-60

EPDM
EPDM

EPDM

EPDM
EPDM
EPDM

EPDM

EPDM

EPDM

NBR

N0552-90" NBR
N0674-70" NBR

N3505-50
N3575-75
N3578-80

NBR
NBR
NBR

6015
8 015

70:5

8 015
9 015
7 015

70*°

8 015

7 015

60:5
9015
7015

5015
7 5:5
8 0¢5

—Parker (LT

YepHbIN
YepHbIN

YepHbIN

(hVOoNETOBLIN
YepHbIN
YepHbI

YepHbIN

YepHbIn

YepHbIN

YepHbIN
YepHbIN
YepHbIN

YepHbIN
YepHbIN
YepHbIn

TemnepaTtypHbIi

6 MaTtepuanbl anacToMepHbIX YNJIOTHEHUN

CBoiictBa / 06nact NpMMeHeHus

Anana3oH cTatuka

[°Cl

+150

+100
+100

+150
+150

+150

+150
+150
+150

+150

+150

+150

+100
+100
+100

+100
+100
+100

CTaHOApPTHbIA KOMMNayHE,

XopoLuasa ocTatovHas gecdopmauynsi

ropsiyasi Boga

Bo3ayx go 150 °C

nap go 200 °C

pasbaBfieHHble KUCNOTbI

TOPMO3HbIE XXNAKOCTN Ha OCHOBE HEMUHEPAaSIbHOMO Macna
CTaHOAPTHbIV KOMMayHA,

cooTBeTcTBYeT FDA

(EC) Ne 1935/2004

Knacc VI USP

He NoaXoguT ANs NCMONb30BaHNSi C MOJIOKOM U MULLIEBLIM MacioM

Parbak® KomnayHg

LN ICNONb30BaHUsA B CUCTEMaX NMPOMbILLIEHHOrO OXNaXAEHVs BOAbl
YNyULIEHHasi CTOMKOCTb K CTapeHunto

yNyYlUEHHas CTOMKOCTb K CTapeHuio

(EC) Ne 1935/2004

LNA NULLEBON NPOMBbILLNEHHOCTU

6e3 NPOAYKTOB XKUBOTHOrO MPOVCXOXAEHUS

® CTaHOapPTHO NCNOoNb3yeTcs B cny4vasiX, CBA3aHHbIX C NUTLEBON BOFI,OI7I

paspelumTensHas gokymeHTtaumsa: KTW, W 270, EN 681-1, W 534,
ONORM B-5014-1, BfR

cootBeTcTByeT FDA (He nogxoguT Anst UCMONIb30BaHWS C MOJTIOKOM
N NULLEBBLIM Maciom)

(EC) Ne 1935/2004

CTaHZapTHO UCMONb3YETCS B ClyYasiX, CBA3aHHbIX C MUTLEBON BOLON
paspelumnTensHas gokymeHTtaums: KTW, WRAS, W 270, EN 681-1,
W 534, KIWA, NSF 61, ONORM B-5014-1

cootBeTcTBYyeT FDA (He nogxoguT Anst UCMONIb30BaHWS C MOJTIOKOM
N NULLEBLIM Macsiom)

(EC) Ne 1935/2004

CTaHOapTHbIA KoMnayHL,

CTONKOCTb K MUHEpPaNibHOMY Macsy U npogyKTam 13 MUHepPasibHOro
Macna, >XMBOTHbIM 11 PACTUTENBHBLIM >XX/pam

06bI4HO MCTONb3YETCS 4/1S TUPABANYECKIX 11 THEBMATUHECKMX CUCTEM, COBMECTIM
C rMEpaBNMYECKIMM MAC/IOM, BOGHO-TIMKONEBOM CMECHIO (KIAKME rMapodTopoyrie-
pogbl HFC) n BogomacnsHbiMi amMynscusmi (ugkue rugpodropankadsl HFA)

YNyYLWEeHHas CTOMKOCTb K 030HY 1 aTMOCEPHOMY BO3AENCTBUIO
HM3Kasa TemnepaTtypa C yay4LeHHOW CTOMKOCTLIO K Maciy

PyKoBOACTBO NO KOMbLiaM KPYrnoro cevyeHus
Parker Hannifin
Prédifa Technology Division
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Kog Basoset  XKect- LiBet TemnepartypHbin  CBoricTBa / 06nactu NnpUMeHeHUs
cocTtaBa 3nacToMep KOCTb [nanasoH cTaTmka
[LLop A] [°C]

rmapupoBaHHbIA HUTPUNGyTaameHoBbIn kaydyk (HNBR)

N3510-85 HNBR  g5*° YepHbIN -35 +150

N3512-90 HNBR  g0o*° YepHsbIN -35  +150

N3554-75 HNBR  75% cBetno-seneHbii -35  +150

N3573-75 HNBR  75% YepHbI -35  +150

N3723-80 HNBR  gp*° YepHbIN -35  +150

N3813-70 HNBR  70*® YepHbIn -40  +150 ® [ HU3KKX TemnepaTyp

N3831-70 HNBR  70*° YepHbIi -35 +150 ¢ nopxoaut onisi AdBlue®? npumepHo go 80 °C
N3837-85 HNBR  g5*° 3eneHblii -35  +150

N8505-70 HNBR  70*° 3eneHbli -35  +150 ® nMoaxoauT ons npuMeHeHuin ¢ 6uoamsenem (RME) go 80 °C
N8680-90 HNBR  gp*° YepHbIN -40 +150 ® NS HU3KNX Temneparyp

N8888-70 HNBR  70*° XKENThIN -35 +150 ® 15 MPUMEHEHNS C ra3oM 1 BOOOM

e opo6peHo ansd EN 549, EN 681-1

TepmonnacTtuyHbie anactomepsl (TPE) (Ultrathan®)
P4300 TPU 925 XKENThIN -30 +110 ® OTNNYHbIE NOKa3aTenu Npu BbICOKMX TEMMEPATYPaxoTNYHble AnHA-
MUYECKME NnokasaTesun
® 0OYeHb XOpOoLLasi CTOMKOCTb K FAapONn3y

P5000 TPU 94*° TemHo-3eneHbin -20  +100 ® XopoLlas CTONKOCTb K rngponnsy
e cootseTcTBYeT FDA
P5001 TPU 94*° KOPUWYHEBBIN -35 +100 ® XxopoLuasi CTONKOCTb K rMaponunay
P5007 TPU g8o*° 3eneHbid, npo- -35  +80 ® CTaHAAPTHbIA KOMMayHL,
3payHbIn
P5008 TPU 94*° 3eneHbli -35 +100 ® CTaHOapTHbIV KOMMNayH,
P5009 TPU 94*° cepbiit -45  +95 ® O HU3KMX TemnepaTyp
P5012 TPU 90*° KpacHbIN -38  +100 ® xopoLlasi CTOMKOCTb K rnaponunay
P5029 TPU 94*° ectectBeHHbIn  -20  +100 ® xopoLlas CTONKOCTb K rnaponunay
e cootBeTcTBYeT FDA
P5070 TPU 83*° 3eneHbli -35 +85 ® XxopoLuasi CTONKOCTb K rMaponunay
P5075 TPU 80*° KpacHoBaTo- -45  +80 ® NS HU3KNX Temneparyp
XKENTHINA
P6000 TPU 95*° cepbliii -35  +110 ® OYeHb BbICOKas MexaHnyeckasi MpOYHOCTb
® CTOWKOCTb K BblaB/MBaHuo
P6030 TPU 93*° OpaH>XeBbIN -35 +105 ® BblCOKasi MexaHu4eckast NPOYHOCTb

® CTOINKOCTb K BblOoaBnmBaHUO

CuUnuKoHoBbIN Kaydyk (VMQ)

S0595-50 VMQ 50*° KpacHbIN -55  +200
S0604-70 VMQ 70%° KpacHbIi -55  +200 ® CTaHOapTHbIM KOoMNayHp,
e ropsyumin Bo3gyx go 210 °C
e Boga go 100 °C
® MoAXoOWT TOMBbKO B KAYECTBE CTAaTUHECKOIrO YMIOTHEHNS
S0613-60 VMQ 60*° KpacHbIn -55  +200
S0614-80 VMQ 80*° KpacHbIn -55  +200

Kupkun cunukoHoBbin Kay4yk (LSR)

S3693-50 LSR 50%° KpacHoBaTto- -50  +200
KOPUYHEBbIN

S3695-60 LSR 60*° KpacHoBaTto- -50  +200
KOPUYHEBBLIN

S3697-40 LSR 40%° KpacHoBaTo- -50  +200
KOPUYHEBbIN

S3698-70 LSR 70%° KpacHoBaro- -50  +200

KOPU4YHEBBIN

m PyKOBOACTBO MO KOMbLAM KPYr/Ioro ceYeHust
adi Parker Hannifin
Pradlfa 84 Prédifa Technology Division
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CsoicTtea / 06nact NpMMeHeHUA

[Nsi BbICOKMX TeMneparyp

XOpoLLas CTOMKOCTb K HA3KUM TemnepaTypam

yCTaHaB/MBaETCA NPEMYLLECTBEHHO B MECTaXx, rae BaxHa CTon-
KOCTb K TOMAMBY 1 Macny

npeo6nagaeT B aBUaLVIOHHON MPOMbILLIEHHOCTM

noaTBepXXAaeHo anAa BOEHHOro N a3poKOCMUNYeCKOro npmMeHeHns
ncnosib3yeTca B CoegUHEHNAX aBTOMOOMNBHOIO TONAMBA

noaoTBepP>XAeHO A1 a3POKOCMUNYECKOro npnmMmeHeHmns

CTaHOapTHbIN KOMNayHA,

015 BbICOKNX Temneparyp

ropsiyee mMacno

apomaTnyeckue pacTBopuTenu

06LIMPHasA YCTONYMBOCTb K XUMNYECKOMY BO3AENCTBUIO
OTHECTOWKME XUAKOCTA C 3¢hpmpom HoCcOpHOI KUCNOTbI U XJ1I0prit-
ApoKap6oHaTHbIM OCHOBaHVEM

cononumep

cononumep
cononumep
cononumep
TPOWHON cononnmep
cononumep
cononumep

TPOWHOIN cononnmep
yny4LleHHasi COBMECTUMOCTb CO Cpefamm

ynyylUueHHas COBMECTUMOCTb CO Cpefamu
LN HASKUX TemnepaTyp
yny4lUeHHas CTOMKOCTb K HU3KUM TeMnepaTypam

® noaxoauT onsa npuMeHeHus ¢ 6uoamsenem (RME)

cooTBeTcTBYyeT FDA

(EC) Ne 1935/2004

6€e3 NPOAYKTOB XXNBOTHOMO MPONCXOXXAEHNSA
yNyYLWeHHas CTONKOCTb K BOAHbIM INKONSAM U KUCNOTam

e cootBeTcTBYeT FDA

Kop Bbasoeet  XKect- LiBet TemnepartypHbIi
cocTtaBa 3nacTomep KOCTb [AnanasoH cTaTmka
[Lop A] [°C]
®dTOpCUNNKOHOBbLIN Kay4dyK (FYMQ)
LO677-70 FVMQ  70*° CUHWIA -60 +170
L0O806-80 FVMQ  go*° CUHUIA -60  +170
L3355-70 FVMQ 70*° XKENThIN -60 +170
L8559-70 FVMQ  70*° CUHWI -60  +170
L8585-80 FVMQ go*° CUHUIA -60  +170
®dTopyrnepopHbii kay4vyk (FKM)
V0709-90 FKM 90*° YepHbIN -25  +200
V0747-75" FKM 75%° YepHbIN -25  +200
V0763-60 FKM 60%° KOPWYHEBBI -25  +200
V0884-75 FKM 75% KOPUWYHEBBIN -25  +200
V0894-90 FKM 90*° KOPU4YHEBBIN -25  +200
V3642-75 FKM 75% YepHbIi -25  +200
V3670-70 FKM 70% 3eneHbIn -25  +200
V3681-80 FKM 80*° 3eneHbin -25  +200
V3736-75 FKM 75% YepHbIn -28  +200
V3738-75 FKM 75% YepHbIn -20  +200
V8592-75 FKM 75% CUHWIA -40  +200
V8703-75 FKM 75% YepHbIN -30 +200
Vv8722-75 FKM 75%° YepHbIN -25  +200
V8750-70 FKM 70%° YepHbIN -25  +200
Vv8802-80 FKM 80*° CUHWIA -40  +200
Vv8877-75 FKM 75% CUHWIA -50  +200
V8989-80 FKM 83*° YepHbIN -40  +200
BbicokoaddekTuBHbiii htopanactomep (HiFluor®)
V3819-75 FKM 75% YepHbIN -25  +250
V8534-90 FKM 90*° YepHbIN -25 +250
V8730-70 FKM 70%° 6enbiii -25  +250

—Parker (LT

85

(EC) Ne 1935/2004
nuuiesas NPOMbILLNIEHHOCTb

ANA HASKUX TemnepaTyp
0CO6EHHO YNy4lUEHHAas CTOMKOCTb K HU3KUM TeMrepaTypam

0118 HUSKNX TeMneparyp
yny4lleHHasi COBMECTUMOCTb CO cpefamit 1 yny4lleHHble MexaHn4eckune CcBoVicTBa

yNyYLEeHHas CTOMKOCTb K BOAHbIM INKONSIM U KUCNOTam
OTNINYHAsA AOCTYMNHOCTb B CTaHAAPTHbLIX pasdmepax Parker
yny4LleHHasi CTOMKOCTb K B3PbIBHOW OEKOMMPECCUM 1 BblAaBNNBa-
HUO 13 3a3opa

NPUMEHEHNE B MOPCKOW 1 HedhTeo6biBaroLLEN NPOMbILLIIEHHOCTMN
nuLLeBas MPOMbILLIEHHOCTb

cootBeTcTBYeT FDA

(EC) Ne 1935/2004

0COBEHHO XOPOLLUO MNOAXOAUT OIS UCTMOSIb30BaHUS MPW BbICOKNX
Temnepartypax 06paboTKn 1 C arpeCcCBHON cpeaomn

PyKoBOACTBO NO KOMbLiaM KPYrnoro cevyeHus
Parker Hannifin
Prédifa Technology Division



6 MaTtepuanbl anacTomMepHbIX YJIOTHEHUNA

Kog Basoset  XKect- LiBet TemnepartypHbIi
cocTtaBa 3nacToMep KOCTb [nanasoH cTaTmka
[LLop A] [°C]

BbicokoaddekTuHbIN (hTopanactomep (HiFluor®)

V3852-65 FKM 65% YepHbIN -25  +250 .

V8558-75 FKM 3efeHblln -25 +260 .

75:5

BbicokoaddekTuBHbliii htopanactomep (HiFluor® FB)

CsoicTtea / 06nact NpMMeHeHUA

NCMoNb3yeTcs NPENMYLLECTBEHHO ANS NTbIX PYHKLNOHANBHbIX
KOMMOHEHTOB 1 MeMbpaH/guadparm

LBeTHaA Bepcus

OYeHb XOpoLLas XMMUYecKasi CTONKOCTb
OYeHb XOpoLLas akosasi CTabusibHOCTb
cootBeTcTBYyeT FDA

(EC) Ne 1935/2004

OYeHb XopoLLas XnMMmMyeckasi CTONKOCTb
xopoLwas cTonkocTb K napy (CIP/SIP)
cooTBeTcTBYeT FDA

(EC) Ne 1935/2004, (EC) Ne 2023/2006
Knacc VI USP

6€e3 NPOJYKTOB >XXMBOTHOIO NMPONCXOXXAEHNS
3-A caHuTtapHble Hopmbl Cl. | + 11

BNIC

® /151 HU3KUX Temneparyp

® [1/19 a9POKOCMUNYECKON OTpacnu

® yYLINIA KOMMNAYHE, ONst MPUMEHEHUS C ropsivelt BOAOW 1 NapoMm

e AMS 7257

® [ONnA BblICOKOTEMMNEPATYPHbIX Na3MeHHbIX I'IpI/IMeHeHI/II7I

CyXue YCNoBWSi MPUMEHEHNS B MONYMNPOBOAHUKOBON MPOMBbILLIEHHOCTM

® CTOWKOCTb K BSprBHOI7I AekomMmnpeccun

¢ Norsok M-710

® XxopoLlasi CTONKOCTb B ropsiyei Boge

® ONA BIaXKHbIX NpoL,eccoB B ﬂOJ'IyI'IpOBO[J,HI/IKOBOVI NPOMBbILLIEHHOCTA

Vv8879-75 FEPM 75% YepHbIN -15  +230 .
[ ]
[ ]
L]
V8991-75 FB 75% YepHbIN -25  +200 .
[ ]
L[]
[ ]
[ ]
L[]
[ ]
[ ]
MepdTopupoBaHHbI anactomep (Parofluor®)
V3734-70 FFKM 70*° YepHbIN 25 +240
V8545-75 FFKM 75% YepHbIN -15 +300
V8562-75 FFKM 75%° 6enbin -15  +300
°
Vv8588-90 FFKM 90*° YepHbI -15  +260
V8920-75 FFKM 75% YepHbIN -15  +260
V8921-75 FFKM 75% 6enbin -15  +260 o
[ ]
V8930-75 FFKM 75%° YepHbIN -15  +325
]
V8950-75 FFKM 75% YepHbIN -15 +240 .
[ ]
L[]
[ ]
V8951-70 FFKM 70% 6enbiin -15  +240 o
]
[ ]
L]
]
FF400-80 FFKM 80*° YepHbIN -40  +275

MepdTopupoBaHHbIli anactomep (Parofluor Quantum®)

YUCTbIN KOMMayHE, ANt CTEPUIBHOM 1 (hapMaLeBTUYECKO TeXHOMorm
LNsi OKUCNUTENbHOW cpefbl

® [Nl BbICOKMX Temneparyp

He peKoMeHAyeTcs ofis anndaTnyeckoro amnuHa 1 BOASHOro napa
cootBeTcTBYeT FDA

(EC) Ne 1935/2004

6€3 NPOJYKTOB >XXMBOTHOIO NMPOVNCXOXXAEHNS

ONs NULLEBO NPOMBILLNEHHOCTY, (hapMaueBTKM 1 BUOTEXHONOI N
cootBeTcTBYyeT FDA

(EC) Ne 1935/2004

6€3 NPOJYKTOB XXMBOTHOIO NMPOVCXOXKAEHUS

Knacc VI USP

ans chapmaLleBTUKN, BUOTEXHONIOTMN U MEOULINHBI

AN HU3KUX Temneparyp

HedTb 1 ras

XUMUNYECKNE MPOMbILLIEHHOCTU

CTOMKOCTb K B3PbIBHOI AEKOMNpPeccum

ONTUMU3MPOBAHHAA CTabUILHOCTb K Kpackam, Jlakam 1 pacTBOpUTENAM
ONTUMM3MPOBAHHAA CTabUILHOCTb K Kpackam, Jlakam 1 pacTBOpUTENAM

® yny4ylleHHaa XxmMmnyeckas CTOWMKOCTb

® 6e3 NPOAYKTOB XKUBOTHOMO MPOUNCXOXKAEHUSA

V8787-75 FFKM 75% YepHbIN -20 +230 .
V8844-75 FFKM 75% €CTECTBEHHbIIA 20 +230 .
V8910-75 FFKM 808 YepHbIN 20 +220

V8911-75 FFKM 75:8 6enblii 20 +220 .

T KomnayHapl, BblaeneHHble XUPHbIM, SBASIOTCS CTaHAAPTHbIMU ANt Cepun
2-XXX 1 [OCTYMHbI Ha CKnage.

2 BapeructpupoBaHHas Toprosas Mapka VDA.

Tab. 6.4 KomnayHgb! Parker v nx ceovictsa

—Parker [T

yny4dweHHasa XuMmnyeckas CTONKOCTb

PyKoBOACTBO MO KOMbLiaM KPYrnoro ceveHus
Parker Hannifin
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6 Martepuanbl anacTomMepHbIX YIIJIOTHEHUNA

6.7 CooTBeTcTBME CTaHpapTam

6.7.1 KomnayHpabl ansi ra30CHabXXeHNs 1 LULUPOKOro
MPUMEHEeHUs

Cnepytowme komnayHabl Parker ytBep>xaeHbl opraHusaunen DVGW
(Deutscher Verband fiir Gas und Wasser e.V. — HemeLkoe o6beaun-
HeHVe CreLmnanvcToB ra3oBoro U BOLOMNPOBOAHOMO XO35MCTBa) ANst
NpVBeAEHHbIX YCNOBUIA NPUMEHEHNS 1 HOPM.

KomnayHp [Monumep Liser CraHpgapTt
Parker
N0552-90 NBR YepHbIi DIN EN 549
N0674-70 NBR YepHbIi DIN EN 549, VP 406
N3506-70 NBR YepHbIi DIN EN 549
N3578-80 NBR YepHbIi DIN EN 549
N3829-70 NBR YepHbIi DIN EN 549
N8902-85 NBR YepHbIi -
N8888-70 HNBR XKENThIi DIN EN 549, VP 406, VP 614
S3698-70 VMQ kpacHbli  DIN EN 549
V0747-75 FKM YepHbI DIN EN 549
V0884-75 FKM Kopu4He- DIN EN 549

Bbli
Tab. 6.5

6.7.2 KucnopopgHble KnanaHbl

B CcOOTBETCTBUM C UCMbITAHWSIMY, BbINOSIHEHHLIMU OpraHu3auven
Deutsches Bundesamt flr Materialpriifung (PegepansHoe Begom-
CcTBO epMaHnK Mo UCTLITAHUAM MaTeprasnos), CleaytoLLye Komna-
yHObl MOMYT 6bITb UCMOMIb30BaHbI BMIOTb A0 YKa3aHHbIX 3HAYEHWN
Temneparypbl 1 AaBneHus.

KomnayHp, Monumep Liset Pa6o4ne gaHHble
Parker
[6ap] [°C]
P5001 TPU Kopun4He- 20 60
BbIiA

V0747-75 FKM YepHbI 30 60
V8592-75 FKM CUHWIA 40 60
Super-O-Lube - - 20 80
Tab. 6.6

6.7.3 KomnayHpgbl onst NnoaroToBKWU, XpaHEHNs n
pacnpepgeneHusi NUTbeBO BOAbI

Ha ynnoTHuTenbHble KOMNayHOpl AN WCMONMb30BaHUS C MUTbe-
BOW BOLOW M B CUCTEMAX OTOMJIEHNST PAcNpPOCTPaHSETCS AeNcTBue
60MbLLOr0 KONMUYECTBa paspeLunTeNbHbIX PernaMeHToB, Harpas-
NeHHbIX Ha obecneyeHne nx 6e3BpPegHOCTU, HayMHas co CTaguu
BOL03abopa, OYNCTKN M TPAHCMOPTMPOBKM 1 3aKaH4MBasi KpaHoM
notpebutens. BonbLWMHCTBO CTpaH MUpa MMEKT COOCTBEHHbIE pe-

—Parker (LT .

rmameHTbl, PacrnpOCTPaHAIOWMECH HA MUTLEBYIO BOAY, BKIOYast
onpefeneHHble NCMbITaHUS U NepPeYeHb paspeLLeHHbIX NHIPeaneH-
TOB. [1paBnna ponNonHATCA MPUINHECKNMN 1 MUKPOBNONOrM4eCKI-
MU MpoBepKamu.

KTW

KTW gaBnsetcsa npuaHaHHbIM cTaHgapToM [epMaHun Ans Bcex
YCTPOWCTB, KOMMOHEHTOB 11 MaTepuanos, KOTOPble BCTYNaloT B KOH-
TakT C NUTbEBOWN BOOOW. B gononHeHne K HemMeLKOMy CTaHZapTy
(KTW), Bennkobputarus (WRAS), CLLIA (NSF61), ®paHuns (ACS)
n Hupepnavgpl (KIWA) ony6nmkoBanm CO6CTBEHHbIE PeErnaMeHTbl
AN faHHOW 0651aCcTN NMPUMEHEHUS.

[NoppaspeneHve ynnoTHUTENbHbIX Kosnel KomnaHun Parker paspa-
60Tano HeCKONbKO MaTtepuanos, CepTUdULMPOBAHHbIX MO CTaH-
napty KTW.

KomnayHp [Monu- KoHTakT- LiBer CraHpgapTt
Parker Mep Has Tem-

nepartypa

BOAbI

[°C]
E1549-70 EPDM 85 YepHbIl ¢ WRAS

82 e NSF 61
E8780-80 EPDM 90 YepHbI e W270

- e EN 681-1, W 534
E8790-70 EPDM 90 YepHbI e KTW, W270

85 e WRAS

90 e KIWA

- e EN 681-1, W 534
N8888-70 HNBR - XKENTbIN e EN 681-1, EN 549
Tab. 6.7

6.7.4 KomnayHAabl Ans NULLLEBOMA U
c¢hapmavueBTU4ECKON NPOMbILLIIEHHOCTHU

YNNoTHEHUs, KOHTaKTUpyowme ¢ npogykTamu nuiwesol un dap-
MaLEeBTUYECKON MPOMbILLNIEHHOCTU, OOMKHbI UMETb CTOMKOCTb K
npoueccam «CIP» (ounctka Ha mecTte) u «SIP» (cTepunusaums Ha
MecTe). CUNMKOHOBbIE MaTepuasibl NOOXoAsT OJsi UCMOJSIb30BaHUS
B MULLEBOIM OTPAc/M C YY4ETOM UX (DU3NYECKMX CBOWCTB, TaK Kak
OHW VHEPTHBI, a TaKXKe He NMEIOT 3anaxa 1 Bkyca. B gononHeHue K
XUMUYECKOW 1 TEMNSIOBON CTONKOCTW YNIOTHUTENbHbIE KOMMNayHAbI
OOMKHbI COOTBETCTBOBATb Pa3/MYHbIM HaLMOHAaNbHbIM, €BPOMeii-
CKUM 11 MEXAYyHapOoOHbIM perfnameHTam.

B lepmaHnn ®epepanbHbii MHCTUTYT oueHKn puckos (BfR) Bbi-
nyckaeT peKoMeHgauum ons coctasa, [o6aBoK, OCTaTKOB, 3arpsa-
HEHWI N [OMYCTUMbIX YPOBHEW MUrpauumn (MUrpaummn Bbilenadm-
BaHWs) B NPOQYKTaX NMUTaHNSt N KOpMax OJist XKMBOTHbIX. CornacHo
PekomeHpgauun XXI BfR kaydykoBble nsgenvs Qenstcst Ha YeTbipe
KaTeropum B COOTBETCTBUN C Pa3fINYHbIMW YCIOBUSIMI NMPUMEHE-
HUS, KOTOPbIE BO3HMKAIOT NPU UCMONb30BaHMKN B NOJSIEBbLIX YCNOBMU-
S1X (YPOBHW, OCHOBaHHbIE Ha ANMTENbHOCTM KOHTaKTa ynIOTHEHUS C
NULLEBLIM NPOAYKTOM), 1 OOHY CrieunanbHyo KaTeroputo.

B MpunoxeHnn | ctaten 3 EBponerickux Hopm (EC) Ne 1935/2004
3asBNSAETCS, YTO YMIOTHUTENBbHbBIE SNEMEHTbI, UCMONb3YoLLME Haa-
nexxallyo NPOn3BOACTBEHHYO NMPAaKTUKY, OOMKHbI N3roTaBnMBaTb-

PyKoBOACTBO NO KOMbLiaM KPYrnoro cevyeHus
Parker Hannifin
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6 MaTtepuanbl anacTomMepHbIX YJIOTHEHUNA

CA TakM 06pasoMm, HTOObI NPU HOPMaSbHbIX UMK NPeacKasyembIX
YCNOBUSIX VCMOMb30BaHNSI OHW He BbIZENAIN KaKUX-NM6o KOMMo-
HEHTOB B MULLEBbIE MPOJYKTbI B KONMHYECTBAaX, KOTOPbIE HECYT PUCK
[N 300POBbs YeNnoBeKa, Un BefyT K HefonyCTUMOMY U3MEHEHUIO
COCTaBa, UM yXy[LEHWO OpraHoNenTUYeCKNX CBONCTB MULLEBbIX
NPOLYKTOB.

PernamenTom (EC) Ne 1907/2006 B OTHOLUEHUW NMpaBui perncrpa-
UMM, OLEHKU, CaHKLMOHMPOBAaHNS 1 OrpaHNyYeHnst UCTIONb30BaHNS
xumndecknx Bewects (REACH) xumuyeckne BellecTsa perncTpu-
PYIOTCSI, OLLEHUBAIOTCS, CAHKLVMOHNPYIOTCS 1 OrPaHN4MBatoTCs B UC-
NMonb30BaHNM C LENbl MUHUMK3aLUMK MOTEHUMANBbHBIX PUCKOB OJ1s
notpebuTens, HaNPUMeEpP OT NCMONb30BaHUS CBUHLA.

KomnaHusi Parker paspabotana ¢opmynbl «ADI-free» (6e3 npo-
OYKTOB >XVMBOTHOIO MPOVCXOXAEHUS), TaK Kak Takne UHrpegueHThbl
MoryT ctatb npuynHoii N'OKPC (ry6koobpasHoi aHuedanonatnm
KPYMHOrO poraToro cKoTa).

YnpagneHre nNo KOHTPOJIO 3a NULLEBbIMU NMPOAYKTaAMMU U NleKap-
cTBeHHbiMU cpepcTBamu CLUA (FDA) onpepensieT HrpegueHTsl
N MacCoBble JONN C MaKCMMaslbHbIMU YPOBHSIMI N3BNEYEHNS B TaK
Ha3blBaeMoM «6enomM crnncke». Matepuanel, otMeyeHHble FDA, co-
OTBETCTBYIOT TpeboBaHusaM ynpasneHns FDA Ne 177.2600, CFR 21
(«M3pennsa n3 Kayyyka, npegHasHa4yeHHble AN MHOMOKPaTHOro 1c-
NoOSIb30BaHNS»).

Kopnopauus 3-A Sanitary Standards Inc. (3-A SSI) sBnsietcs
HEe3aBNCUMOWN OpraHu3auuein, HanpaBneHHON Ha BHeOpPEHNe KOH-
CTPYKUMIA rMrmeHnyeckoro o6opyaoBaHns 4fis nvwesomn u dapma-
LeBTMYECKOM NMPOMBILLIIEHHOCTH, a TaKXXe Npon3BoAcTBa 6e3anko-
rofnibHbIX HanuTkoB B CoepunHeHHbix LlLlTatax. Hanpumep, 3-A SSI
onpepensaeT ctaHAapTbl U TpeboBaHWs AN pa3paboTKu, npons-
BOACTBA 1 NCMONb30BaHNA MONIOYHOIrO 060pyA0BaHUS. YMNOTHEHNS
ONs Takoro o60pyfoBaHns AOMMKHbI MPOXOAWTb UCMbITaHNS METO-
OOM 3KCTpakumm.

B Knacce VI npotokona USP (dapmakonesi CLLUA) ynoctoBepsieT-
cs 6ronornyeckasl CoBMECTUMOCTb C XKUBbIMY OpraHu3mamm u, Ta-
KM 06pa3om, BPEOHOCTb YMNIOTHUTESbHBLIX MaTepuarnoB Ans 340-
poBbsi. Hanbonee Ba)kHble MPOTOKOJMbI UCTbITAHUIA MEPEeYNCEHbI
HIKe:

Knacc VI USP, yactb 88 — 3710 6uonornyeckoe «usmnonormnye-
CKOe» UCMbITaHNe Ha PeakLMOHHYH CNOCOBHOCTL. OHO CRYXUT Anst
onpeneneHnst GONOrMYECKON peakLyn XXMBOTHbIX Ha 3N1acTOMEpbI,
nnactMaccy 1 apyrue nonaMMepHble Matepuasbl NpyY NPSIMOM 1 He-
NPSIMOM KOHTakTe 1 (Mnn) BBEAEHUN cneundrnyieckux BblgeneHuin
UCMbITYEMOrO YNJIOTHUTENILHOMO Matepuana.

Knacc VI USP, yacTtb 87 B cooTtBetcTBuM Cc ISO 10993-1 — uc-
MbiTaHNe Ha UWTOTOKCUYHOCTb, UM PEaKLMOHHOE UCTbITaHUE, KO-
TOpPOE CNYXUT ANsi onpefaeneHnst 61onormyeckon peakumoHHOM
CMOCOBHOCTY KYNbTYP KNIETOK MJSIEKOMUTAIOLWErO ()KUBOTHOrO Wn
YenioBeKa) Npu NPsSiIMOM 1 HEMPSIMOM KOHTaKTe C 3anactoMepamu,
nnacTMaccoi 1 gpyrMu nofIMMEPHbIMU MaTtepuanaMm Um cneum-

—Parker [T .

dUYECKMN BbIGENEHNAMUN UCMbITYEMOrO YMNIOTHUTENIbHOIO Marte-
pvana.

CyLuecTBYIOT crneunanbHble 0651acT NPUMEHEHNS!, B KOTOPbIX He
OOMKHO copepXaTbCsi Kaknx-nméo nnactudumkatopoB (dbTana-
TOB), TaK Kak 3T/ BeLLeCTBa MOryT OKasbiBaTb BINSHNE HA FOPMO-
HanbHbIA 6anaHc 1 co3faBaTth ycnosus gns 6ecnnogusi, nopaxe-
HUS NeYeHn n gnabeTta.

KomnayHp [Monumep LiBet
Parker

CtaHpapTt

E3609-70 EPDM yepHblli  FDAY, (EC) Ne 1935/2004,
Knacc VI USP
E8743-70 EPDM yepHbin  FDA, (EC) Ne 1935/2004, BfR,
6€3 NPOJYKTOB >XXNBOTHOIO
NPONCXOXKAEHWS
E8780-80 EPDM yepHbii  FDAY, (EC) Ne 1935/2004, BfR
E8790-70 EPDM yepHbii  FDAY, (EC) Ne 1935/2004, BfR
P5000 TPU 3eneHbii  FDA
P5029 TPU ectect- FDA
BEHHbIN
S3693-50 LSR kpacHo- FDA, (EC) Ne 1935/2004, BfR
BaTO-KO-
pu4He-
BbIl
S3695-60 LSR kpacHo- FDA, (EC) Ne 1935/2004, BfR
BaTO-KO-
pU4He-
BbI
S3697-40 LSR kpacHo- FDA, (EC) Ne 1935/2004, BfR
BaTO-KO-
pU4He-
BbIi
S3698-70 LSR kpacHo- FDA, (EC) Ne 1935/2004, BfR
BaTO-KO-
pU4He-
BbIN
V0747-75 FKM YepHbIl  6e3 NPOAYKTOB XXMBOTHOIO
NPONCXOXXAEHWS
V8722-75 FKM yepHbin  FDA, (EC) Ne 1935/2004
V8750-70 FKM yepHbin  FDA, (EC) Ne 1935/2004
HiFluor® FKM 6enbii 6€e3 NpPoayKTOB XXNBOTHOIO
V8522-75 NPOUCXOXKAEHNS
HiFluor® FKM 6enbin FDA, (EC) Ne 1935/2004
V8730-70
Parofluor® FFKM 6enbiii 6€e3 NPOAYKTOB XXNBOTHOIO
V8742-70 NPOUCXOXKAEHNS
Parofluor® FFKM yepHbin  FDA, (EC) Ne 1935/2004,
V8950-75 6€e3 NPoayKTOB XXNBOTHOIO
NPONCXOXKAEHWS
Parofluor® FFKM 6enbin FDA, (EC) Ne 1935/2004, 6e3
V8951-70 NPOJYKTOB >XXMBOTHOIO NMpo-

ncxoxgeHusi, Knacc VI USP

' He nopxoauT Ans UCMOMNb30BaHWS C MOIOKOM Y MLLEBLIM MaCIIOM.
Ta6b. 6.8
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7.1 ABTOMOGUNecTpoeHue

TpeboBaHus K anacTOMEpHbIM Martepuanam B aBTOMOOUNECTPOe-
HUW KpaliHe 3aBWUCHAT OT YCNIOBUIA NpuUMeHeHusi. Matepuanbl [OmK-
Hbl obnagatb MakCUMMarnbHbIMU XapakTepucThKamu, OCOBEeHHO B
OTHOLLEHNN XUMWYECKOW CTOMKOCTK, (PU3NYECKNX CBOWCTB U rnb-
KOCTWU Npun oTpuuatenbHon Temnepartype. Mpn Bbibope KomnayH-
Oa HeobxoguMo y4nTbiBaTb PasnmyHble NapamMeTpbl, OKasbiBaoLlme
BMUSIHNE Ha XapaKTepUCTUKU, Hanpumep pabodyto TemnepaTypa,
OaBneHne unm Jonyctumble pa3mepbl 3a3opa. [1oBCceMecTHO uc-
nonb3yemble cpefbl, Takne Kak Macna, TpaguuuoHHOe TOMIMBO U
61OTONIMBO, MOMYT OKa3bIBaTb 3HAYNTENBHOE BVSHME HA XUMUYe-
CKUNe XapaKTepUCTUKM.

HuskoTemnepatypHble Tpe6OBaHNA AN MHOTMX YCNOBUA NPUMEHe-
HWNSi 4ACTO OKa3bIBAIOTCS HVDKE TeMnepaTyp XpynKoCTW ANnst Takux
anactomepos, kak FKM, HNBR n NBR. OgHako ctaTtuyeckue npu-
MEHEHVS YNNOTHUTENbHBIX KOMeL, XapakTepuayTcs HeGonbLLNMU
yTeukamu, Tak Kak KpUTUYECKOE COCTOSIHUE 3a4acTylo KOMMEHCH-
pyeTcsi BO3pacTaloLell BA3KOCTbIO XONoAHOW cpefbl, hasol 6bic-
TpOro nporpesa Uy BAMSHUEM cpefbl, KOTOPOe YBENNYNBAET HN3-
KoTeMnepaTypHYHo rMobKOCTb.

7.1.1 Asurartenb

O6wume TpeboBaHUsA

Temnepartypa: oT -40 °C o 180 °C (nHorga BbiLwe).
Cpepna: MoTopHoe Macno, oxnaxgatoLas >XMgKocTb, TO-
NIMBO, rOPSYNI BO3AYX U CMECH 3TUX Cpe[.
MpumeHeHne Cpepa Temnepa- Martepuan
TYPHbIiA
AnanasoH
MUH. makc. 1ISO Parker
[°C]
MOTOpHOe macno,  SAE-macna -35 110 NBR  N0674-70
MacnsiHbI UNLTP
-35 150 HNBR N3554-75
-40 150 HNBR N3813-70
-40 150 ACM  A8845-70
-40 170 AEM  AE607-60
-40 170 AEM  AE608-75
-55 150 LSR  S8762-70
-25 200 FKM  V0747-75
-35 200 FKM  V8727-70
oxnaxpatoLlas CMecCb -55 135 LSR S8678-60
>XKNOKOCTb / KOHTYp Boga /
oToneHNs MIMKOSb
-50 150 EPDM E8867-60
-50 150 EPDM E8556-70
«MOKPbI€» LINSINH- CMeCb -25 130 FKM  V8722-75
Apbl (OMbIBagMble Bopa /
oxNakgatoLlen XXua- MKonb
KOCTbIO)(oU3enb)
-40 130 FKM VG292-75

Tab. 7.1 [lpumeHeHvie B gBuratene

—Parker (LT .
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7.1.2 Topmo3Has cucrema

O6wme TpeboBaHuA

Temnepartypa: oT -40 °C go +150 °C.

Cpega: CuHTETMYECKass TOPMO3Has >XUOKOCTb (Hanpwu-
mep, DOT 4) Ha OcHOBE MKONS MW MNNKOSNb3-
dupa no pekomeHgaumam MuHucTepcTsa TpaH-
cnopta n SAE.

KomnayHgp!: EPDM: E0540-80, E3609-70, E3804-70.

BesonacHOCTb B TOPMO3HbIX CUCTEMAaxX AO/MKHA ObiTb Ha NEPBOM
mecTe. KomnaHusa Parker o6ecneunBaeT BbIMONHEHNE AaHHbIX Tpe-
60BaHVIN 6narogaps CBOMM BbICOKMM CTaHgapTam KadyecTsBa Mpo-
n3BofcTea.

7.1.3 TonnmBHaa cucrema

B HacTosiLLee BpeMs NpousBoanTenyt aBToMoGUnei CTpeMaTcs fo-
6GUTECA MaKCUMaslbHOM MOLLHOCTM OT O4YeHb MabixX Asuratenei,
YeM OBYCNaBnMBAIOT MOCTOSIHHO pacTyliune TpeboBaHWs K ynioT-
HEHUAM, OCOBEHHO B KpaiiHe KPUTUYECKIMX YCIOBUSAX MPUMEHEHUS,
TakuX Kak CMCTEeMbl BMNPbICKA U HACOCHI BbICOKOrO AaBneHusl. Bce
Yalle fenaroTcs NorbITKU 3aMeHUTb TPaguLMOHHOEe TOMIMBO peru-
oHanbHbIMK TNamu Tormea. OfHaKo 3TO MOXKET BbI3BaTb 6onee
cunbHoe pasbyxaHue anactToMepa, 0COGEHHO NPU UCMONb30BaHUM
6GUOTOMNNMBA, COAEPKALLErO METAHON UMW 3TAHOJN.

B nocnegHne rogpl BO MHOMMX CTPaHax 3HAYUTENbHO CHU3UIIUCH
OOMyCTUMble BbIGPOCHI OT CXXUraHUs Tonnnea. 3TO NPUBENO K 3Ha-
YATENBHOMY POCTY TpebOoBaHWI OJ1 3M1aCTOMEPHbIX YMTOTHEHWIA.
B wactHoCcTU, cnegyeT usberatb NPOHMLAEMOCTb, KOTOpasi yBenu-
ymBaeTcs ¢ HabyxaHnem anacToMepHoro marepuana. B atom oT-
HOLLEHUN OYeHb XOpOoLUne pe3ynbratbl 6blIv QOCTUMHYTLI MPW UC-
nonb3oBaHuMn komnayHaos FKM ¢ BbICOKMM coep>xaHnem ctopa B
YMNOTHUTENBHbBIX KOMbLAX.

MpumeHenne Cpepa Temnepa- Martepuan
TYPHBINA
[uanasoH
MUH. makc. ISO Parker
[°C]
TONNMBHAs CTaHOAPTHbIA 1 -35 60 FKM V0747-75
cuctema BbICOKOOKTaHO-
BbI 6EH3UH
-40 60 FKM V3736-75
-30 60 FKM VW252-65
omnzens / PME -35 60 FKM VO0747-75
cneynanbHoe -30 60 FKM VW252-65
TOMIMBO (BBICO- 34 gy  FKM  V16327-75
KO€e cofep>kaHme
cnvpTa, CepHI- -35 60 FKM V3726-75
CThliA rag)
NNHWN, CTaHZaPTHbIA 1 -35 200 FKM V8792-70
MyThbI BbICOKOOKTaHOBbIN
6EeH3MH, an3enb /
PME, cneupansHoe
TOMMBO
-20 200 FKM V16327-75

PyKoBOACTBO NO KOMbLiaM KPYrnoro cevyeHus
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MpumeHenne Cpepa Temnepa- Martepuan
TYPHbIA
hunanasoH
MUH. Makc. I1ISO Parker
[°C]
-50 175 FVMQ L40713-70
-50 175 FVMQ L3355-70

cuctema CTaHOapPTHbIN -30 200 FKM V8589-75

BMPbICKA, U BbICOKOOKTa-

KfanaHbl, HOBbI 6EH3UH,

nHXekTo-  amsens / PME,

pbl cneumasbHoe

TOM/IMBO

-35 200 FKM V8727-70
-40 200 FKM V8989-80
-40 200 FKM V3736-75
-40 200 FKM V8781-75
-49 200 FKM V8908-80

Tab. 7.2 [lpymeHeHvie B TOMNBHBIX cCUCTEMax

7.1.4 Kopo6ka nepegay

O6wue Tpe6oBaHNA

Temneparypa: okono +90 °C (kpaTkocpo4Has go 170 °C).

Cpega: PenyktopHoe macno (cnpaeo4Hoe macno SAE
90) n macno ATF (KugKocTb aBTOMAaTUYECKOM
KOPOOKM nepeaad).

KomnayHgpl: NBR: N0674-70, NO741-75, N0552-90.

ACM: A3872-70.
FKM: V0747-75, V0884-75, V8826-75.

7.1.5 CucremMbl KOHAULUVMOHUPOBAHNA BO3ayXa

Temnepartypa: ot -40 °C po okono 90 °C.
XnapareHTt Marepuan
ISO Parker
HFO1234yf (macno POE / HNBR N3554-75
PAQ)
HFO1234yf (macno POE / HNBR N8822-75
PAO)
HFO1234yf (vacno POE / EPDM E8901-70
PAQ)
R-134a EPDM E8537-75
R-134a CR C0557-70

Tab. 7.3 XnagareHTbl 4151 CUCTEM KOHANLMOHNPOBaHNS BO34yxa

7.1.6 CHmxeHne BbIGPOCOB NyTEM OYUCTKU
BbIXJ1OMHbIX ra3soB

Bo BceM Mupe K KOMMEpPYECKUM 1 NaCCaXXMPCKMM aBTOMOBUSISM
npenbsBnsoTcsa Bce 6onee n 6onee BbICOKNE TpeboBaHNsS B OTHO-
LLEHUN CHUXKEHMS BbIBpocoB. B cnctemax SCR (M3bupaTtenbHon Ka-
TaNUTUYECKON HENTpanu3aLmnmn) ANns CHKEHNS BbiIGPOCOB OKCUA0B

—Parker [T .

a3oTa UCMonb3yeTcs cuHTeTnYeckas moyveBuHa (AdBlue®). BogHbliii
pacTtBop kapbamuga (32,5 %) — aT0 6e30nacHoe O OKpy>Karo-
e cpenpl XMMUYECKOe BELLEeCTBO, UCMONb3yeMOe OIS OYUNCTKNY
BbIXJIOMHOIO rasa.

KomnaHus Parker paspaboTana cOOTBETCTBYOLLME KOMMAyHObl ANs
NprYMeHeHNs B 06n1acTy AOMOMHUTENBHON OYUCTKU BbIXJTOMHOrO rasa.
B 3aBucumocTu oT paboyert TemnepaTtypbl NPEMMyLLECTBEHHO UC-
nonb3ytotcs komnayHabl EPDM unn HNBR.

KomnayHg: EPDM: E8556-70
Temneparypa: ot -50 °C go 130 °C
KomnayHg: HNBR: N8895-75
Temneparypa: ot -50 °C go 150 °C

7.2 BuomeguumHa

Buonornyeckas CoBMECTUMOCTb B COOTBETCTBMM C Knaccom
IV USP n (unn) ISO 10993 siBnsietcs rmaBHbIM TpeboBaHneM Onsi
YNIOTHUTENbHBIX MaTepUanos, NCNoJb3yeMbiX B GruomegmumnHe. MNo-
MMUMO CUSIMKOHA AN1s1 STUX YCIIOBUA NMPUMEHEHMST AOCTYMHbI TakxXe
komnayHabl EPDM, IR, FKM n TPE. NMpwn BbibOpe maTepunana gon-
JKEH TaKXXe y4uTbIBATbCS MPOLECC CTEPUIM3aunn, Tak Kak He Bce
MaTepuasnbl MOAXOAAT ANst BCEX CNOCO60B 6€3 OrpaHnyeHuii.

7.3 Xumunyeckasa obpaboTka

B Hawwn gHu B aTOI 06NacTu NPYIMEHEHNS UCMONb3YOTCA BCE ana-
cToMepHble ynnotHeHust ot NBR go HNBR, EPDM, VMQ, FVYMQ 1
FKM Bnnotb go FFKM (nepdtopanactomepbl C BbICOKOW MPON3BO-
ONTENbHOCTBIO).

Brnarogapsi NOCTOAHHON apganTauMyv XMMUYECKUX NpoLEeccoB B OT-
HOLLEHNN BbIXOAHOro ob6bema, a(p(eKTMBHOCTN NPOM3BOACTBA U
OalnbHeNLwero CoBepLUEHCTBOBAHUS MPOJYKLUMM N3MEHSIOTCA TakKe
npocunu TpeboBaHuii ois yNaoTHUTENbHbIX KOMMOHEHTOB.
Hanpumep, ona ycnoBuin NPUMEHEHNS, B KOTOPbIX A0 CUX MOP UC-
none3oBasica komnayHg FKM, n3-sa 6onee BbICOKMX Temnepa-
Typ unu 6onee arpeccuBHo cpefbl B 6yAyLLeM TONbKO KOMMayHS,
HiFluor® unn Parofluor® cmoxxeT o6ecneunTb Xenaemble xapakTe-
PUCTUKN.

CnepoBatenbHO, BbIGOP YNIOTHUTENBLHOMO KOMMayHAaa onpenens-
€TCsl COOTBETCTBYHOLUMMU cheundurkaumami. Bmecte ¢ nHxXeHe-
pamu no npuMmeHeHuio Parker Hawwmn xumukyn n3 naboparopum KOM-
nayHgoB MoMOryT Bam nogobpatb nogxofsiive yrnioTHUTESNbHbIe
mMarepuanbl.

7.4 TnppaBnnyeckue XuakocTtn 6esonacHble
ONS OKpY>KaloLen cpepbl

MpoMbILLNEHHOCTb 6OsbLUE HE MOXET UrHOPMPOBaTb PacCTYLLYHO
NoTpebHOCTb B UCMONb30BaHMN BuopasnaraeMolnt paboyen Xug-
kocTu nop aasneHneM. Oco6eHHO 3TO KacaeTcsi TPaHCMOPTHON M-
OPaBfuKy, rOe UCMNoMb3yeTcsl BCe Gonblue 1 GONblUe >XMOKOCTEN,
KOTOpbIE, MO CPaBHEHVIO C MUHEPASIbHBIMI Maciamu, OTinYatoTcs

PyKoBOACTBO MO KOMbLiaM KPYrnoro ceveHus
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60nee BbICOKOW 61ONOrMYECKO pasnaraeMocTbio 1 MeHbLUENn 61o-
JIOrM4YeCcKol TOKCUYHOCTbI0. Bronoruyeckas pasnaraemocTb ornpe-
OensieTca Kak oKucrneHne paboynx >XMOKOCTEW MUKPOOpraHu3mMa-
MU, B pe3ynbrate KOTOporo obpasyeTcs YreKucnblii ras, soga u
6aKkTepuanbHoOe BELLECTBO.

B ka4ecTBe COOTBETCTBYIOLLIMX METOAOB NCMbITAHWA OblN YCTaHOB-
neHbl CEC-L-103-A-12 (2012) n OECD 301B.

Vicnonb3dyemble cpedbl — 4acTo ynoMvHaemble Kak 6uomacna —
npuBefeHbl B cnepytowlenn Tabnuue. BbinonHas ucnbiraHna Ha co-
XPaHAEMOCTb, MOXHO OLEHUTb MOTEHLUANbHOE arpecCrBHOE XU-
MUYECKOe BO3LENCTBME COOTBETCTBYIOLLEN  rMOpaBINYeCcKomn
>KNOKOCTU Ha YMNOTHEHME.

mapaenuyeckme XuKocTy 6e3onacHble A OKpyXXatoLuei cpeabl

DIN ISO 15380
BewiectBo Kog
TPUMUUMPKA (pancosbie Macna, HETG
pancoBbIn METUNOBLIN 3hrp)
MoNNankKNNeHrMnKonb HEPG
CUHTETNYECKININ 3hmp HEES
nonuanbgaoneduHbl (PAO) n HEPR

OTHOCSILLUMECS yrnesogoponbl
Tab. 7.4

mppaBnuyeckas Cokpa-

XKNAKOCTb eHue
OnHaMmuka cratmka
MwuHepanbHoe H, HL, NBR, HNBR, NBR, HNBR,
macno HLP, FKM, TPU FKM, CR, TPU
HVLP
nonunanbgaone- PAO NBR, HNBR, NBR, HNBR,
UHbI FKM FKM, CR
cMmech Bopa / HFC NBR, HNBR, NBR, HNBR,
rNMKOSb (FKMY), TPU®  (FKM"), EPDM?,
TPU?
amynbcusa «<ma-  HFAE, NBR, HNBR, NBR, HNBR,
cno B Bofe» HFAS FKM, TPU?® FKM, TPU?
3MynbCus «Boga HFB NBR, HNBR, NBR, HNBR,
B Macne» FKM, TPU? FKM, TPUY
opraHodocgar HFD FKM", EPDM? FKM", EPDM?
rnonvonecTep HFDU NBR, HNBR, NBR, HNBR,
FKM FKM
CUHTETNYECKNI HEES NBR, HNBR, NBR, HNBR,
acump FKM, TPU?Y FKM, TPU?
Tpurnuumpng  HETG NBR, HNBR, NBR, HNBR,
(pancosble FKM, TPU® FKM, TPU?
macna, parnco-
Bblli METUNOBbIN
achup)
nonuankuneHrnu- HEPG NBR", HNBR, NBR, HNBR,
Konb FKM, CR, FKM, CR,
EPDM? EPDM?
CUHTETUYECKUNE HEPR NBR, HNBR, NBR, HNBR,
yrnesogopoapl FKM, TPU FKM, TPU
TopmosHas DOT-3/ EPDM EPDM
>KNOKOCTb DOT-4

) PekoMeHayemoe 1crnbitaHne

PekomeHAayeMblii KOMNayHg,

2 [NonHoe OTCYTCTBUE MUHEPASIBHOMO Macna
9 CTabunmsnpoBaHHbIin ANis raponvaa Matepuan
Tab. 7.5 0O630p KOMNayHA[OB A5 TMAPaBANYECKUX XULKOCTEN

—Parker (LT
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7.5 Cucrembl, NCNOJNb3yHOLME COJTHEYHYIO
3Hepruro

Ha 3ape conHe4yHol aHepreTuku NponsBognTeNy He yCcTaHaBnMBa-
JIM OCOBEHHO BbICOKMX TPe6OoBaHMI 4151 (DOTONEKTPUHECKNX Pasb-
emoB. Bcnepcterne BBeAEHVS HaAUVMOHANBHBIX M MeXAYHapOAHbIX
pernameHToB L1 CTOMKOCTN K aTMOC(epHOMY BO3AENCTBULO / yib-
Tpadumonety (Hanpumep, DH 605/A1) nnm orHecTonkocTu (Hanpwu-
mep, IEC 60332-1-2) naHHasa cuTyaums 3Ha4UTEIbHO N3MEHUNach.

MonapaHne Bnarn octaeTcsi o6Lelt Npob6riemMon, Tak Kak Bhax-
HOCTb YBENMYMBaET COMPOTUBNEHME KOHTakToB. CrnepmoBaTenbHO,
COOTBETCTBYIOLLASA KOHCTPYKUMS YMNOTHEHUSI (Hanpumep, B OT-
HOLLEHUN CUJibl CXaTusi) U BbIGOP MOOXoAsllero koMnayHga npo-
OOIKaloT METb CyLLleCTBEHHOE 3HadveHve. CneynanbHO Ans Taknx
YCINOBWI NPYMEHEHNS B aCCOPTUMEHT KoMnaHun Parker BxoguT cu-
NKoHoBbIN maTtepuan S0604-70 ¢ ceptndmkaumen UL1703. Ma-
Tepuan SO604-70 Takke MOXET MUCMONb30BaTbCS OIS OTCEYHbIX
YCTPOWCTB (3aluTa oT OrHsi).

7.6 NTeoTepmanbHasi aHeprusi

Mop reoTepManbHO 3HEPrel MOHUMAETCS UCTOMNb30BaHVe Teno-
BOW 3HEpruun, XpaHsiencs B Hegpax 3emnn. Yem rny6rke npoHUK-
HOBEHVE BO BHYTPEHHIOW CTPYKTYpPYy 3emn, TeM Bbille TeMnepa-
Typa, KoTopasi B cpegHeM yBenuymsaetcs Ha 35-40 °C Ha Kaxxabii
KUSTOMETP y6UHbI MPOHUKHOBEHWSI.

B nonbITKax «yKpoTWUTb» 3Ty 3HEPruio NCMOMb3YIOTCS pasfnyHble
TEXHUYECKME cnocobbl. YNNOTHEHUs!, NCMOMb3yeMble B 3TUX YCO-
BUSIX, OObIYHO NMOABEPXKEHBI SKCTPEMaSIbHLIMU YCIOBUSIMIA 3KCMITY-
arauun:

® BbICOKO€ aaBlieHne

® BbICOKMWE TEMMepaTypbl
® XMMMYecKasi CTOMKOCTb

KomnayHg FFKM V8920-75 cepun Parofluor®, Hanpumep, NposiBun
cebs Kak NpakTu4Hoe pelleHne. JaHHbIn MaTepuan SBAseTcs Xo-
poLUMM BbIGOPOM AN ropsiveli Bogpl U nNapa B COYeTaHnM ¢ arpec-
CUBHOI Ccpepo.

7.7 DKcTpemanbHble TemnepaTypbl

7.7.1 BbicOKue Temneparypbl

Mpu TemnepaTypax, KOTopble SBNSIOTCS CMMLIKOM BbICOKUMU OIS
3M1acTOMEPHbIX KOMMayHOOB, PasfoXeHWe HauyMHaeTcsi ¢ noTepu
reoMeTpun YNIoTHEHNUS MU YBENUYEHHOrO U3Hoca. Mpu BbICOKUX
TemnepaTtypax yBenM4nBaeTcs CKJIOHHOCTb K pa3byxaHuio unm no-
cnefytoLemMy OTBEPXKAEHUIO.

PyKoBOACTBO NO KOMbLiaM KPYrnoro cevyeHus
Parker Hannifin
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N3meHeHUsi B KoMnayHe Ha3blBaloTCs «CTapeHnem». [ospexaeHue
n3gennsi yBennyMBaeTcs BMeCTe CO CTaTW4ecKOoW Win AuHamumde-
ckon pedopmanmenn. CtapeHne NpuBoANT K CNEAYOLLUM SBEHNSIM:

BurayasnbHble N3MeHEHUS:

* paBHOMEpPHOe 06pa3oBaHNe TPELLVH,

* HepaBHOMepPHOEe 06Pa30BaHVE TPELLWH U CMSATVE MOBEPXHOCTU,
¢ BbiCOKas ocTaTo4Has gedopmauyns Npu cxxaTuu.

MamepsieMble n3mMeHeHns:

® oTBepAeBaHMe UM pasmsrdyeHue (B 3aBMCMMOCTY OT KOMMNayHAa),

® n3MeHeHne (h3NYECKNX CBONCTB (MPOYHOCTN Ha pacTs>KEHNE,
YANMUHEHWS NpU pa3pbiBe, MOAyNst yNpyrocT U T. 4.).

C yBenunyeHnem TemnepaTtypbl cMa3oyHas NnneHka ctaHoBuTcs 60-
Jlee TOHKOI 13-3a YMEHbLUEHWSI BA3KOCTN >XXMOKOCTW, BegyLlero K
YCKOPEHHOMY WU3HOCY YMIOTHEHUS.

OnacToMepbl XxapakTepuayrTcs KoaddUUNEHTOM TEMNIOBOrO pac-
LUMPEHUS], KOTOPbIA NPUMEPHO B AeCATb pa3 6onblue, YeM Yy Me-
Tanna. 3To 03HaYaeT, YTO (HaKTUHECKM YMNOTHEHUSI C GONbLUMMU
pa3MepamMy NonepeyHoro Ce4YeHrs MOryT 3aMETHO PacCLUMPSTHCS.
Bonee BbICOKOE OaBneHue, okasblBaeMoe Ha KOPMNyC 1 Ha OBWXKY-
LIytoCcs geTanb, NPUBOANT K MOBbILLEHHOMY TpeHuo. B Takmx cny-
Yasx NprMeHeHre 6onee LUMPOKMX MOCaA0HHbIX KaHaBOK He SBsi-
€TCs pelleHneM npobnembl, Tak Kak NpeaBapuTenbHas Harpyska B
XOMNOAHbIX YCNOBUSAX MOXET CTaTb HEQOCTATOHHOM.

Ha puc. 7.2 npuBefeHbl guanasoHbl TeMnepaTtypbl A8 pasfinyHbIX
anactoMepoB. [pu HeOOCTATOYHOW COBMECTMMOCTBLIO CO Cpepoi
MaKCUManbHO AOMyCTUMbIE TeMMNepaTypbl MOryT 6biTb 3HAYNTENb-
HO HUXe.

CpaBHeHne anacTomMepoB B Tabnmue 7.6 JEMOHCTPUPYET npenensl
Temneparypbl Kak MakCUManbHOW MOCTOSIHHOW TemnepaTypbl npu
NPYMEHEHNN C HEKOTOPbIMU Hanbosee HYacTo NCMONb3YEeMbIMU Cpe-
OamMu npu ycrioBum, YTO 3n1acToMep COBMECTVM C COOTBETCTBY!O-
LLieln cpepoi.

Matepuan CmasouHbili MaTe-  Bopa Bo3apgyx
DIN ISO 1629 pvasn Ha OCHOBe Mu-

HepanbHOro Macna
NBR 100 70 90
HNBR 150 130 2 150
FKM 200 " 130 2 200
FKM HiFluor® 200 © 180 2 250
FFKM 200 © 230 320 2
EPDM cTomnkocTb otcyTcTyer 150 (180)% 150
vMQ 150 100 210
FVYMQ 175 100 175
ECO 135 50 135
ACM 150 -9 150
CR 100 80 4 90
TPU 100 50 (80" 100

—Parker [T .

" Mpwn faHHbIX TemnepaTypax cMa3ouHble MaTepuasibl pasnaraioTcs CrycTst
KOPOTKOE BPEMSI.

2 CneuvianbHble TUMbI.

3 CunbHoe pasbyxaHue Nnpn KOMHaTHOW TemnepaType, rmaponns npu 6onee
BbICOKVIX TeMneparypax.

4 CpefHee nnm cunbHoe pasdyxaHne B 3aBUCUMOCTM OT TemMnepaTypbl.

9 B nape.

9 KomnayHz, uMmeeT 60onee BbICOKYIO CTOMKOCTb K TENIOBOMY CTapEHUIO, HO Mpu
3TUX TeMMepaTypax NMPOVCXOAUT PasNOXKeHNe CMa3o4HOro Mateprana.

7 CTabunmnsnpoBaHHbIil ANs raponmaa.

Ta6. 7.6 CpaBHeHune an1acToMepoB B COBMECTUMON KOHTaKTHOW cpege n

MakcumMasbHO AorycTuMblie Temnepatyps! (°C)

7.7.2 Hu3kne TemnepaTypbl

Mpun oxnaxxgeHnn pesvHOBbIe KOMMayHAbl TEPSIOT CBOI 3n1acTuy-
HOCTb. lNpu O4YeHb HU3KMX TEMMepaTypax OHU TBEPAEIOT U CTaHO-
BATCS XPYNKUMW, KaK CTEKJI0; OHN MOTYT PacKomnoTbCHA Npuv yaape.
Puck noBpexpeHus ynnoTHUTENbHbIX KOrew, KOTOpble XpaHATCA
UM YCTaHaBNMBAKOTCA B TaKUX YCIIOBUAX, OTCYTCTBYET, €CNN OHU
He nogBepralTCs KaKoMy-mbo MexaHNYeCKOMY BO3AENCTBUIO, Tak
KaK 3amep3aHne nmeet obpatumblin 9deKT 1 KomnayHzg BoccTa-
HaBnMBaeT CBOW NepBOHaYasibHble CBOMCTBA MPU BO3BpaTe K HOp-
MasbHbIM TemMneparypam.

BnmsiHne KOHTaKTHOW cpefbl MOXET He3Ha4MTeNbHO YBENUYUTb
rM6KOCTb MpY OTpULATENbHON TeMNepaType B Cny4vae yBenuyeHusi
o6bema 1 3HAYNTENbHO YMEHbLUUTb ee Mpu YMEeHbLUEHUN o6bema
(nocpepcTBOM BblgaBnMBaHns nnactugrkaTopa).

CunukoH (S0604-70) n dpTopcunukoH (L0677-70) obnapatoT Xopo-
e rméKoCTbIO NpY OTpUUATENBbHON TemnepaTtype 1 OOMKHbI Bbl-
6vpaTbCs B COOTBETCTBUN C MX CTOMKOCTBLIO K cpefe. V3-3a nnoxon
CTONKOCTU K U3HOCY CUJIMKOHbI MOAXOAAT TOSIbKO A5 CTAaTU4ECKOro
npyMeHeHns. pyruMu anactoMmepamMun ¢ XopoLlei HU3KoTemnepa-
TypHoOWM rnbkocTbio saenstotcst CR, EPDM 1 cneumnanbHble kKOMMnayH-
obl HNBR n FKM.

N3mepeHnss Ons OueHKM TemnepaTypHO-3aBUCHUMbIX W3MEHEHW
TBEPOOCTU, YAAPHOWN BA3KOCTY U OCTaTO4HON Aedopmaum KoMna-
YHOOB YMNOTHUTENbHbBIX KOMeL, MOAXOOAT TakxXe U OJ1S OLEHKN HA3-
KoTemnepaTypHoO anacTniHocTu (puc. 7.3). HecmoTpst Ha Hannyne
60MbLIOro KONMMYyecTBa CNOCOOOB TECTUPOBaHUSA HU3KOoTeMMepa-
TYPHOW CTOMKOCTM, X CPaBHUTENbHOE 3HAa4YeHVe 1 npakTuieckoe
NCMOMb30BaHNE OrpaHnYeHbl HECKONbKMMU criydasmu. VcnbitaHus
TR10, BbinonHsieMble B cooTBeTCTBMM ¢ HopMamu ASTM D 1329
(wnn 1ISO S 2921), nogTBEPOAUAN NMPUMEHUMOCTb U3MEPEHUA NS
OLIEHKW 3KCMJlyaTauMoHHbIX Npeaenos Temnepatypsbl (puc. 7.4). Nc-
NbiTaHUA BKIOYaNy pactarueaHme obpasua Ha BenuynHy 100 % un
€ro 3amMopaxknBaHue B pacTAHYTOM COCTOsIHUN. 3aTem obpaseL, oc-
BOOGOXAaNCs C OQHOrO N3 KOHLOB 1 TeMneparypa yBenmymMsanach ¢
yrnpaBnsieMol CKOpOoCTblo. [10 Mepe HarpeBaHus anacTomMep Hauu-
HaeT BO3BpaLLaTbCs K CBOE opurMHansHom opme. Temnepartypa,
npu KoTopon obpasel, gocturaet 90 % cBoero yanuHeHus, sSBns-
€TCs COOTBETCTBYOLLEN TeMnepaTypoit Toukn TR10. 3To o3HavaeT
10 %-HbIi BO3BpAT anacTHHOCTU. [py NPOAoMKEHUN UCTIbITaHNSA
50 % osHavaet TR50 u 1. g. Temnepartypa B Touke TR10 MoxeT uc-
Nonb30BaTbCS OJ18 ONpeaeneHnss MUHMManbHOW TeMnepaTypbl 3KC-
nnyaraumu ans Bcex anacToMepoB.

PyKoBOACTBO MO KOMbLiaM KPYrnoro ceveHus
Parker Hannifin
Prédifa Technology Division



Ha npakTvke npaBuibHO CNPOEKTUPOBAHHOE CTATUYECKOe YroT-
HEHVE MOXET UMETb MUHMMAasbHYI TemrepaTypy 3Kchiyatauum
npumepHo Ha 10 °C Hxe Toukm TR10.
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[aHHas cxema NPUBOAMTCA UCKIOYMTENBHO NS crpaBkn. dakTnyeckoe
BPEMS1 Cy)X6bl YNINIOTHEHUS NPU 3KCM/TyaTauum ¢ NpeBbILLeHeM TeMnepa-

Typbl 3aBUCUT OT YCHOBWIA MPUMEHEHNS 1 YNIOTHSEMO CPeqpbI.
Puc. 7.1 BepxHue npesessl TeMNEpaTypb! A/1s1 PA3N4HbIX I1ACTOMEPHBIX MAaTePUAsoB

Mepviog paboTbl
500 1000 [4ackl]

SBR

ByTaaveHcTMponbHbIN Kay4yk

TPU

MonunypeTaH

IR

ByTagneHakpunoHUTPUIbHBINA KaydyK
NBR

ByTagneHakpunoHNTPUIbHBIA Kaydyk
HNBR

'mppupoBaHHbI 6yTaaNeHaKPUNOHUTPUIIBHBIN KaydykK
CR

XnopnepeHoBbI Kay4yk

ECO

OnNUNXNOPruaprHOBbLIA Kayvyk

ACM

MonnakpunatHbIil Kay4yk

EPDM

OTVNEeHNPONUIEHANEHOBBIN Kaydyk
vMQ

CUNMKOHOBBIN Kaydyk

FYMQ

DTOPOCUNNKOHOBbIN Kay4yK

FKM

dTopkaydyk

FKM

®dTopkay4yk (HiFluor®)

FFKM

MNepdropanactomep (Parofluor®)
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Mepvop pa6oTel 1000 Hacos.

[laHHble AranasoHbl TeMnepatyp AeNCTBUTENbHBI ANS YCNOBUIA MPUMEHEHNS, B KOTOPbIX
136EraeTcs KOHTaKT CO CPEAOW, OKa3bIBaOLLEN arpecCyBHOE BO3AENCTBIE Ha paccma-
TPVBaeMbI KOMMayHA,

Mpumep: VMQ: B Bo3ayxe o +210 °C, B8 Boge fo +100 °C.

Puc. 7.2 BepxHue rpefessbl TeMrnepatypbl A/151 Pa3inyHbIX 31aCTOMEPHbIX MaTepnanoB

Pridifa 93

250 270 320 Temnepatypa
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,uOCTVlraeTCﬂ TOJIbKO Mpu onpefeneHHbIX yCNnoBnAX co cneynanbHbiIMU KoMnayHaamu
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Pesynbratbl ucnbitaHus: TR10 = -31,5 °C
TR50 = -24,0 °C
TR70 =-20,0 °C

Puc. 7.4 UcnbitaHne TR B cooTBeTcTBUM ¢ HOpMmamu ASTM-D 1329 /
ISO S 2921 gns komnayHga NBR ¢ TBepgocTsio 70 eguHuy no Lwkane LLlopa

7.8 NMpumeHeHne ansi paboTbl C rasom

Mpw npuMeHeHUN gns paboThbl C ra3amim CyLLECTBYET OTINYME MEX-
Ly 9NnacTOMEPHbLIMU KOMMayHAaMu pis YnnoTHEHWA 1n guadparm
raszoBoro o6opynosaHusa B cootsetcTeum ¢ DIN EN 549 n ynnotHu-
TeNbHbIMM KOMMayHAaM1 N5t IMHUA ra30CHaGXXEHUS N KOMMOHEH-
TOB O/11 rasa n Xunakux yrnesogopoaos B cootseTcTemm ¢ EN 682
(paHee — DIN 3535, yacTtb 3). MaTtepuasbl, n3rotaBnMBaemMble 13
komnayHgos NBR, HNBR, FKM n cnnmkoHOBbIX KOMMNayHAoB, Mno-
CTaB/ISIOTCH C COOTBETCTBYIOLLMMMN pa3peLLEHNSIMUA.

Tak Kak NpUPOLHbIN ra3 B YACTOM BMOE HE MMEET 3anaxa, K Hemy
[06aBNAITCSA OJOpUPYIOLLIME BellecTBa C Lenbio obecneynTb He-

—Parker [T ’

MefeHHoe ObHapyxeHue yTedek. HoBble opopupytlowime BeLe-
cTBa 6e3 cogep>kaHusi cepbl (HanprMep, TOProBoe HarMeHoBaHue
«Gasodor S-free») 6onee arpeccrBHbl K KOMMayHaam anactomMepa,
4YeM OfOpUPYIOLLME BELLECTBA HA OCHOBE Cepbl, KOTOPbIE UCMOMb-
3yloTCA A0 cux nop. [onycTumble 3Ha4eHUsi pa3byxaHus B XXUAKOM
BellecTBe «S-free» pocTuraloTcs Tonbko komnayHpamu HiFluor®
(FKM) unu Parofluor® (FFKM).

7.9 NMponssoacTBO NONYNPOBOAHNKOB

Mpy NPOV3BOACTBE NOMYNPOBOAHVKOB UCMOMb30BaHNe «CTaHaapT-
HbIX» YMIOTHUTESIbHbIX MaTepranoB He NPeACTaBseTcs BO3MOX-
HbIM. [MPOV3BOACTBO COBPEMEHHbIX MOMYNPOBOAHNKOBbLIX KpUCTan-
JIOB MPOVICXOAUT B YCINIOBUAX arpecCuBHbIX XUMUYECKUX BELLECTB
M ra3oB, BbICOKMX TeMnepartyp, ry6oKoro Bakyyma u nnasmbl. B
Takux npoLeccax yTeukn Unm 3arpsasHeHns NPYBOAAT K [OPOrocTo-
AWM MPOCTOAM UMM COKPALLEHNIO MPON3BOAUTENBHOCTH.
Bnarogapsi cBoVMM NPeBOCXOAHbIM (PU3MHECKUM CBOMCTBaM maTte-
puanel Parofluor® ngeansHo NogxoasaT ANs UCNOMb30BaHNS B Nnas-
Me 1 rase, a TakXe B TEMMOBbIX 1 BNaXKHbIX NpoLieccax.

KomnaHua Parker paspaboTtana cneuuwasbHble KOMMNayHOpl
Parofluor® gns ncnonb3oBaHusi B Hanbonee NPoaBrHYTbIX MONYNpo-
BOAHWKOBbIX MpoLeccax. 3T KoMnayHAbl BblAEP>KMBAOT BbICOKME
Temneparypbl, a Takke 06nafatoT BbICOKOW CTOMKOCTbIO C cpeae
npouecca. Npon3BoacTBO TaKMX YNIOTHEHWI OTBEYAET cneuunanb-
HbiM TpeboBaHNAM, BKIIOYasA MCMONb30BaHNE TEXHOMOMUM YUCTON
KOMHaTbl. Bo Bpems okoH4YaTenbHOW MPOBEPKM AeTan NpoXonsT
OTAENbHYK OYUCTKY U BMOCNEACTBUM YNAaKOBbIBAOTCA B YCIIOBUSX
YNCTON KOMHaTbl. OTW npouenypbl 06ecrne4mBaloT COOTBETCTBUE
ynnoTHeHun ctaHgapTam UHP (CBEpXBbLICOKOW CTENEHN YNCTOTbI).

7.10 TexHONOrNA oxnakKaeHust u
KOHAULMOHUPOBAHUA BO3[yXa,
nponenneHTbl

YNnoTHeHNs, NCnonb3yemble B CUCTEMAxX OXNaXOEHWS, OOMKHbI
6bITb MOMHOCTLIO COBMECTMMbIMU C XnagareHToM. OnucbiBaemMble
XflagareHTbl IMEKOT KOAUPOBKY «R» 11 COCTOSIT M3 XKMOKOCTEN Ha OC-
HoBe (hTOPMPOBAHHBIX 1 XJIOPUPOBAHHbIX YINIEBOAOPOAOB.
ToproBble HanMeHoBaHWs, Hanpumep Freon (cbpeoH), Frigen (xna-
OoH), Kaltron (xnapoH), NCnonb3ytoTcs BMECTE C HOMEPOM Tuna.
Mpumepsl: R-134a cooteetcTByeT Frigen 134a, Freon 134a, Kaltron
134a.

XuMnyeckne BellecTBa AN MOXXapoTyLeHUsi 0603HavalTcs Kak
Halon (xanoHbl). Hanpumep, R-13B1 cooteeTcTByeT Halon 1301.

PekomeHgauum no npuMeEHEeHUto KomnayHaoB komnaHuu Parker
OCHOBaHbIl Ha pe3ynbTaTax BCECTOPOHHEro TecTupoBaHust. Mpu 3a-
MOSIHEHNM LeNn OXNaXXKAEHNS LOMMKHbI cObMoaaTbCs ykasaHusi no
CcH0pKe NPON3BOAMTENS XNlagareHTa u (Mnn) MallvHbl.

PyKoBOACTBO MO KOMbLiaM KPYrnoro ceveHus
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Cpepa

Ankun6eHson

Freon, 12

Freon, 12 n Macno Ne 2 no ASTM (50:50)
Freon, 12 n Sunisco 4G (50:50)

Freon, 13

Freon, 13B1

Freon, 14

Freon, 22

Freon, 22 n Macno Ne 2 no ASTM (50:50)
Freon, 31

Freon, 32

Freon, 112

Freon, 113

Freon, 113 + Macno ¢ BbICOKMM UM HU3KM COAEPXKaHNEM aHUINHA
Freon, 114

Freon, 114B2

Freon, 115, 116

Freon, 124 (teTpoTOpMOHOXSI0P3TaH)

Freon, 125 (neHTacdTopaTaH)

Freon, 134a (teTpacTopaTaH)

Freon, 142b

Freon, 152a (gudtopaTtaH)

Freon, 218

Freon, 502

Freon, BF

Freon, C316

Freon, C318

Freon, K-142b

Freon, K-152a

MwuHepanbHoe macno

KomnpeccopHoe Macnio Ha OCHOBE MONMAaNKUAEHNMKONSA
MonuonectepHoe (POE) macno

R245fa+ (neHTacdTopnponaH)

R401a (53 % R22 /13 % R152a /34 % R124)
R401b (61 % R22 /11 % R152a /28 % R124)
R401c (83 % R22 /15 % R152a /52 % R124)
R403a (5 % R290 /75 % R22 /20 % R218)
R403b (5 % R290 /56 % R22 / 39 % R218)
R404a (44 % R125/52 % R143a/ 4 % R134a)
R405a (45 % R22 /7 % R152a /5,5 % R142b / 42,5 % RC318)
R406a (55 % R22 / 4 % R600a / 41 % R142b)
R407c (23 % R32 /25 % R125 /52 % R134a)
R407d (15 % R32 /15 % R125 /70 % R134a)
R407e (25 % R32 /15 % R125/ 60 % R134a)
R408a (47 % R22 / 46 % R143a/7 % R125)
R409a (60 % R22 /25 % R124 /15 % R142b)

—Parker (LT .
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PekomeHayembin NBR HNBR EPDM FKM CR

komnayHg Parker
N3554-75, N0674-70

C0873-70, C0557-70
V1164-75
V1164-75
C0873-70, C0557-70
NO0674-70
C0873-70, C0557-70
C0873-70, C0557-70
V1164-75
E0540-80
C0873-70, C0557-70
V1164-75
N0674-70
N0674-70
C0873-70, C0557-70
N0674-70
C0873-70, C0557-70
V3819-70
C0873-70, C0557-70
N3554-75
V1164-75
V3819-75
NO0674-70
C0873-70, C0557-70
V1164-75
NO0674-70
C0873-70, C0557-70
C0873-70, C0557-70
C0873-70, C0557-70
N3554-75, N0674-70
N1173-70, N3554-75
N1173-70, N3554-75
C0873-70, C0557-70
C0873-70, C0557-70
C0873-70, C0557-70
C0873-70, C0557-70 = = =
C0873-70, C0557-70 - - -
C0873-70, C0557-70 = = = =
C0873-70, C0557-70 - 1 1 4
C0873-70, C0557-70 = = = =
C0873-70, C0557-70 - - - -
C0873-70, C0557-70 = 2 = 4
C0873-70, C0557-70 - - - -
C0873-70, C0557-70 = = = =
C0873-70, C0557-70 - - - -
C0873-70, C0557-70 - - - -
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Cpepa

R409b (65 % R22 /25 % R124 / 10 % R142b)
R410a (50 % R32 /50 % R125)

R410c

R411a (1,5 % R1270/ 87,5 % R22 /11 % R152a)
R411b (3 % R1270/94 % R22 / 3 % R152a)
R411c+ (3 % R1270/ 95,5 % R22 / 1,5 % R152a)
R412a (70 % R22 /5 % R218 / 25 % R142b)
R413a (9 % R218 /88 % R134a /3 % R600a)
R414a+ (51 % R22 /28,5 % R124 /16,5 % R142b / 4 % R600a)
R414b+ (50 % R22 /39 % R124 /9,5 % R142b / 1,5 % R600a)
R500 (73,8 % R12 /26,2 % R152a)

R502 (48,8 % R22 /51,2 % R115)

R507 / R507a (50 % R125 / 50 % R143a)

R509 / R509a (44 % R22 / 56 % R218)

R600 (H-6yTaH)

R600a (n306yTaH)

R611 (MeTtundopmmar)

R717 (ammunak)

R744 / CO, (oByokuch yrnepopa)

T CTeneHb COBMECTUMOCTH:

1 = yooBnetsopuTenbHas,

2 = cnabas,

3 = ycnoBHas,

4= HeyaoBneTBopuTesibHasd, -= HegoCTaTO4YHO AaHHbIX.

Tab. 7.7 PekomeHgaumm o npuMeHeHNIo KOMayH[0B A1 Xna[areHToB
(opyrvie gaHHble 0 COBMECTUMOCTY C XNafareHTamm JOCTYIHbI M0 3arpocy)

7.11 MNMuweBas n chapmayeBTNyeckas
NPOMbILLUJIEHHOCTH

YNNoTHEHNS, KOHTaKTupyloLWye € npogykramu nuweson n dap-
MaLEeBTUYECKON MPOMbILLIEHHOCTU, OOMKHbI UMETb CTOMKOCTb K
npoueccam «CIP» (ounctka Ha mecte) n «SIP» (cTepunusaunst Ha
mecTe). CUNMKOHOBbIE MaTepuanbl NOAXOAAT A1 UCTIONb30BaHNSA
B MMLLEBON OTPac/in C y4eTOM UX (PU3NYECKMX CBOWCTB, TakK Kak
OHW VHEPTHbI, a TaKXXe He MMEIOT 3arnaxa 1 Bkyca. B gononHeHwne k
XVMWUYECKON N TEMNOBON CTOWKOCTW YMIOTHUTENbHbIE KOMMayHApl
OOMKHbI COOTBETCTBOBATb Pa3NUYHbIM HaUMOHANbHbBIM, €BPOMei-
CKMM N MeXAyHapoaHbIM pernameHTam. bonee nogpobHas uHgop-
Mauus npuBegeHa B pasgene «KomnayHabl Ans nuwesomn n hapma-
LEBTUYECKOW MPOMBILLNIEHHOCTEN».

7.12 AspokocMu4yeckasl oTpacrb

AspokocMuyeckas oTpacsb NPegbsABnseT K 3N1acTOMEPHbIM KOMMa-
yHOAMm camble cTporue TpebosaHus. [1ns cooTBeTCcTBUS TpeboBaHW-
aM cneyndunkaumii 3a4acTyo Heobxoguma paspaboTka crneunanb-
HbIX MaTepuanoB. Kpome Toro, npv Npov3BOACTBE 3aKOHYEHHbIX
n3genuin JomKHbl COBNoaaTbCa MHOrMe creumanbHble TpeboBaHns
C LieNnbio COOTBETCTBUS 60Nee CTPOruM TEXHNHECKUM HOPMaM 1 Me-

—Parker [T .

PekomeHayembiin NBR HNBR EPDM FKM CR

komnayHg Parker
C0873-70, C0557-70 - - - -

C0873-70, C0557-70 = 2 1
C0873-70, C0557-70 - - -
C0873-70, C0557-70 = - - -
C0873-70, C0557-70 - - - -
C0873-70, C0557-70 - - - -
C0873-70, C0557-70 - - - -
C0873-70, C0557-70 - - - -
C0873-70, C0557-70 - - - -
C0873-70, C0557-70 - - - -
C0873-70, C0557-70 - - - -
C0873-70, C0557-70 - - - -
C0873-70, C0557-70 - 1 1 4
C0873-70, C0557-70 - - - -
N0674-70

N0674-70

C0873-70, C0557-70
C0873-70, C0557-70
E3804-90
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pam 6e3onacHocTu. B komnaHun Parker BHeLpeHbl COOTBETCTBYHO-
e opraHn3aunoHHble, Ka4eCTBEHHbIE N TEXHUYECKME CPEACTBa,
6narogaps YeMy KOMMaHusi ABsieTcs 0go6pPeHHbIM Npon3BoanTe-
NeM st rpaXk4aHCKoM U BOEHHOI a3pOKOCMUYECKON NPOMBbILLIEH-
HOCTW.

KomnaHnus Parker obnagaet onbITOM B JAHHOM CeKTope 6narogaps
paboTe C pasnnYHbIMK 3aKazvymkammn 1 NPeCcTaBUTENbCTBY BO MHO-
rMX KOMUTETaxX Mo CTaHAapTU3auum.

Hal aBraumoHHO-KOCMUYECKNIA CEPBUCHBINA LIEHTP NMOMOXET MOSy-
YNTb KOHCYNLTaUMKM Mo MOWCKY PEeLUeHUst Ofisi BallMX KOHKPETHbIX
TpeboBaHW K YMNOTHEHNIO.

7.13 ApepHas aHepreTuka

OnacTomepsbl, NPOV3BeAEHHbIE Afisi paboThbl B YCNOBUSIX paguauu-
OHHOro BO3AEWCTBUS, OOMKHbI NMPOXOAUTb UCMbITAHUSA KavyecTsa 1
maTepuana. NoMumo NpurogHocTh ans paboTel ¢ pagunaunen ana-
CTOMEp [OOMKEH TakXe 6blTb COBMECTVIM C KOHTAKTHOW Cpefon B
YCINOBUAX SKCnyataumu (Temnepatypa, AaBneHue u T. 4.).

B 60nblWUMHCTBE MPUMEHEHWIA YPOBEHb 0O3bl paguaumn OCTaeTcs
Hke 10° pag — ypOBHS, KOTOPbI [OCTUraeTcs Nocne Jonrux net
cnyx6bl. MpakTnyeckn BCe 31aCTOMEPb! HE UCMbITLIBAIOT N3MEHE-
HUIN pU3N4eCKUX CBOMCTB NPU YPOBHSAX paguaumn oo 1 MmunnnoHa
papg (210° pag 210* [k/kr). KomnaHus Parker paspa6oTana komna-
YHAbI C pagnaLnoHHO CTONKOCTLIO Ha yposHe 107 pag (cM. pasgen
8.22 «Pagnauus»).

PyKoBOACTBO MO KOMbLiaM KPYrnoro ceveHus
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7.14 HecbTerasosasi NPOMbILLUIEHHOCTb

MpyMeHeHne 3nacTOMepPOB B MOPCKOI [06bl4e CTaBUT HOBblE 3a-
Oadn Ons npowssoguTeneint YrniaoTHEHWUN. YCNnoBus 3aKcryatauum
OYeHb TsHKeNble:

® pa3HoobpasHas arpeccrBHas KOHTaKTHas cpeaa,

® BbICOKOE [aBnieHue,

® LLUMPOKWIA AManasoH TemneparTyp.

OKcnnyaTaums B KpUTUHECKUX YCIIOBUSAX, BbI3BAHHbIX CriedyoLwmymMum

hakTopamu:

® arpeccuBHOE XMMMNYECKOE BO3AECTBUE BCNEACTBUE UCTIONB30-
BaHVs Npucagok ans macern,

® B3pbIBHasA gekomrnpeccusi (cM. «B3pbiBHas gekomnpeccusi» B
pasgene 10),

® BbiJaB/BaHNe B 3a30p NPU BbICOKOM [AaBlieHNM,

® BbICOKUWE U HU3KUE TemMnepartypbl.

YcnoBus akcnnyatauum CUnbHO MEHSIOTCS B 3aBUCUMOCTW OT Me-
CTa YyCTaHOBKM 1 Ha3HaYeHUsI.
Temnepatypbl: 0o +200 °C, ¢ [onosHUTENbHBIMY NMUKAMW.
Pa6ouyee paenenue: ot 100 6ap go 1000 6ap un BbILLE.
KomnayHgpl: FKM: V0747-75, VO709-90.

NBR: N0674-70, N0552-90.
CneunanbHble:  FKM: V0858-95.
O6paTtutech K HalmM UHXeHepaMm aNst nony4eHust 6onee nogpo6-
HOWM NHopMaLMK B AaHHOW obnacTu.

Matepuan Xecrt- Temnepatypa" CrtaHpapTt
KOCTb

ISO Parker [LLiop A] [°C]

NBR N0552-90 90*° -30 100

HNBR KA183-85 85 -50 150 Norsok M-710

FKM VG109-90 90*° -45 205 1SO 23936-2/
Total

FFKM  F0400-80 80*° -40 270 ISO 23936-2/
Total

T OTHOCUTCS K CTaTUCTUHECKOMY NMPUMEHEHMIO C OKPYITEHEM TEMMNEPATYP.
Ta6. 7.8 0630p CTaHAaPTHbIX KOMMAYHAOB A1 HETEra30BOU MPOMbILLIIEH-
HOCTU

7.15 NpumeHeHne B CAHUTapPHO-rMrneHn4ecKnx
ycnoBusix / ncnonb3oBaHue B
OTONUTENbHbIX CUCTEMAX

MpeobnapgaoWwyMn  yNAoTHUTENbHBIMK  MaTtepuanaMmu, KCnonb3y-
EMbIMN B CaHUTAPHOW 1 BbITOBOW TexHonoruu, siensitotcs EPDM,
NBR 1 cunukoHoBble KoMnayHabl. ECnn ynnoTHeHNst BXOAAT B KOH-
TaKT C MUTbEBOV BOJOW, TPEBYETCA NPUMEHEHE KOMMayHAOB, pas-
PELUEHHBIX ANsi NCMOMb30BaHMsA C NMMTHEBOW BOOON B CTPaHe ycTa-
HOBKMW. TWMOBbLIMY NMPUMEHEHNAMU AN YMIOTHUTENbHBIX Konew, 1
NNTbIX N3OENNIA ABNAIOTCA CaHUTAPHO-TEXHMUYECKas apMaTypa, Tep-
MOCTaTU4eCKMe KlanaHbl, HACOCbl, BOAOMEPHbIE CHETHUKUN UMK BO-
JornpoBofgHas apmarypa.

—Parker (LT .
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B pononHeHne K HanuyMio paspeLleHnii Ans NCronb30BaHNs C Nn-
TbEBOW BOOOW YMIOTHEHNS ANt TPYOHON apMaTypbl JOSIKHbI COOT-
BETCTBOBaTb TPebOBaHMSAM, yKasaHHbIM B cTaHgapTax EN681-1 n
W534. 3Tn ctaHgapTbl MaTepunanoB BKIHOYaOT TpeboBaHMs K 1C-
MbITaHUSM, KOTOPblE NPedoCTaBNSAIOT HarNAAHy0 nHgopMaumio no
OONroCPOYHOMY MOBEOEHNIO B YCNOBUAX UCMbITAHWNA, NPUGINKEH-
HbIX K MOMEBbLIM.

[Onsa onpepeneHHomn CtpaHa 3ameyvaHus

CTpaHbl

KTW lepmanunsa -

w270 lepmaHns Mwukpo6uronorunyeckoe
noBefeHVe KomnayHaa

ACS OpaHumns -

KIWA HupepnaHgbl -

ONORM B 5014 ABCTpUS -

WRAS CoepunHeHHoe -

KoponescTtso
NSF 61 CLLA -

Tab. 7.9 Pa3speLlueHns Ha NPUMEHEHNE C MUTLEBO BOZOW /151 pa3HbIX CTpaH

CtaHpapt CtpaHa 3ame4aHus

EN 681-1 lepmaHus YNNoTHEHNs1 AOMKHbI COOT-
BETCTBOBaTb TPE6OBaHNSAM K
HU3MHECKM XapaKTepUCTMKaMm

W534 lepmaHus Honrocpo4Hoe nosegeHne B

Bofe npu Temneparype 110 °C.

Ta6. 7.10 CraHgapTbl 4151 UICMOMAL30BaHUS C MUTHLEBOU BOZOM

7.16 BakyyMHble yrsioTHEHUs

Mpy yNNoTHEHWN BaKyyMHbIX CUCTEM LOMKHbI COBMoAaThes cre-
JytoLuvie peKoMeHZaumm:

® Bbi6op NpaBuibHOro kKoMnayHaa ynioTHUTENbHOro KonbLa.

® YNnoTHseMble MOBEPXHOCTY 1N NMOCAA04HbIE KaHaBKW AOMKHbI
VIMETb 3Ha4YUTENbHO 60slee Ka4yeCTBEHHYIO 0O6paboTKy NOBEPXHO-
CTW, YeM A1 «OObI4HbIX» YNIOTHEHWU (CM. Tabnuyy 7.12).

* YNNOTHUTENbHOE KOMbLO JOMKHO 3aMnONHATE MOCaA04HY0 KaHaB-
Ky (MpubnuautensHo Ha 100 %). 3To 03Ha4vaeT co3paHue 6onee
LLMPOKKMX 30H KOHTaKTa U CHUXKEHUE CKOPOCTb Anddy3nmn yepes
anacTomep.

e [1na noBbiweHNs 3(pHEKTUBHOCTY B OTOENbHbIX KaHaBKax MOryT
yCTaHaBNMBaTbCHA MO ABa YMIIOTHEHNS1 OO4HOBPEMEHHO.

e CymmapHast BenmyvHa yTeykn yMeHbLLAeTCs Npy UCMonb30Ba-
HUW BakyyMHOI cmasku (Hanpumep, Parker Super-O-Lube).

AONUONNNNNNNN N
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Puc. 7.5 lNocapgo4Has kaHaBKa KoJibLia KpYr/loro Ce4eHusi B BaKyyMHbIX
cuctemax

ATmocdepa

PyKoBOACTBO NO KOMbLiaM KPYrnoro cevyeHus
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Puc. 7.6 Pa3mepbi kaHaBKy, CTaTU4ECKOE NMPUMEHEHNE
d2 h-0,05 th.OS

1,78 1,25 2,10

2,62 1,85 3,10

3,53 2,50 4,15

5,33 3,70 6,30

6,99 4,90 8,20

r, /r,

0,20 -
0,20 -
0,20 -
0,20 -
0,20 -

0,40
0,40
0,40
0,40
0,40

Ta6. 7.11 Pa3mepbl BakyyMHOU kaHaBKu rpu gegopmaLmy rnornepeyHoro
cevernsi d, yriIOTHUTEILHOIO KOJbLa Ha BesIndnHY okoso 30 %.

BaKyyM
0o 108 Torr
no 10" Torr

LLlepoxoBaTocTb 06paboOTKN NOBEPXHOCTN,
MPOLIEHT 30HbI KOHTaKTa t_ > 50 %

A KOHTaKTHasi NnoBepXx-

HOCTb
R

0,80
0,40

0,10

Rmax.
3,20
1,60

0,40

Ra
1,60
1,60

1,60

Tab. 7.12 O6paboTka MOBEPXHOCTY BaKyyMHO KaHaBKu

Tpe6oBaHWs K KOMMayHAy YNNOTHATENBHOMO KonbLia:

® HN3Kad ra3onpoHnLaemMocCTb,

® xopoluasi, T. €. HU3Kas ocTaTtoyHas gechopmanms Npu cxaTuu,

® COBMECTUMOCTb CO CPefoil,
* TemnepaTypHasi COBMECTMMOCTb,
* HK3Kas NnoTepsi Beca B BaKyyMme.

NBR

NO0674-70
NO0741-75
N0552-90

N0300-90"

EPDM

e E0540-80
e E0652-90

T KomnayHg, Parbak®.

Tab6. 7.14 [lpoTuBorprbKoBbie KOMNAYHAb! MPOXOASIT UCIbITAHUS] B COOTBET-

vMQ

e S0604-70

cTBum ¢ metogom 508 ctaHgapTa MIL-STD-810 B.

—Parker [T

B Topubl KaHaBKK

Rmax.
6,30
6,30

6,30

Marepuan KoadcpuumeHt raso- Moteps Beca !

npoHuyaemoctn ?

Fx10° [%]
ISO Parker P G

[m
IR - 7 0,18
CR C0557-70 7 0,13
NBR N0674-70 8 1,06
HNBR N3554-75 8 1,06
FKM V0747-75 13 0,09
ACM A0607-70 16 -
EPM - 20 0,39
MFQ L0677-70 143 0,25
MvQ S0604-70 238 0,31

" Bakyym 10 MM. PT. CT. NpW KOMHATHOW TemnepaType, NepUos, UCMbITaHWs
14 pHen.
[MocTosiHHas razonpoHmuaemocTu F (10€) ocHoBbIBaeTCs Ha renim npu KoMHaT-
HOW TeMnepaType 1 NnoTepe B BakyyMe.
EnvHnua F: (cm?)/c x 6ap
Ta6. 7.13 CBovicTBa anactomepa
Bbonee nogpobHas nHgopmaums Haxogutcst B pasgene 8.11 «Crte-
NeHb yTe4YKn rasa».

7.17 MpoTuBOrpuGKOBbLIE KOMMAayHAbI

C paclumpeHnemM Ucrnosib30BaHUs 31aCTOMEPOB BO3HMKA HEO6XO-
OVMOCTb MPOBEPKM KOMMOHEHTOB KOMMayHAa Ha rpubkoBoe nopa-
>XXeHne n pacnpocTpaHeHmne. MukpoopraHmambl MOryT 6biTb O6Ha-
PY>XEHbl HE TOMBbKO B TPOMUYECKOM KNMMaTe, HO Takxe, K NpumMepy,
B rmppasim4eckmx cmctemax. KomnayHgbl MpoXogsaT UCTbITaHNsA B
COOTBETCTBMU ¢ MeToaom 508 ctaHgapta MIL-STD-810 B. B Tabnu-
Le HWKe npvBedeHbl KOMMNayHAabl, KOTOPbIE YCMELIHO NPOLIN Nc-
nbiTaHs (MHOpPMaums o0 Apyrnx KoMnayHaax QOCTyrnHa rno 3anpo-

cy).

FKM CR FVYMQ FFKM
* V0747-75 e C0557-70 * LO677-70 * V3860-75
¢ V0709-90 * V8545-75

PyKoBOACTBO MO KOMbLiaM KPYrnoro ceveHus
Parker Hannifin
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8.1 O6wume Kputepum BbiGopa

Monb3oBaTtenn 3a4acTylo He[OOLEHVBAOT KOMMHYECTBO 1 PasHOo-
6pasavie KpUTepreB, KOTOPbIE BAVSIOT Ha YMIOTHUTENBHbIA 3IEMEHT.
Xvmundeckre cBoicTBa cpefbl 1 (h3NYECKME YCNOBUS 3KCMyaTa-
LMK SIBNAKOTCA CYLLECTBEHHBIMU KPUTEPUAMM A1 BbiGopa anacTo-
Mepa 1 KOHCTPYKLWU NOCafo4HO KaHaBKU.

Tabnuua coBmecTUMocTh cpep, (CM. MpunoXxXeHne) copepXXuT mH-
dopmMaumio 0 XMMU4eCKOM BNSIHAN CPefbl HA BCe Hanbonee 4acTo
1ncnosib3yemble anactomepbl. B Tabnvue ykasaH Hanbonee nogxo-
OALWMIA KOMNayHA, 015 pasnnyHbIX Cpeq.

B paHHOM pasfene onMcbIBaloTCs KioYeBble TEPMUHbI, UCMONb3Y-
eMble B TEXHOMOMMN YNAOTHEHNA. 3HaHNE 3TON OBLLEN TEPMUHOSO-
rnY NoMoraeT HaliTy NogpPoGHbIE OTBETHI 38 KOPOTKOE BPEMS.

8.2 UcTtupaHue

McnbitaHusa Ha uctupanne no ctangapty DIN 5316 (c ncnonbso-
BaHMEM LUUIMHAOPA, NOKPLITOro HaxkaadyHowm 6ymaroil) He oTpaxkatoT
ajeKBaTHO YCMOBMS NONEBOro NCMonb30BaHus. PeansHbIl npouecc
MEXaHN4YeCKOro M3HOCa O4eHb COXKEH, TakMM 06pa3oM, CpaBHMW-
TenbHble AaHHble, nonyyYeHHble no ctaHgapty DIN 53516, easa nn
SABNSAOTCA copepXXaTenbHbiMU MO MHOrMM npuydunHam. Cneposa-
TenbHO, NoBeAeHVe U3HOCA OOMKHO NCTbITbIBATLCA B COOTBETCTBY-
IOLLMX YCMOBUSAX MPUMEHEHUS.

KomnayHgbl HNBR, NBR, EPDM, CR 1 FKM o6nagatoT xopoLuer
CTOMKOCTLIO K cTupanuto. TPU (nonnypeTtaH) 04eHb CTOEK K UCTU-
paHntio. CUNMKOH 1 (OTOPCUIIMKOH UMEIOT cnabyto CTOMKOCTb K
UCTVPaHUIO.

8.3 CtapeHune

CTapeHue BblpaXaeTcss B yXyAWeHun U notepe rUanyeckKunx
CBOICTB U 3aBUCUT OT TuMNa MOMEKYNSAPHON Lienu Kayyyka. [nMHHbIe
MOMEKYNApPHbIE Lenu COCTOST U3 MHOrMX 6oiee MenKux npucoenu-
HEHHbIX MOMeKyn. JT COYeTaHUA 1 ApYyrue YacTh MONEKYNSPHBIX
Leneli MOryT 6biTb YSI3BUMbI K XUMUYECKM PEAKLUAM.

K cTapeHuto OTHOCUTCS TPU TuMNa Takux peakLuil:

1. PaspeneHne — MoOneKynsipHble CBSA3M TOMAOTCH 1 rNaBHas
Liernb YMEeHbLUIAeTCs [0 KOPOTKNX OTPe3KoB. PasgeneHune
SABNAETCS Pe3ybTaTtoM BO3AENCTBUS 030Ha, ynbTpaduoneTa u
paguaumn.

2. ClumBaHMe — MNpoLIECC OKNCNIEHNS, KOTOPbIN Bbi3biBAET hop-
MMPOBaHMe HOBbIX MOMEPEYHbIX CBSA3EN. ITOT npoLecc BeaeT
K 06pa30BaHNi0 HOBbIX MOMEKYNSPHBIX Lienen. Takum n3MeHe-
HUSIM CNOCOOBCTBYET Harpes 1 BO3LENCTBME KMcnopoaa.

3. NameHeHne 60KOBbIX rpynn MONEKYNSAPHON Lenv B Npo-
Liecce XMMUYECKOWN peakumMn — KOHTaKTHasl cpefa okasbl-
BaeT arpeccrBHOE BO3OENCTBME Ha ANaCTOMEP 1 Bbi3biBaeT
N3MEHEHNE B ero MOJEKYNSIPHON CTPYKType. Bce mexaHns-

—Parker (LT .

8 TepmuHoONOrnsa ynjaoTHeHUn

Mbl, KOTOpPblE BEAYT K YXYALIEHUIO CBOWCTB 3/1lacToMepa,
NPUBOASTCA B AENCTBE YCIOBUSIMU OKPY)KaloLLel cpeabl.
YNnoTHeHWs1 Bcerga noABepXeHbl BIMSHUIO CTapeHus, Kak
Npu XpaHeHun, Tak 1 B YCITOBUSIX aKcnnyaTaumn. PasnuyHble
anacTomMepbl UMEIOT PasfINYHYO CTONKOCTb K CTapeHuto.

8.4 UcnbiTaHuUsa Ha cTapeHue

O6pa3sLbl kay4yka NCKYCCTBEHHO COCTapuBaloTCsA B Meyvax TepMo-
06paboTKN B TAXKENbIX YCIOBUSAX, HYTO MO3BONSET NOMNYy4MTb 3aKII0-
YeHNs Mo eCTECTBEHHOMY CTapeHMIO 32 KOPOTKUIA NHTepBan Bpeme-
HW. VIcnbiTaHWs BbINOMHAIOTCA B COOTBETCTBMM CO cTaHaapTom DIN
53508 c Bo3pgencTBMEM TEMMNEPATYPbl N BPEMEHU, XapaKTEPHOro
AN onpefdeneHHoro Tuna anactoMepa M yCrnoBuid aKcniyarauuu,
Hanpuwmep:

e NBR 70 yacos nnu 7 gHen npu Temneparype 70 °C vnn 100 °C;
e EPDM 70 yacos unu 7 gHeli npu Temneparype 100 °C unm

150 °C;
e FKM 70 yacoB nnu 7 gHen npu Temnepatype 200 °C vnn 250 °C;
¢ VMQ 70 yacos unu 7 gHein npu Temneparype 200 °C vnu

250 °C.

Lo n nocne coctapuBaHus n3MepsoTca cnegyowme usnyeckmne
CBOWCTBA: TBEPAOCTb, MPOYHOCTb Ha Pa3pblB, NpedenbHoe yo/MHe-
HME N Hanpsp>KeHWe pacTshKeHust (Mogynb ynpyrocT). MuHumanb-
HO€E M3MEHEHMEe yKa3blBaeT Ha JTyuLLYyt0 CTOMKOCTb K CTapeHUIO.

8.5 KoachchmumeHT TennoBoro pacumpeHust

B 3aBncumMocTu oT hopmynbl CMecu anacTomepbl 06nafatoT Koag-
dhuymeHToM Tennosoro pacumpenuns B 10 pas 6onee BbICOKUM, HeM
y ctanu. CnepgoBaTtenbHO, B MOrPaHUYHbIX Cly4asix BaXKHO 3HaTb
CTeneHb YCafKun YMIOTHEHNS B XONOAHBIX YCOBUSX WM CTeMneHb
pacLuMpeHusi Ipu BO34EeNCTBMN BbICOKMX TEMMepaTyp 1 BAMsSHME Ha
CUMy YyNpyrocTy Ha NOBEPXHOCTN YNJIOTHEHMS.

Mpu HW3KUX TemnepaTypax yMeHbLUEHe CUSbl YNPYrocTu Ha Mno-
BEPXHOCTY YMIIOTHEHNSI MOXET NMPUBECTU K yTEYKaM Mpu MOsiBne-
HAW JOMOSHUTENBHON ycapku. [laHHble M3MeHeHWst MoryT ObiTb
npefycMOTPeHbl B KOHCTPYKLMK nasa. MNpu guHaMmyeckom nprume-
HEHNN BO3MOXXHO YBENMYEHUE TPEHUsI BCNeACTBUE TEMIOBOro pac-
LUMPEHVst Npu TemnepaTtype aKcryatauum (npy ycnosun obecne-
YeHus oTBOAA Tenna).

[Mpu ncnonb3zoBaHM BbICOKOAIMPEKTUBHBLIX 31ACTOMEPOB, TaKMX
kak FFKM, npu TemnepaTypax Bbilwe 200 °C, ocob6oe BHMMaHue
npy NPOEeKTUPOBaHUN nasa crnegyeT YOenUTb TEMIOBOMY pacLuuv-
penunto. MNosbiweHne Temnepatypbl Ao 300 °C MOXET NpUBECTU K
yBenuyeHuto o6bema go 30 %. Ecnu ynnotHeHne He B COCTOSHUN
NPON3BECTN Takoe TEMJIOBOE paclUUMPEHNE, BO3HMKAIOLLME BbICO-
Kne YPOBHW Hanps>XeHHOCTU MOryT MOBPEeQuTb YMIOTHEHUE U CO-
NPSKEHHbIE C HUM 3NTIEMEHTbI.

PyKoBOACTBO NO KOMbLiaM KPYrnoro cevyeHus
Parker Hannifin
Prédifa Technology Division
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Martepuansbi Ycapka Pacwupenne KoadduumeHt
pacTs>KeHus

24 no-54°C 24 po190 °C mm__ 10
[Mm/gm] [Mm/gm] dm x °C

NBR 0,90 1,87 11,20

CR 1,10 2,28 13,70

FKM 1,30 2,70 16,20

EPDM 1,30 2,66 16,00

vMQ 1,60 3,30 20,00

FFKM 2,40 4,98 30,00

Alu 2017 0,19 0,39 2,30

SS Tun 302 0,14 0,29 1,70

YyryH 0,10 0,20 1,20

Tab. 8.1 JInHeliHbI KO3DULMEHT Ter0BoOro pacLUuMpeHusi 4Jsi 31acTome-
POB 1 MeTannoB

8.6 OcTaTto4yHas gedopmaumsa nNpu cxxaTum

OcrtartoyHasa gedopmMauns nNpy cXXaTuv ONMCbIBaeT ANUTENBHOCTb
nedopmaumm ctaHgapTHoro obpasua unm obpaboTaHHON peTtanm,
nedopMUpoBaHHbIX NMPY ONPEQENEHHbIX YCNOBUSIX.

Kak npaBuno, 4em nydiie octaToyHas Aedopmaunsi npyu cxartuu,
T. €. HMKe MOCTOsiHHas pedopmauns (B NMPOLEHTHOM copepika-
HUM OT gedopmaumm obpasua, TO4KN, MONEePEYHOro CeYEHNs), TEM
BbILLIE OL|EHKa KayecTsa.

OcTaTtoyHas gecopmauus Npu CXKaTuu 3aBUCUT OT OCHOBbI ana-
cToMepa, cocTaBa CMeCM, YCNOBUI W3rOTOBNEHWS, Temnepary-
pbl U ANUTENBHOCTW UCTbITaHWiA, gedopmaumn o6pasua, TONWLMHbI
o6paslia 1 cpefbl UCMbITaHWSI.

McnblTaHna BbINOMHAOTCA B COOTBETCTBMM cO cTaHgaptamu DIN
ISO 815 unn ASTM D 395 (MeTog B) ¢ nocnegytowym cxatnem Ha
25 % 1 xpaHeHrem B nevax TepmoobpaboTkn B BO3AYLLUHOWN cpefe.

[ononHutenbHoe ucnbiTaHne B cpepne (macne, nape v T. 4.) paer
3HayeHus onis pasbyxaHus, ycaaku U T. 4.

Bo Bpemsi NpoBegeHUst 3TUX WCTbITaHWA MOXKHO TakXXe OLEeHUTb
HWU3KOTEMMNEePaTYPHYIO MGKOCTb U COCTOSIHUE MOKOCTM MpU TeM-
nepartypax 3amep3aHusi. s nonyYeHus: 3aKo4uTeNbHON KPUBOIA
o6pasLibl CKUMAKTCS COMNacHO yka3aHHOMY Bbille MeTogy WUCHbl-
TaHWsl, MOCTENEHHO 3aMOPaXKMNBAOTCA N M3MEPSILOTCS NPU COOTBET-
CTBYIOLLMX TEMMepaTypax VCTbITaHWii NOCNe CHATUS CXaTus.

A - A

Puc. 8.1

h
OcTatoyHas gedhopmaums Nnpu cxatum = h“—2 x 100 (%)

—Parker [T

0 1

100

h, = nonepeyHoe ceveHne YNNOTHUTENILHOrO KOMbLa WM Opuri-
HanbHas BbicoTa obpasua,

h, = BbicoTa fedopmmposBaHHoro obpasua,

h, = BbicOTa obpasua rnocne CHATUA CXartusi (CnycTa onpeaeneH-
Hoe Bpemsl).

Ha cnegylowyx pucyHkax NpOAEMOHCTPUPOBaHa 3aBUCKMOCTb
3HaAYEHWA UCMbITAHWA MOMEPEYHOro CeYeHUs YMNIOTHUTENIbHOTO
KonbLia 1 NPOLEHTHOrO COOTHOLLEHUS CXXaTusl.

100~ OcTartoyHas aechopmauus npu cxatin B
3aBMICMMOCTU OT CXKaTusi nonepevYHoro
g |- CeveHns v AameTpa nornepesHoro cedeHns d,
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\\ UcrbiTaHve
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s 40 2 26,99 Mmm
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Puc. 8.2
100~

OcTaTou4Hasi aedopmauys Npy cxaTum B
3aBUCUMOCTM OT CXKaTUs! MornepeyHoro
QO |- CeHeHus U AnameTpa nonepeHHoro cedenis d,

80 LTS OcTaTtoyHas
PUIOHNTPUA ﬂ;ﬁ?ﬁ;ﬂ U npw
70 me'nga;';yK ucnbiTaHve
npu T >100°C
60 1 t = 70y
50 2\ MonepeyHoe
N ceveHve d,
121,78 Mm
40 2 23,53 Mm
326,99 Mm
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N
N

avavi

OcTaTouHas fecopmaums npu cxatim [%]
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C>xaTune nonepeyvHoro ceyeHus [%]
Puc. 8.3
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PesynbTaThl, Nony4eHHbIe Ha NCMbITaHHbIX 3nacToMepax, nokasanu,
4YTO ocTaTto4yHasa gedopmaums y komnayHaos NBR 6onbLue 3aBucut
OT MOMNEPEYHOro ceyeHns (TonmHbl o6pasua), Yem, K npumepy, y
CUJTMKOHOBbIX MarepuanoB. Takxxe YETKO MPOCNeXUBaeTCs Xapak-
Tep KpUBbIX, MOKa3blBasi, YHTO Hanbonee 6aronpuATHON SBNSETCA
nocTosiHHas gedopmanms B guanasoHe ot 25 % po 30 % cxatus.
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BnusiHne Temnepatypbl Ha pe3ynbTaTtbl UCMbITAHWA B 3HAYMTENb-
HOIA CTEeMneHn 3aBVCUT OT OCHOBaHIS! 31acToMepa U ero crnoco6Ho-
CTU BblAEP>XMBATb BbICOKME TemnepaTtypbl. CTapeHue n yxyaeHme
CBOWICTB 91aCTOMEPHOMO Kay4yKa yCcTaHaBMBaeTcs Npu 6onee Bbl-
COKUX Temneparypax (1 6o5iee NPOAOMKUTESNbHLIX MEPUOAAX UCTIbI-
TaHui).

—Parker (LT
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Ha puc. 8.4 nokasaHa yBenu4eHHasi TemnepaTypHasi CTONKOCTb
«BblcokoTemMnepatypHoro NBR 70» B peaynerarte yny4ieHHown (60-
Nlee H13KOM) ocTaTouHon gedopmaummn npu cxatuun. Ha puc. 8.5 no-
Ka3aHO CpaBHEHUe OENCTBUA TemnepaTtypbl Ha Apyrue anactome-
pbl. FKM n VMQ noka3abiBaloT ropasfgo 6onee HU3Kue pesynsrarbl
OCTaToO4HON Aechopmaummn Npu CxXaTun, N Kprueasi HETKO oTobpaka-
€T, YTO OHW MOTYT Bblaep>xusaTb TeMmnepartypsbl Bbiwe 200 °C.

HanpoTuB, npu paccMoTpeHun B Ka4eCcTBe KOHTaKTHOW cpefbl ro-
psiyero Bo3gyxa, OTMeYaeTcsi CTyneH4aTtbil pocT Kpusoi EPDM.
EPDM nMeeT CTOMKOCTb K ropsid4eMy BO3AyXy C TeMnepaTypon fo
+150 °C — B hakTU4ecKon cpepe NPUMEHEHNs, nape N ropsivyen
BOJe ocTaTtoyHasa AgedopmaLmsa npu cxatumn, Hanpumep B nape, 6y-
OeT namepeHa ¢ MeHbLueln noctosHHon gedopmaumen. Ins FKM un
VQM, HanpoTtuB, pe3koe yxygleHue 3HadeHuid Habnogaercs npu
MCMNONb30BaHNM Napa B Ka4ecTBe cpenbl NCMbITaHWIA.

Ha cxemax nokasaHbl UCMbITaHNs OCTaTO4HON AedopMaunu npuv
cXaTun, BbINOSIHEHHbIE 3a nepuog 70 yacoB. MeHee NMpoOJomKu-
TenbHbIE UCTMbITAHWSA, HaNpUMep Ans 22 4acoB, OAlT Jyylune pe-
3ynbtatbl; 6onee NPOJOIKUTENbHbIE WCMbITAHUSA, HanpuMep Ans
168 uvacoB, paloT xygwue pesynstatbl. Pesynstarbl UCMbITaHWin
OoCTaTo4HOW AedopMaumu Npu CXXaTum MOryT CpaBHMBaTbLCS TOMb-
KO MpY UOEHTUYHOCTU BCEX (HaKTOPOB, BANSIOLMX HA pe3ynbTaThl
UCMbITaHWI, a UMEHHO: METOZ, NCTMbITaHWs, o6paseLl, reoMeTpus, oe-
chopmauus, Bpems 1 Temnepartypa UCnblTaHNs U KOHTaKTHas cpefa.

PesynbtaTtbl M3MepeHWin NMO3BOMAIOT B HEKOTOPOM MPUGSIVKEHUN
cpenaTb BbIBOAb! O MOBEAEHUN YMNIOTHEHNS B KOHKPETHbIX YC/IOBU-
SX NpuMeHeHnsi. OgHako 6e3 TOYHbIX 3HaHUI 06 YCNoBUSIX NpuUMe-
HEHNsI HEBO3MOXXHO OLEHWTb BAMSIHME OCTaTo4HON Aedopmauun
npu cXXaTm B KOHKPETHOM MPUMEHeHNN. Hanpumep, ynnoTHeHus
C ocTaTtoyHon gedopmaumen npu cxatnm 90 % MoryT COXpaHsiTb
CBOE YMJIOTHUTENBHOE AeiiCTBYE, B TO BPEMS KaK Npu ornpefeneH-
HbIX YC/TIOBUSIX 3KCMyaTaummy 3Ha4eHUe ocTaTovHon aedopmauum
npwu cXxaTum Bcero nuwb 60 % MOXET NPUBECTY K BbIXOZy U3 CTPOS
YMNOTHEHUS.

8.7 MnoTHOCTb (repMeTUYHOCTD), TEXHUYECKas
NJIOTHOCTb

[MNOTHOCTb YMNOTHUTENBHOrO KOMbLa KPYINOro CeYeHWsi MOXKHO
onncaTb cneayoLmm obpasom:

e Cratuyeckoe YrnioTHEHNE MexXAy HENOABVKHbIMY AETANSAMM
MaLLMHbI: 6€3 NOTEPb XNAKON cpedbl; AOMKHbI MpegycMaTpu-
BaTbCs NoTepu ra3oobpasHoi cpeppl n3-3a guddysnn.

o [InHaMu4yeckoe yrnnoTHEHNe MexXay NOABVKHbIMW AeTaNsMN Ma-
LLUVHbI: B CNy4ae >X1aKol cpefbl Ha OTBETHOWN MOBEPXHOCTU MO-
XKET NPUCYTCTBOBATb MEHKA XXMAKOCTU (M3-3a NPOHMLAEMOCTH
YMAOTHEHUS!), YTO BEAET K yTeHYKaM XXUOKOCTU CryCTs NPOAOS-
XKUTENbHbIA Nepuog BpeMeHu; B Cllydae ra3soobpasHoin cpenpl
MOTYT NPUCYTCTBOBATb MOTEPU HA OTBETHOW NMOBEPXHOCTM.

PyKoBOACTBO NO KOMbLiaM KPYrnoro cevyeHus
Parker Hannifin
Prédifa Technology Division
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8.8 Unpekc coBmectumocTtun anacromepa (ECI)

Bospeicterne cpeppl Ha aNacTOMeEpP MOXET MEHSITLCS OT ycaaku 1
HebonbLoro pasbyxaHusi BMioTb 4O MOMIHOrO PasfoXXeHUst Ha Co-
CTaBHble YacTu. Jlloboe Takoe n3meHeHne o6bemMa Bbi3blBaET N3Me-
HEHMEe MexaHWYEeCKUX CBOWCTB, TakKMX Kak TBepOOCTb, NMPOYHOCTb
Ha pa3pbIB 1 NPenenbHOE YANTUHEHUE, YTO NMPUBOAMWT K MOSIHOMY Bbl-
X04y 13 CTpos ynnoTHeHnsi. Cnepyet OTMETUTb, YTO 3TN 3D eKTbI
MOTYT YCKOPSITbCS Npu 605iee BbICOKMX TeMnepaTypax.

Mpu paboTe ¢ MUHEpanbHLIMK MaciaMmn 3T NPOLLECChl OTHOCATCS
K OBYM NMPOTVBOMONOXHBLIM peakumysam. C OfHON CTOPOHbI, Macno
MPOHVKAET B Kayyyk, Bbi3blBasi pa3byxaHue fo creunduyeckoro
ON1s1 KomnayHga npegena. 9to npuBoguT K pocTy ob6bema. C gpyroin
CTOPOHbI, f06aBKM 3nacToMepa, Takme Kak nnactudukaTopsl, aH-
TUOKCUZAHTbLI U apyrue, MOryT pacTBOPATLCS WM BbIMbIBATLCS U3
KomnayHAaa, NpuBoAas K ycagke. O6a npouecca MoryT NponcxognTb
OHOBPEMEHHO.

[JencTere 3aBUCUT He TONbKO OT COCTaBa 31acToMepa, HO TakxKe OT
rugpaenuyeckon xupkoctu. Anactomep NBR cogepxut ot 15 %
0o 50 % akpunoHutpuna (ACN). Yem Bbille copepaHue akpu-
NIOHUTPUNA, TEM Ny4lle COBMECTUMOCTb C Macnom. Kom6uHaumu
C apoMaTU4eCKUMKN coeguHeHnsMn B cpege (Hanpumep, 6eH30on)
BbI3blBalOT Gosbllee pa3byxaHue anacTomepa, YeM HachbllLEeHHbIe
anudaTtnyeckne, KOTopble cogep)kaTcsi B Maciie Ha napadgrHoBoi
OCHoOBe (Hanpumep, MeTaH). Takum ke 06pa3om, BbICOKOE Coaep-
>XaHve apomMaTu4ecKux CoeMHeHU (HanpuMmep, Kak B Macnax Ha
napadgrHOBOW OCHOBE) NMPUBOOUT K HU3KOI BEPOSTHOCTU pasbyxa-
HUs (Takke ¢ manbiM cogep>kaHnem ACN). Macna ¢ HadTeHOBbIM
OCHOBaHveM, Hao60pOT, BbI3biBaOT 6onblUee pa3byxaHue, Hanpu-
mep ¢ NBR. Bonee Bbicokoe copep>xaHne ACN Heobxogmnmo ons
npegoTBpalleHns pa3byxaHusi, Bbi3bIBAEMOro Macnamm ¢ HadTe-
HOBbIM OCHOBaHMVEM.

[nsa Bbibopa npaBunibHOro KomnayHaa 6e3 BbiNOSIHEHUS KOMMEKC-
HbIX NabopaTopHbIX WCMbITaHWI KomnaHus Parker paspa6oTtana
NPOCTOW 3TaNOHHbIN TeCT, HadBaHHbIN ECI (nHaekc coBmecTUMocTun
anacTtomMepa). KomnnekcHble NCMbITaHWsA [oKasanu CyLlecTBOBaHne
nnHenHon 3aBucumocTn mexay ECl n nameHeHnem obbema ana-
CcTOoMepoB Ha ocHoBe kayyykoB NBR, ACM, FKM u CR. Ucnonb-
3oBaHne ECI nossonsieT npeackasarb M3MeHeHne obbema Bbllle-
yKasaHHbIX 3/1acToMepoB B MuHepanbHom macne. ECl gna macna
nepBoHavasnbHO onpeaensieTcs B nabopatopun (Taébnuua 8.2). 3Ha-
YeHuss ECI moryT 6biTb BbiBefleHbl Ha cneumdrnyeckomM afist Komna-
yHAa rpaduke (puc. 8.7 n 8.8), n oXxmgaeMoe namMeHeHne oobema
MOXET CYMTbIBATbCA HamnpsIMyld C OCW opAauHaT. OTO Mo3BonseT
NMPVHATbL peLLleHre 0 COBMECTMMOCTU dnacTomMmepa ¢ macnamu. Kom-
naHna Parker npuHana yyactve B agantauumn 3Toi npouegypbl K
MeXxgayHapogHomy ctangapTy 1ISO 6072.

—Parker [T
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Tun macna NHpekc coBMmecTMmMocTu
anactomepa (ECI)

IRM Qil 901 (ASTM-macno Ne 1) 22 - 32

BP Energol HLP 100 3,7 - 4,7

Esso Nuto H-54 (HLP 36) 59 - 69

Houghton HD 20W/20 69 - 79

Esso Nuto H-44 (HLP 16) 71 - 81

DEA Rando Oil HDC (HLP 36) 77 - 87
Fina Hydran 31 85 - 95
Shell Tellus 923 (HLP 16) 9,2 - 10,2
IRM Oil 902 (ASTM-macsio Ne 2) 9,4 - 10,4
Esso-Trafo Oil 37 12,5 - 135
Agip F.1 Rotra ATF 126 - 13,6
Mobil Vac HLP 16 14,0 - 15,0
Shell Tellus 15 14,7 - 157
Essovis J 43 15,0 - 16,0
Shell Qil 4001 16,3 - 17,3
Texaco Rando Oil AAA 16,5 - 17,5
BP Energol HP 20 19,0 - 20,0
IRM Oil 903 (ASTM-macsno Ne 3) 23,0 - 24,0
Shell Tellus 11 32,9 - 339
Shell Oil JYO 34,5 - 355

Ta6. 8.2 ECI gns pa3nu4Hbix mMacen

Mol 6ygem pagpl NPOBECTU UCMbITaHMe N060ro Macna gns onpege-
nexmns ero ECI no 3anpocy. OgHako Bbl MOXETE NPOBECTU UCMbITa-
Hus ECl camocTosATeENbHO cregytowymMm 06pa3oM: N3MeHeHNe Beca
anactomepa, Hanpumep NBR 1 no ISO 6072, namepsietcss nocne
MOrpy>xKeHns B COOTBETCTBYOLee Macno Ha 168 vacos npu Tem-
nepatype +100 °C. 3atem ECI npocTo BbibrpaeTcs no puc. 8.6, Ha
KOTOPOM OTOBPa>keHO U3MEHEHNE Beca.
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PyKoBOACTBO MO KOMbLiaM KPYrnoro ceveHus
Parker Hannifin
Prédifa Technology Division



36

1: A0607-70
24 2: N3570-70

20
16
12

1
12

N3meHeHne obbema [%]
©
-

0 Ve
-4
e

8 4 8

12 16 20 24 28 32 36
EVI

Puc. 8.7 Xapaktepuctuku pa3byxaHusi komnayHgoB Parker

36
1: NO741-75

24 2: N0674-70

20
16 AA

12 e

AN

1

8

4 gd
12

-4

N3meHeHne obbema [%]

-8 4 8 12 16 20 24 28 32 36

EVI

Puc. 8.8 Xapaktepuctuku pa3byxaHusi KomnayH[os Parker

8.9 dneKTpu4yeckue CBONCTBa 351aCTOMEPOB

3nacTomepbl MOryT GbITb XOPOLUVMI U30NIATOPaMK, NOJTYNPOBOA-
HVMKaMy Uy NPOBOJHUKaMM, B 3aBUCUMOCTM OT crnocoba UX uc-
nonb3oBaHusA. Tun Kaydyka W HanonHWUTensi (anekTponpoBogsile-
ro TEXHUHECKOTO YINIepoaa) MOXET BbIGMpaTbCsa ANsi COOTBETCTBUSA
3NEKTPUHECKUM TPEGOBaHMNSIM.

Kputepui:
1. dnekTpudeckn nsonupytowwmin: > 109 Om cm; SBR, IIR, EPM,
EPDM, VMQ, FKM.
2. AHTUCTaTMYECKUIA, Kak nonynpoBogHuk: ot 105 Om cm go
109 Om cm; NBR, CR.
3. OnekTponpoBogaLmin: < 105 Om cM; cneumnanbHble KOMMayHgbl.

Mpy NoneBoM MCMNOSb30BaHUN 3NEKTPONPOBOAHOCTL TPEGYeTCs
ANs YNNOTHEHWI B TakUX YCNOBUSIX MPUMEHEHUS, rae HeOo6X0AMMO
npepoTBpaTUTL 06pa30oBaHNe 3NeKTPOCTATUYeCKOro 3apsaa, Ha-
npumMep B YNIOTHEHWSIX TOMIMBHBIX PE3EPBYAPOB, MPUBOQHbLIX PEM-
HAX, MPU UCMONb30BaHUN B MeguuvHe U T. 4. MNpu Heo6XxoguMocTu
NMPUMEHEHVS creumanbHbiX KOMMNayHAoB, crenyeT yaenuTb ocoboe
BHVIMaHWe TOMy, YTOObI onpegeneHHble HacTu hopMysbl KomnayHaa
He pacTBOPANUCH UM He BbIMbIBANCL YNIOTHAEMOW Cpefoi, 13-
MeHSSi, TaKM 06pa3oM, ANEKTPUYECKIE CBONCTBA.

—Parker (LT
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Puc. 8.9 YnenbHoe anekTpu4eckoe ConpoTuBaeHUe (B COOTBETCTBUN C
DIN 53596)

8.10 Koppo3usi

MHorga meTtannmyeckne NoBEpXHOCTY, KOHTAKTMPYIOLLIME C 9NacTo-
Mepamu, NPOABASIOT cnegpl KOPPO3un. STO arpeCcCMBHOE XUMUNYeE-
CKOe BO3[ENCTBUE HAa METaNINYECKYIO MOBEPXHOCTb. PasnnyHble
TUMbl KOPPO3UM MMEIOT onpefeneHHble XapakTePUCTUKN U MOTyT
6bITb OMMCaHbl Kak 06Lasa Koppoaus, ToHedHas Kopposus, Lene-
Bas KOPPO3MS N MEXKPUCTANIINTHAA KOPPO3MS.

Hannuve Kopposuu B MeCTe KOHTakTa MEeTasioB 1 31acTOMEpPOB
MOXXET METb Pa3NINyHbIE MPUYMHDI:

e cBOOOAHAsA cepa B CTaHOAPTHbIX O6beMax Kay4yka;

* (hopMupoBaHue CONsIHOW KUCNOTbI NPU CoAep>XXaHnn xnopa B
anacTomepe;

® 3NIEeKTPOXUMUNYECKNE MPOLECChI.

8.10.1 Koppo3usi, Bbi3aBaHHasi cCBO604HON cepom

HekoTopble Kay4yykoBble KOMMayHAbl BYNKaHW3UPYIOTCS MpW Mo-
MOLLIM CBOBGOAHON CEePbl B COYETAHUN C KaTam3aTtopamun ByfKaHu-
3aumn. Hanbonbluas 4acTb UCMonb3yeMon cepbl (hopMUpyeT cTa-
6UNbHbIE MOCTbI MOMEPEYHON CBA3W MEXAY MONEKynaMm Kaydyka.
[aHHasa cepa OCTaeTca XMMUYECKU CBA3AHHON U HE MOXET ObITb
BblaeneHa. OgHako Bcerga nMmeeTcs HeborblLOe OCTAaTO4YHOE KO-
4eCcTBO CBOBGOLHOWN HECBA3AHHOWN CEepbl.

Mpn KoHTakTe € nobbiM KONNYECTBOM METAIIOB 1 CMyaBoOB (Ha-
npumep, cepebpom, Meablo, CBMHLIOM) CBOBOOHAaA cepa CTPEMUT-
cs dopmMmrpoBaTb Cynbduabl MeTanna, KOTopble BbI3bIBAIOT MOTe-
pio LBeTa 1 KOPPO3VOHHbIE MoBpexaeHns. bonee Toro, peakuus
MEeXAy MeTannamm n cepoli MOXET NPUBECTUN K HEMCMPAaBHOCTSM,
Hanpumep, ecnu YNIOTHEeHWs ANs OBWXKYLMXCA AeTaneil maluv-
Hbl UMEIOT CKJIOHHOCTb K CIMMaHMIO NMpu BO306GHOBMEHNM pPaboThl
MaLLVHbl NOCcfie NPOJOIKUTENBbHOrO nNpocTos. Bo nsbexaHve Ta-
KO KOPPO3UM NN HEUCMNPAaBHOCTW PEKOMEHAYETCS NCMNoNb30BaTh
KOMMnayHfpl, He cogep>xaLuue cepy.

PyKoBOACTBO NO KOMbLiaM KPYrnoro cevyeHus
Parker Hannifin
Prédifa Technology Division
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8.10.2 Koppo3us, BbizaBaHHast (hopMupoBaHUEM
CONSAHON KUCHOThI

KomnayHgpl, cogepxxatume xnop, Takne kak CR, ECO, CO u, B MeHb-
weli cteneHn, ACM, CKNOHHbl K BbIOENEHNO CONSIHOW KUCNOTbl U
06pa3oBaHNio KOPPO3uUK NPU UCMONb30BaHUN B YCITOBUSIX BbICOKIX
TemnepaTyp Wv nNpy MHOM BO3OENCTBUM Ha HUX OKPY>KatoLLel cpe-
Obl. MpaBunbHO CoCTaBreHHbIe Kay4yKoBble CMECK copepyKaTt nog-
Xopgsiye cTabunmaaTtopsbl (Hanpumep, OKCUabl MeTasna), KoTopble
MHIMOGUPYIOT CconsiHyto KucnoTy. ConsiHas KucnoTa Takke MOXET
dopMUpoBaTbCS BOKPYr CBOGOAHbIX OT XJlopa KOMMNayHAoB (Hanpu-
mep, SBR n NR), ecnn oHn copepxXat opraHn4eckmne KoMouHaumm
XJ10pa, Takme Kak XJIOpMpOBaHHbIA napaduH (OrHe3aLnTHbINR).

8.10.3 dnekTpoxmmMmuyeckasi Kopposus

dopmMmumpoBaHe ManbiX ranbBaHUYECKNX SYEeK (NIoKalbHbIX ane-
MEHTOB) SIBMSETCH [MaBHbIM MEXaHW3MOM, OTBEYaloLWMM 3a KOp-
po3nio MeTannoB. [anbBaHu4deckas siyeinika dopMupyeTcs npu
COMPUKOCHOBEHWN OBYX PasfiM4HbiX 6naropofHbix MeTannos. Mpo-
BOASALLASA XXMOKOCTb, T. €. PACTBOP 3MEKTPONUTa, ABNSETCA HEOOXO0-
OVIMbIM YCITOBMEM AN 3TUX 3NEKTPOXNMUYECKMX NPOLLECCOB.

Cnnagbl, BbINOMHEHHbIE U3 Pa3NuyHbIX has MeTannia um KpucTan-
JIOB, MOTYT 6bITb NOBPEXAEHbI MEXKPUCTANIUTHON KOPPO3uy Npu
hopMUpoBaHN MasbIX JIOKANbHbBIX SHEEK.

Ecnun anekTpoxuMmyeckas Kopposusi NperMyLLeCTBEHHO BO3HUKa-
€T BOMM3N Kay4yKOBbIX KOMMOHEHTOB (Takunx, KaK YNIoTHEHUS]), 3TO
He 06a3aTeNlbHO O3HAYaeT, YTO MPUYMHONW SBNAETCS KaydyKOoBblii
KoMnayHg,

TpyZAHO ckasaTb, [O KaKOi CTEMEHWN CYLLECTBYET KOPPENALNS MeX-
Oy 3NeKTPOXMMUYECKON KOPPO3NeN U KayydykoM, Kak OTBETHbIM
KOMMOHeHTOM. [Mofpa3ymeBaeTCsi, YTO MeXay Kay4dykoMm U meTtas-
JIOM CKannvMBaeTCs KOHAEHCAT, YTO B COHETaHNN C APYVIMU OTIOXe-
HUSIMI BbI3bIBAET 3NEKTPOXMMUYECKYIO KOPPO3Wio. TV MeTannnye-
CKOro CrnaBa, LUepoXoBaToCTb NOBEPXHOCTW, CTPYKTYpa MeTanna,
Temneparypa 1 BNaXHOCTb — BCE 3TU (DaKTopbl UrpatoT rmaBHyo
posb B AaHHOM MpoLiecce.

8.11 CkopocCTb yTeUkM rasa

Bce anactomMepbl N03BONSIOT rady Nof, AaBneHneM NpoHrKaTb, Npoca-
YMBaTbCS 1 BbIXOOUTb U3 MaTepuana co CTOPOHbI HU3KOro faBneHus!.
CTeneHb NPOHMLAEMOCTY 3aBUCUT OT TuMNa rada, 6a3oBoro anacTome-
pa, Temnepatypbl 1 gaeneHus. MpoHNLaeMocTb BaxHa, K NpuMepy,
0151 BaKyyMHOW 1 ra3oBoi TexHonornm (cM. pasgen 6.12 «fngpasnu-
YecKue XNOKoCTN, 6esonacHble AN OKpyXKatoLLen cpenbl»).

PacueT ckopoCcTu yTeuku

CKOpOCTb yTeuKM rasa 4yepes yrnioTHUTENbHOE KOJbLO MOXET 6bITb
paccynTaHa kak NpubnavkeHne, ecny n3BecTHa CTeneHb NpoHnLae-
MOCTW anacTomepa ans paboyen Temnepatypbl. B cnegyowmx ta-
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6nuuax coaepXXnTca nHopMaums 0 pasnuyHbiX radax ¢ ux Koad-
rumeHTamMy NPOHNLAEMOCTN.

Cnepytowas hopmMyna gaet nosiesHoe nNpuoénmkeHne:
L204xFxd xPxQ(1-S)>
roe:

1>

nNpuénM3nTenbHast CKOPoCTb yTeuku (cm®/c),
KO3(hhULMEHT NPOHULAEMOCTH (13 Tabnnupl),
BHYTPEHHUI AMaMETP YMIOTHUTENBHOMO KonbLa (MMm),
onddepeHumansHoe fasneHue (6ap),
KOPPEKTURYIOLLNA KOIDDULNEHT — 3aBUCUT OT CXKaTUst
1 cMasbiBaHns noBepxHocTu (puc. 8.10),

£ cXKaTtune nonepeyHoro CeYeHUsi yNaoTHUTENBHOMO KOMb-
La, BblpaXeHHOE B OECATbIX AONSX (Hanpumep, cxartue
20 %, 1. e. S = 0,20).

1>

1>

O Vo mr
1> 1>

w
>

PesynbtaT gaHHoin hopmysbl SBASIETCA BCEro Nnb rpyobiM npu-
6nKeHneM, Tak Kak OCHOBaH Ha ra3ornpoHNLaeMoCTu, KoTopasi Ba-
pbMPYETCS Y Pas3nnyHbIX 31aCTOMEPOB C OOUHAKOBbLIM MOIMMEPOM,
N HEKOTOPbIX NPUGAN3NTENBbHBIX OOMYLLEHNSX.

K Taknm gonyLeHnsiM OTHOCATCS:
1. Nonepe4Hoe ceveHne fedopMNPOBAHHOIO YNNOTHUTENBHOIO
KOJbLa MMEET NPSIMOYrONbHYI0 OpMYy.
2. MNnowagp cXaToro ynnoTHUTENBHOMO KOMbLia Takas Xe, Kak n
Y HECXKATOro YMAOTHUTENBHOMO KOMbLia.
3. CTeneHb NpOHMLAEMOCT rasa nponopumoHanbHa auddepeH-
umManbHOMy AaBMeHuIo.

2,0
1,8

1,6 1
1,4 N

1,2 S~
1,0
0,8 2
0,6
0,4
0,2
0

KoadhduumeHT Q

10 20 30 40 50
Cxatve [%]

1: cyxoe ynrnoTHUTENbHOE KOMbLO
2: ynnoTHUTeNbHoe KonbLo, cmadaHHoe Parker Super-O-Lube

Puc. 8.10 BnusiHne cxxatvsi yraoTHATE/IbHOIO KOJbL@ Ha CKOPOCTb yTe4Yku, C
rnpumeHeHnem cmasku v 6e3

— — —
—>

_»J

—>

CKOPOCTb YTEYKN Kak CyMma:

a) anddpy3nmn Yepea ynnoTHUTENBHOE KOMbLIO;

b) Murpaumn rasa 4epes HepaBHOMEPHOCTM MOBEPXHOCTU B 30HAX YNNOTHEHUS,
HE MOSTHOCTBIO 3aMOSIHEHHDBIX YMNOTHATENBHBIM MaTEPUAIOM.

Puc. 8.11

PyKoBOACTBO MO KOMbLiaM KPYrnoro ceveHus
Parker Hannifin
Prédifa Technology Division
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Cpepa: Bogopop, Cpepa: lenun

6asucHbin  KomnayHpa emneparypa KoadduumeHT raso- 6asucHbin  KomnayHp  Temnepatypa KoadduumeHT raso-
anactomep Parker [°C] npoHuyaemocTtun” anactomep Parker [°C] npoHuyaemoctun’
SBR - 25 32 SBR - 25 12

SBR - 50 76 IIR - 25 7

IIR - 35 16 IIR - 150 240

IIR - 125 280 EPM - 25 20

EPDM - 40 45 EPM - 80 61

EPDM - 90 350 EPM - 150 320

FKM - 90 160 FKM VO747-75 25 13

CR - 40 180 FKM V0747-75 80 131

NBR N0741-75 40 12 FKM V0747-75 150 490

NBR NO0741-75 80 88 FVYMQ - 25 143

ACM A0607-70 40 50 FVYMQ - 80 460

ACM A0607-70 90 170 FVYMQ - 150 970

ACM A0607-70 150 900 CR C0557-70 25 7

TPU - 40 5 CR C0557-70 80 60

SBR - 40 47 CR C0557-70 150 187

SBR - 120 540 NBR N0674-70 25 8

VMQ - 40 1000 NBR NO0674-70 80 66

VMQ - 90 2000 ACM A0607-70 25 16

VMQ - 150 6000 ACM A0607-70 80 110
) KoathhULMEHT razonpoHmLaemMocT F x 108((cM x cm3)/cM? x ¢ x 6ap). ACM A0607-70 150 310
OTW 3HaYEHVIA ABNSOTCSA CpeoHMK BENHHAMUN PA3SINYHbIX PE3YNLTATOB U TPU - 25 4
MOIYT N3MEHATLCA B 3aBUCMMOCTU OT KOMMayHAa.
Ta6. 8.3 TPU - 80 34

SBR - 25 17

Cpepa: Asot VMQ S0604-70 25 238
6a3ucHbI anacto- Temnepatypa [°C] KoadcuumeHT ra- vMQ S0604-70 80 560

Mep 3onpoHuuaemoctn’ VMQ S0604-70 150 1250

SBR 25 4 " KoadhduumeHT razonpoHmuaemocT F x 108(cm x cm?)/cm? x ¢ x 6ap).
SBR 50 14 STU 3HAYEHUS SIBASIKOTCS CPEAHVMM BEMHMHAMI PA3AIUYHBIX PE3yNsTaToB U
”R 25 0,25 MOIyT N3MEHATLCH B 3aBNCMMOCTW OT KOMMNayHAaa.

Ta6. 8.5

IIR 50 1,25

FKM 30 0,25

EKM 50 1 Cpepa: .U,VBYOKVICb yrnepopaa i

TPU 03 047 gggscé;bm ana- Temnepatypa [°C] Eggmlcﬂggn%r; vrl1a)13o-
TPU 80 3,8 SBR 25 70

FVMQ 25 40 SBR 30 90

CR 30 1 SBR 50 200

CR 85 17 FVYMQ 25 517

NBR 20 0,5 CR 25 17

NBR 80 14 CR 50 50

VMQ 30 150 NBR 20 6

VMQ 50 240 TPU 20 10
) KoathhULMEHT razomnpoHmLaemMocT F x 108((cM x cm3)/cM? x ¢ x 6ap). vMQ 20 1250

OTWN 3Ha4YEHNS SBNSAKOTCS CpeoHMK BENTHHAMUN PA3MINYHbIX PE3YNLTATOB U
MOIYT N3MEHATLCA B 3aBUCMMOCTU OT KOMMayHAa.
Ta6. 8.4

" KoadhduumeHT razonponmuaemoct F x 108(cm x cm3)/cm? x ¢ x 6ap).
DTN 3HAYEHNS SBAISIOTCS CPEOHVMU BESIMYMHAMM Pa3NNYHbIX PE3YETATOB 1
MOTYT M3MEHSTLCS B 3aBMCUMOCTY OT KOMMayHza.

Ta6. 8.6

m PyKoBOACTBO MO KONbLAM KPYr/IOro ceYeHust
adi Parker Hannifin
Pradlfa 105 Prédifa Technology Division
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8.12 TBeppocTb

TBepAOCTb OMUCHLIBAETCS KaK COMPOTMBAEHUE Tena MPOHWKHOBE-
HUO 6onee TBEPAOro Tena onpeneneHHon opMbl NpU yKasaHHOM
cune cXxartusi B npegenax onpefeneHHoro nepuoga BpemMeHun. Teep-
[OCTb N3MepsieTcs B eguHuuax no wkane Lopa nnm IRHD (mex-
OyHapoAHbIX eAUHMLAX TBepAOCTU pe3uHbl). CpaBHUTENbHbIE BEMU-
YYHbI GbINK onpepeneHbl Ha CTaHAAPTHBIX 06pasLax M ykasaHbl B
equHuuax wkanel LLopa. TeepnocTb 06paboTaHHbIX KOMMNOHEHTOB
06bI4HO n3mepsietcs B IRHD. 3HayeHns TBepAoCTU, MOyYeHHble
Ha 06paboTaHHOW AeTanu, 06bIYHO OT/IMHAIOTCS OT 3HAYEHUIA CTaH-
OapTHbIX 06pa3UoB, TaK Kak ToMWwmHa AeTanu, KpMBbIX NOBEPXHO-
CTel UNn 3Ha4eHNN, N3MEPEHHBIX BOKPYT YIOB, HE CPaBHMBAIOTCH,
N TEXHONOI N N3MEPEHUS OTINYAIOTCS.

VcnbiTaHns TBEPAOCTU BbIMNOMHAOTCA B COOTBETCTBUM CO CNEAyHo-
LMMK CTaHJapTamu:
e C onpepgeneHvem TBepgocTy metogom Llopa, LLop A nach
DIN ISO 7619-1;
® C onpepfeneHvuem TBepaoCTV BAasnMBaHnem wapvka, IRHD,
nach DIN ISO 48, Verfahren M.

Bonee mMsArkuin matepran ynnoTHUTENBHOMO KOJbLa ferdye caguTcs
B CBEPXTOHK/E HEOQHOPOQHOCTY YMNIOTHAEMOA NOBEPXHOCTU, YEM
6onee TBepAbli Matepuan. ITO SABMASETCH NPEUMYLLECTBOM MNpu
H/3KOM OaBMEHUN CUCTEMbI; 0ObIYHO BbICOKOE AaBMIEHNE CUCTEMbI
OKa3blBaeT Takoe BO3AeNCTBME C 6onee TBEPObIM YMIOTHUTENb-
HbIM KofbLOM. Mo aTol npuynHe Npu paboTe C HU3KUM JaBneHnem
Mbl PEKOMEHAYEM MCMOMb30BaTb YNIOTHUTENbHbIE KOMbLa 13 60-
nee MSArkux KoMnayHAoB, TaK Kak OHV OKasblBaloT Jlyyllee ynnoT-
HUTenbHOe AeNCTBIe, YeM TBepable Konbua. [na TpeboBaTeNbHbIX
YCNOBWI NPUMEHEHNs, rae cuna, Heobxogumas ans gedopmauun
YMNOTHATENBHOMO KOMbLA, SBASETCS KPUTUYECKOW, WCMONb3ynTe
NHbopMaUMIo, YKasaHHyto Ha pucyHkax 8.26-8.30. Cuny, Heobxo-
avmMyto ans gecbopmMauym ynaoTHUTENIbHOro KosbLia onpeaeneHHon
>KECTKOCTU Ha OMNpefeneHHbI MPOLEHT, MOXKHO HanTy B Tabnmuax.
Hanpumep, 3To 0THOCUTCS K 6OMBLUMM YMIOTHATENBHBIM KOJbLiaM,
KOTOpble MOryT NoTpeboBaTh NPUMEHEHUSA 6ONbLLUMX CU NpY cOop-
Ke WA Npu MCMoNb30BaHNN MNACTMKOBBLIX 3NIEMEHTOB KOHCTPYK-
UMM, KOTOPbIE UMEIOT MEHbLUYD MEXaHUYECKYl MPO4YHOCTb, YeM
MeTannbl. B Taknx cny4dasx ynpyrocTb YMIOTHUTENBHOMO KOSbLa
MOXXET BbI3BaTb CTPYKTYPHbIE UCKaXXEHNS 1 fedopMaumio anemMeH-
TOB KOHCTPYKLIMN.

B avHamMu4eckmnx NprMeHeH1sAX TBEPLOCTb YMNOTHUTENBHOMO KOMb-
ua umeet elle 6onbluee 3HayveHne. O6bIMHO MOXXHO CKasaTb, YTO
015 OQHOWM N TOW >Xe rMyBuHbl NOCafoYHON KaHaBKu 6onee TBep-
o€ YMNOTHUTENbHOE KOMbLO NPOSIBNSET 6onee BbICOKWIA CPbIB U
OnHamuyeckoe TpeHune. C apyroit CTOpoHbl, bonee TBepabIi KOM-
nayHg, UMeeT MeHbLnin KoadduumeHT TpeHus. bonee TBeppple
KOMMNayHabl MMeOT 6onee BbICOKYIO YCTONYMBOCTb K BblAaBnvBa-
HUO B 3a3op. B cuctemax BbICOKOro paeneHus 6onee TBepable
YMNOTHUTENbHbIE KOJbLA NCMOMNb3YIOTCS ANS YNIOTHEHNS (hnaHUeB;
YMNOTHUTENbHbIE KOJbLia C ONOPHbIM KosbLoM Parbak® ncnonbay-
IOTCS B YMIIOTHEHNAX MOPLUHSA UMW LUTOKA 4115 NPefoTBpaLleHns Bbl-
OaBnuBaHus B 3a30p.

—Parker [T
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8.13 DdbdekT Mxoyns

Ecnn ceBo6ogHO nopBelleHHas KaydykoBas Mofioca Harpy>xXaeTca
BECOM, MpyY nocnegyoLweM HarpesaHun nonoca CoOXXMETCS 1 Nog-
HUMET HarpysKky. HeHarpy>keHHas nonoca, Hao60poOT, Npu Harpe-
BE pacLUMPSIETCS B COOTBETCTBUN C KOI(PPULNEHTOM pacLLUMpeEHUs]
ONs JaHHOro Kaydyka. JTO sIBfieHne cxaTtusi HasbiBaeTcsl addek-
ToM [>Koynsi 1 BO3HUKAET TONbKO MpU Harpese npegBapuTenbHO
pacTsHYTOro pe3anHOBOro o6bekTa.

Mpumep:

YNnoTHUTENBHOE KOMbLO MCMONb3YeTCH B Ka4ecTBe pafgnanbHOro
ynnoTtHeHust Bana. [py ncnonb3oBaHUM YMAOTHUTENbHbBIX Konew, ¢
BHYTPEHHVM QMaMETPOM, KOTOPbIV MeHbLLE AnaMeTpa Bana, yrnnot-
HUTENbHOE KOMbLIO HAXOQUTCS B HaNMps>KeHHOM cocTosiHun. M3-3a
TPEHVs YyNNOTHUTENbHOE KOMbLIO HarpeBaeTcs U CXMMAaeTcs. ITo
npuvBoanT K elle 6onbluemMy TPEHUIO U POCTYy Temnepatypbl. Bbi-
XOf, U3 CTPOS YMIIOTHUTENBHOIO KOMbLi@ XapakTepunsyeTcs Teepaomn
1 TOMKOW MOBEPXHOCTBIO YNIOTHUTENTBHOMO KOMbLiA.

Ha npakTtike 31O 03Hayaert, 4To Gonee LWMPOKNE YNNOTHUTENbHbIE
KoJbLia C KOHTPONMPYEMbIM CXKaTVEM U BHYTPEHHUM AMAMETPOM,
npeBbILLaoLWLMM guameTp Bana Ha Benu4dumHy ot 1 % o 3 %, gomx-
Hbl UCMOJIb30BATLCS C 3a)KaTeM KoJbLia KPYriioro CeYeHnst BHeLL-
Heln oeTanblo N0CafgoYHON KaHaBKM.

8.14 XpaHeHune, Bpemsi XpaHeH!s1 N O4MCTKA
anacTtomeposB

Mpy HagnexalieM XpaHeHUU KaydykoBasi MpomyKUMs MOXET CO-
XpaHsiTb CBOW CBOWCTBA MHOTME ropbl 6e3 Kakux-nn6o CyLlecT-
BEHHbIX U3MeHeHuii. OfHaKo HebnaronpusTHbIE YCNOBUS XpaHeHNs
6bICTPO cAenatoT YNIOTHEHNE HEMPUrOAHbIM ANS UCMOMb30BaHNS.

YcnoBusa xpaHeHus

e CTaHOapTHbIe YCNOBUS XPaHEHUS, O4UCTKN 1N OBCNY>XXNBaHNA Ka-
Y4YYKOBOW npopyKummn onpeaenenbl B ctaHpgaptax DIN 7716 n 1ISO
2230. Hmxe nprBeneH TOYHbIN NepeyeHb OCHOBHbIX YCIOBUIA, KO-
TOpble AOMKHbI ObITb COBMIOAEHbI B MOMELLEHNN OJ1A XPaHEHWS:

e TemnepaTypa nomeLleHnst okono +15 °C, Ho He Bbiwe +25 °C.

e HypxHWIA ponycTuMbii npegen Temnepatypbl Ao =10 °C, 3a
NCKJIOYEHMEM XnoprnepeHoBoro kayyyka (CR), koTopblii He gon-
XKEH XpaHUTbCA Npu TemnepaType Hke +12 °C.

e OTHOCUTENbHAsA BNa)XHOCTb HKe 65 %.

e ATMOCepa C YMEPEHHOW BEHTUNSLMEN 6€3 06pa3oBaHNs Nblan.

® OKpaHMpOBaHHbIE paaMaTopbl, PACNONOXEHHbIE HA MUHMAaTTb-
HOM paccTosiHUM 1 M OT XpaHUMOW NPOAYKLN.

e OTCyTCTBME NPSAMOro BO3OENCTBMUS COMMHEYHbIX JyYen.

e OTCyTCTBME NCTOYHNKOB CBETA C BbICOKNM COfEP>XaHNEM Yrb-
TpaduoneTta. YnsrpapurnonetoBoe nanyyeHme reHepupyeT 030H,
KOTOPbI NOBPEXAAET N3QeNnsa N3 anactomepa.

® /13 coobparkeHnin 6e30MacHOCTH (MOXXapHOI ONacHOCTK) B
30He XpaHeHns 3anpeLleHa nobdas paboTta aneKTPUYeCKnX
YCTPOWCTB, Apuratenein n o60pynoBaHns, CKIIOHHOMO K MCKPOO-
6pa3oBaHuio.

PyKoBOACTBO MO KOMbLiaM KPYrnoro ceveHus
Parker Hannifin
Prédifa Technology Division



¢ [MponyKums OomKHa XPaHUTbCS B 3aneyaTaHHbIX (3anasiHHbIX)
CBETOHEMNPOHMLAEMbIX MONN3TUIIEHOBbBIX NaKeTax U 3anakoBaH-
Hasa B KOPOOKW.

¢ Viagenusi n3 anactomepa AOMKHbI XPaHUTBCS TakKUM CrocoboM,
KOTOPbI NPpegoTBpaLLaeT nx gedopmaLuio.

¢ [1pu XxpaHeHUn YCTPONCTB C Kay4yKOBbIMI KOMMOHEHTaMM
OOJDKHbI NCMOJIb30BaTLCHA TONMbKO COBMECTMMbIE C 3N1aCTOMEPOM
KOHCEpBaHTbI.

Bpems xpaHeHus

Knto4eBbIM 3neMeHTOM, OnpedensowmyM Nepuos XpaHeHus ana-
CTOMEpPOB, ABNSETCA BPeMs ByNkKaHu3auun. Ha ynakoBouyHble na-
KeTbl kKomnaHun Parker HaHocuTCca gaTta narotosneHus. Hanpuvep,
«1Q03» o3HayaeT, 4TO geTany Npou3BedeHbl B NEepBOM KBapTase
20083 roga.

B kayecTBe 06Llero npasuna nepeq yCTaHOBKOW ChnemyeT npose-
pSATb Hagnexailee COCTOSHUE u3genun 13 anactomepa. Heratus-
Hble N3MEHEHWS!, Bbl3BaHHbIE HEMPaBWUbHbIM XpaHeHneM, 06bIYHO
MOryT 6bITb O6HapY>KeHbI NpY BU3yanbHoi nposepke. Cloga BXxogsaT
crnegylolme KoYeBble XapaKTEPUCTUKU: 3arpsi3HeHue, pacTpe-
CKUBaHve, OTBEPAEBaHNE, yMSAr4eHmne, yTonLeHe 1 noTeps LuseTa.

[Ons KpUTUYECKUX UM OTHOCALLMXCA K 6€e30MacHOCTU MpuMeHe-
HUA PEKOMEHAYETCS CNefoBaTb CTaHAAPTY a3POKOCMUYECKON Mpo-
MblneHHocTy DIN 9088, KOTOpbI OrpaHMyBaeT PEKOMEHLYEMbIN
nepvog xpaHeHus 40 ksapTanamu.

OTOT neprop, MOXET ObITb YBENUYEH MOCIE NPOBEAEHNS NMPOBep-
K1 QeTanen Ha COOTBETCTBME YKa3aHHbIM BbilLe XapaKTepUCTUKaM.
JlabopaTtopun 3aBOLOB MO M3rOTOBNEHWIO YNNIOTHEHUA Parker npe-
OOCTaBNSOT NOTPeOUTENSIM YCNyrn Mo NPOBEQEHUIO TaKMX NpPoBe-
POK.

Mepuon XpaHeHUs 3aKaH4YMBaETCSA NPW YCTAHOBKE KOMMOHEHTOB.

Ouunctka

V3pgenust n3 Kay4vyka [OMmKHbl OYULLATLCS C UCTIONb30BaHNEM Yu-
CTOW TKaHM 1 NpoxnagHon Bogbl. MNpumeHeHne 6eH3nHa, 6eH3ona,
ckunvgapa u T.4. Hegonyctumo. OCTpble U UMEIOLLIME OCTPbIE Kpasi
06beKTbl, HaNpMMep MPOBOJIOYHbIE LETKU, HaXKAayHas Gymara u
T. 4., He OOMKHbI UCMONb30BaTbCA ANsi 04UNCTKM n3genuii. Cyluka
M3QEeNnin N3 Kaydyka B6nnsn pagmatopoB/oborpeBartenein He peko-
MeHayeTCcs.

8.15 YMeHblueHne nonepeyHoro ceyYeHuns,
BbI3BaHHOE yAJIMHEHNEM

Mpn pacTsHKeHun yniaoTHUTENIbHOMO Kosblia ero rnorepevyHoe ce-
YeHWe CTaHOBUTCS OBaJIbHbIM. OTO M3MEHEHME MOMEPEYHOro ceye-
HUS BOMKHO BbITb MPUHATO BO BHUMAHNE B KPUTUYECKNX YCIOBUSX
NPUMEHEHNST YNIOTHEHWI, TaK Kak OHO YMeHbLUaeT aedopmaumio
anameTtpa ynnoTHUTENBHOro Kosnbua. Ha cTtagun npoekTnpoBaHus
NPVHUMAETCS B PacyeT KOPPEKTUPYOLWMA hakTop rnybuHbl nasa
tvnn h.

—Parker (LT
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Puc. 8.12 CneBa: HepacCTsHyTO€e yrn/OTHUTE/IbHOE KOJbLO, CripaBa; PacTsHy-
TO€ YrNIOTHUTENBHOE KOMbLIO

13
12

11 v
10 A

N

/|

YMeHbLLUeHVe nonepeyHoro ceveHus d2 [%]

o = N W A OO N ©
T
A

2 4 6 8 10 12 14 16 18 20 22 24 26 %
PacTsxeHne BHyTpeHHero anameTpa d1 [%]

Puc. 8.13 YmeHbLueHe fguameTpa rornepe4Horo cedyeHns d, ns-sa yanmHeHns
BHYTpeHHero guametpa d,

8.16 O6pa6oTKa NOBEPXHOCTU NIULEBbIX
CTOPOH YMNJIOTHEHUSI

CpoK cny>k6bl YNIOTHUTENIbHOIO 3fIEMEHTa MOMUMO MPOYEro B 3Ha-
YATENBHOW CTENEHU 3aBUCUT OT 06pabOoTKM OTBETHOWN MOBEPXHOCTYN
YMNOTHEHUS N HUXKHEN YacTu nasa. Mexgy ctatudeckummn n gnHa-
MUYECKMU MOBEPXHOCTSAMU CYLLECTBYIOT Pas3fUynsi B OTHOLLEHNN
3Ha4YeHUl LLepOXOBaTOCTU YNNOTHUTENBHBIX MOBEPXHOCTEN. Paspen
«Bngpl ycTaHOBKN» COQep>XUT Nogpo6Hyo nHopmaumio o pasnmy-
HbIX MPUMEHEHUSX N PEKOMEHZYEMOW MaKCUMarbHON LLePOXOBaTo-
CTW noBepxHocTu. MgeanbHas o6paboTka NOBEPXHOCTN HE MOXXET
6bITb AOCTUrHYTa. Kak nokasaHo Ha puc. 8.14, NOBEPXHOCTb MOXET
6bITb 06paboTaHa C PasfMYHbIMUN BapuaHTaMn: OT pas3MepHbIX OT-
KnoHeHun (yposeHb 1 cornacHo DIN) fo BONHUCTOCTY NOBEPXHOCTM
(ypoBeHb 2) — 1 C pasHbIMK CTEMEHSMMN LLEPOXOBATOCTU (YPOBHM
oT 2 po 5). [laHHble YpOBHU MOTYT HaKNagbiBaTbCs APYr Ha gpyra.

W a
- b

/MNACMAA
%d

a) pa3MepHble OTKITOHEHWS;

b) BOMHUCTOCTb MOBEPXHOCTU;

C) LLIEPOXOBATOCTb;

d) HanoxeHwe (C a um b).

Puc. 8.14 CtpykTypa 06paboTku MOBEPXHOCTU

PyKoBOACTBO NO KOMbLiaM KPYrnoro cevyeHus
Parker Hannifin
Prédifa Technology Division
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O6paboTka NMoBEepXHOCTW YacTo BbipaxaeTtca B Buge «R, 1 «R_
(cMm. puc. 8.15). R, — 3TO BepTMKanbHOe PacCTosiHMe MexXay Hau-
6onbLUeN 1 HaUMEHbLUEN ToYKamy B Npodusie WepoxoBaToCcTh Ha
AnvHe KpuBoi | . R, nocTeneHHo 3aMeHsieTcs 3HadeHneM R, Mak-
cuManbHOM rny6buHoNn LwepoxosaTtocTn. R~ — aTo Hambonbluas
edVHNYHAas LLIepOX0OBaToCTb, O6Hapy>keHHas B 5 nocneposarenb-
HbIX OTAENbHbIX y4acTKax Kpusoi | . Ha puc. 8.15 rny6uHa wepoxo-
Batoctn Z,= R__ . B atom namepeHun R MOXeT GbiTb He cambIM
6ONbLUMM MWKOBBIM 3HAYEHMEM LLIEPOXOBATOCTU, TaK Kak TakuM
3Ha4eHMeM MOXET ABnATbCA R.
CpepHee 3Ha4eHune LiepoxosaTocTn R, — aTo cpeaHee apudme-
TNYecKoe Bcex abCOSMIOTHbIX 3HAYEHWI LLepOXOBaTOCTW B npefe-
nax y4acTtka Kpusoi | . R, — cpefiHee 3Ha4eHVie LWepoxoBaTocT 5
rnocrefoBsaresbHbIX y4acTKOB KpUBOIA |, BCerfa npeanoytuTensHee
R..
Ecnmn nssectHo R, R, MOXeT GbITb HaiifeHo u3 puc. 8.16 u Hao6o-
poT. Puc. 8.16 npueeneH n3 ctaHgapta DIN 4768, yactb 1, [Mpuno-
xeHue 1. MMpy AOCTUXKEHUN 3HadYeHneM R, BEpXHel rpaHunubl rpa-
(briKa MOXXHO MPEANONOXMUTb, Y4TO yKasaHHble 3Ha4eHns R, He GygyT
npesblleHbl. HuwkHWe rpaHuupl 6ygyT ncnonb3oBaTtbCs B Cryyae
MPUMEHeHNA 3aaHHOro 3HadYeHua R, .
HakoHeu, rnybuHa LepoxoBaTocTu Rp TaKke BakHa. OTO BepTu-
KaJlbHOE PacCTOSHNE MeXZy HauBbICLUE TOYKOW U LEeHTPasbHOM
TIMHKEen Npounsa LepoxoBaToCcTy.
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R, = BepTVIKanbHOe pacCToAHNE MEX/IY HaMBbICLLIEN 1 HAMHBLLIEN TOYKaM;
Flp = rny6u1Ha LLIEepOXOBaTOCTY;

R, = cpeaHee 3Ha4eHe LLIEPOXOBATOCTY;

Puc. 8.15 TepmuHonorus LwepoxoBaTocTy
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R, R R tI[%]
[bM]  [uMm]  [pMm] 025 050 0,75
Rt Rt Rt
1 0,5 0,5 50 50 50
., 1 0,5 0,25 25 50 75
1 0,5 0,25 25 50 75
1 0,75 0,28 12,5 25 37,5
1 0,25 0,28 62,5 75 87,5
1 0,785 0,188 3,5 14 35
1 0,215 0,188 65 86 96,5
1 0,5 0,39 43 50 57
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BenvnunHa R, B MkKM —>

1: BepxHW Mpeaen ana R, npy nepemeteHun ot R K R,
2: BepxHU npeaen ana R, npu nepemettieHnn ot R kK R,
3: OTKJIOHEHVE.

Puc. 8.16 3asucumocts mexagy R, u R,

3HadeHns R, Mano nHdopmatyBHbl Ans noyYeHns BuiBoga o npu-
MEHNMOCTU LLIEPOXOBATOCTU MOBEPXHOCTM C TOYKN 3PEHUS YMOT-
HeHus. B Tabnuue 8.7 nokasaHo, 4YTO A9 OQHOrO U TOro >Ke 3Ha-
YeHus R, MOryT 6bITb NPOM3BEOEHbI BCE YPOBHM LLEPOXOBATOCTM.
3HaudeHuns R, camu no cebe Takxke He NOAXOAAT Afs CPaBHEHs, Tak
Kak npodunn 6 n 7 nmetot ognHakosoe 3HaveHve R.. Heo6xogymo
TaKxe y4uTbIBaTh 3Ha4eHe R (unn) 30oHy Harpysku t.

CraTnyeckas NoBepxHOCTb YNioTHeHMs R, < 6,3 MKM (CTapoe 3Ha-
yeHne: VVV wepoxosaTtocTb no ctangapty DIN 3141; HoBoe 3Ha-
yeHue: (R, 6,3 wepoxosaTtocTkb Mo ctaHaapTy DIN IS0 1302) 6onee
rpy6asi, 4Hem gvHaMm4eckas noBepxHOCTb. [poussoguTeny ynnot-
HEHMIN PEKOMEHLYIOT MPUMEHSTb LLIePOXoBaToCTb R, < 2,5 MKM ans
MOBEPXHOCTW AVHaMUYecKMX yrnoTHeHwid (R, = ot 0,25 mMkm go
0,5 MKM) (cTapoe 3HadeHue: VVV wepoxoBaTocTb no ctaHgapTty DIN
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3141; HoBoe 3HaueHue: R, 2,5 wepoxosaTocTk No ctaHaapTy DIN
ISO 1302) npu 3oHe Harpy3ku 6onee 50 % vny Npu LLEPOXOBATOCTU
06paboTkn noBepxHocTn R Huxe 50 %. 3TV orpaHU4eHns 4acTo
3aBbllleHbl. TeM He MeHee, CBsA3b Mexay 06paboTKol MOBEPXHO-
CTW 1 30HOWN Harpy3ky O4eHb Ba)KHA U3-3a TOrO, YTO «OTKPbITbIA»
npodnnb MOXET MMETb OCTpble Yrbl (Hanpumep, npodunmn 2-6 B
Tabnuue 8.7). T OTKpbITble Npodunn Nony4atoTcs B pesdynsraTe
MPOLLECCOB PEe3KN, TaKUX Kak NpoTtoyka unu wnudgosaHune. bonee
LUMpOKasi 30Ha Harpy3ku nomny4aeTcs B pesynbrare npoLeccoB XO-
nogHoro opmoBaHUs, TakMX Kak MpoKaTbiBaHWe, NMPOTSXXKa Uin
BOJOYEHME.

Rp1

(va'avaYvaV e W aY Vi y

7///Ay

e
[MoBEPXHOCTW, NOSMyYaeMble B pe3ysbTaTe 06KaTbIBaHNS POSIMKOM (MOBEPXHOCTb
XONOAHOro hOPMOBaHUS)

Rp2

APPPASIPAY . *
N

Rio
* Vt

[loBEPXHOCTW, NonyyYaeMble B pe3ynsTaTe 06bIHHON MEXaAHUHECKOM 06paboTKN
Puc. 8.17

M3 puc. 8.17 4eTKo BMAHO, YTO MOBEPXHOCTU, NOfy4aemMble B pe-
3ynbrate ob6KaTbiBaHWS POSIMKOM, HE MMEKT OCTPbIX MUKOB, KO-
TOpble MOryT BbI3BaTb MOBPEXAEHWe YnnoTHeHus. Bonee Toro,
yrny6neHust popMUpYOT NOTEHLMaNbHbIE CMa304HblE EMKOCTU, KO-
TOpble yny4LaloT AUHAMNYECKOe NOBEAEHNE YNIIOTHEHNS.

Ha npakTtuke cnegyet o6ecneynTb, YTOObI BCE 3TV 3HAYEHWS LLIEPO-
XOBaTOCTW, U3MEPEHHbIE HA OYEHb KOPOTKOW ANMHE, Takxke 6blin
OencTBuTeNbHbI ANns Beeli noBepxHocTu. bonee Toro — kak MuHU-
MyM 71 CPaBHEHUSI MOBEPXHOCTEN — AOMKHA BbITb yKasaHa crnpa-
BoYHas gnvHa. ViHadye BbicoTa npodunelt 6ygeT oTnnyaTbCes.

8.17 TpeHue u nsHoc

YnnoTHUTENBHbIE KOJbLia KOHTaKTUPYKOT C MOBEPXHOCTSIMU YNJIoT-
HeHus1 6narogapst CBOEN yNpyrocTy U AnaMeTpanibHOMY CxXaTuio, a
TaKXXe [OMOMHUTENBHOMY HaNOoXeHWo AaBneHust cuctembl. Korpa
3TN NOBEPXHOCTY ABUIAOTCS OTHOCUTENBHO APYr ApYyra, NosiBMsito-
Lleecs B pe3ynbTaTte TPeHue UMEeeT [iBa NOCNeACTBYS: O4HO U3 HUX
— W3HOC, Opyroe — yMEHbLLUEHUE CWJbl BpaLLeHnsl LWMHApa, Ko-
TOpasi coKpallaeTcst Cunon, Tpebyemol Ha NPeonoNieHNe TPEHMS.

8.17.1 TpeHue

Mpn gMHaMM4YEeCKOM NPUMEHEHNN HEOOXOAUMO YHNTbIBATL OTIINYME
MeXy CTaTUYECKNM TPEHMEM, KOTOpOoe HeoBXOAuMmo npeogorne-
BaTb Mpu 3arnycke asuraTens,  guHaMM4eCcKUM TPEHUEM Mpu OBUN-
>XeHuun. MNpobnema cTaTU4eckoro TPeHNs 0CO6EHHO BaXKHa B Chy-
Yae KonebaTenbHOro ABVXXEHUS, HanpyMep B UNUHApaXx.

—Parker (LT
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[nHaMnyeckoe TpeHue YNnoTHEHNIA 3aBUCUT OT MHOMMX (haKTOPOB.
Ha npakTnke HEBO3MOXXHO MPOU3BECTU TOYHYIO KOMNYECTBEHHYHO
OLIEHKY 3TUX (haKTOpOB, OCOOBEHHO N3-3a TOro, YTO NINLLb HEKOTO-
pble U3 HUX MOIYT 6bITb TOYHO BOCMPON3BEAEHbI. DTO TaKXKe ABISI-
€TCS NMPUYMHON TOro, NOYEMy CIIOXKHO NMpeackasaTb CUy TPeHus
ONs oToenbHbIX n3genuii. Hanbonee BaxkHbIMU (hakTopamMmn siBns-
toTCS:

OTHOCUTENbBHO YNJIOTHEHUS:

® reoMeTpus YMNIOTHEHNS, BKIOYas JOMYCKY NPW 3roTOBNEHUN U,
Takum 06pa3om, NPenBapUTENbHOE Harpy>KeHne;

® TBEPAOCTb 1 TEKCTYpa Marepuana;

® KO3(PPULNEHT TPEHMSA CYXOro N CMa3aHHOro KoMnayHaa;

® XapaKTepPUCTUKMN pasbyxaHus 1 Temrneparypbl.

OTHOCUTENBHO MMAPaBINYECKON XXUAKOCTU:

¢ (hopMUpoBaHME CMa304HOW MIIEHKN 1 pacrnpeneneHne cmasoy-
HOro MaTepuana;

® 3aBUCUMOCTb BA3KOCTMN OT YPOBHS 1 TeMMepaTypbl.

OTHOCUTENbHO YCNOBUIA 3KCMJlyaTauuu:

* paboyee foasneHue;

® CKOPOCTb CKOJSIbXXEHUSA, TUM MaTepuana n o6paboTka NoBepXHO-
CTW METANIMYECKNX MOBEPXHOCTEN YMNOTHEHNS;

® [IOMYCKN MEXaHN4eCKon 06paboTKu;

® OCeBble Harpy3Ky 1 HanpasnsioLme KombLa Ha NOPLUHSX.

BonbnHCTBO 3TNX (hakTOPOB OKa3bIBaKOT HE OAUHOYHbIN, & HAKO-
NUTENbHBIN 3PGEKT NPY HANOXKEHUN C OPYrMU BAUSIOLMMN hak-
TOpamMu.

Mpu nepemeLLeHUN NMUEBOIN CTOPOHbLI YNJIOTHEHNE MPOXOQUT [Be
hasbl TpeHus. Ecnn OBMKeHNe HauMHaeTCsl N3 COCTOSIHUS MOKOS,
06bI4YHO CYLLECTBYET COCTOSIHUE MOrPaHUYHOrO TPeHUst (Mpeumy-
LLIECTBEHHO KOHTAKTHOE UM CyXO€e TPEHWE C MasibiM KOIMYECTBOM
cMasblBaeMbIX nonen n KodadduuneHTom TpeHns P okono = 0,3).
[anee crenyeT LWUMPOKWIA AranasoH CMELLaHHOMO TPeHUs!, Npu Ko-
TOPOM KO3(P(PULIMEHT TPEHUST MOXKET ynacTb BMOTb A0 3HAYEeHUs
ot 0,06 go 0,08 B coOTBETCTBMM C NPOMOPLMEN CMa3aHHbIX / Hec-
MagaHHbIX 30H (puc. 8.18). B ynnoTHEHMSAX pegKo NPOUCXoguT 06-
pasoBaHne 30Hbl YACTOrO MNAPOANHAMUYECKOTO TPEHNS. OTa 30Ha
XapaKTepU3yeTcs TakXXe CUMbHbIM YBENMYEHNEM YTeYeK 13-3a of-
HOPOAOHOW CMA304HON MNIEHKN.

CraTtunyeckoe TpeHue (MorpaHnyHoe TpeHue)

CmeluaHHoe TpeHune

mapopnHammyeckoe TpeHne

KoadhduumeHT TpeHmns y

»

CkopocTb V

V pmin
Puc. 8.18 Kpusas LLITpn6eka
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8 TepmuHoONOrns ynnoTHEeHUn

MmapaBnuyeckne ynnoTHeHUs

KoMnayHf BNuseT Ha TpeHre 3a CYET CBOMX CBOWCTB CKOMbXEHMS,
KOTOpbIE MOIYT 3HAYUTENBLHO M3MEHSTbCH, a TakXe 4Yepe3 TBep-
0OCTb, KOTOpas BnuseT Ha gedopmauvio nog aasneHuem. C po-
CTOM [aBNEHNA TPEHUe MOXXET MPOoMnopLMoHanbHO Bo3pacTaTb A0
nnowaan yrnoMsiHyTOro XapakTepHOro cxxaTusi.

Pa6oyee paBneHue onpefensieT pasMep 3asopa Mnog YnaoTHEHWe
W, TakuM 06pasoMm, TOMLLMHY CMa304HON NneHkn. CnegosaTtenbHo,
BO3LENCTBIE Pa3NNyaeTcs B 3aBUCHMOCTU OT reoOMeTpuUn YnioT-
HeHus. C yNNOTHUTENbHBIMU KOMbLiaMy KPYIIOro CEeYeHUst TpeHne
pacTeT NPOMOPLVOHANBLHO YBENNMYEHWIO AABNEHWS, NMPU 3TOM MaH-
XKETHbIE YMIOTHEHNSI XapaKTepU3yloTcst 6onee Pe3kM yBenmyeHun-
eM U3-3a pagnanbHOro AeicTeus AaeneHus. MNpu ncnonb3oBaHnm
3TOro TUNa YNAOTHEHUSI JaXKe MeNKue AeTanu reomMeTpun MoryT
BHECTW Pasnnyuns B XapakTep TPeHus.

OfHako, Tak Kak TpeHMe TONIbKO YaCTUYHO 3aBUCUT OT YPOBHSA pa-
604ero faBneHusi, BaXKHO MUHUMU3MPOBATL TPEHWE, OCOGEHHO B
YCNOBUSIX HU3KOMO AaBNEHNSI.

MpaBpa aTo MOXET GblTb AOCTUMHYTO JIULLb A0 ONPERESeHHON CTe-
NeHU, TaK Kak YMeHbLUEHNE KOHTAKTHOW CUMbl aBTOMaTUYECKU Npu-
BOOUT K YBENMYeHWo yTedyek. HecMoTpsi Ha To, 4To 3Ta 3aBuCU-
MOCTb MOXXET M3MEHSTbCS B OMNPEefeNeHHbIX Nnpefenax B CBA3W C
reoMeTpurei YMNOTHEHUS!, BbIGOP MeXAY HU3KM TPEHVUEM U BbICO-
KOIi FepMETUYHOCTBIO 3a4aCTYH0 HEN3OEXKEH.

Kpome Toro, BO3MO>XKHa HejocTaTo4Has reoMmeTpuyeckas ctabunb-
HOCTb, YTO 3aBUCMWT OT NOBeOeHUs pasdyxaHus B paboyeit XX1aKo-
CTV Nof, OaBNeHUEM.

[ocTaTouHOe KONMYECTBO CMasKu, KOTOPOE OYEBUOHO SIBNSIETCS
BaXKHbIM YCNTOBUEM AJ1S1 fLaHHOW NPo6ieMbl TPEHUs!, Mo BCel BUAU-
MOCTU o6ecneumBaeTcs NPy UCMONbL30BaHUM MUHEPABHOMO Macna
B KayecTBe rapaBInyeckol Xugkoctn. OgHako He TONMbKO BA3-
KOCTb cpefbl, HO 11 OMSTb XKe reOMETPUS YMNIOTHEHUS! MOMUMO MPO-
Yero UrpaeT 34ecb BaXKHYIO POJib, TaK Kak OKasblBaeT BAUSHWE Ha
TOMNLLMHY CMa304HOI NneHKKn. B xyauiem cnydae ynnoTHeHne MOXeT
paboTaTb B CyXMX YC/TOBUSIX N3-3a BbITUPaHUS CMa304HOMN MAEeHKU.
HecMoTps Ha To, 4TO B 3TOM cllyyae ynjioTHeHne GyAeT O4eHb rep-
METUYHbIM, OHO BbiCcTpee usHalumBaetcs. C Apyroil CTOPOHbI, XOPO-
Lee cMasblBaHVe YMNOTHEHWIA, T. €. JOCTaTOYHO TONCTas CMasoy-
Has NieHKa, MOXET BbI3BaTb HEXeSaTeslbHbIe YTEUKN.

OnTManbHbIM YCNOBUEM SIBASIETCA OTHOCUTENBHO TOHKAsi CMa30y4-
Has NneHKa ¢ JoCTaTOYHbIMU KIIENKUMKN CBOCTBAMM.

YBennyeHne cKoOpoCcTU MOPLUHSA OKa3blBaeT MMaBHbIM 06pa3oM Mno-
NOXUTENBHBIN 3 MEKT N3-32 YMEHbLLEHMS TPpeHns. OgHaKo B ycno-
BUSAX aBCOMOTHBIX BENMUYUH CYLLECTBYIOT 3HAYNTENbHbIE OTNINYKSA, B
3aBVICMOCTMN OT TOrO, Kak CUJIbHO BbITUPAETCH CMa3o4vHasi nieH-
Ka. YMeHbLUEHVE TPEHUS CBA3aHO C TeM (hakToM, YTO MIIOTHasA cMa-
304Hasi nneHkKa opmunpyeTcs npu 6onee BbICOKON CKOPOCTU. ITO,
KCTaTu, Takke OTHOCUTCS K 6onee TBepAbIM KomnayHaam. [Npu Tom,
4YTO B Auanas3oHe 6051ee HU3KMX CKOPOCTEN KO3 DULNEHTLI TPEHNUS

—Parker [T
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3Ha4YnUTENbHO U3MEHAITCA Npu pasnIiMyHoOM OaBneHUn, OHU NMeKoT
CKJIOHHOCTb K BblpaBHMBaHMIO Npu 6051ee BbICOKNX CKOPOCTSX.

Ha TpeHune oka3sblBaeT CUNTbHOE BNUSIHNE ANAMETP YMIIOTHEHNS, Tak
Kak nnowaab n3Hoca Bbile. LLlepoxoBaToCcTb MOBEPXHOCTY MeTan-
JIN4ECKMX 30H YMNOTHEHUS] OKa3bIBAET Takoe e BNusiHne. Yem oHa
BblLLEe, TeM 60nblue HOPMUPYETCS «METANNINYECKNX OCTPOBKOB», U,
Taknm o6pa3oMm, YnioTHEHNE CHOBa paboTaeT B 30HE CMELLaHHOro
TPeHusi.
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Cpok cny>6b!
Puc. 8.19 YpoBeHb TpeHusi npu 3arycke 3aBUCUT OT BPEMEHU 1 KOMnayHAa

Kak 1 Bo MHOrmx gpyrux obnacTsix, CTaTu4ecKoe CpbIBHOE TPeHne
3/1aCTOMEpOB (ycunve cOBura) 3HaunTeNbHO Bbille AVHAMUYECKOro
TpeHus. He3aBncumo oT Tvna KomnayHaa v reoMeTpun yrioTHEHNS
Ha yBenuYeHue Cusbl TPEHNS CABWra OKasblBaeT BMUSIHNE CKIIOH-
HOCTb K CKNiemBaHuto, aecopmMaums, BpeMsa nNpoctos n obpaboTka
NnoBepXHOCTU. HYem 6Gonblue Bpems NpoCTos, Tem Gonblue macna
BbKAaTO 13 MOBEPXHOCTM YMIOTHEHNSA N3-3a NPenBapuUTENbHOro Ha-
rpy>keHusi. B aTux ycnoBusix ypoBeHb TPEHUS Npy 3anycke npuénm-
>KAETCA K YPOBHIO MPY CYyXOM TPEHUN N MOXKET ObITb A0 10 pas Bbilwe
B CpaBHeHNn ¢ paboyen cunoi TpeHus (puc. 8.18 n 8.19). [ins atux
>Ke YCNoBuiA TPEHME NMPW BbICOKOW TeMnepaTtype (= HU3KOWN BA3KO-
CTW) BblLLlE N3-3a 4aCTOro HapyLLUEHNsi CMa304HOW MAEHKN.

Cuna TpeHus F (kH)

Puc. 8.20 Cuna TpeHus 1o OTHOLLEHUIO K AaBJIEHUIO U CKOPOCTY AJ151 KOM-
aKTHOro yrnaoTHEeHWS LUTOKa ¢ TBepRocTso 90 egquHuL no Lwkane Lllopa
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Haunbonee BaxxHble hakTopbl NpuBeaeHsl Ha puc. 8.20. 3aech Tpe-
HUWe NoKasaHo Kak pyHKLMS gaBneHus n ckopoctu. Puc. 8.20 peii-
CTBUTENEH TONTbKO AJ151 ONPEQENeHHOro YnaoTHEHUSI B KOHKPETHbIX
YCNOBUAX NMPUMeHeHNUs. [na gpyrux ynnoTHEHWA W MPUMEHEHUI
B3aMMOCBSI3b MeHsieTCs. OPHEKT NMPEPbLIBUCTOrO CKONMbXXEHUS
TaK>Xe 3aBMCTW OT TPEHNS HA MOBEPXHOCTW YMNOTHEHUS. Tak Kak B
3TOM Cny4ae TPeHUe, Unu, To4Hee, pasHuLa Mexay CTaTUHeCcKuM 1
OVHaAMUYECKM TPEHMEM, UIPaeT BaXKHYIO POSb, AaHHOEe SBNeHue
TaK>Xe OTHOCUTCH K MPUMEHEHWIO 1 (M) UCMONBb30BaHNIO YIIOTHE-
HWIA, BbIMOMHEHHbIX N3 3/1ACTOMEPOB, Y KOTOPbIX 3Ta pasHuLla 0co-
6eHHO 6onbLuas.

[na BO3HUKHOBEHUSI NMPEPbIBUCTONO CKOMbXEHWS! OOMKHbI OAHOB-
pPeMEHHO MPUCYTCTBOBATb TPU CNEAYOLMX YCNOBUS:

® cTaTu4eckoe TpeHue cTabuiibHO Bbille AMHAMUYECKOro TPEHNS,
KOTOpOe AO0CTUraeT MMHMMAaNbHOrO YPOBHSA TPeHUs npu paboyen
CKOpOCTU vV umin (cM. kpusyto LLITpunbeka, puc. 8.18);

® paboyas CKOPOCTb HMXXEe V umin;

® MOLLHOCTb NepeaaeTcs Yepes anacTuyHoe Teno, 06bI4HO CTONO
CKMIMaeMOoro mMacna npu Ucrnosib3oBaHUM LUAMHApa.

[nsi 6onee HarNsgHOro MOHNUMaHNsA TEPMWHA NPEPbIBUCTOrO CKOJb-
»XeHusa obpatutech K puc. 8.21. [Ina yCKOpeHus Maccbl m OT Hyns
0O MaKCumanbHOW CKOPOCTW cTaTtudeckoe TpeHue pH [JomkHO
6bITb NpeoponeHo cunoit F.. MpyXXNHHBIA 3NeMEHT Harpy>eH cu-
noit F,, n ¢ yBenu4eHmeM CKOPOCTU 3Ha4eHne TPeHUs |, yMeHb-
Liaetca Ao Y, a cuna go F,. Cuna, koTopast cogepXuUTcst B Npy>Ku-
He, yCKOpsieT Maccy eLle aanblue. Kak TonbKo aTa cunia nosiHOCThI0
ncyesaeT, Macca HaydHaeT TOPMOXKEHUE BCeACTBME YBENNYBaKO-
Leicst Cunbl TPEHWs! B HanpasneHun U,,. B cBoto ovepefb, 310 Tpe-
6yeT Apyroro MnoBbILLEHNA Cuibl A0 YPOBHA okono F.,, 1 npouecc
NoBTOpPSIETCS.

IJA

pH —

KoadbdpmumeHT Tpenms [u]

»

CkopocTb [V]

Puc. 8.21 CuctemHasi cxema 47151 SIBIEHUS MPEPbIBUCTOrO CKOJILXKEHUS

CnepoBaTenibHO, OMpPefeNieHHOe OTHOLUEHVE MeXAy TPEeHEM
YNJIOTHEHUS U BOBNIEYEHHON B ABWXEHNE MACCON (NOpPLUHEM U Ha-
rpy3KOii) C ee CKOPOCTbIO CKOMbXXEHNS UMEET peLuatolliee 3Have-

—Parker (LT
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Hue. N3 aTnx Tpex napamMeTpoB TPEHUE ABNSETCH €OMHCTBEHHbIM,
Ha KOTOPOE MOXHO MOBAUSATb. JTO TpebyeT XOpOoLUero B3anMO-
OEeNCTBUS MeXOy YMIOTHEHWEM, CMa304HOW MNEHKOW W OTBET-
HOli MOBEPXHOCTBIO C MUHMMAbHBbIM AMHAMUYECKUM TPEHUEM 1
6naronpusTHbIM CTaTU4eCKUM TpeHneM. MOXXHO Takxe [OOUTbCS
OnpeneneHHbIX YNyylleHuiA, ecnum caenatb cuctemy 6ornee >KecT-
KO, 4TO NoTpebyeT NPUMEHEHUSI HAVMEHbLLErO BO3MOXXHOIO 06b-
ema Macna nopg AasneHneM Ha rugpaBnuyeckon CTOPOHe.

OTpeneHe cMas04HON MIEHKN TakXKe Bbi3bIBAET pafnanbHble KO-
nebaHns ynnoTHeHUsl. Bbino OTMEYEHO, YTO MPU MCMONb30BaHUN
Maces C XOpOoLUel CMaYnBatoLLLEN CMOCOBHOCTLIO, fAaHHOE SABMIEHNE
He BO3HVKAET B TEX XK€ YIMIIOTHEHUSAX 1 MPU TaKnX XXe YCIOBUSAX 9KC-
nnyarauum.

MHeBMaTUYeCKUe yNIOTHEHUSA

B npuHUMne 34ecb NPUMEHSIIOTCSA TaKne XXe YCNOBUS, Kak 1 ans ri-
OPaBNNYECKMX YMNOTHEHWIA, 32 WCKIOYEHNEM TOro, YTO HEKOTO-
pble 13 MOrpPaHNYHbIX YCIOBUIA 3HAYNTENIbHO YXYALIAIOTCS B Clyvae
NHEBMAaTUYECKNX YNNOTHEHNA. OCOB6EHHO 3TO OTHOCUTCS K Haume-
Hee 6naronpusTHLIM YCNOBUAM CMa3Ku, KOTOPble TOMbKO Npumep-
HO COMOCTaBVMbI CO CMa3Kol MaclsiHblM TyMaHoM, YTo Gonee He
XKenartenbHO, Tak Kak cMa3o4Hast MieHKa NoCTOSHHO MOMOJSHSETCS
3a CYET MOCTOSIHHOIO MPUTOKA HOBOW CMa3Ku.

Mpy ncnonb3oBaHUM ryCTON CMaskn CMa304Hast MieHKa He MOXET
BOCCTaHaBNMBaTbCS, TaK Kak HOBble CMa3o4Hble Matepuanbl 60-
nee He nopgatotcs B cuctemy. OT Kakgoro paboyero xoda LUTOKA
[neHka akTnyeckn yobiBaeT BNAOTb OO €€ «MNOSIHOMO BbITMPaHMs»
YMNOTHUTENBHBIMU MaH>XXeTamn. STOT MPOLECC «M3HOCA CMa304HO-
ro marepvana» 3aBUCUT OT TONLMHbI OPUTMHANIBHON NEHKN U CKO-
POCTN CKONbXXEHWS YNIOTHEHMS MOPLUHS (puc. 8.22).

370, ONATb XKe, 0O3HAYaET, YTO BbIOGOP MEHbLLEN CKOPOCTUN CKOJb-
XKEHUS MPUBELOET K COOTBETCTBYIOLLEMY YMEHBLUEHWIO TOJLUMHbI
OoCTaBLUecs NneHkn. HecMoTpst Ha TO, YTO «M3HOC CMa304HOro Ma-
Tepuana» OTHOCUTENBbHO HEBOSbLLON, MOXHO OXUAAaTb, YTO COWN
noJaBaeMoro B KOHCTPYKLMIO CMa304HOro matepuana 6ynet cpa-
6aTbiBaTLCS MOCME HECKOMBbKMX XOAOB MOPLUHS Ha HU3KOW CKOpPO-
CTW OO TaKOW CTEMeHWn, YTO MMAPOAMHAMMYECKAs MieHKa CMasouy-
HOro matepuana 6osblle HUKOrAa HE CMOXXET BOCCTAHOBUTLCS Ha
paboynx NOBEPXHOCTAX BO BpeMsi paboTbl.

Pa3pbiB cCMa304HON NSIEHKW NMocne panTenbHol paboTel 6e3ycrnoB-
HO BefeT K BO3HUKHOBEHUIO KOHTaKTa MeXZy YrOTHEHWEM U Me-
TaNIMYECKMUN NMOBEPXHOCTAMU. ITO 3acTaBnsieT YNAOTHEHUE pa-
60TaTb B AuanasoHe CMELUaHHOrO TPEHUs!, U yBENNYEHUE TPEHS
BbI3bIBAET BbICOKUIA U3HOC. [0 3TOl NpUYMHE A1l NHEBMATUYECKNX
yMnoTHEeHUI A 6binn paspaboTaHbl CKPYIMEHHbIE Kpasi YMIOTHEHUS,
KOTOpbIe 60JIbLLIE HE BbITUPAIOT CMa304HYHO MAEHKY (UK BbITUPaOT
ee B MeHbLLel cTeneHn). HecMoTpst Ha To, YTO 3TO peLLEHNE OKadbl-
BaeT HebosbLUOe AENCTBME Ha CTATUYECKOE TPEHME, OHO 3aMETHO
BNWSIET HA AMHAMNYECKOE TPEHMeE.

PyKoBOACTBO NO KOMbLiaM KPYrnoro cevyeHus
Parker Hannifin
Prédifa Technology Division
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YnnoTHeHne: YnnoTHUTENbHOE KOMbLO
OfOVH Xof, NopLuHs (6e3 ,anneHMﬂ)/
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OKoHuaTenbHas TonuwmHa nneHku [8s]
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OpwruHansHas TonwmHa nnexkn [5g]
av=02m/c b)v=06mc c)v=1,0m/c d)v=1,4wm/c
Puc. 8.22 UameHeHne TonLMHbI OpUrnHaabHOM MNiaeHKU Kak (yHKLMSI CKOpO-
CTW CKOJIbXKEHVSI BO BPEMSI OfHOIro X0[a MOPLLUHSI

Ecnn marble CKOpoCTU NOPLUHS JOCTUIAOTCS NOCPEACTBOM yrpas-
NeHust nopadeil Bo3gyxa, CyLlecTByeT 6ofiee BbICOKUN PUCK Mnpe-
PbIBUCTOrO CKOMbXeHUsi. OCTpble Kpasi YNnoTHEHVS 1 KOpOoTKasi
YMIIOTHSIIOLLAA KPOMKa, TaKXKE OKasblBaloT 30eCh HEGNaronpusiTHoe
nenicteue. bonee rpy6asi NOBEPXHOCTb METANINIMYECKON OTBETHOMN
MOBEPXHOCTU MOAAEPXKMBAET Takoe MOrpaHW4yHOe COCTOSHUE, W
CNVILLKOM [Nafikne 1 OTMNOSIMPOBaHHbIE MOBEPXHOCTY Takxe 6naro-
MPUSITCTBYIOT NPEPBIBUCTOMY CKOJBXEHMIO.

MapameTpbl ANsi yMEHbLUEHUSI TPEHUS

Cxatune YNAOTHUTENIbHOIO Konbua Heo6xooMmMo YMEHbLUEeHne

PaGouasi noBepxHOCTb R, R, Heobxognmo
yMeHbLLeHne

XKecTkocTb [LLop A] HeOB6XOAMMO YMEHbLUEeHne

CKOPOCTb CKOJIbXXEHUS (cnepyeT ns-
6eraTb BbICOKOW YacTOThbl BMOGpaLm)

lMonepe4Hoe ceveHne

Heob6X04MMO yBenn4eHne

HEOOXOAMMO YMEHbLLIEHNE

[JaBrneHne Heo6X0AMMO YMEHbLLEHNE

Cmaszou4HbIn maTepuan [OJSKEH MCMNOSb30BaThCs

Temnepatypa HEOOXOAMMO YMEHbLLEHNE

LUMPWHA KaHaBKu (YrioTHUTENbHOE
KOSbLO AOSMHKHO KOHTaKTMpOBaTh
TONBbKO C OOHOW CTOPOHOI)
BHyTpeHHUIA AramMeTp LUmMnMHapa unn Heo6XoaMMo YBenYeHre
OvameTp LuToKa

Heo6XOo4MMO YMEHbLLUEHNE
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Ycnosusi:

* XpomMrpoBaHHast pabo4as NOBEPXHOCTb, R, < 2,5 MKM.

® YnnotHuTensHoe Konblo NO0304-75, 100 000 umkioB, cpefa — >XXMAKOCTb
Aeroshell 4.

e CkopocTb 0,3 M/MUH.

Puc. 8.23 Cuna TpeHusi B 3aBUCUMOCTY OT AephopMaLmm yrnoTHATENLHOMO
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Ycnosusi:

* XpomMrpoBaHHasi pabo4as NOBEPXHOCTb, R, < 2,5 MKM.

® YnnotHuTenbHoe Konblo NO304-75, 100 000 umkioB, cpefa — >XXMAKOCTb
Aeroshell 4.

e CkopocTb 0,3 M/MUVH.

Puc. 8.24 Cwuna TpeHusi B 3aBUCUMOCTY OT [aBfIeHNsT CUCTEMbI

8.17.2 U3HoC

TpeHue Bbi3biBaeT n3Hoc. OpHaKO TPeHUe MOXET ObiTb NPeaycMo-
TPEHO 1 MPUHATO BO BHUMaHWE Ha cTaguu NpoekTuposaHusl. Cte-
neHb M3HOCAa CINIOXHO NPEeAcKasaTtb, HO OHa HaMPSIMYO PerynpyeTt
CPOK CNYy>KObl YMIOTHUTENBHOIO KOMbLA Y HaCTOTy O6CNY>XMBaHWS.

TpeboBaHus, NpeabsBsemMble K YNNOTHATENbHBIM YCTPOWCTBaM B
HaLLM OHU O3HAYatoT, YTO BO MHOMUX Cllydasix rugpoavHaMuyeckas
CMasKka OTCYTCTBYET 13-3a yBenmyeHust acekTa BoiTupaHus. 31o
03HayvaeT, YTo YNI0THEHVEe Bceraa paboTaeT B AManasoHe CMeLlaH-
HOrO TPEHVS W YTO MO 3TO NPUYMHE CTOMKOCTb K U3HOCY 3aBUCUT
OT CreayoLLmMX NapameTpoB:

e CBOICTBa KOMMNayHaa,

® CMa304Hble CBOWNCTBA cpefbl,

® CBOICTBA OTBETHOWN NOBEPXHOCTMH,
® yCNoBUsi 3KCMyaTauum.

M3HOC Npu paboTe C XXUAKOCTAMU MOXET OblTb pas3fesieH Ha YeTbl-
pe rpynnbi:

U3HoC B Bupe 3aguMpoB pa3BMBAETCA MPU KOHTaKTe MeTanna c
MeTanfIoM B 06nacTax CMeLaHHOro TpeHus, raoe oba maTtepuana
CKJIOHHbI K (DOPMMPOBaHNIO CMELLaHHbIX KpucTtannos. bnarogaps
cBoM pgobaBkam macna HPL nomoraioT npenotspatuTb LaHHbIN
TMn nsHoca. OgHako 3Tn Job6aBKy He OKa3biBalOT BANAHNS B COYe-
TaHNSX Kayyyk/cTanb Unm Kaydyk/metanin.

PyKoBOACTBO MO KOMbLiaM KPYrnoro ceveHus
Parker Hannifin
Prédifa Technology Division



YCTanocTHbIi U3HOC CTaHOBUTCS BUAVMBIM MO noTepe (opMbl
CTPYKTYPbI 1 NMPU BbIMbIBaHUM 4acTUL, U3 METANINIMYECKOW CTPYKTY-
pbl 1 06bIYHO SBNSIETCA PE3YNLTATOM MyNbCUPYIOLLMX Harpy3oK.

KOppoO3unOoHHbIN N3HOC 3asBnseT 0 cebe B hopme prKaByMHbI U
06bI4HO MOXET ObITb YMEHbLUEH COOTBETCTBYIOLLMMN [OOaBKamMu.
BbllweykasaHHble TWMbl N3HOCA HE BAUSIKOT Ha YMAOTHEHNS! Hanps-
Myto. OgHaKo NpoAyKTbl 3TUX TUMOB N3HOCA MOTYT CNOCOBCTBOBATL
WN3HOCY YNJIOTHEHUS, ECNN YNIOTHEHNE BXOOUT C HAMW B KOHTaKT.

A6pasunBHbI U3HOC, C APYrOi TOUKN 3PEHNUSI, MOXET BIUATL Kak
Ha MeTannMyeckue feTanu, Tak U Ha ynnoTHeHus. MeTannbl ucTu-
patoTcs TBepAbiMM KOMNayHaamu UM TBepAbIMU MOCTOPOHHUMM
BeLlecTBamy B cpeae. [na ynnoTHeHWn rpy6as oTBeTHas NoBepX-
HOCTb 06bIYHO SBNSIETCS NPUHUHON NCTUPAHNS OTHOCUTENBHO M-
KUX NMOBEPXHOCTEN anacTomepa.

8.17.3 BzaumopgencTtBue mexay TpeHuem, U3SHOCOM U
YMJOTHUTENIbHBIM NPOLIECCOM

Ons obecneveHns 6ecnepebonHOro ynnoTHUTENBHOIO Mnpolecca
HeobxoanMbl CTabunbHble YCoBust paboThl B 3a3ope. OgHako cTa-
6UNbHOCTb ABNSETCS TPYAHOAOCTMXXNMON N3-3a TOr0, YTO COOTBET-
CTBYHOLLME NapamMeTpbl 3a4acTyto AeliCTBYIOT HA060POT.

[MepBbiM (hakTOpPOM SBASETCA CMa3o4vHas nfeHka B 3asope. Ond
TOro YTO6bl OLEHUTb TPEHUE, CPOK CNYy>X6bl U CTEMEHb yTeYeK, He-
06X0OUMO 3HaTb LUMPUHY 3a30pa 1 TO, Kak OH U3MEHSIeTCS B pabo-
4Mx ycnosusx. [ns nogaepKaHus TPeHNS Ha MUHMaNbHOM YPOBHE
CMa304Has MneHka AOo/MKHA MMETb JOCTATOYHYK NNoTHOCTb. Op-
HaKO 3TO, MOXET MPUBECTU K yTeYKaM, Tak KaK «ToncTas» rnjieHka
BbITPaETCH C NOBEPXHOCTM BO BPEMS BO3BPATHOrO XOA4A MOPLUHS.
C [pyroi CTOPOHbI, OTCYTCTBUE CMa304HOW MNJIEHKM BbI3bIBAET MPO-
6nembl 3-3a BbICOKOrO TpeHusi. CnegosatenbHo, 3 EKTUBHOCTb
YMAOTHEHNSs U TpeHue, 06paTHO MNPOMopLUMOHanbHbl. 13BecTHO,
YTO MOMUMO MY6VHbI 1 LWNPWHBI Na3a, BUSHNE NMeeT TBEPOOCTb
yMNnoTHeHusi. TBepAOCTb ONPeREnseT aNacTUHHOCTb YNIIOTHEHNS 1
obecneyrBaeT JOCTYMN YNNOTHEHUS K CMa304HON MieHKe Mnof, Aas-
neHveM. MrHoBeHHas BA3KOCTb XXUAKOCTMN TaKXKe OYEBUAHO urpaeT
BaXKHYIO pOIb.

Bce elle HensBeCTHO, Kakue (akTopbl BAMSIOT Ha CMa304HYHO
MAEHKY, WK Kakne MoryT 6biTb nocneactsus. ns 6onee MArkoro
KoMnayHaa 6naronpusiTHol aBnsieTcs 6onee Tonctas nneHka. Og-
HaKo TBepAble N MSArkue KomnayHgbl No-pa3HoMy BegyT cebs npu
BbICOKMX CKOPOCTSIX, MPY KOTOPbIX 6onee TBepAble KOMMNayHAbl Mo-
MorarT (opMUPOBaTb CMa304HYI0 MNEHKY B MeCTax, rae MSArkui
KoMnayHp, 6yger co3gaBaTb NPEnATCTBUSA N3-32 CUIIbHOrO MpUKIe-
MBaHVs K paboyeli NMoBEPXHOCTU.

CmMaso4Has nneHka o4eHb BaXkHa, HO SBNISIETCH TONbKO OOHVM 13
(hakTopOB, BANSAIOLLMX HA TpeHne ynnoTHeHus. dpyrumn daktopa-
MU SBMSKOTCA, HANPUMepP, KOMNayHA ynnoTHeHusi, hopma yrnioTHe-
HWS, JaBfieHne, CKOPOCTb M M3MEHEHNe HarnpasneHus. 3a4acTyto
MHOIMe N3 3TUX (hakTOpPOB CIIOXKHO U3MEPUTb M BOCMPOU3BECTU.
M3 3TOro MOHATHO, YTO NMPOW3BOAWTENM YMIIOTHEHWA MOMYT Mpe-
OOCTaBNSATb MOTPEOUTENAM TONMbKO KOMMYECTBEHHYIO WMHQOPMa-
LM KacaTenbHO TPEHUS U U3HOCa ANsi OTAENbHbIX YMNOTHEHWUN,

—Parker (LT

113

8 TepmuHoONOrnsa ynjaoTHeHUn

€CIIN N3BECTHbI 1 BOCTNPOU3BOAMMbI BCE NapaMeTpbl, BIMSIOLLME Ha
YNIOTHEHME. DTO NpenoTBpaLLaeT iloboe 0606LLEHNE UBMEPEHWN,
Nosly4eHHbIX BO Bpemsi (U3UYECKMX NaBopaTopHbLIX WCMbITaHWA.
MorpaHnyHble YCNoBUSI UCTbITAHWST MOTYT HMKOrAa MOSMIHOCTLIO He
COBMacTb C YCOBUSIMI COOTBETCTBYHOLLIErO NMPUMEHEHWSI.

8.18 NpepenbHoOEe yonnHeHue

MpepenbHoe yanuHeHve (YANMHEHVE NPU paspbiBe) — 3TO yOJIMHE-
HVe, N3MEePEHHOE B MPOLEHTHOM COOTHOLUEHUW OT OPUrMHANBHON
ONUHBI B MOMEHT paspbiBa o6pasua nof Harpy3koil HaTs>KeHWs.
VcnbitaHne nposoguTcs cornacHo ctaHaapTy DIN 53504.
3HayeHe npepensHOro YANUHEHWS MOXKET ObiTb MCMONb30BaHO
NS OLEHKUN onpefeneHHbIX YCNoBuii COOPKM 1 HEO6XOAMMOro pac-
LUMPEHUS, OCOBEHHO AN MasbIX YMNOTHUTENBHBIX Konew,. o cpas-
HEHMIO CO 3HAYEHUSIMU, MOMYy4YEeHHbIMM Ha CTaHAAPTHbIX ob6pasuax,
npegenbHoe yaJiMHeHne 06paboTaHHbIX AeTanen Hke n3-3a dak-
Topa (hopMbl, KOTOPbIV TakXKe AOMKEH YUYNTbIBATHCS.

8.19 NMpoYHOCTb NPU pacTAXKEHUU

MpPOYHOCTL NP PaACTSKEHUM (TaK)Ke N3BECTHas Kak MPOYHOCTb Ha
paspbiB, CTOMKOCTb K pa3pbIBy 1 T. 4.) uamepsietcs B H 1 siBnsietcs
CUIIOV Ha eQUHILY MIIOLLAAW, BIPAXEHHON B MM?, OTHOCSILLIEICS K
rornepe4YHoMy ceyeHuio obpasLia B MM2, KoTopast Heobxoayma ans
paspbiBa cCTaHAapTHOro obpasua. 3HaYeHUs YAIMHEHUS yKa3aHbl B
ctaHgapte DIN:

500 MM/MUH Anst cTaHOaPTHBIX KONeL, 1 cTaHaapTHoro obpasua S1;

e 200 MM/MVH st cTaHA4apTHbIX o6pasuoB S2, S3 n S4;

® yCrbITaHUA BbiNosHsAOTCA B cooTBeTcTBMU € DIN 53504.

C npakTn4ecKom TOYKN 3peHns peaynkTaThbl aHHbIX UCTbITAHWIA He
rnomMoraroT Nosib30BaTeNto BbibpaTb KOMNayHA, Tak kak ahhexkTus-
HOCTb repMeTn3aunn YCTaHOBJIEHHOTO YMIOTHUTENBHOrO KonbLa
He 3aBUCUT OT ero CTOWKOCTY Npu pacTsxeHun. Kak n npegensHoe
YANMHEHWE, CTOMKOCTb MPW PacTSXXEHUM 3aBUCUT OT FrEOMETPUN.
YnnoTHUTENbHbIE KOMbL@ U onopHble Konbua Parbak® ¢ manbivn
pa3mepamy NornepeyHoro CeYeHNst MOryT He JocTuraTb pesynbra-
TOB CTaHAapPTHbIX 06pa3LoB.

8.20 Penakcauusi Hanpsi>XeHns

Penakcauusi Hanpsi>keHns an1acTOMEPOB SBASETCS YMEHbLUEHUEM
Hanps>xeHnsi B ehopMUPOBaHHOM 3n1acToMepe B peaynerare u-
3MYECKMX U XMMWUYECKMX MPOLIECCOB. YMEHbLUEHNE HanpsKeHusi
CTaHOBUTCS SIBHbIM, HANpUMep, Npv rpagueHTHOM CHIDKEHUN ecTe-
CTBEHHOW YNNIOTHUTENTBHOWN CWMbl YMNOTHUTENBHbBIX KOJEL, C TeYeH-
€M BpPEMEHW.

Kak n octatoyHas gechopmaums npy cxatum, penakcauns Hanpsi-
>KEHVS 3aBUCUT OT KOHKPETHOrO Trna anactomepa, CocTaBa CMecH,
napameTpoB 06paboTKy, Aedopmaunm, TONLWMHbI MaTepuana, Bpe-
MEHU, TeMnepaTypbl U BAMAHUS cpeabl.

[ns n3amepeHunst penakcauum HanpspKkeHnst B n1abopaTtopHbIX yCro-
BMSX CYLLECTBYET MHOXECTBO CTAHAAPTOB WCMbITAHWIA U UCTbITa-

PyKoBOACTBO NO KOMbLiaM KPYrnoro cevyeHus
Parker Hannifin
Prédifa Technology Division
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TeNbHbIX Kamep. Hanbonee obWwmUMN CTaHgapTaMn UCTbITAHWIA SB-
nsitotes DIN 53537, 1ISO 3384 1 ASTM D 6147. CyLuecTByeT oTnyne
MeXAy HenpepbIBHbIMW 1 NPEPbIBUCTbIMY n3MepeHusmn. Mpu He-
NPEPbIBHbIX N3MEPEHUSIX CUMa YNPYrocT NOCTOSHHO N3MEPSETCS
B PEXVMe peasibHOro BPEMeEHU, B TO BPEMS Kak NMpu NpepbIBUCTbIX
N3MepPEeHMsAX TECTUPYEMbI 06paseL, AOMKeH OblTb U3BNEYEH U3 Ka-
Mepbl UCMbITaHUIA Ha fedopmMaunio oNns N3MepeHnst CUIbl Yrpyro-
CTW.

HecMoTpsi Ha TO, YTO pPas3nU4Hble METOAbl UCMbITAHUIA OAlOT SIBHO
OTNINYAIOLLMECS Pe3yNnbTaThl, TONbKO Pe3yNbTaTbl, MOJyYeHHbIE B
abCosMIOTHO OAVHAKOBbIX YCNOBMSX, MOFYT CpPaBHMBATLCHA AOPYr C
apyroMm. C TOYKN 3pEHNS OLEHKUN XapakKTepuCTK NPON3BOANTESb-
HOCTW YMNOTHEHUsI 3HAYEHNs1 penakcaummn HanpspKeHUst SBNstoTCs
6onee copep katenbHbIMU, HEXEeNN ocTaTo4Hasa Aedopmauus npu
cXaTuy, Tak Kak Mnpy penakcaumu HanpspKeHUst N3MepsieTcsi co-
XpaHsLasacsa cuna ynnoTHeHWs, a He ocTaBLuascs gedopmMaums.
BnpoyeM, gaxxe pesynsratbl U3MEPEHUIA penakcaLumy Harnps>KeHNs
MO3BOJIAOT MONYYNTb UHGOPMATVBHbIE BbIBOAbI KacaTenbHO Xa-
PaKTEPUCTVK YNIIOTHEHNS B MONMEBOM MPUMEHEHUN TONbKO B TOM
cryyae, ecnv TakXKe Y4YTeHbl YCTOBUS MPUMEHEHUSI.

8.21 YpapHas ynpyrocTb

YpapHasi ynpyroctb Uan YNpyrocTb NPy OTCKOKE CRY>XUT A5 OLEH-
KU1 yNpyroro noBefeHns anactomepos. VcnbiTaHne NpoBoanTCS Co-
rnacHo ctaHgapTy DIN 53512.

OTO cMbITaHWe NPeaoCTaBNSAET STANIOHHbIE 3HAYEHNA ANS AUHAMM-
YeCKOro noBefeHs 1 CBOWCTB Kay4yka Npu BO3Bpare anactomepa
B UCXOQHOE COCTOSIHME Mocne AeCTBUSI HAa HEro LLOKOBbIX Harpy-
30K. B pasgene «Huskune TemnepaTypbl» COOEPXXUTCA OLeHKa rmo-
KOCTU B 3aBUCUMOCTW OT OTpuLATENbHOW TemnepaTypbl, a Takxke
OCHOBbIBasiCb Ha NHopmauun 06 yaapHOW yrnpyroctu, TBepaocTyh
1 OCcTaTo4HON AecopmaLum Npu CxxaTum.

8.22 Papguauus

OrnacTomMepbl TEPSIOT CBOKO MOKOCTb C YBENMYEHNEM YPOBHS paau-
aumu. Pagnaums sBnseTcs cpefoi, KoTopas Bbi3bIBAET CLUMBaHNE
U paspbiB NOAMMEPHbIX Uenen. MnoTHOCTb clumMBaHust yBenmym-
BaeTCA C POCTOM YPOBHS paguaumun. B To xe Bpems yMeHbLuaeT-
CSl CTONKOCTb NPpY PacTSXXEHUN 1 NpefdeNibHoe YANMHEHNE, NPy TOM
4YTO TBEPAOCTb U MOZynb ynpyroctu pacTtyT. [pu npogomkeHun
BO3[EWCTBUS paguauum anactoMep CTaHeT NIOMKUM. ByTunosbin
kay4yk |IR, Ha060pOT, CTAHOBUTCSA MATKUM W JINMKNM.

B o6Lem cny4vae anactoMepbl UMEKOT CTONKOCTb K YPOBHSIM pagu-
auun 1 Mpap = 106 pag 6e3 noTtepu ynpyrmx CBOWCTB.

1 Mpap — 3TO ypoBeHb [O3MPOBKU, KOTOPLIA 06bIMHO AOCTUraeT-
cs nocne gonrux net pabéotbl. Mpn 10 Mpag (= 107 pan) okasbiBa-
€TCA BNusHME Ha u3nyeckne CBOWCTBA. [N OLEHKN pasnmnyHbIX
N3MeHeHUl Heob6xoaMMO NPOoBeAeHVe NCMbITaHWIA Ha onpedeneHne
nyTen BAMSHUS Ha YNNOTHEHWE. B ynnoTHUTENbHbIX KOnbLAax n3me-
HEeHMe oCcTaTo4HON Aedopmaumm nNpu cxatnm, 6e3 COMHEHNs, SB-
NseTcs Kno4eBbiM (hakTopom. Hanbonee nogxogsmini KOMMAayHp,
— EPDM.
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MoMUMO CTOMKOCTM K pagmaumn npu BblGope COOTBETCTBYHOLLErO
KoMnayHaa Heo6X04UMO YUMTbIBaTb BCe NMpoYne KioYeBble napa-
MEeTpbl, Takue Kak cpeaa, Temneparypa, AasneHue u T. g,
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1

Puc. 8.25

HesameTHOe nsMeHeHs n3-3a BO3eNCTBUS
pagvaumn

8.23 Cuna pedopmauum nonepevyHoro cevyeHus

Cuna, Heobxogumas ponst pedopmauuy Mnornepe4yHoro ceyeHust
YNNOTHUTENBHOMO KOJbLi@ Ha onpefdeneHHyl BennyunHy (B npo-
LeHTax) 3aBUCUT OT MOZYNs YNpyroctTun komnayHaa. Tak Kak cuna
OTHOCWUTCA K FEOMETPUN YMAOTHEHWUs,, OHA MPUBOQUTCS ONA pas-
JINYHbIX MOMEPEYHbIX CEYEHUA YNNOTHUTENbHOrO Kombla. Tak Kak
Nnonb30BaTento O06bIMHO N3BECTHbI TONIbKO pas3Mepbl 1 TBEPHOCTb,
cnepytowime cxembl (puc. 8.26—-8.30) NokasbiBatOT OTHOLLEHNE MEX-
Oy TBEpPOOCTbIO, CXXaTueM 1 nonepeYHbiM ceveHneMm. ViHgopmaums
OTHOCWTCA KO BCEM 3nacToMepam, MO3TOMy Cuibl Aedopmauum
npuBeaeHbl Ans KaX[oro Knacca teepaoctu (cMm. puc. 8.26-8.30).
Cwunbl, HeobxogyMble ans gedopmMaumn anacToMepoB, Hanpumep
BO Bpemsi CO0pKM hnaHLeB, MOMyT ObITb NOSTYHEHbI CO CXEM; TaKXe
MO>XXHO NMPOW3BECTN OLEHKY CUJ1, BIUSIOLLIMX HA YNIOTHEHNS Ha Me-
Hee ynpyrux nnacTMaccoBbIX AeTansix.

TeeppocTb
[no wkane Lopa A] d,=1,78 Mm
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" [nvHa OKPY>KHOCTI YMIOTHUTENBHOMO KoMbLia (CM).
Puc. 8.26

PyKoBOACTBO MO KOMbLiaM KPYrnoro ceveHus
Parker Hannifin
Prédifa Technology Division
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Puc. 8.27
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—Parker (LT

500

1000

115

8 TepmuHoONOrnsa ynjaoTHeHUn

TeeppocTb

[no wkane LLlopa A] d, = 6,99 Mm
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" [InHa OKPY>KHOCTI YMIOTHUTENBHOMO KoNbLia (CM).
Puc. 8.30

8.24 C)xaTue nonepevHoro cevyeHus
YMJIOTHUTENbHOIO KoJibLa

[MonepeyHoe ceveHne YNNOTHWUTENBHOrO Konbua AedopMupyeT-
ca nNpu cO6opKe 1, TakMM 06pas3oM, HauyMHaeT NpoLEecC YnioTHe-
HMS1 KOHTaKTHbIX MoBepXHocTen. MuHMManbHoe cxxaTue 3aBUCuT OT
TMna npumeHeHns. HegoctartoyHas gecdopmMaums MOXXET NPUBECTH
k 100 %-Ho ocTaTo4Hol gechopmauummy Npy CXaTumM 3a O4eHb KO-
poTkoe Bpemsi. CIIMLLIKOM CUJIbHOE CXXaTune NPUBEAET K BbICOKOMY
NMPOLIEHTHOMY COLAEP>XXaHUo NOCTOSIHHON Aechopmavii.

B AvHaMUYeckux ynnoTHEHUSIX KOSbLO KPYITIOro CEeYEHUs MOXET
reHepnpoBaTb 6oee BbICOKME CUMbl TPEHUS U HArpeB.

KpuBble xapakTepucTnk, nokasaHHble Ha puc. 8.31-8.33, yunTtbiBa-
10T YANMHEHWE, YMEHbLLEHNE NOMEePEeYHOro Ce4eHMs 1 [OMYCKN Me-
Tannos, a apdeKTNBHOE YyNNOTHEHNE OOCTUraeTcs Npu HOpMasib-
HbIX YCNOBUSIX.

[nst 0cobbIX YyCNOBWIA NPUMEHEHNST 3HAYEHWST MOTYT MEHSATbCS. He-
06X0AMMO YUUTbIBATb pasnunyHble BAusowme HakTopbl, Takne Kak
U3JIMLLHE PacTAHYTbIE KOJbLa, YMEHbLLEHWE MONEPEeYHOro Ce4eHus,
BNUSIHNE TemnepaTtypbl, «AblXaHue» LUIMHAPA, SKCLEHTPUCUTET 1
T. 0.

PyKoBOACTBO NO KOMbLiaM KPYrnoro cevyeHus
Parker Hannifin
Prédifa Technology Division
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30 30
20 2
— X
2 h
% (6)
(6]
10 10
0 1,78 2,62 3‘53 5133 6,99 0 1,78 2,62 3,53 5,33 6,99
MonepeyHoe ceveHne yNnoTHUTENbHOTO Kosbua d, [Mv] MonepeHoe GeerVe YIOTHATENIEHOTO KorkLa d, [Mi]
Puc. 8.31 3aBuciMOCTb BOMYCTUMOrO CXaTus OT MOMepeyHOro ceverns d, — Puc. 8.33 3asucumocTe ROMyCTUMOrO CKaTHs OT MOMEPEHHOro Cederus d, —
cTaTMecKoe ynnoTHeH1e MHEBMaTU4ECKOE yr0THEHNE BO3BPAaTHO-MOCTYnaTe/ibHoOro Tyna
Mone- HomuHanb- [donyck Han- Han-
peyHoe HbI pa3me MEHbLINA  GONbLUMA
ceyeHune pasmep pasmep
[MMm] [Mm] [MMm]
30
d, 11,89 + 0,19 11,700 12,080
d, 1,78 + 0,08 1,700 1,860
d3 12,20 h9 12,157 12,200
d4 15,00 H8 15,000 15,027
20 d, 15,00 f7 14,966 14,984
E Ta6. 8.9
[0}
£
]
%
(&)
10 32
dy
0 1,78 2,62 3,53 5,33 6,99 A4
lMonepeyHoe cedeHmre YNoTHATENBHOTO KosbLa d, [MM] g t
A
Puc. 8.32 3aBucMMOCTb [OMYCTUMOIO CXXaTusi OT MOMEPEYHOro ceveHns d, — 2d, 24
AVHaMNYeCKoe rmapaBIn4eckoe yraoTHeHNe s

Puc. 8.34 VigeanbHasi COOCHOCTb

PyKOBOACTBO MO KOMbLAM KPYrioro ceveHust
Pridifa 116 Parker Hannifin

Prédifa Technology Division



Puc. 8.35 MakxcumanbHbiii pagunanbHbii Xo4

0,05

10

-~

Puc. 8.36 MakcumasbHbii 9KCLEHTPUCUTET U HECOOCHbIE ANaMETPbl MOPLLIHS
v nasa

Mpumep pacyeTa AN AUHAMUYECKONO YMJIOTHEHUS! MOPLUHA —
ruapaBfM4YecKoe NpuMeHeHue:

A. CoocHocTb (puc. 8.34).

MakcumanbHas rmy6uHa nocago4Hon KaHaekm t =
= 0,5 x (dy 0 = dypir)

=0,5 x (15,027 - 12,157) = 1,435 mm

MUHUMaJIbHOE NonepeYHoe ceyveHne YynaIoTHUTENBbHOro KonbLa d
=1,70 mm

YMEHbLUEHNE MOMEPEYHOro ceyeHuss npu ygnuHeHun 4 % (pwc.
8.13):3 %

yMeHblUeHMe nonepe4Horo cevenuns d, = 0,97 x 1,70 = 1,65 mm
MuHUMasnbHas gedopmauys: d, -t =1,65-1,435=0,215 Mm

B %:
d, -t

2 max

d

2min

1,65-1,435
= =13 %
1,65

o

B. MakcumanbHbIi paguanbHbii xog (puc. 8.35).
MakcumanbHas rmy6uHa nocago4Hon KaHaekm t =
=05x(d, -d, )+d

9max 3min) 4max — ~'9max

=0,5 x (14,984 - 12,157) + 15,027 — 14,984 = 1,457 mm
MUHMarbHas gedopmMaums:

d,-t  =1,65-1,457=0,193 mm

B %:
d, -t

2 max

1,65 -1,457
= =11,7%
d, 1,65

2

C. MakcumanbHbIi paguasbHbIn Xom, I MaKkCMMaslbHbIN SKCLIEHTPU-
CUTET OCHOBaHUS nasa 1 guameTpa nopLuHs (puc. 8.36).

—Parker (LT
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MakcumanbHas ry6uHa NocafoqHoi kaHaskmn t =

=05x(d d,.)+d dg,.. + KCUEeHTpUCUTET

omax 4max_ ~'9max
=0,5x (14,984 — 12,157) + 15,027 — 14,984 + 0,05 = 1,507 mm
MuHUManbHas gecdopmaus: d, -t =1,65-1,07 = 0,143 mm
B %:
1,65-1,507
= = 8,7 %
1,65

B npumepe nokasaHo LENCTBUE, KOTOPOE MOMYT OKasbiBaTb YA/N-
HeHWe YNIOTHUTENBHOIO KOMbLAa 1 3KCLEHTPUCUTET 3N1EMEHTOB Ma-
LWWHbI Ha AuaMeTpasbHyo AeopMaumio U YNioTHUTENBHYIO CMo-
COBHOCTb KofbLia KPYIToro CeveHus.

8.25 N3ameHeHUe obbema

YNnoTHUTENbHbIE KOMbLAa BXOAAT B KOHTaKT C LUMPOKUM Ananaso-
HoM cpepf,. Bce cpepbl, 6yab TO ras, nap Win XUgKoCTb, CKIIOHHbI
K BMUTBIBAHWIO Kay4yKOM U MOTYT OKaablBaTb pasfMyHoe BhusHNUE
Ha mMaTtepuvan:

* husmyeckoe BAusHME,
® XMMNYECKOE BNUSHNE.

N3ameHeHns Bcnenctene hnsanveckoro Bo3gencTBusa MoryT 6biTb
onucaHbl AByMS npoLeccami, KOTopble MOryT AeNCTBOBATbL OQHOB-
PEMEHHO:

1. OnacTtomep BNMTLIBAET cpeqy.
2. Cpepa akcTparnpyeT pacTBopuMble dparMeHTbl U3 afiacToMe-
pa (B 4acTHOCTW, NNacTnuUKaTopbl).

Peaynbratom siBnseTca namMeHeHne obbema:

ecnn nagenve 1 6onblle n3genns 2, pesynsratoM SBNSETCS pas-
6yxaHue;

ecnu nsgenve 2 6onblue n3genus 1, BOSHNKaEeT ycaaka.

CTeneHb M3MeHeHMs1 06beMa B OCHOBHOM 3aBMCUT OT Tuna cpe-
Obl, cocTaBa anactomepa, TemrnepaTypbl, FEOMETPUYECKON hopMbI
(TonwwmHbI MaTepuana) n oT CTPECCOBOIO COCTOSIHUS AeTann U3 Ka-
y4yyka. B cpaBneHHOM COCTOSIHUM Kaydyk pas3byxaeT MeHbLue (0o
50 %), 4em B CBOOOOHOM COCTOSIHMU, KaK B Clly4ae UCMbITaHUA Ha
pasbyxaHue.

Tak Kak anactoMep UMEET CLUNTYIO CTPYKTYPY, pa3byxaHue orpaHu-
YeHo. OHO focTuraeT npegena u ganee ocTaeTcsl TakuM Xe.
3meHeHns o6bemMa, Kak MonoXnTeNbHble, Tak U oTpuuaTerbHble,
NpMBOAAT K U3MEHEHUSM (PU3NYECKUX CBOWCTB 31acToMepa, Ha-
npryMep TBEPAOCTU, YNPYrocTh, CTOMKOCTY NPY PaCTSXKEeHNUU, nNpe-
OeNbHOro yANMUHEHVS 1 MOBEOEHNS MPU HU3KMX Temneparypax. 9Tm
N3MEHEHUS, B 3aBUCUMOCTY OT X UHTEHCUBHOCTUW, MOTYT NPUBECTY
K yXyQLIEHWIO CBOWCTB a1lacToMepa 1 faxe K MofHOMY Bbixogdy U3
cTpos. [JononHutenbHas nHpopMaums 0 COBMECTUMOCTU C MUHE-
panbHbIM Macnom HaxoguTcsi B pasgene «MHgekc coBMeCcTMOCTH
anactomepa (ECI)».

PyKoBOACTBO NO KOMbLiaM KPYrnoro cevyeHus
Parker Hannifin
Prédifa Technology Division
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ArpeccuBHO€e XMMUYeCcKoe BO3eiCTBUE BO3HUKAET NPU XMUYe-
CKOW peakuun cpefpl C 3MacTOMEPOM, YTO Bbi3blBAET CTPYKTYPHbIE
NU3MeHeHUsi (Hanpumep, JanbHelillee ClUMBaHUE WU YXyALleHue
CBOWCTB). [laxke o4eHb Manoe XMMUYECKOe U3MEHEHNE B 31acTo-
Mepe MOXXET NMPUBECTU K 3HAYMTENIbHOMY M3MEHEHNI0 B usnye-
CKMX CBONCTBax (Hanpumep, K NoBbiLIEeHNO XpynkocTy). CoBMecTun-
MOCTb 31aCTOMEPOB CO CPEAON KpalHe BaxkHa. 3HaHNE N3MEHEHWIN
CBOWCTB MO3BOJSET NPON3BECTN OLEHKY COBMECTUMOCTN UL He-
COBMECTMMOCTM [aHHOrO 3nactoMepa C OnpepeneHHon Cpepoii.
Bonee nogpobHas nHpopmaums npusefeHa B Tabnuue CoBMeCTU-
MocTu cpeq (cMm. MNpunoxxeHne).

8.26 CTOMKOCTb K N3HOCY

CTtolikocTb K M3Hocy (H/MM) onpepensieTcsi Kak MakcumanbHasi
cuna, KoTopas Bbi3biBaeT 06pa3oBaHMe LIENKN B OMNpeneneHHOM
ob6pasLe, nepexofsien B U3HoC. McnbiTaHne BbINOHAETCA B CO-
oteetcTBUM ¢ DIN ISO 34-1 Ha NpssMOM 1K HakMoOHHOM ob6pa3sLie.
CTOIMKOCTb K N3HOCY SIBNSIETCA MEPOW YyBCTBUTENBHOCTU K 0b6pa-
30BaHUI0 KaHaBOK, KOTOPble MOMYT ObiTb Bbl3BaHbl BKPAnieHUsMum
U BO BpeEMsi COOPKM.

8.27 OcTaTo4Hoe yaJ/INHEHNe

OcTaTto4HOe ya/IMHEHE ONMUCHIBAET CKIIOHHOCTb 3nacTtomepa K no-
Tepe ero ynpyron namsT nocne nepvoda yanMHeHUs nog Harpys-
kon. VicnblTaHne BbINOSIHAETCSA B COOTBETCTBUM CO cTaHaapTom DIN
ISO 2285, 1 ero pesynsraThl 3aBUCAT OT CNEAYOLLNX haKTOPOB:

* nepuog BpeMeHU 1 TemnepaTypa UcnbiTaHui,

* ronepeyvHoe ceyeHune 1 pasmep o6pasLios,

® yOJIMHEHWe,

® oxflaXaeHue B pacTAHYTOM WK OTMYLLEHHOM COCTOSIHUN.

OcTaTtoyHoe yanvMHeHne 1 ocTaTovHas gedopmauns npu oxaTtum
OMUCHIBAIOT YNpPYroe NoBefeHne Kay4yKoBOro KomMnayHaa.

m PyKOBOACTBO MO KOMbLAM KPYr/Ioro ceYeHust
adi Parker Hannifin
Pradlfa 118 Prédifa Technology Division



9.1 KauecTtBO

B cooTtBeTCTBUM C OnpefenieHnemM KavecTsa, NpuBELEHHbIM B [0-
kymeHTe DGQ (Deutsche Gesellschaft flr Qualitdt — lepmaHckoro
06LLECTBO MO KA4eCTBY), HaLleln NONUTUKON SBNSiETCA obecneyeHme
KayecTBa 3a CYeT Bbl6opa HaunyylX MaTepuanos, NCMoNb30Ba-
HUS1 NPOABUHYTLIX METOLOB NPOW3BOACTBA, CTPOroro HabnoneHns
3a NpoayKLUMe U HENPepbIBHOrO 06yYeHWst Hallero nepcoHana us-
rOTOBJIEHNIO KAYECTBEHHbIX U3LENNIA:

«KayecTBO — 3TO COCTOsIHME MPOAYKTA UKW YCNyrv, KOTOPOoe Aena-
€T ero COOTBETCTBYIOLLYIM CBOEMY Ha3HAYEHUIO 1 BbIMOMHSAET CyLLe-
cTByloLme TpeboBaHus», (DGQ 22, 1974).

Tak Kak Ka4ecTBO [OJIKHO ObITb 3a/I0)KEHO M3HAYANBHO N HE MOXKET
6bITb NPOBEPEHO B KOHEYHOM U3AENNMN, Mbl pa3paboTann CUCTEMY,
KOTOpasi MOMOraeT UCKOYUTb HEraTVBHOE BIUSIHME Ha HaLly Npo-
OyKUMIO.

Hawa uHTerpupoBaHHas cuctema ynpasneHus (IMS), coctosias
13 MEHEMKMEHTa KavyecTBa, MEHEM)KMEHTa OKpYXaloLLell cpenbl,
oxpaHbl TpyAa U TeXHUKN 6e30MacHOCTU, ONUCLIBAET BCe AeNCTBUS,
npeanpuHUMaemMble B AaHHbIX 06/1aCTsIX, MOCTOSIHHO UAET B HOry C
TEXHONOMMSMU Y TEXHUYECKMU TPEBGOBaHNSIMU, KOTOPbIE UCMOSb-
3YIOTCSl B HACTOSILUMIA MOMEHT B HalUMX MPOU3BOACTBEHHbLIX MPO-
Leccax, 1 SiBNsieTCst MPUMEPOM HaLLero NMoCTOSIHHOMO CTPEMIIEHNS!
K COBEPLLEHCTBOBaHNIO.

Mbl o6nagaem ceptudmkaumen no ctaHgapty DIN EN ISO 9001 ¢
1993 roga u ISO/TS 16949 ¢ 2002 ropa.

e e e

OTKNOHeHne hopMbl OT
BEPXHEN W HKHEN NOSOBUH

CwmeLleHune

OTKNoHeHue hopmbl

KaHaska

Vi<

4

JInHum noTtoka

Puc. 9.1 [egektbl oTvsku n 06paboTku MOBEPXHOCTA

—Parker (LT
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9 Kputepuu KayecrtBa

9.2 Kputepum oueHKUN Ans YrJOTHUTENbHbIX
Konew,

Kputepnn gna oueHKn KayecTBa W3roTOBMNEHUSI YMIIOTHUTENbHbIX
KoneL, Kpyrnoro ceveHns onpenenexbl B ctaHpgapte DIN ISO 3601-3
(cm. Tabnuuy 9.1). JonycTuMble Npenenbl Nepedncnerbl B Tabnumue
9.2 1 noppasnenstoTcs Ha YPoBHU «N», «S» 1 «CS»,

YpoBeHb «N»

MpepenbHble 3Ha4YeHUs Ans AOMYCTUMbIX OTKITOHEHWI MOBEPXHOCTY
YMNOTHUTENBHOMO KOJbLiA OTBEYAIOT BbICOKUM TpebGoBaHWSAM Ans
NMPOMBILLNIEHHOrO NpuMeHeHns. OHU NPUMEHSIIOTCS Kak ans cratu-
YeCKUX, TaK N OUHAMUYECKUX KOJeL, Kpyrnoro ceyeHus. Oonyctu-
Mble AedeKTbl He BNUSAIOT Ha (PYHKUMOHNPOBAHUE YMNIIOTHUTENbHBIX
koney,. MpoBepkn BCex YMNOTHUTENbHbIX KOMEL, Ha COOTBETCTBUE
YPOBHIO «N>» ABMSOTCS CTaH4APTHON NPaKTMKON Hallel paboThbl.

YpoBeHb «S»

B cneumanbHbIX yCnoBUSX NPUMEHEHUS, HAaNpPYMep B a3pPOKOCMU-
YeCKOW MPOMBILLNIEHHOCTHW, YCTaHaBNUBAOTCA Aaxxe 6onee »ecT-
Kne npegenbl ons gonycTiMbIX pa3mepoB AedekToB. OTo TpebyeT
3HAYNTENBHO GOMBbLUMX YCUNUA MPU N3rOTOBMNEHUN N NMPOBEPKE Ka-
4YecTBa, YTO BECOMO YBENMYMBAET CTOMMOCTb 3TUX YMIOTHUTENb-
HbIX Konedy,.

LononHuTtenbHoe TpeboBaHve ans ob6ecnedeHns Ka4ecTsa YpPOBHSA
«S» OOMKHO YKasbiBaTbCHA B 3aKase Ha MOKYMKy BMeCTe C TUMOM
nprMeHeHns/HasHa4yeHneM. Bce Hawm ctaHgapTHbIE YMNOTHUTENb-
Hble KOJibLia MPOXOAAT MPOBEPKY Ha COOTBETCTBUE YPOBHIO «N» (CM.
BbiLLE).

CouetaHue 3ayceHupbl,
CMeLLeHNs 1 To4eK BXxoda
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Bbi6ownHbI Touyka Bxoga

PyKoBOACTBO NO KOMbLiaM KPYrnoro cevyeHus
Parker Hannifin
Prédifa Technology Division
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YpoBeHb «CS»
YpoBeHb «CS» npenbaBnsieT caMmble BbICOKME TPeGOoBaHNSA K Kade-  Lieccax MNpPOV3BOACTBA M KOHTpons kavectBa. COOTBETCTBEHHO,
CTBY MOBEPXHOCTU. DTOT YPOBEHb AO/KEH PE3EePBUPOBATLCA AN CTOMMOCTb YMIOTHUTENBHBIX Konew, YPoBHS «CS» BbiCOKasi.
0COGbIX KPUTUYECKUX YCIIOBUI MPUMEHEHMS], TaK Kak 3Th JOMyCKu

Puc.
Ne

1)

OTKNIOHEHME

OTKSOHEHVE hopMbI

CwmeleHne (cogur)

OTKNOHEHEe (hOPMbI BEPXHEN 1
HWKHei nonosuH CoyeTtaHue 3ay-
CEHLbl, CMELLIEHNS 1 TOYKM BXOAA

3ayceHel, (3agup)

Flash

PaclunpeHune (BbicTyn)

Bblemka (BnagnHa)

CTtepToCTb (324Up) B 30HE
CHATUS 3ayCeHLIEB

JIHUKM CTbiKa NOTOKOB

To4yka Bxoga

Bb160VHbI (BbIEMKW)

MocTopoHHKEe MaTepuanbl He
JoryckaroTtcs

MOTYT 6bITb LOCTUrHYTbI TONBKO MPY KpaiHe cneumdudeckix npo-

OnpepeneHne

BepXHSISt U HYXKHSS MOSOBWHBI YMIOTHUTENBHOMO KOJbLiA HE COBMELLIEHbI MPaBUIIbHO W HEPOB-
Hble
CMelLeHe NoMoByH YMNOTHUTENBHOIO Korblia U3-3a CABUMa OAHON AeTany OTHOCUTENBLHO ApYroi

Pa,qmyc nonepe4vyHoro ce4yeHnsa pasnm4yaeTcsa y Ka)K,D,OVI 13 NOJIOBUH YNIOTHUTENIbHOIo KosbLa, 4YTo
BbI3BaHO pa3HbIMU pasMepamMn OByX NOMOBUH OT/INBKU

KOMOVHaLWK 3ayCeHNL, CMELLEHUS 1 TOYEK BXoaa
[neHoYHbIN MaTepuan BOKPYr pasgenvTesibHOM JIMHN Ha BHYTPEHHEM 1 (M) Hapy>KHOM Auame-
Tpe (-ax), BbI3BaHHbIA pasfaeneHneM B OTIMBKE UM HELOCTATOYHOW 3a4NCTKOMN

Hel'lpeprBHbII7I rpe6eHb mMartepuana Ha pas,qenMTeanon JINHWW, BbI3BAHHbIN N3HOCOM NINTBIX
CbﬂaHLl,eB NN N3NNWHNM 3aKpyrneHnem JNINTbIX YyrinoB

Ycapka Ha pa3genMTenbHOM NMHUK C LUMPOKUM NonepeyHbIM ceveHneM B hopme 6ykBbl «U» nimn «W»
MpunntocHyTasa 1 Yacto rpybast 3oHa BOOSIb BHYTPEHHETO U HAPY>KHOIO AnameTpa (-0B) yniOTHU-
TENbHOMO KOMbLia, BbI3BaHHAsH 3a4NCTKOW

Pe3b60BuaHbI BbIPES, HACTO N3OMHYThIN, HE OYEHb FYBOKUIA U C 3aKPYrNeHHbIMU driaHLamu,
BbI3BaHHbIN NMMHUAMI NOTOKA 3n1acToMepa B OT/IMBKE

MonbliA, HOrOA TPEYroNbHbIN BbIPe3 HA Pa3fenuTenbHON JIMHUA HA BHYTPEHHEM U (U1M) HAPY>KHOM
amameTpe (-ax), BbI3BaHHbIN fedopmauyelt IMTbeBbIX (hnaHLEB HA PasaennuTesSibHOM JIMHWN
[ehekTbl NOBEPXHOCTU, NMPENMYLLECTBEHHO HEPABHOMEPHO )OPMbI, BbI3BaHHbIE YOANEHNEM BKNOHEHMIA C NO-
BEPXHOCTU, Ce0B HEKAYECTBEHHOMN OTNMBKY, BO3AYLLUHbIX MY3bIPEii UM He MOHOCTHLIO 3amnoHEHHOW OT/INBKM
Bce BKJIIOYEHNS MOCTOPOHHErO MaTepuana Ha NOBEPXHOCTMW YMIOTHUTENBHOIO KOJbLia, B TOM
yncne 3arpsA3HeHNe, BKIIIOYEHNA U T. 4.

Ta6. 10.1 Tunbl n onucaHve AeeKTOB OTINBKU n 06pabOTKV MOBEPXHOCTY

OtknoHeHue "
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nOCTOpOHHI/Ie Martepuanbl He OOoMnyCKakTCA

@ < X ©® pazuep?

c

+ s £ X < S5

YpoBeHb N YpoBeHb S YpoBeHb CS

d2 B COOTBETCTBUM CO CTaHOAPTOM d2 B COOTBETCTBUM CO CTaHOAPTOM d2 B COOTBETCTBUM CO CTaHOAPTOM

DIN I1SO 3601-3 DIN ISO 3601-3 DIN ISO 3601-3

>08 >225 >3,15 >4,50 > 6,30 >0,8 >2,25 >3,15 >4,50 >6,30 >0,8 >2,25 >3,15 >4,50 >6,30

=225 =3,15 =4,50 6,30 =8,40 =2,25 =3,15 =4,50 6,30 =8,40 =225 =3,15 =4,50 =6,30 =8,40

0,08 0,0 0,43 0,15 0,15 0,08 0,08 0,10 0,12 0,13 0,04 0,04 006 0,06 0,08

0,10 0,12 0,94 0,16 0,18 0,10 0,10 0,13 0,15 0,15 0,07 0,07 0,10 0,13 0,13

0,10 0,12 0,94 0,16 0,18 0,10 0,10 0,13 0,15 0,15 0,10 0,10 0,13 0,13 0,13

0,18 0,27 0,36 0,553 0,70 0,10 0,15 0,20 0,20 0,30 MoCTOPOHHME MaTepuanbl He
[0MnycKakTCA

0,08 0,08 0,10 0,10 0,13 0,08 0,08 0,10 0,10 0,13 MOCTOPOHHME MaTepuarnbl He
[onycKaroTCA

3) 3) 3

1,50° 1,50 6,50° 6,50 6,507 1,50% 1,50 1,00 5,00 5,00Y 1,50° 1,509 1,507 4,56° 4,56°

0,08 0,08 0,08 0,08 0,08 0,05 0,05 0,05 005 0,05 0,05 0,05 0,05 0,05 0,05

0,60 0,80 1,00 1,30 1,70 0,15 0,25 040 0,63 1,00 0,08 0,13 0,18 0,25 0,38

= = = = = = = = = = 0,13° 0,257 0,38% 0,51° 0,76

0,08 0,08 0,90 0,10 0,13 0,08 0,08 0,10 0,10 0,13 0,08 0,08 0,10 0,10 0,13

' CMm. Tabnuuy 9.1

2 CM™. puc. 9.1

3 OTKIIOHEHNS OT KPYIoro NOMepe“Horo CeHeHns AoMyCTUMbI, ECNM MIIOCKOe
CeveHme NNaBHO MPUMBIKAET K KPYrIoMy 1 COBMIOAaeTes avameTp d,.

40,05 x d, wm 3Ha4eHVie v B 3aBMCMOCTW OT TOrO, YTO GObLLE.

90,08 x d, vnn 3Ha4eHre v B 3aBYCMMOCTM OT TOrO, YTO GOribLLE.

Tab. 10.2 [lpegensi Ans [OMyCTUMBbIX EHEKTOB OT/IMBKU U OBEPXHOCTY

—Parker [T

nOCTopOHHI/Ie MaTtepuasbl He [oMnyCKakTCA nOCTODOHHI/Ie matepuanbl He [onycKatoTcA

PyKoBOACTBO MO KOMbLiaM KPYrnoro ceveHus
Parker Hannifin
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10.1 Tpe6oBaHUA K yNJIOTHUTENbHbIM KOJibLlaM
KPYrfioro ce4eHusi

3ayacTylo CnoXHO onpegennTb, Kakas 13 NpuyrH Bbi3Bana BbIXOL,
M3 CTPOSi YMNOTHUTENBHOMO KOMbL@, — MPOEKTHble MapamMeTpbl,
OLUNGKKN NMpK COOPKE WM M3MEHEHMS YCNOBUIA aKcnnyaTaumn. Bo
MHOMUX Cny4asix HENCMPaBHOCTU BbI3bIBAOTCA HECKONbKUMN pas-
NNYHBIMU haKTopamm, BAVSOLWMMY OGHOBPEMEHHO.

OnTManbHbI CPOK CRYXXObl N HAREXXHOCTb MOTYT GbITb [OCTUMHY-
Tbl TOMIbKO YMEHbLUEHUEM BEPOATHOCTU BbiXxOAa U3 CTPOS YMoT-
HEHUs1 3a CYET BLINMOMHEHUS HafneXallero npPoeKTUPOBaHUs,
NMpaBuibHOrO BbIGOPa KOMMAYHAOB, MPaKTUYECKUX MCMbITaHUiA 1
NMoAroToBIEHHOMO COOPOYHOIro NepcoHana.

CnepytoLLve onvcaHns xapakTepuayoT Hambosee YacTble TUMbl He-
MCMNPaBHOCTEN YNNOTHUTENbHBIX KOJEL, U OMUCLIBAIOT Crocobbl NX
yCTpaHeHus.

B cBSi3M € TeMm, YTO YMIIOTHEHNS UCMONBb3YIOTCH B LUMPOKOM Auana-
30He NPUMEHEHUI, TPEBOBAHWSA TaKKe MOTyT OTNINYaTBLCS.
Tunosble TpeboBaHNS BKIKOYAtOT:

® CTOIKOCTb K cpefe,

® TemneparypHyto CTONKOCTb,
® CTOWNKOCTb K AaBNeHuto,

* abpasnBHYyIO CTONKOCTb,

® KOMMNaKTHOCTb KOHCTPYKLWMK,
® BO3MOXXHOCTb 3aMeEHbI.

B cBsi3n ¢ pasHoobpasnem obnactein NPUMEHeEHUs N Tem (hakToMm,
YTO MCMNONb3YEeTCA OTHOCUTENbHO NPOCTas rEOMETPUS, XUMUYECKNe
N uanyeckne cBoONCTBa SABMSAIOTCA (HAKTUHECKN KPUTUHECKUMU
akTopamn. 3pecb BCTyNaeT B AeCTBUE KOHCYNbTaLMOHHAsA MOL-
nep>xka komnaHum Parker ons pasHbix 06nacTein NpuMeHeHNs, Lenb
KOTOPOI — MOMOLLpb B BbIGOpe Hanbornee noaxoasilero ofsi Tpebo-
BaHWIA Nonb30BaTens Mareprana U3 LWNPOKOro acCoOpTUMEHTa [0-
CTYMHbIX CUHTETUYECKMX Kay4YyKOBbIX KOMMayHOoOB Wnn B BbiGope
YCTOMYMBOIro KOMMNpoMUcca Ans pasninmyHbix TpeboBaHui.

O6bI4HO AedeKTbl ABHO BUAHbI HA YMNOTHATENIbHOM KOJbLe. 9TO No-
3BONISIET BHECTY KOPPEKTUPOBKU, HANPYMep 3aMEHUTb KOMMNayHA,.

10.2 BoigaBnnBaHue B 3a30p B pe3ynbraTe
OeucTBuS faBlieHUs

YNnoTHUTENbHOE OeNCTBUE KOoMbLa KPYrfioro CeYeHns [oCTUraeT-
cs 6narogaps ero ynpyroctu B CXXaTtoMm COCTOsiHUM 6e3 OaBneHust
Mexgy OBymsi 3oHamu ynnotHeHus (pyuc. 10.1). MNpu HapacTaHum
OaBneHust ynnoTHUTENbHbIE Konbla BegyT cebsi Mopo6HO HEeCXKu-
MaeMbIM XXUOKOCTAM U YBENMYMBAIOT CBOK KOHTAKTHYIO CUy AaB-
JIEHNs1 Ha YNIOTHEHUS NponopumoHanbHo gasneHunio (puc. 10.2). C
pOCTOM [aeneHust Bce 60Mblunii 06beM YNIOTHUTENBHOIO KOosbLa

3anpeccoBbIBAETCA B 3a30P YMJIOTHEHUS!, CPe3aeTcs — «Cavpa-
eTcs» — WM nopeepraeTcs «06py6Ke» AbIXaHWeM MaluuHbl (puc.
10.3).

10 AHanus noBpeXxaeHumn

OKa3blBaeT yrJ/IoOTHUTe/IbHoe ,qeﬁcrsme B CXKaTroM COCTOsIHUM 6e3 AasneHus
Mexnay ABYyMSs 30HaMu yrjiOTHEHNS.

HeCXnmaeMas XUOKOCTb, npunaras gasneHne Ha kaHaBKy rporiopLynoHaibHO
HAaBJIeHNo CUCTEMbI.

Puc. 10.3 [lpun 6onee BbiIcOKOM gaBraeHuy Bce 60/bLUNT OOBbEM YIIOTHU-
Te/IbHOro KOJbLja BbiTa/lKnBaeTcs B 3a30p. OrnopHoe KosbLO pe[oTepaLyaetT
BblgaBvBaHne B 3a30p.

[asneHne
EEE—

Puc. 10.4 AHTUIKCTPY3NOHHOE KOJIbLIO Ha CTOPOHEe 6e3 faBeHus Mpeso-
TBpaLyaeT BblaBAMBaHNE B 3a30p.

«CoppaHHble» nnn «0bpyBIrieHHbIE» MOBEPXHOCTN OTPaXKaOT Hau-
6onee pacnpocTpaHeHHbIN AedeKT YMIOTHUTENBHOMO KosbLa Kpy-
rNoro ceyeHus. ATo SABNSETCSH NPUYMHOW TOrO, YTO Bbl4ABNEHHbIN
06BbEM YMNOTHUTENBHOIO KOJbLA 3a)kaT B 3a30pe 1 6bln BbipBaH 13
Hero (puc. 10.5-10.7).

Puc. 10.5 BbigasneHHoe yrioTHUTE/IbHOE KOJIbLO

PyKoBOACTBO NO KOMbLiaM KPYrnoro cevyeHus
Parker Hannifin
Prédifa Technology Division
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10 AHanu3s noBpeXxaeHumn

Puc. 10.6 BbigasrneHHoOe yrnnoTHUTE/IbHOE KOJbLO

Puc. 10.7 Pa3ogpaHHOe yrnoTHUTE/IbHOE KOJbLO

BblgaBnmBaHne MOXXET BO3HUKATb B cnegyrownx ycnosusx:

® [MHaMNYECKOe YMNNOoTHEHNe,

® CTaTM4eCcKoe YMNoTHEHUE C NyNbCUPYIOLLUM AABMNEHNEM,
® CTaTM4ecKoe YMNoTHEHNE C BbICOKMM AaBfeHUeM,

e [blllaliye AeTany MallunHbl,

® CNIMLLKOM LLUMPOKKE 3a30pbl,

OCHOBHbIE NPUYMHbI N3BECTHbI. HE06X0ANMOCTb B 3KOHOMHOI 06-
paboTKe 3a4acTyto BEOET K CIMLIKOM 60bLUMM AOMNyCcKaMm U, crne-
[oBaTeNnbHO, CAMWKOM 6onblinM  3a3opam. [pyron npuymnHON,
KOTOpasi 4acTo OCTaeTCs He3aMe4YeHHOWN, SBMSETCS CKIIOHHOCTb
KpbiwekK, hnaHues WM UWAMHOGPOB K M3rnbéaHuio u, BCNEOcTBue
3TOro, pacTArnBaHUO 60NTOB MOA, Harpy3KOM.

B 3TuX cnyyasix BHyTPEHHErO COMPOTUBNEHUS 3/1TAaCTOMEPHON CMe-
C/ CTaHOBWTCSI HEQOCTATOYHO ANs Gonee 6bICTPOro CTArMBaHus,
YyeM y AeTany MaluHbl, KOTopasi OTKPbIBaeT 3a30p. Mnu xe npeBbl-
LLIAeTCA CTOMKOCTb anacToMepa W 4acTu YNiOTHUTENIbHOMO KoJbLa
CpesatoTcs 1 BbITANKMBAOTCS B 3a30p.

CTOIKOCTb K BblOaBnMBaHMi0 MOXET ObITb OLEHEHa MpY MoMoLLY
3Ha4veHun mogyns ynpyroct npy 100 %-HOM yg/uHeHUn (M3me-
peHHoM B H/MM?). Ecnmn 3HaveHns Mogynst ynpyrocT HeQOCTYIHbI,
MOXXHO MCMOSb30BaTh TBEPOOCTb B KA4EeCTBE KPUTEPUS AJ1S1 CTOW-
KOCTW K BblOaBN1BaHMIo.

dunsnyeckne CBONCTBA (3HAYEHMS HAMPSDKEHWA) MOTYT yXyALlaTb-
csl B pesynbraTte BO3[eNCTBIUS BbICOKUX TEMMNepaTyp U pasbyxaHusi.

MoBpexpaeHe B pesynbTate BblOaBNMBaHWS TaKXe MOXET GbiTb

BbI3BaHO ClefyoLMMI SBNEHNSIMIA:

® C/IMLLKOM MSIFKUI Matepuan ynioTHUTENbHOMO KOJbLA;

® hnsmyeckme 1 (Um) XMMNU4eCKne Bo3neNCTBms (pasdyxaHue,
N3MeHeHWe TBepPOOoCTU U T. .);

® HEpPaBHOMEPHOCTb 3a30P0B, BbI3BaHHAs! HECOOCHOCTbLIO;

® OCTpble Yrbl MOCaA0YHOW KaHABKM YNIOTHUTENbHOMO KOSbLA;

® MepenosiHeHNEe KaHaBKUY;

* MaTepuvan yrnioTHUTENBHOMO KoJbLa, KOTOPLI pasMsiryaeTcst
npu 6oree BbICOKMX TEMMNepaTypax.

—Parker [T
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Ecnu BbigaBnMBaHne BO3HUKAET 13-3a PaKTOPOB, NePEUNCIIEHHbIX
BbILLUE, BbIXOA U3 CTPOS MOXHO MPenoTBpaTuTb, NPeanpuHsB cne-
JytoLuve Mepbl:

® yMeHbLUEHNE JOMYCKOB AJ1s1 yMEHbLUEHNS pa3Mepa 3a30pa;

® yCTaHOBKa OMOPHOMO aHTUAKCTPY3NOHHOIO KoJbLa;

® yBenM4yeHve TBEPOOCTY KOMNayHaa YrioTHATENbHOrO KOJbLa;

® MpoBepKa COBMECTVMOCTU Cpefbl;

® orpaHu4eHve NPUMeEHEHUsI [OMYCKOB, KOTOPbIe BEAyT K HECOOC-
HOCTV UNn 3aMeHa AeTaneil MalluHbl, Bbi3bIBaOLLMX ObIXaHNE;

® N3MEHEHUe pagmyca KaHaBKu (MUHUMYM Ha BeiM4uHy oT 0,1 MM
0o 0,4 mwm).

Ha puc. 10.5 n 10.6 ykasaHbl ananasoHbl, NPy KOTOPbIX OOSMKHbI
MCMONb30BaTbCs OMOPHbIE KOJNblid BCNEACTBUE BbICOKOrO AaBre-
HWSA 1 (Mnun) 6onbLIOro AMameTpasibHoro 3asopa. Npu npuMeHeHnn
YNNOTHEHUSI BO3BPATHO-MOCTYNAaTENbHOro TUMna AOSKHbI MCMONb30-
BaTbCs ABa OMOPHbIX KOMbLiA.

10.3 Bbixoa N3 cTposi U3-3a OCTaTOYHOM
pAecopmaumm npu cxaTum

OcrTatoyHast fpechopmaums Npy CXXaTuy, YacTuyHas Uau nosHas no-
Teps ynpyroii NamsTy anactomepa, ABASETCS ApyruM o6LLyM Hepo-
cTaTkoM. Korga ynnoTHUTeNbHOe KombLo Gonee He MOXET Yrnpyro
KOHTaKTUPOBaTb C 30HOM YNNOTHEHWS], €0 YNNOTHUTENBHOE AENCT-
BUWE 1CYe3aeT.

MmaBHas npuynHa 3aToro MOXeT 6bITb CBsi3aHa C KoMnayHAoM ”
ycnosusaMn aKkcnnyatauun.

YnpyrocTb MaTtepuana 3aBuCUT OT COCTaBa Kay4yka 1 paboyein Tem-
neparypbl, a TakKxXe OT Tvna 1 AnUTenbHOCTN gedopMaumm, CBOWCTB
CcTapeHusi KoMnayHaa u XMMUYECKOWN CTOMKOCTUW. YMNOTHUTENbHOE
OeNcTBMe YNNOTHUTENBbHOrO KOJbLia HECOMHEHHO 3aBUCUT OT HU3-
KOl ocTaToyHol gedopmaumm npu cxatun. OctatoyHas gedopma-
Lusi ONMCbIBAET YNpyroe noBefeHne B YCNOBUSX 3KCMyaTauum n B
TeYyeHue cpoka cny>x6bl ynnoTHeHus (pasgen 8.6).

YxypLueHve ynpyrnx CBOMCTB B OOLLEM CllyHae MOXXET OObACHATLCS
noTepeli y3noB NnonepeyHbIX CBA3EN MeXAyY LensMyu MONeKynbl Unv
06pa30BaHEM HOBbIX Y3/10B (CO34aBaeMblX MOCTYMIEHWEM SHepP-
rmm — 3arteeppeBaHmem). OctaToyHas gedopmauust npu cxatum
06bI4HO obpaTtuma. [pu 6onee BbICOKMX TemnepaTypax yrnpyrocTb
BO3BpALLAETCA M YNNOTHAOLWAs cuna AeicTBYeT cHoBa. OTO AaeT
TOYKY OTCHETa AJ19 HU3KOTEMMNepaTypHo rmMbKOCTY anactomepa.

Bbicokaa octaToyHas aecopmauunst Npu cxatum 1 nocnegyroas
noTepst ynnoTHUTENBHOTO AECTBUA MOTYT 6bIThb BbI3BaHbI Cnepyto-
LMK NPUHUHAMN:

® HU3KOE Ka4yecTBO KOMMayHAa;

® HemnpaBwbHas KOHCTPYKLMS NOcafoYHOl KaHaBKK (HepocTa-
ToYHas UK U3GbIToYHas fedopmMauys yBenmunBaeT NpoLeHT-
HOE COOTHOLLEHWE OCTaTo4HON AethopMaLn NpK CxXaTuu, CM.

PyKoBOACTBO MO KOMbLiaM KPYrnoro ceveHus
Parker Hannifin
Prédifa Technology Division



paspen 8.6);

® npeBblLeHre paboyeli TeEMNepaTypoin OXXMAAEMOrO 3HAYEHUS
(kayyyk 3aTBEppeBaeT);

® KOHTaKT C HECOBMECTUMOW CPeon.

MosiBNeHNs HeMcNpaBHOCTEl [AaHHOMO TUMa MOXXHO U36exXaTb BHe-

CeHVEM CnefyoLmMX N3MEHEHVIA:

BbIGOP a1acTomepa, NoaxoasLLEero oNis YCNoBuiA aKcnyaTauum;

® 1ICMONb30BaHNE CMECK KOMMayHa BbICOKOMO Ka4ecTsa C HU3KOM
OCTaTO4HON Aedhopmaumen Npu cxaTuy;

® yMeHbLUEHWE BO3LENCTBUSI TEMMNEPATYPbl CUCTEMbI Ha YMIOTHEHNE;

® yMeHbLLEHVE HarpeBa OT TPEHUs;

* MpoBepka MaTepuana yniaoTHUTENbHOIo KonbLa;

® 1ICMonb30BaHNe NOCafO4YHON KaHaBKM NPaBuibHON KOHCTPYKLIM
rnocago4HoN KaHaBKW.

Puc. 10.8 lNpumep noBpexxpeHs, BbI3BaHHOIO BbICOKOM OCTaTO4YHOM fegop-
mauymest npu cxkatmm

10.4 Nepekpy4eHHble YNIOTHUTESIbHbIE
KOJsnbLa, cnupasnbHble AedeKTbl

BT NOBPEXAEHNS SBNSIOTCS TUMUYHLIMUW. BHeLLHe OHW XxapakTepu-
3Yyl0TCSl OTMETKaMn CnpanbHON hopMbl UM Nope3amMu Ha NoBEpPX-
HOCTM YMNJIOTHUTENBHOMO KOJbLia, KOTopble 06bIMHO BEAyT K paspy-
weHuto (puc. 10.9 n 10.10).

MoBpexxaeHne 06bl4HO BO3HNKAET CeayoLwmmM o6pasom:
B puHammnyecknx ynnoTHeHWsIX 3TOT AedeKT MOXET BO3HUKHYTb
13-3a N3MEHEHNS CXKaTusi NMornepeyHoro CeYeHns ynaoTHUTENbHO-
ro KonbLa BCNeACTBNE NOTEPU KPYIMOCTA UM HECOOCHOCTM YNJIoT-
HSeMbIX KOMMOHeHTOB. CnepgoBaTenbHO, 4acTu YrIOTHUTENIbHOro
KonbLua 6ygyT CKONb3nTb, B TO BPEMS Kak Apyrue 6yayT BpawaTbCs.
OT0 BefeT K 06pa3oBaHuNio CnMpasbHbIX OTMETOK UM Nope3aM 13-
3a NepeKpy4nBaHUS ynnoTHUTENLHOMO Konbla. O6bIMHO OHY UMEIOT
yron meHbLue 45°.
® B cTatnyeckunx ynnoTHEHUsIX YMIOTHATENbHOE KOMbLIO 06bI4HO
3aKpy4nBaEeTCsl BO BPEMS ero yCTaHOBKU B KaHaBky. V13-3a
He6naronpUATHOrO OTHOLLUEHNS MeXAY MOonepeYHbIM CeHEHNEM U
BHYTPEHHUM AnaMeTpoM (60MbLLON AnaMeTp 1 Manoe nornepey-
HO€e CeYeHMe) YyNIOTHUTENbHOE KOMbLO BpallaeTcsi B o6nacTtu
CcHOpPKN BHYTPU KaHaBKU.

Puc. 10.9 lNepekpyyeHHOe yrnaoTHUTENbHOE KOJbLO CO CrvpasbHbIM/ OTMETKaMu

m Pratlifa 123
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Puc. 10.10 Nepekpy4eHHOe yrnnoTHUTEIbHOE KOJIbLO C ope3amu Ha MoBEPXHOCTN

I'Iospem,u,eHme MOXET ObITb BbI3BAHO cnegyrownMmm npnvynHamn:

® HEKpYrJible KOMMNOHEHTbI COOPKU;

HECOOCHbIE KOMMOHEHTLI COOPKM; O4eHb rpyoble MOBEPXHOCTH;

® OTCYTCTBME CMa3Ky UK nyoxasi CMa3ka;

® CIIMLLKOM MSIFKVIA MaTepuan yrnioTHUTENBbHOMO KosbLa (0TCyTCT-
BUE Pa3MepPHO CTabUIIbHOCTW);

® He[oCTaTO4Hasi CKOPOCTb XOAa MOPLLHS (CMa3oyHasi mneHka

MOXET ObITb BblAABNEHA);

olwmbkKa npu cb6opke (YnnoTHUTENbHOE KOJbLO YCTaHOBMNEHO B

nepeBepHYTOM COCTOSIHIN);

He6NaronpUsTHOE COOTHOLLEHVE NMOMEPEYHOIO CEYEHUST K BHY-

TPEHHeEMY AnameTpy.

MosiBNeHNa HencnpaBHOCTEW AHHOMO TUMa MOXHO U36eXaTb BHe-
CeHVeM cnepyoLmX U3MEHEHNIA:

® yMEHbLUEHNE OTKIIOHEHNS OT KPYrIOCTU W HECOOCHOCTY fieTa-
nen MalluHbI;

® yMeHbLUeHNe gedopmMaummn guamMeTpa nornepeyHoro ceveHnst

YMNOTHUTENBHOIO KOMbLa;

obecneyeHre HaIMYNS CMaskuy;

® ynyyueHne o6paboTKn NOBEPXHOCTY;

ncnonb3oBaHne 6onee TBEPAOro YMNOTHUTENBHOMO KOMbLA;

Bbl6Op 60/bLLEr0 COOTHOLLEHNS MONEPEYHOro CEeYEHNs K BHY-

TPEHHEMY OnameTpy;

® aKKypaTtHas c6opka C 1CMOob30BaHMEM CMa304yHOro Matepuana
(Hanpumep, Parker O-Lube nnu Super-O-Lube).

10.5 B3pbiBHasa gekomMmnpeccus

Tak kak BCe anacToMepbl MPOHULAEMbI, ra3dbl NoA AasrieHnem 6y-
QYT NPOHMKATb B YMIOTHUTENBHBIV MaTepuan. Yem Bbille faBneHve,
Tem 6onblLUe rasa 3anpeccoBblBaeTcs B yrnnoTHeHne. Ecnu gaene-
HMEe OKpY>KaloLLero NpoCTpaHCTBa BOKPYr YNIOTHEHNS 6bICTPO na-
OaeT, ra3 BHYTPY YMIOTHEHNS PacLUMPUTCS W BbIMAET HAPYXy Wn
nponsongeTr opmMupoBaHue B3QyTUA HA MOBEPXHOCTU YMIOTHE-
HMs. HekoTopble 13 3T1X B3QyTWIA MOTYT pa3opBaTbCs Y NOBPEANTb
NMOBEPXHOCTb. ITOT MPOLIECC Ha3blBAETCS B3PbIBHOW OEKOMMPEC-
cuein. NogBep>XXeHHOCTb YNIOTHEHWS MOBPEXAEHUIO 3aBUCKUT, Ha-
npuymMep, OT OaBneHUsi, BDEMEHN AeKoMMpeccun, Tuna rasa, Tuna
KOMMayHaa 1 NonepeyHoro ce4eHus yraoTHUTENbLHOro KonbLa. Mo-
BpeXAeHNe penKo BO3HNKAET npun gasneHnn Hmke 30 6ap. O6bi4HO
Hanuyne rasa CO, 6oree BEPOSTHO MPUBOAMUT K B3AyTUIO 1 pas-
PYLLEHWIO MOBEPXHOCTM, YEM B Clly4ae C a30TOM; BNpoYeM, nobom
CXKaTblil ra3 MOXKET BbI3BaTb AAHHbIN TUM Pa3pyLUEHUS NMOBEPXHO-
CTV nocne BHe3anHom gekomnpeccun (puc. 10.11).

PyKoBOACTBO NO KOMbLiaM KPYrnoro cevyeHus
Parker Hannifin
Prédifa Technology Division
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10 AHanu3s noBpeXxaeHumn

Puc. 10.11 YnnoTHuTensHoe KosbLO, MOBPEX[eHHOe B3PbIBHON JeKOMpeccuei

Mpy BO3HUKHOBEHWN NOGLIX MPU3HAKOB TaKUX MOBPEXLEHWA pe-
LUEHNEM MOXET MOCNY)XUTb UCMOSIb30BaHNE YMNIOTHUTENBHBIX KO-
Jlel, C MeHblUMM MOoMNepeyHbIM CEeYEHWEM, KOTOpOEe MPUBERET K
YMeHbLUEeHUIO CBOGOAHON MNoBEepXHOCTU. OObIMHO TEHOEHUMS K
B3OYTUIO YMEHbLUAETCA NP YBEIMYEHUN TBEPAOCTU.

KomnayHbl C 04eHb BbICOKOI CTEMEHbIO NMPOHMLIAEMOCTH, Hanpu-
Mep CWUMKOHOBbIE KOMMayHAbl, B Cly4Yae CTPEMUTENbHON LEKOM-
NPeccuu BbINyCTAT ra3 U3HYTPU GbiCTpee, 4eM KOMMayHAbl C O4YeHb
HW3KOI CTENEHbIO ra3oBOI MPOHULLAEMOCTU, Takne Kak 6yTUNoBble
KoMnayHgpbl.

CnepytoLve KoMnayHAbl MPOSIBASIFOT XOPOLLYH CTOMKOCTb K B3pPbIB-
Hol pekomnpeccun: N0552-90 (NBR), KB163-90 (HNBR), V1238-95
(FKM) ¢ NORSOK M-710 n cooTBeTCTBYtOLLEN cepTudmkaumen no
ctaHgapTy ISO 23936-2.

Mepbl No NpenoTBPaLLEHNIO Pa3PYLLEHUS YNIOTHUTENLHOMO KonbLa
B3PbIBHOW AEKOMMpPEcCueii:

* yBenM4eHne BPeMeH AeKOMMNpeccum anist 6onee MegSIEHHOro
BbIXO[A rasa, NPOHVKLLErO B YMNIOTHEHNE;

® yMeHbLLUEHWE MOonepe"Horo CeveHuns;

¢ BbIGOP KOMMNayHAa YNNOTHATENBHOMO KOJfbLA C XOPOLLUEeR CTOM-
KOCTbIO K B3PbIBHOIN AEKOMMNPECcUm.

10.6 UcTnpaHue

YnnoTHUTeNbHbIE KONbLA, ncnonb3dyemMble B gUHAMUYECKUX YNnoT-
HEeHNAX, noaBep>XeHbl TPeHUo W1, cnepoBaTesibHO, UCTUPAaHUIO. B
KOHTEKCTe 3TOro AosmkHa 6biTb NpuHATa BO BHMMaHue cnenyroLlas
B3anMOCBA3b:

® TpeHuWe NPOMOPLMOHABHO CXXaTWIO NMOBEPXHOCTY;
® YCTMpPaHMe NPONOPLMOHATBHO TPEHUIO;
® pPOCT TeMnepaTypbl YMAOTHEHUS MPONOPLVOHANEH TPEHWIO.

BmecTe co cpepoil OOMKHbI paccMaTpuBaTbCs MHAVBUAYaNbHbIE
napameTpbl Ans AOCTUKEHNS ONTUMalIbHOro KOMMpoMumcca.

B cTatmyecknx ynnoTHEHUsX MOBPEXAEHNE OT NCTUPAHUS MOXET
BO3HUKHYTb B COYETaHNM C OYeHb GONbLUMM MyNbCUPYIOLIMM AaB-
neHviem. [llynbcupyiollee gaeneHve 3acTaBnsieT YNIOTHUTENbHOe
KONbLIO MepemMeLLaTbCcs BHYTPU KaHaBKW, YTO, B CIy4ae nioxoro Ka-
YecTBa MOBEPXHOCTW, BeOEeT K 6onbluemMy mnctupanuo. Npobnema
MOXET ObITb PeLLeHa YMEHbLLEHNEM LLEPOXOBATOCTN MOBEPXHOCTU.
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Puc. 10.12 U3HOC nposiBnSeTcs Kak pacriolymBaHne yrnaoTHUTEIbHOMO KOJb-
La ¢ O[HOV CTOPOHbI

10.7 OWwmn6KM Npu yCTaHOBKE

[na o6ecneveHns NpaBunbHOMO (MYHKUNOHNPOBAHNS YMNOTHATENb-
HbIX KOJieL, B TeYEHNe JONroro BpeMeHn Bo BpeMsi COOpPKM cnepy-
eT cobnogatb cnegyoLme NHCTPYKUMK C LeNbio NpefoTBpaLleHunst
NoBPEeXAeHUS YyNIOTHEHWA. OWNOKN Npy yCTAaHOBKE MOTYT BO3HUK-
HYTb B CNEQYIOLLMX CUTYaLUSIX:

® MpOTArMBaHUe YNIOTHUTENbHbIX KOMEL, Haf OCTPbIMU Kpasimn 1
pesbbamu;

® MpoknagblBaHve Kamep 1 OTBEPCTUI Yepes KianaHHble 6510Ku;

® 1CMONb30BaHNe yNioTHUTENbHbIX KOMeL, C 3aBbILUEHHbIMY pas-
Mepamu B MOPLUHAX/LMIMHAPaX;

® 1CMONb30BaHNe YNioTHUTENbHbIX KOMeL, C YMEeHbLUEHHbIMU Pas-
Mepamu B YNNOTHEHUSIX LUTOKA (YCTaHOBKA PacTsAHYTbIX YrJoT-
HUTENbHbIX Konew, «dddekT [xkoyns»);

® repekpy4mBaHve, cpesaHve unm obpeska ynnoTHUTENLHOro
KonbLa BO BpeMsi COOPKU;

e cHopkM 6e3 CMasKu;

® 3arpsA3HEeHus.

CnegytoLyie Mepbl MOMOTYT 136eXaTb OLUMGOK NP YyCTaHOBKE:

® CcTayvBaHue BCEX OCTPbIX YITOB, UCTMONb30BaHNE YCTaHOBOYHbIX
MyT Unn 3aknensBaHne NeHTol pe3bobl;

® BbINOSIHEHNEM BXOAHOM hacku ¢ yrnom ot 15° no 20°%;

® nogpep kaHve YACTOTbl BO Bpemsi COOPKY;

® 1CMNONb30BaHNe C60POYHON CMa3Ku;

® MpoBepKa pa3mepa YrnioTHUTENBHOrO Korbla nepen c6opKoum;

® aKkypartHasi coopka.

CnepyiTe Takxxe ykasaHusim no cbopke B paspene 2.

PyKoBOACTBO MO KOMbLiaM KPYrnoro ceveHus
Parker Hannifin
Prédifa Technology Division



11.1 Ctanpaptbl

11.1.1 CtaHgapTbl YNJIOTHUTENbHbIX KOJIEL, KPYriioro
ceyeHus

MpowmbiwneHHble cTaHgapTbl lepmanun

DIN ISO 3601-1: luppaBnuyeckne cCUCTEMbl. YNNOTHUTENbHbIE
KofibLia Kpyrioro ceveHns. HYactob 1. BHyTpeHHWe gnameTpel, none-
pPeYHble CeYeHus], JOonycKn U Koabl 0603HadveHnn (ISO 3601-1:2012
+ Kopp. 1:2012).

DIN 3771-1: TugpaBnuyeckune cuctembl. YNIOTHUTENbHbIE KOMbLa
KPYr/1I0ro ceyeHmst.

[aHHbIN cTaHOapT COQEPXXUT pasMepbl 1 AOMYCTUMbIE OTKJIOHEHNS
YANOTHUTENBHBLIX KOMEL, KPYrNoro CeYeHUsi ¢ 0COBO0N TOYHOCTLIO
ONst 06LLMX YCOBUIA NPUMEHEHNS B TMOPaBANYECKNX cucTemax (3a-
MeHeHo ctaHgapTom DIN ISO 3601-1).

DIN ISO 3601-2: [uppaBnuyeckne cCUCTEMbl. YMNOTHUTENbHbIE
KofibLia Kpyrnoro ceyeHns. Yactb 2. Pa3amepbl nocafgoyHbiX MecT
nop ynnoTHeHus ans obwmx npumeHeHunin (1ISO 3601-2:2008).

DIN 3771-2: TngpaBnnyeckune cuctembl. YNIOTHUTENbHbIE KOnbLa
KPYITOro ceyeHust.

McnbiTaHne, MapKnpoBka.

OTOT CTaHO4apT NPUMEHSETCH K YNIOTHUTENbHbIM KOMbLAM KPYriio-
ro ceyeHus cornacHo DIN 3771, yacte 1 «McnbiTaHne n MmapKknpos-
Ka» (3ameHeHo ctaHgapTom DIN ISO 3601-2)

DIN ISO 3601-3: [iugpaBnnM4eckue cCUCTEMbl. YMNOTHUTENbHbIE
KofibLia Kpyrnoro ceyeHns. Yactb 3. Kputepun kadectsa npuv npu-
emke (ISO 3601-3:2005).

DIN 3771-3: [ugpaBnnyeckune cuctembl. YNnOTHUTENbHbIE KOnbLa
KPYITOro ceyeHust.

O6nacTb NpuUMeHeHusi, Matepuanbl. [JaHHbIi CTaHOapT OXBaTbiBa-
eT mMarepvanbl, UX AuanasoH TBepOOCTW U 06nacTu NpUMEHEHUS
YNAOTHUTESBbHBIX Kosel Kpyrnoro cedeHus cornacHo DIN 3771 -1
(3ameHeHo ctaHgaptom DIN ISO 3601-3)

DIN ISO 3601-4: [uppaBnuyeckne CUCTEMbl. YNNOTHUTENbHbIE
KofibLia Kpyrnoro ceveHus. Yactb 4. Konbua ans 3awmTbl ynaoT-
HUTENBbHOMO 3NEMeHTa OT BblAaBnMBaHus (onopHble konbua) (ISO
3601-4:2008).

DIN 3771-4: [ngpaBnnyeckune cuctembl. YNIOTHUTENbHbIE KOnbLa
Kpyrnoro ceyeHus. Kputepumn kadectsa npu npuemke. O6paboTka
n chopma nosepxHocTe. [JaHHbIi CTaHOapT OXBaTbIBAET NPUEMOY-
Hble KpuTepun oist popmMbl 1 06paboTKN NMOBEPXHOCTN (3aMEHEHO
ctaHgaptoMm DIN ISO 3601-4)
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CtaHpapTbl aBUALMOHHON NpoMbIWAeHHoCcTU NepmaHum

DIN 65202: Vzgenns ons asapokOCMUYECKOR oTpacnu. dnactomep-
Hble YMNOTHUTENbHbIE KOMbLiA KPYrNoro ceveHus. Pasmepsbl. B paH-
HOM cTaHAapTe yKasdaHbl pa3Mepbl U NpefenbHble OTKIOHEHNS Anst
YMNOTHUTENBHBIX KOJEeL, KPYroro ceyeHust (TtoponpanbHbiX YnnoT-
HUTESNbHBIX KOMeL) cneumanbHOM pa3mMepHO TOYHOCTU, NPenMyLLE-
CTBEHHO [ANsi UCMOSIb30BaHUsi B @3POKOCMUYECKOI OTPaCHN.

DIN 65203: Vizgenns ons asapokOCMUYECKO oTpacnu. dnactomep-
Hble YNNOTHUTESNbHbIE KOMbLA KPYINoro ceyveHunsl. TexHu4eckme xa-
paKTEPUCTNKU.

MeXxayHapogHble cTaHaapTbl

ISO 3601-1: MMpopaBnuyeckne cuctembl. YNnoOTHUTENbHbIE KOSbLa
Kpyrnoro ceveHunsa. Yactb 1. BHyTpeHHVE guameTpsbl, nonepeyHbie
CeYeHusl, JoMYCKN U Koabl 0603Ha4YEHNIA.

ISO 3601-3: lpopaBnuyeckne cuctembl. YNnoTHUTENbHbIE KOSbLa
Kpyrnoro ceveHus. Yactb 3. Kputepun KavecTsa npu npuemMke.

ISO 3601-5: MpopaBnuyeckne cuctembl. YNnoTHUTENbHbIE KOSbLa
Kpyrnoro ceveHusi. HacTtb 5. [purogHoCTb anacToMepHbIX MaTepu-
anoB NS MPOMbILLNEHHbIX MPUMEHEHNIA.

CoepuHeHHoe KoponeBcTBO

BS 1806: Yka3sbiBaeT pa3mepsbl (B AroiMax) Anst BHyTPEHHUX guame-
TPOB 1 NOMNEPEYHbIX CEYEHNI, [OMYCTMbIE OTKITOHEHNS U 3a30pbl.
Pa3mepb! ynnoTHUTENBHOMO KOMbla KPYroro Ce4eHUst NAEeHTUYHbI
cepumn Parker 2-xxx. B Tabnuue 11.1 npuBegeHbl nepekpecTHble
CCbINKN MEXAY PasnnyHbIMMN TEXHUHECKUMIN XapaKTEPUCTUKAMM E€B-
PONeNCcKNX CTaHAAPTOB YNIOTHUTENbHBIX KOMEL, KPYrIoro Ce4eHusI.

BS 4518: YkasbiBaeT pa3mepbl, OTKIIOHEHWUSI U 3a30pbl, AN KOTO-
pbIX ANAMETPbI NMOMEPEYHOro CEYEHUSI NMEIOT CeQYHOLLYIO COPTU-
poBky: 1,6, 2,4, 3,0, 5,7 n 8,4 mm.

®dpaHuusa

dpaHLy3CcKue CTaHgapTbl OCHOBLIBAOTCA Ha MPEQJIOKEHUSX Ans
ISO 3601, yactn 1-3.

NF-T-47-501 aBnsetcs aHanorom ISO 3601, 4yacTb 1.
NF-T-47-502 saBnsetcs aHanorom ISO 3601, 4yacTb 2.
NF-T-47-503 sBnsetcs aHanorom ISO 3601, 4yacTb 3.

®dpaHuy3ckue kogbl ons 3akasa R1-R27 ngeHTnyHbl pa3mepam Parker
oT 5-578 po 5-606. Kogbl ot R 28 Bnnotb o R 88 ngeHTnyHbI pasme-
pam Parker ot 2-325 po 2-349 n o1 2-425 no 2-460. bonee nogpo6bHas
UHOPMAaLINS COQEPXKMTCA B MEPEKPECTHBIX CCbINIKax eBPOMencKmx
KOL0B YNNOTHUTENBHbIX KOMeL, KpYrnoro ceveHuns, tabnuua 11.1.

PyKoBOACTBO NO KOMbLiaM KPYrnoro cevyeHus
Parker Hannifin
Prédifa Technology Division
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Utannsa

B UNI cywectByeT KOMUTET YyNAOTHEHUI 1 CTaHOAPTU3aLMUN LUNaH-
roB, KOTOPbIA 3aHMMAETCS UTANbSHCKOW CTaHgapTu3auuenn ynnot-
HUTENbHbIX Konew, Kpyrnoro ceyveHusi. [MpoMbILneHHOCTbL NpoJon-
>KaeT MCMob30BaTb aMEePNKaHCKY CTaHOapTHYLO cneuudukaumo
AS 568 B. B HekoTopbix 0651acTsax MCNONb3ytoTcsa (paHLy3cKue
kogp!l oT R1 go R88.

LLBeuunsa

YNnoTHUTENbHbIE KOJblia KPYINOro CeYeHusi cTaHOapTUsMpyoTcst
HopMmamun SMS 1586, BoeHHbIMK cTaHpapTamn LLiseuyn. PekomeH-
LYEeTCs1 UCMOJIb30BaTb NMoMnepeyHble ceveHnst pasmepom 1,6 / 2,4 /
3,0/5,7n 8,4 mm.

CLUA

AS 568 B: AspokocMmu4eckuii ctaHgapT, onybnmkoBaHHbIi SAE (Ac-
coumaums NHXeHepOoB aBTOMOBUNIECTPOEHNS), B KOTOPOM yKa3sblBa-
l0TCSi pa3Mepbl U JOMYCKMU.

LOunameTpbl nonepeyvHoro ceveHns cootBeTcTBytoT ISO 3601-1 1
DIN 3771, yactb 1 (B npefnenax HECKONIbKUX COTbIX MUNMETPA).
CraHpapT AS 568 B cBsizaH ¢ KOgoOM pasmepa, KOTopblli COOTBET-
CTBYET CTaHOapTHbIM pa3mMepam YMNOTHUTENbHbIX KOnew, Kpyrio-
ro ceyeHus Parker cepun 2-xxx n 3-xxx. B Tabnuue 11.1 npusege-
Hbl NMEPEKPECTHbIE CCbINKN MeXAy O603HaYeHNsMN 1 pasMepamMm
YMNOTHUTENBHbIX KOJew, ncnonb3yeMbiMu B EBpone.

11.1.2 [ipyrve ctanpgapThbl

DIN 7716: N3penua na Kaydyka un pe3uHbl. TpeboBaHus K XpaHe-
HUIO, OYUCTKE 1 yxogdy.

DIN 9088: Vzpenns gnsa aspokocmMu4eckoin otpacnm. Cpok xpaHe-
HUS1 Kay4yKOBOW NPOLYKLMN.

DIN 24320: )XngkocTtu TpyaHosocnnameHsiemble. Ipynnel HFAE n
HFAS pns rugpaenu4ecknx yctaHoBok. CBOMCTBA N TEXHUYECKNE
TpeboBaHus.

DIN 51524-1: Pa6ouue xugkoctn. Macna rugpasnuyeckme. Hactb
1. lmgpasnuyeckne macna Tuna HL. MuHumansHble TpeboBaHus.

DIN 51524-2: Pa6ouue >xugkoctn. Macna rugpasnuyeckme. Hactb
2. npgpasnnyeckne macna tuna HLP. MnHumaneHble TpeboBaHus.

DIN 51525: lngpaBsnudeckne xngkoctu. [mapasnuyeckne macna
Tna HLP. MuHumaneHble TpeboBaHus (3ameHeHo cTaHpgapTom DIN
51524-2).

DIN EN 590: AstomMoObunbHoe TOMMMBO. [uM3enbHoe TOMIu-
Bo. TpeboBaHus n meTomdbl ucnbiTaHuin. Bepcusi Fepmanum EN
590:2009+A1:2010.

—Parker [T
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DIN 51601: >XKugkoe Tonnueo. [usensHoe Tonnmeo. MuHumMmanbHbie
TpeboBaHus (3ameHeHo cTtaHgapTom DIN EN 590).

DIN 51603-1: >Kugkoe Tonnmnso. Tono4Hbln MagdyT. HacTb 1. Tonoy-
HbIn MadyT Tuna EL. TexHn4yeckune xapakTepucTuku.

DIN 51603-3: >Kugkoe Tonnmso. Tono4Hbln MagdyT. HacTb 3. Tonoy-
HbIA Ma3yT Tuna S. MHUManbHble TPeboBaHUS.

DIN 51603-4: >Kugkoe Tonnmnso. Tono4Hbln MagdyT. HacTb 4. Tonoy-
HbIn MasyT Tnna R. MnHMMarnbHble TpeboBaHus.

DIN 53603-5: >Kugkoe Tonnmnso. Tono4Hbln MagdyT. HacTb 5. Tonoy-
HbIn MasyT Trna SA. MuHManbHble TpeboBaHus.

DIN 53504: VicnbiTaHus kayvyka. MeTogbl onpeneneHnst CTOMKocTr
npy PacTs>KeHUN Ha paspbiB, CTOMKOCTU MPU PACTSXKEHNUN Ha TEKY-
4YeCTb, YOJIMHEHNS NPY PaspbiBe Y 3HAYEHWI HANPSHKEHUST B UCTIbI-
TaHUSAX PACTSXKEHWS.

DIN 53512: /cnbiTaHusa kayyyka. MeTtogpl onpeaeneHns ynpyrocTtu
npwn oTcKoke (MasTHWK LLlo6a).

DIN ISO 4649: Kay4yyk BynKaHM3MPOBaHHbIA UM TepMonnacTuy-
Hbln. OnpegeneHne CTOMKOCTU K UCTUPaHWIO MNPy NMOMOLLM BpaLla-
toLlerocs umnuHgpuyeckoro 6apabaHa (ISO 4649:2010).

DIN 53516: /cnbiTaHne kay4ykoB u anactomepoB. OnpepeneHue
CTOMKOCTW K UCTMpPaHuto (3ameHeHo ctaHgapTom DIN ISO 4649).

DIN ISO 132: Kay4yk BYNKaHU3MPOBaHHbIA U TEPMOMIACTUYHbIN.
Onpepenexne rmbkoro pacTpecknsaHns 1 pocTa TpewmH (de-Mat-
Tina) (ISO 132:2005).

DIN 53522: /IcnbiTaHne Kay4ykoB 1 anactoMmepos. [pogomkuTenb-
HOEe MCMbITaHNe Ha NPOAOAbHbIN N3rnd (3ameHeHo ctaHgapTom DIN
ISO 132).

DIN ISO 13226: Kayuyk. OtanoHHble anactomepbl (SRE) ans on-
peneneHnst BINSHUS XXMAKOCTEN Ha BYNKAHN30BaHHbIN Kay4dyk (ISO
13226:2005).

DIN 53538: VicnbiTaHne anactomepa. STaloHHbIE 3M1aCTOMEPbI. Xa-
PaKTepUCTNKNA BO3AENCTBUS MPOQYKTOB U3 MUHEpanbHOro macna
Ha BYNIKaHV3aToOpPbl HUTPWIBHOMO Kay4yka (3aMeHeHO CTaHZapToM
DIN ISO 13226).

DIN 53545: OnpepeneHne HM3KOTEMMNEPATYPHOrO NOBEAEHNS ana-
cTOoMepOB. MNpUHLMMBI 1 METOAbI NCMbITAHWUIA.

DIN ISO 34-1: Kay4yk BYNKaHW3MPOBaHHbIA UK TepMonnacTuy-
Hbln. OnpepeneHne CTOMKOCTU K m3Hocy. Yactb 1. HappesaH-
Hble, YINIOBbIE U CepnoBuaHble UcnbiTaTteNbHble 06pasubl (ISO 34-
1:2004). Nonpaeka B ctangapt DIN ISO 34-1:2004-07.

DIN ISO 48: Kay4dyk BYNKaHU3NPOBaHHbIA MM TEPMOMNIACTUYHbIN.
Onpepenexve TBepgoctn (tBepgoctb oT 10 IRHD go 100 IRHD)
(ISO 48:2007).

PyKoBOACTBO MO KOMbLiaM KPYrnoro ceveHus
Parker Hannifin
Prédifa Technology Division
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DIN ISO 815-1: Kayuyk BynkaHuaupoBaHHbii unn Tepmornactnd-  11.2 I'IeperecTHble CCbUIKM And pa3mMeposB
HbIh. OnpegeneHne octatoyHol gedopmMauun npu coxatmm. YacTtb

N Ne Parker  MIL-P-5516, B.S. Ne kKopa Ne koga
1. Temnepatypa OKpy>KatoLleii cpefpbl 1 BbICOKME Temneparypsbl Knacc B 1806 Benuko6- ®paHummn
(ISO 815-1:2008). puTaHun
DIN ISO 815-2: Kayuyk BynkaHu3MpOBaHHbIA U1 TepMOnacTny- Ne Ne
HbIh. OnpegeneHne octatoyHol gedopmMauun npu coxatmm. YacTtb 2-004 - -004 - -
2. Huskve Temnepatypsl (ISO 815-2:2008). 2.005 - -005 - -
2-006 ANG6227B-1 -006 R. 101 AN-1
DIN EN 10204: /3genvsa metannnyeckme. Tunbl akToB NPUEMOYHO-
ro KoHTpons. Bepcust lfepmanum EN 10204:2004. 2-007 AN6227B-2 -007 R.102 AN-2
2-008 ANB6227B-3 -008 R. 103 AN-3
DIN ISO 1183-2: Nnactmaccohl. MeToabl onpefeneHnst NIoTHOCTU 2-009 AN6227B-4 -009 R. 104 AN-4
HernopucTbIX nnactmacc. Yactb 2. Cnocob rpagneHTHON KOIOHKN  2_010 ANB227B-5 -010 R. 105 AN-5
;{'lzoggjcm (ISO 1183-2:2004). Bepcusi lepmanmm EN ISO 1183- 5 544 ANG227B-6 011 R. 107 AN-6
| ' 2-012 ANB227B-7 -012 R. 110 AN-7
DIN ISO 1629: Kayuyku 1 natexcbl. Homenknatypa (ISO 1629:1995). 27013 - -013 - -
2-014 - -014 - -
DIN ISO 1817: Kay4yyk BynkaHu3upoBaHHbIn. OnpepeneHne cTon- 2.015 - -015 - _
KOCTU K Bo3aencTeuto xugkocten (ISO 1817:2005). 2.016 _ -016 _ _
. 2-017 - -017 - -
DIN ISO 2285: Kayuyk ByfKaHWM3UPOBaHHbIN UK TepMOMniacTny-
HbI. OnpeaeneHne 0CTaTOMHOro YASIMHEHS MPY MOCTOSHHOM Y- 2-018 ) -018 ) B
HEHUU, a TaK)Xe OCTATOUHOTO YANMNHEHUS!, YAMHeHNs 1 nonsydectn  2-019 - -019 - -
npu NOCTOsiIHHOM pacTtarmsatoLeln Harpyske (ISO/DIS 2285:2012). 2-020 - -020 - -
2-021 - -021 - -
DIN ISO 2859-1: Mpoueaypbl BLIGOPOYHOrO KOHTPONS MO Ka4ecT- 5 goo ) 022 ) _
BEHHbIM NpusHakam. YacTtb 1. Cxembl BbIBOPOYHOrO KOHTPOMS Mo
2-023 - -023 - -
npvemnemomy npegeny kadectsa (AQL) ana nocneposaTenibHOro
KoHTponsa naptun (ISO 2859-1:1999, BkNOYas TEXHUYECKOE UC- 2-024 - -024 B -
npasnexHve 1:2001). Monpaska k ctaHgapTy DIN ISO 2859-1:2004-  2-025 = -025 = =
01. 2-026 - -026 - -
2-027 - -027 - -
DIN ISO 3302-1: Kayuyk. [Jonycku Ha usgenus. Yactb 1. Paamep- 2028 ) 028 ) )
Hble gonycku (ISO 3302-1:1996).
2-110 ANB6227B-8 -110 R. 111 AN-8
VDMA 24317: luppasnuyeckie cuctemsl. OrHectoiikue rugpasnu-  2-111 AN6227B-9  -111 R. 113 AN-9
YecKune Xngroctn. MMHuManbHble TeEXHUYeckne TpeboBaHus. 2-112 AN6227B-10 -112 R. 116 AN-10
2-113 AN6227B-11 -113 R. 118 4N-11
LN 9214: /3penvsa ans aspokocMmnyeckor otpacnu. ToponaanbHble 2114 AN6227B-12  -114 R. 120 AN-12
YNIOTHUTENBHbIE KOJbLa ANst HENasiHHbIX TPYOHbIX (PUTUHIOB C Co-
2-115 ANG6227B-13  -115 R. 122 AN-13
e[VHUTENbHBIMY MydTamu, 6e3 pasBanbLOBKN.
2-116 AN6227B-14  -116 R. 124 AN-14
ASTM D 395: CTaHaapTHble METOAbI UCTIbITaHNI CBONCTB Kaydyyka. — 2-117 - -117 R. 127 -
OcTtaTouHas fecopmauus npy cxaTum. 2-118 = -118 R. 130" =
2-119 - -119 R. 132 -
ASTM D 412a: CtaHpgapTHble MeTOAbl UCMbITAHUA BYNKaHW3UPO- 2120 ) 120 ) :
BaHHOIO Kay4yka 1 TepMOMnacTU4HbIX 3nacToMepoB. HaTskeHve. 5191 191
ASTM D 471a: CraHgapTHble METOfb! UCTIbITAHUIA CBONMCTB Kaydy- 27122 - -122 - -
Ka. BoagencTeume XugKkocTeil. 2-123 - -123 - -
2-124 - -124 - -
ASTM D 1329: CtaHpapTHbIN METOA UCTIbITAHNSA ANS OLLEHKN CBOM- 2.195 _ 195 _ _
CTBa Ka a.C aHve 3KMX TemMmepaTypax (McrbliTaHne
T:); kayyyka. CTarmBaHue npu HA3KMX TemnepaTtypax (McrnbiTaHu 5-126 i 126 i )

m PyKoBOACTBO MO KONbLAM KPYr/IOro ceYeHust 1 1
adi Parker Hannifin
Pradlfa 127 Prédifa Technology Division



11 MpunoxeHne

Ne Parker  MIL-P-5516, B.S. Ne Kopa Ne kopa Ne Parker  MIL-P-5516, B.S. Ne kopa Ne Kopa
Knacc B 1806 Benuko6- ®paHuun Knacc B 1806 Benuko6- ®paHuun
puTaHumn puTaHum
Ne Ne Ne Ne
2-127 - -127 - - 2-231 AN6230B-9 -231 R. 170" -
2-128 - -128 - - 2-232 AN6230B-10  -232 R. 173" -
2-129 - -129 - - 2-233 ANG6230B-11 -233 R. 176" -
2-130 - -130 - - 2-234 AN6230B-12  -234 - -
2-131 - -131 - - 2-235 AN6230B-13  -235 - -
2-132 - -132 - - 2-236 AN6230B-14  -236 - -
2-133 - -133 - - 2-237 AN6230B-15  -237 - -
2-134 - -134 - - 2-238 ANG230B-16  -238 - -
2-135 - -135 - - 2-239 ANG230B-17  -239 - -
2-136 - -136 - - 2-240 ANG6230B-18  -240 - -
2-137 - -137 - - 2-241 ANG230B-19  -241 - -
2-138 - -138 - - 2-242 ANG230B-20  -242 - -
2-139 - -139 - - 2-243 AN6230B-21 -243 - -
2-140 - -140 - - 2-244 ANG230B-22  -244 - -
2-141 - -141 - - 2-245 ANG230B-23  -245 - -
2-142 - -142 - - 2-246 ANG230B-24  -246 - -
2-143 - -143 - - 2-247 ANG230B-25  -247 - -
2-144 - -144 - - 2-248 ANG230B-26  -248 - -
2-145 - -145 - - 2-249 ANG6230B-27  -249 - -
2-146 - -146 - - 2-250 ANG6230B-28  -250 - -
2-147 - -147 - - 2-251 AN6230B-29  -251 - -
2-148 - -148 - - 2-252 AN6230B-30  -252 - -
2-149 - -149 - - 2-253 AN6230B-31 -253 - -
2-210 AN6227B-15  -210 R. 125 AN-15 2-254 AN6230B-32  -254 - -
2-211 AN6227B-16  -211 R. 126 AN-16 2-255 ANG6230B-33  -255 - -
2-212 AN6227B-17  -212 R. 129 AN-17 2-256 AN6230B-34  -256 - -
2-213 AN6227B-18  -213 R. 131 AN-18 2-257 AN6230B-35  -257 - -
2-214 AN6227B-19  -214 R. 133 AN-19 2-258 ANG6230B-36  -258 - -
2-215 AN6227B-20 -215 R. 135 AN-20 2-259 AN6230B-37  -259 - -
2-216 AN6227B-21 -216 R. 136 AN-21 2-260 ANG6230B-38  -260 - -
2-217 AN6227B-22  -217 R. 137 AN-22 2-261 AN6230B-39  -261 - -
2-218 AN6227B-23  -218 R. 138 AN-23 2-262 ANG230B-40  -262 - -
2-219 AN6227B-24  -219 R. 139 AN-24 2-263 AN6230B-41 -263 - -
2-220 AN6227B-25  -220 R. 140 AN-25 2-264 ANG230B-42  -264 - -
2-221 AN6227B-26  -221 R. 141 AN-26 2-265 AN6230B-43  -265 - -
2-222 AN6227B-27  -222 R. 142 AN-27 2-266 AN6230B-44  -266 - -
2-223 AN6230B-1 -223 R. 146" - 2-267 ANG6230B-45  -267 - -
2-224 AN6230B-2 -224 R. 149" - 2-268 ANG230B-46  -268 - -
2-225 AN6230B-3 -225 R. 152" - 2-269 AN6230B-47  -269 - -
2-226 AN6230B-4 -226 R. 155" - 2-270 AN6230B-48  -270 - -
2-227 AN6230B-5 -227 R. 158" - 2-271 AN6230B-49  -271 - -
2-228 AN6230B-6 -228 R. 161" - 2-272 AN6230B-50 -272 - -
2-229 AN6230B-7 -229 R. 164" - 2-273 AN6230B-51 -273 - -
2-230 AN6230B-8 -230 R. 167" - 2-274 AN6230B-52  -274 - -

m PyKOBOACTBO MO KOMbLAM KPYr/Ioro ceYeHust
adi Parker Hannifin
Pradlfa 128 Prédifa Technology Division



Ne Parker

2-325
2-326
2-327
2-328
2-329
2-330
2-331
2-332
2-333
2-334
2-335
2-336
2-337
2-338
2-339
2-340
2-341
2-342
2-343
2-344
2-345
2-346
2-347
2-348
2-349
2-425
2-426
2-427
2-428
2-429
2-430
2-431
2-432
2-433
2-434
2-435
2-436
2-437
2-438
2-439
2-440
2-441
2-442
2-443

MIL-P-5516,
Knacc B

Ne
AN6227B-28
AN6227B-29
AN6227B-30
AN6227B-31
AN8227B-32
AN6227B-33
AN6227B-34
AN6227B-35
ANG227B-36
ANG227B-37
ANG227B-38
ANG227B-39
AN6227B-40
ANB6227B-41
AN6227B-42
ANB6227B-43
ANG6227B-44
AN8227B-45
AN6227B-46
ANG6227B-47
AN6227B-48
AN6227B-49
AN6227B-50
AN6227B-51
AN6227B-52
AN6227B-88
ANG227B-53
ANG227B-54
ANB227B-55
AN6227B-56
ANB227B-57
AN6227B-58
AN6227B-59
AN6227B-60
AN6227B-61
AN6227B-62
AN6227B-63
AN6227B-64
AN6227B-65
AN6227B-66
AN6227B-67
AN6227B-68
AN6227B-69
AN6227B-70

—Parker (LT

Ne Kopa
Benuko6-
puTaHun

PO DDODDITDDIDODODODODDDIDDIDTIDIDOD DD LD IDDDIDTDDDDDD

143
145
148
151
154
157
160
163
166
169
172
175
179
180
182
183
184
186
187
188
190
191
192
194
195
196
198
200
202
205
207
209
212
214
216
218
220
222
224
227
230
232
234
236

Ne koga
®paHuumn

R-28
R-29
R-30
R-31
R-32
R-33
R-34
R-35
R-36
R-37
R-38
R-39
R-40
R-41
R-42
R-43
R-44
R-45
R-46
R-47
R-48
R-49
R-50
R-51
R-52
R-53
R-54
R-55
R-56
R-57
R-58
R-59
R-60
R-61
R-62
R-63
R-64
R-65
R-66
R-67
R-68
R-69
R-70
R-71

129

Ne Parker

2-444
2-445
2-446
2-447
2-248
2-249
2-450
2-451
2-452
2-453
2-454
2-455
2-456
2-457
2-458
2-459
2-460

Ta6. 11.1 Crnmcok nepeKkpecTHbIX CCbLIOK AJ151 €BPONENCKNX KOG4OoB 1 pa3me-

MIL-P-5516,
Knacc B

Ne
AN6227B-71
ANG227B-72
AN6227B-73
AN6227B-74
AN6227B-75
AN6227B-76
AN6227B-77
AN6227B-78
AN6227B-79
AN6227B-80
AN6227B-81
AN6227B-82
AN6227B-83
AN6227B-84
AN6227B-85
AN6227B-86
AN6227B-87

POB yrJIOTHUTEJIbHbIX KOJlel

PyKoBOACTBO NO KOMbLiaM KPYrnoro cevyeHus
Parker Hannifin
Prédifa Technology Division

11

B.S.
1806
Ne
-444
-445
-446
-447
-248
-249
-450
-451
-452
-453
-454
-455
-456
-457
-458
-459
-460

NMpunoxeHune

Ne Kopga
Benuko6-
putaHun

By

B s s R i R

238
240
242
244
246
248
250
252
254
256
257
258
259
260
261
262

. 263

Ne koga
®paHuun

R-72
R-73
R-74
R-75
R-76
R-77
R-78
R-79
R-80
R-81
R-82
R-83
R-84
R-85
R-86
R-87
R-88

11



11 MpunoxeHne

Ne Parker
5-052
5-612
2-110
5-614
5-613
5-615
5-616
5-243
5-617
5-256
2-117
5-618
5-321
5-332
5-035
5-701
5-037
5-702
5-039
5-703
5-361
5-704
5-705
2-350
2-351
2-352
2-353
2-354
2-355
2-356
2-357
2-358
2-359
2-360
5-064
5-434
5-445
5-474

Tab. 11.2 Kogbl v pa3mepsl yrnaoTHUTENbHbIX Konel, Ne Parker n Ne koga

BenukobputaHumn

—Parker [T

Ne Koga Benuko6putaHumn

py)

TV H VDI DIDIDIDDDDIDDIDDINDIDDIDDDDIDDITDD

106"
108
109"
112
114
115
117
119"
121
123"
128
134"
144
147
150"
153
156"
162
165"
168
171"
174
177
199"
201"
203"
206"
208"
210"
213"
2159
2179
219"
2219
226"
233"

. 2410
. 253"

130

Ne Parker Ne kopa ®paHuumn
5-578 R-1
5-579 R-2
5-580 R-3
5-581 R-4
5-582 R-5
5-583 R-5a
5-584 R-6
5-585 R-6a
5-586 R-7
5-587 R-8
5-588 R-9
5-589 R-10
5-590 R-11
5-591 R-12
5-592 R-13
5-593 R-14
5-594 R-15
5-595 R-16
5-596 R-17
5-597 R-18
5-598 R-19
5-599 R-20
5-600 R-21
5-601 R-22
5-602 R-23
5-603 R-24
5-604 R-25
5-605 R-26
5-606 R-27

U 3TV yNnoTHATENbHbIE KOJbLEA HEMHOMO OTNIMHAKOTCS MO PasMepy, HO 3TO He
BNMSIET HA X MCMOMb30BaHMe Anst 60NbLUMHCTBA YCNOBUA MPUMEHEHNS.
Tab. 11.3 Kogbl n pasmepsl yrinoTHUTENbHbIX Konew, Ne Parker u Ne koga ®paHumm

11.3 Tabnuua coBMecTUMOCTUN cpen

PekomeHpaumm KacaTeflbHO CTOMKOCTUW K Cpefe OCHOBbLIBAKOTCS
Ha OOCTYMHOM B AaHHbIA MOMEHT OMbITE€ WCMbITAHUIA N 3KCnya-
TaUMOHHbIX [aHHbIX HENOCPeACTBEHHOIO MPUMEHEHUs 1 npen-
Ha3HayeHbl ANS UCMOSIb30BaHUS B KayeCcTBE NPEASIOKEHUA Onsi
TEXHUYECKNX pelleHunin. CnepgoBaTensbHO, NOTPebUTENn HeCyT nps-
MY OTBETCTBEHHOCTb 3a TECTUPOBaHWE K COorflacoBaHue Mnpu-
MEHNMOCTN WHXXEHEPHbIX pPas3paboToK ANs KOHKPETHbIX YCo-
BUI 3akcnnyataumm. KomnaHus Parker He npegocTaBnsieT obLmx
rapaHTMin B OTHOLUEHUN (POpPMbl, OOCTOSTENBCTB YCTAHOBKM WX
(YHKUNOHNPOBAHNSA U34enns B JoObIX YCNOBUSX MPUMEHEHMS.

" CTeneHb COBMECTUMOCTU:
1 = yonosneTtsopuTenbHas, 2 = cnabas (YactuyHas), 3 = ycnoBHasi,
4 = HeyaoBneTBopuTesibHasA, MNyctoe MeCTo = HeJOCTAaTOYHO AaHHbIX.

PyKoBOACTBO MO KOMbLiaM KPYrnoro ceveHus
Parker Hannifin
Prédifa Technology Division



CteneHb coBmecTumocTu”

A

CTOY4HbIE BOAbI

Anbperng yKCycHOWM KUCNOTbl
Auetamug,

ALETOYKCYCHbIN achup

AueToH

AueTodeHoH

AueTtunauyeToH

AueTtunxnopup,

AueTtuneH

AKpunoHnpun

STnnakpunar

AdBlue®, BogHbIn pacTBop kapbamuia
AdBlue®, BogHbIn pacTBop kapbamuia
ApunvHoBasi KucnoTa, BogHas

Aspo Lubriplate®

CwmasouHbii matepuan Aero Shell 17
Aero Shell 750

CwmasouHbii matepuan Aero Shell 7A
XKupkocTb Aero Shell Fluid 4 (41)
Aero Shell IAC

Aerosafe 2300

Aerosafe 2300W

A3aposuH 50 (50 % rugpasuH, 50 % UDMH)

PacTBop KaycTuU4eckoi cofpl, LLenoyb
AntoMoKanueBble KBacLbl
Anbgerng, 6ytaHanb

LLlenoyb, kaycTnyeckas coga
AnkaseH (R) (ambpoMmeTnno6eH30/)
AueTaT antoMuUHUS, BOAHbIN
Xnopug antoMUHUS, BOOHbIN
dTopug antoMNHNS, BOLHbIN
HuTpaTt antoMmHns, BOgHbI
docaT anoMnHUs!, BOGHbIN
CynbaTt anoMmHms

Bpomug antomMnHusa

Ambrex 33 (Tekyunin)

Ambrex 830 (Teky4ui)

MypaBbUuHas KucnoTa (MeTaHOBas KMCNOTa)
MeTunoBbI 3achp MypaBbUHON KUCNOTbI

AMUHOBast cMeCb

AMMUaK, X1aknii, 6e3BoOHbIN
AmMMUMak, razoobpasHbliii, Fopsynii
AMMMak, ra3o06pasHblii, XONOAHbIN
KapboHaT aMMOHWsI, BOAHbIN
Xnopug aMmmoHus

—Parker (LT

KomnayHA cratuyeckoe n guHammyeckoe npumeHeHne

Parker

N0674-70
E0540-80
C0557-70
E0540-80
E0540-80
E0540-80
E0540-80
VO747-75
E0540-80
V3819-75
E0540-80
N8907-75
E8867-60
NO0674-70
NO0674-70
NO0674-70
VO747-75
N0674-70
NO0756-75
N0674-70
E0540-80
E0540-80
E0540-80
E0540-80
NO0674-70
V8920-75
E0540-80
VO747-75
E0540-80
NO0674-70
NO0674-70
NO0674-70
NO0674-70
N0674-70
N0674-70
N0674-70
N0674-70
E0540-80
C0557-70
C0557-70
C0557-70
C0557-70
C0557-70
C0557-70
E0540-80

= N =2 24 a4 N DN DN 4 a4 a4 d d4 d 4da 4a a4 NN D AN WA DN A A a4 A da da a BN DN AN DD D 2w

NBR

O YT N TR NG GO OO Q Gl GG U (O T Y N 2 N N NG N O R < T O NG N O N NGO S SN
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EPDM

AT GO G G G G O TN (G YR G ' [ NG G GO G GGl G G N G 7 Y G G G N - N O U NI G O G G T N G NG G G Gl O G | e

FKM

O QG O U N T T R S G g O G QY N O N N O R N

o N - SN

FKM
(HiFluor®)
FFKM

T U T G G G Y GG GO | T S | T G G X, Sy

A a W DA W MNN L 4 4 4 4 4 4 4 a4

4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 a4 4 a4 a4 4 a4 4 a4 a4 4 a4 4 A a4

(Parofluor®)
CR

4 4 4 a4 A PPN MNMRNNN 2 4 a4 AN RA 2NN ADRNBANMANMAN S 2O NDAEDNONMAEDNMDEDNDNWODN

11 MpunoxeHne

TONbKO CTaT4yeckoe

(Hypalon)
FVYMQ

S 32 cceca =
O < - = Z 0O >
1 4 4 1 2 1 1 1 1
3 4 4 2 2 2 3 4 2
4 4 4 2 4 4 2 1 2
3 4 4 2 3 3 4 4 2
4 4 4 1 4 4 3 4 4
4 4 4 A 4 4 4 3
4 4 4 1 4 4 4 4 4
4 4 4 4 4 4 4 1 3
2 1 2 2 2 2
4 4 4 4 4 4 4 3
4 4 4 2 4 4 4 4 2
4 4

4 4

1 4 4 1 1 1 1 2
2 1 1 4 4 4 1 1 2
4 1 1 4 4 4 1 1 2
4 2 4 4 4 4 4 2 4
4 1 1 4 4 4 1 1 2
4 2 2 4 4 4 2 1 4
4 1 1 4 4 4 1 1 2
4 4 4 2 4 4 4 3 3
4 4 4 2 4 4 4 3 3
4 4 1 4 4 4 4 4
2 4 4 1 2 A1 1 2 2
1 4 1 1 1 1 1
4 4 4 4 4 4 4 4
2 4 4 1 2 A1 1 2 2
4 4 4 4 4 4 4 2 4
3 4 4 A1 1 3 4 4
1 4 4 1 1 1 1 1
1 4 4 1 1 1 1 1
1 4 4 1 1 1 1 1
1 4 4 1 1 1 1 1
2 4 4 1 1 A1 1 1
1 1 38 1 1 1 1 1 1
4 1 2 4 4 4 3 3 4
4 1 1 3 4 4 2 1 2
3 4 1 3 4

4 2 4 4 2

2 4 4 2 2 2 4 4 2
4 4 4 1 4 4 4 4 2
4 4 4 4 4 3 4 2
1 4 4 1 1 1 4 A1
1 4 4 1 1 1 2 2
i1 1 1 1 1 1 1 2
PykoBOACTBO MO KOMbLiAM KPYFrioro ceveHus 1 1

Parker Hannifin
Prédifa Technology Division



11 MpunoxeHne

CteneHb coBmecTumMocTu' KomnayHA cratuyeckoe n guHammyeckoe npumeHeHne TONbKO CTaTn4eckoe
Parker _ T =

o = % 2 % £ = > = §_ C§5 (¢]

5§ FEEEEs 882582 2
Xnopug amMOHNsI, 2-MOSSIPHbI PacTBOpP N0674-70 1 1 1 1 1 1 1 1 1 1
Xnopua, aMMOHUS, BOAHbIVA N0674-70 1 1 1 3 1 1 1 1 4 4 A1 1 1 2 2
Xnopwa amMmmMoHust, 3-MONSIPHBIN pacTBop E0540-80 1 1 1 2 1 1 1 2 4 4 1 2 2 1 1 1
fmapokecua aMMoHWs, KOHUEeHTpupoBaHHbln E0540-80 4 4 1 3 2 1 1 3 4 4 1 3 3 1 1 1
HuTtpat ammoHusa N0674-70 1 1 1 1 1 1 1 4 1 1
HuTpaT aMMOHuKsA, 2-MONSPHbIA PacTBOpP N0674-70 1 1 1 1 1 1 1 4 1 1
MepcynbtaT aMMoHNs E0540-80 4 4 1 1 1 1 4 4 4 A1 4
Mepcynbdat aMMoHMs, BOGHbIN E0540-80 4 4 1 3 1 1 1 4 4 4 1 4 1 1 1
PacTtBop nepcynbgara ammoHus E0540-80 4 4 1 1 1 4 4 4 A 1
®dochaT aMMOHNs N0674-70 1 1 1 1 1 1 1 1 1 1 1
®dochaT aMMOHNS, NEPBUYHbIN N0674-70 1 1 1 1 1 1 1 1 1 1 1
Conu ammoHus N0674-70 1 1 1 3 1 1 1 1 3 1 1 1 3 1
Cynbat ammoHus NOo674-70 1 1 1 4 1 1 1 2 4 1 1 1 1
Cynbcug ammoHnst N0674-70 1 1 1 4 A1 1 1 2 4 1 1 1 1
AmunxnopHadTaneH VOo747-75 4 4 4 1 1 1 4 4 4 4 4 4 4
Amunauerar E0540-80 4 4 1 4 1 1 4 4 4 4 1 3 4 4 4
AMWIOBBbI CNNPT E0540-80 3 3 1 1 1 1 1 1 4 4 1 1 1 1 3
BopHoamunosekin acdup N0674-70 1 1 4 1 1 1 4 4 4 4
Amnnxnopug V0747-75 4 4 4 A 1 1 4 4 4 4 4 4 4 3 4
AmnnHadTaneH V0747-75 4 4 4 A 1 1 4 4 4 4 4 4 1 4
lmopasnuyeckas >xugkocte AN-O-366 N0674-70 1 1 4 A1 1 1 2 4 1 1 4 4 4 2 1 4
lmpopasnunyeckas xxugkocte AN-W-0-366b  N0674-70 1 1 4 1 1 1 2 4 2 2 4 4 4 2 1 4
Anderol, L774 (guadwup) VO747-75 2 2 4 A1 1 1 4 4 2 4 4 4 4 4 2 4
Anderol, L826 VO747-75 2 2 4 A1 1 1 4 4 2 4 4 4 4 4 2 4
Anderol, L829 VO747-75 2 2 4 A1 1 1 4 4 2 4 4 4 4 4 2 2
Ang-25 (anadvpHoe ocHoBaHue) (TG 749)  V0747-75 2 2 4 1 1 1 4 4 2 4 4 4 4 4 2 2
Ang-25 (achmp rnuueprHa) E0540-80 2 2 1 1 1 1 2 2 4 4 2 2 2 2 2 2
AHUIMHOBBIN KpacuTenb E0540-80 4 4 2 2 1 1 2 2 4 4 2 2 2 2 2 3
AHUNMHOBBIN rnapoxaopug EO0540-80 2 2 2 2 1 1 4 3 4 4 2 4 2 4 2 3
AHMUNNHOBOE Macso (aHUWH) E0540-80 4 4 1 1 1 1 4 3 4 4 1 3 4 1 1
Odwmp Ansul 161 nnmn 181 v3819-75 3 3 3 4 A1 1 4 4 4 2 3 4 4 4 3 4
A6noyHas kncnora Vv8g892-70 1 1 1 1 1 2 2 4 4 2 1 2 1 2
AproH N0674-70 1 1 1 1 1 1 11 1 1 1 1 1 1 1 1
Aroclor, 1248 Vo747-75 3 3 2 A1 1 1 4 4 4 2 4 4 4 2 2
Aroclor, 1254 V0747-75 4 4 2 A1 1 1 4 4 4 4 4 4 4 2 3
Aroclor, 1260 Vo747-75 1 1 1 1 1 1 1 4 1 1 1 1 1 1
Apomartumyeckoe Tonnmeso 50 % (tonnmso C) VO747-75 2 2 4 1 1 1 4 4 4 4 4 4 4 4 2 4
MbIlwbsAKoBas Kucnota (X1opug Mblwbska), BogHbln  E0540-80 1 1 1 1 1 1 1 1 4 4 1 1 1 1 1
Ackop6buHoBas kucnoTta V3819-75 1 1
Ackapensl (Hanpumep, clophen, PCB, aroclor, nepolin) V0747-75 2 2 4 1 1 1 4 4 4 4 4 4 4 4 2 4
Butym Vo747-75 2 2 4 A1 1 1 2 4 2 2 4 4 4 4 2 4
Macno Ne 1 no ASTM N0674-70 1 1 4 A1 1 1 1 4 1 3 4 4 1 1 1
Macno Ne 2 no ASTM NO0674-70 1 1 4 1 1 1 4 4 1 3 4 4 4 1 3
Macno Ne 3 no ASTM N0674-70 1 1 4 1 1 1 4 4 1 3 4 4 4 1 4
Macno Ne 4 no ASTM VO747-75 2 2 4 A1 1 1 4 4 2 4 4 4 4 4 2 4
OtanoHHoe Tonnmeo A ASTM N0674-70 1 1 4 A1 1 1 3 4 1 1 4 4 3 1 4
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S H X XEEES B EECEE 82z 2
ST1anoHHoe Tonnueo B ASTM N0674-70 2 1 4 1 1 1 4 4 4 3 4 4 4 1 4
StanoHHoe Tonameo C ASTM VO747-75 4 4 4 A1 1 1 4 4 4 4 4 4 4 1 4
Macno ATF N0674-70 1 1 4 A1 1 1 2 4 1 2 4 4 4 3 4
Macno ATF AE6G07-60 1 2 4 A1 1 1 4 A1 4 4 4
Macno ATF AE608-70 1 2 4 A1 1 1 4 1 4 4 4
Macno ATF A8845-70 1 2 4 A1 1 1 4 1 4 4 4
ATL-857 Vo747-75 2 2 4 A1 1 1 4 4 2 4 4 4 4 4 2 4
XKupkocTb Atlantic dominion F N0674-70 1 1 4 1 1 1 4 4 1 2 4 4 4 4 1 4
Aurex 903R (Teky4min) N0304-75 1 1 4 1 1 1 2 4 1 1 4 4 2 4 4 4
B
Bardol B V0747-75 4 4 4 A1 1 1 4 4 4 4 4 4 4 4 2 4
Cynbcug, 6apus N0674-70 1 1 1 A1 1 1 1 2 4 1 1 2 1 1 1 1
Xnopupg 6apwvsi, BOGHbIN N0674-70 1 1 1 1 1 1 1 1 4 4 A1 1 1 1 1
lmpopokcug 6apusi, BOOHbIN No674-70 1 1 1 1 1 1 1 1 4 4 1 1 1 1 1
Conun 6apus NO0674-70 1 1 1 1 1 1 11 1 1 1 1 A1 1 1 1
XnonkoBoe Macno N0674-70 1 1 3 1 1 1 4 4 1 2 A1 4 4 4
Bayol 35 N0674-70 1 1 4 1 1 1 2 4 1 2 4 4 4 4 1 4
Bayol D N0674-70 1 1 4 A1 1 1 2 4 1 4 4 4 4 4 1 4
TpaBusbHbIN pacTBop Vv3738-75 4 4 3 2 1 1 4 4 4 4 3 4 4 4 4 4
BeHsanbgerng (Macno ropbkoro muHgans) E0540-80 4 4 1 4 1 1 4 4 4 4 1 4 4 3 1
BeHanH N0674-70 1 1 4 A1 1 1 2 4 1 2 4 4 4 3 1 4
BeH3oiMHasa Kucnota, BogHasi V0o747-75 4 4 4 A1 1 1 4 4 4 4 4 4 4 1 4
beHsoaT (6eH3nn6eH30aT) Vo747-75 4 4 4 A1 1 1 4 4 4 4 2 4 4 4 1
MeTtunb6eHsoart Vo747-75 4 4 4 A 1 1 4 4 4 4 4 4 4 4 1 4
BeHson Vo747-75 4 4 4 A 1 1 4 4 4 4 4 4 4 1 4
BeHsoncynsdoHoBas kucnota, 10 % V0747-75 1 1 1 1 1 3
BeHsodeHoH VO0747-75 3 1 1 1 4 4 4 3 4 1
BeHnsovnnxnopug VO747-75 4 4 1 A1 1 1 4 4 4 2 4 4 4 1
BeH3nonbeHsoat (6eH30ar) V0747-75 4 4 2 A1 1 1 4 4 4 2 4 4 4 1
BeH3nnosbIn cnmpT Vo747-75 4 4 1 A1 1 1 3 2 4 4 1 2 3 1 1
BeHsnnxnopug, Vo747-75 4 4 4 A1 1 1 4 4 4 4 4 4 4 1 4
AHTapHasn kucnoTa N0674-70 1 1 1 1 1 1 1 1 4 4 1 1 1 2 2
Mueo E8743-70 1 1 1 1 1 1 1 1 4 4 1 1 1 1 1
lMuBHoe cycno N8551-75 1 1 3 1 1 1 4 4 4 2 1
BucynbgaTtHas weno4b E0540-80 3 3 1 1 1 1 1 3 4 4 1 3 1 2 2
XKnpgkocTb Black point 77 NOo674-70 1 1 1 A1 1 1 3 3 3 3 1 3 3 3 3 3
[omeHHbIn ra3 EO540-80 3 3 1 1 1 1 3 3 4 1 3 1 3
benunbHas M3BecTb (CMech runoxnopuTa, Xnopuga U rugpokcuga kanews) E0540-80 3 3 1 4 1 1 3 4 4 4 1 1 4 4 4
BenunbHbIN pacTBop V0747-75 4 4 1 1 1 1 4 4 1 4 1 2 2
HuTpat cBuHUa N0674-70 1 1 1 1 1 1 1 1 1 1 4 1 2
CynbaTt cBuHUa cos57-70 2 2 1 1 1 1 1 2 4 1 2 2 1 1 2
BlowBy koHpeHcar / ykcycHas kucnota (Phi, Ph2, Ph3, Ph9) V8892-70 2 2 4 A1 1 1 4 4 4
BlowBy koHpeHcar / ykcycHas kucnota (Ph1, Ph2, Ph3, Ph9) V8722-75 2 2 4 A1 1 1 4 4 4
BlowBy koHpeHcar / ykcycHas kucnota (Phi, Ph2, Ph3, Ph9) V8855-60 2 2 4 A1 1 1 4 4 4
BypoBoe macno N0674-70 1 1 4 1 1 1 2 4 1 4 4 4 2 1
Bypa E0540-80 2 2 1 1 1 1 4 2 2 1 1 2 2 4 2 2
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5 E FEEEE S BCF g E82E 2
Bypa, BogHas N0674-70 1 1 1 1 1 1 1 1 4 4 A1 1 1 1 1
Boppocckas XXngkocTb E0540-80 2 2 1 1 1 1 2 2 4 4 1 2 2 1 2 2
Bopcopepxalias xunakoctb (HEF) VO747-75 2 2 4 A1 1 1 4 4 4 4 4 4 4 4 2 4
BopHas kucnota, 10 % N0674-70 1 1 1 1 1 1 1 1 4 4 1 1 1 1 3
Bpenan, cokosas Bopa N8551-75 1 1 1 1 1 1 1 1 4 4 A 1 1 1 1
Bray GG-130 VO747-75 2 2 4 A1 1 1 4 4 2 4 4 4 4 4 2 4
Brayco 719-R (W-H-910) E0540-80 3 3 1 4 1 1 2 4 4 2 2 2 2 2 2
Brayco 885 (MIL-L-6085A) Vo747-75 2 2 4 A1 1 1 4 4 2 1 4 4 4 4 2 4
Brayco 910 E0540-80 2 2 1 4 2 2 3 3 1 1 1 1 4 4
TopMoO3Hast XXNOKOCTb E0540-80 3 3 1 4 1 1 2 1 2 2 4 S
TopMo3Hasi XXMAKOCTb (FNNKOJIb) E0540-80 2 3 1 4 1 1 3 1 4 4 A1 1 3 4 3
Bret 710 EO0540-80 2 2 1 4 A1 1 2 2 3 3 1 1 A1 1 4 4
BpoMuH, XXugkuin V0747-75 4 4 4 A1 1 1 4 4 4 4 4 4 4 3 4
BpombeH3on VO747-75 4 4 4 A 1 1 4 4 4 4 4 4 4 4 2 4
BpomxnopmeTtaH VO747-75 4 4 2 A1 1 1 4 4 4 4 2 4 4 4 2 4
BpomxnopTpundTopaTaH VO747-75 4 4 4 A1 1 1 4 4 4 4 4 4 4 4 2 4
BpomHas Boga, HacblweHHas Vo747-75 4 4 3 1 1 1 4 4 4 4 4 4 4 3 4
BpomoBogopogHas kucnota, 40 % E0540-80 4 4 1 1 1 1 2 4 4 4 A1 4 1 1 3 4
BpomoBogopogHas kucnota, BogHas E0540-80 4 4 1 1 1 1 3 4 4 4 1 3 1 4 4
ByHkepHoe Tonnmeo (gns 6yHkepHoro Tonnwea C: FKM) N0674-70 1 1 4 1 1 1 4 4 1 3 4 4 4 1 3
ByTtagneH (MoHomep) VO747-75 4 4 4 A 1 1 4 4 4 4 4 4 4 1 4
ByTaH, 6yTaHOBbIN ra3 N0674-70 1 1 4 1 1 1 1 4 1 1 4 4 3 1 4
ByTtaH, 2,2-gumeTun- N0674-70 1 1 4 A1 1 1 2 3 1 4 4 4 4 2 1 4
ByTtaHon (N-6yTunoBbIi cnnpT) N0674-70 1 1 2 1 1 1 1 1 4 4 2 1 1 2 4
byTtaHon (MeTunatunketoH, MEK) E0540-80 4 4 1 4 1 1 4 4 4 4 1 4 4 4 4 4
Macno N8551-75 1 1 4 A1 1 1 4 4 4 4 4 4 4 1 1
MacnsiHas kucnota V0747-75 4 4 2 2 1 1 4 4 4 2 4 4
Bytupart E0540-80 4 4 1 1 1 1 4 4 4 1 4 4 1
Bytunauetar E0540-80 4 4 1 4 1 1 4 4 4 4 A1 4 4 4
BytunauetunpuunHoneart E0540-80 3 3 1 1 1 1 3 4 1 3
ByTunakpunar V3819-75 4 4 4 4 A 1 4 4 4 4 4 4 4 4
ByTtunosbii cnupT (6yTaHon) N0674-70 1 1 2 1 1 1 1 1 4 4 2 1 A1 1 1 2
ByTunamuH S0604-70 3 3 4 4 1 4 4 4 4 4 4 4 4 4 2
n-6yTunbéeHsoat E0540-80 4 4 1 1 1 1 4 4 4 1 4 4 4 1
ByTunkarexvH VO747-75 4 4 2 A1 1 1 2 2 4 2 2 4 2 1
ByTunkapbuton E0540-80 4 4 1 3 A1 1 3 4 4 1 4 4 4 4 4
ByTunrnnkonesble agunarhbl E0540-80 4 4 2 2 1 1 4 4 4 4 2 4 4 4 2 2
n-6yTunacpup Vv3819-75 3 3 3 4 A1 1 4 4 4 2 3 4 4 4 3 4
ByTuneH (6yTer) V0747-75 2 2 4 A1 1 1 4 4 4 4 4 4 4 2 4
Bytunrnnkonb E0540-80 3 3 2 4 1 1 3 4 4 4 2 4 4 4 4
Bytunrnukons agunar E0540-80 4 4 2 2 1 1 4 4 4 4 2 4 4 4 2 2
BytunvepkantaH V0747-75 4 4 4 A1 1 1 4 4 4 4 4 4 4 4
ByTtunnapabeH VO747-75 4 4 2 A1 1 1 4 4 2 4 4 2
ByTtuncrteapar VO747-75 2 2 4 A1 1 1 4 4 4 4 4 4 2
Bytunansgerung, E0540-80 4 4 1 4 1 1 4 4 4 4 A1 4 4 4 4
C
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SE XXz EES HECE 282z 2
KanroH (Metacdocdat HaTpus) N0674-70 1 1 1 1 1 1 2 1 1 1 1 2 1
Conu kanbLusi N0674-70 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 2
AueTaTt Kanbuusi, BOAHbIN E0540-80 1 1 1 4 1 1 1 1 4 4 1 1 1 4 1
AueTaTt Kanbums E0540-80 2 2 1 4 1 1 2 4 4 4 1 4 A1 4 4 4
BucynbuT Kanbums N0674-70 1 1 4 1 1 1 1 4 4 1 4 4 4 A1 1 1
Kap6oHaT kanbums N0o674-70 1 1 1 A1 1 1 1 1 3 383 1 1 1 1 1 1
Xnopupg kanbuusi, BOOHbIN N0674-70 1 1 1 1 1 1 1 1 4 4 1 1 1 1 1
Unanng kanbuus N0674-70 1 1 1 1 1 1 1 1 1 1 1 1
Mmpopokcug, KanbLusl, BOOHbIN N0674-70 1 1 1 3 1 1 2 1 4 4 1 1 1 1 1
[Mnoxnopwupg Kanbuns E0540-80 4 4 1 1 1 1 4 4 4 4 1 4 4 1 1
[Mnoxnoput Kanbuus E0540-80 2 2 1 1 1 1 2 2 4 4 1 2 2 1 2 2
lmnoxnopug kanbuus, 15 % E0540-80 4 4 1 1 1 1 3 4 4 A1 1 1 4 4
HuTpat Kanbuus (kanbuuesas cenutpa) N0674-70 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 2
docat KanbLms, BOOHbIN No674-70 1 1 1 1 1 1 1 1 4 4 1 1 1 1 1
Cunukat Kanbuus N0674-70 1 1 1 1 1 1 1 1 1 1 1 1
Cynbug, kanbums NOo674-70 1 1 1 1 1 1 1 2 4 1 1 2 2 1 1 1
CynbdunT Kanbums NOo674-70 1 1 1 1 1 1 1 2 4 1 1 2 2 1 1 1
Tuocynbar Kanbums E0540-80 2 2 1 1 1 1 1 2 4 1 1 2 2 A 1 1
Kanuxunosbil pacTteop (Wunuinckas cenutpa) N0674-70 1 1 1 1 1 1 11 1 1 1 1 A1 1 1 2
KamdopHoe macno N0674-70 1 1 4 1 1 1 4 4 4 4 4 4 4 4 4
Kanpunanbgerng (rekcaHan) E0540-80 2 4 1 1 4 4 2 2 2 4 2
Kap6amartbl V3819-75 2 2 1 1 2 4 4 4 2 4 4 2 1
Kapbuton (MOHO3TMNOBLIN admp anatuneHrnkons) E0540-80 2 2 2 2 1 1 2 2 4 4 2 2 2 2 2 2
Kap6onosas kucnota (heHon) Vo747-75 4 4 3 A1 1 1 4 4 3 4 4 1 4
KactopoBoe macno No674-70 1 1 2 1 1 1 1T 1 1 1 2 1 1 1 1 1
Cellosolve® (aTunoBbill acmp atuneHmkons) E0540-80 4 4 2 4 A 1 4 4 4 4 2 4 4 4 4 4
Cellosolve, 6ytun E0540-80 4 4 2 4 1 1 4 4 4 4 2 4 4 4 4 4
LlennosonbBauerar E0540-80 4 4 2 4 1 1 4 4 4 4 2 4 4 4 4 4
Celluguard N0674-70 1 1 1 1 1 1 1 1 3 4 1 1 A1 1 1 1
Cellulube 90, 100, 150, 220, 300, 500 E0540-80 4 4 1 A1 1 1 4 4 4 4 1 4 4 4 2 1
Cellulube AB0 (celtvac: Fyrquel) E0540-80 4 4 2 4 A 1 4 4 4 4 2 4 4 4 4
Cellutherm 2505A Vo747-75 2 2 4 A1 1 1 4 4 2 4 4 4 4 4 2 4
LleTaH (rekcapekaH) N0674-70 1 1 4 1 1 1 2 4 1 4 4 4 4 2 3 4
XnopaueToH E0540-80 4 4 1 4 1 1 3 3 3 3 4
Chlorax Vo747-75 2 2 2 A1 1 1 2 4 4 2 4 4 2 1
Xnop6eH30n (MOHOX10p6EH301) V0747-75 4 4 4 A 1 1 4 4 4 4 4 4 4 4 4
XnopbpomMmeTaH V0747-75 4 4 2 A1 1 1 4 4 4 4 2 4 4 4 2 4
XnopbyTagmneH (X1oponpeH) V0747-75 4 4 4 A1 1 1 4 4 4 4 3
XnoppaH VO747-75 2 2 4 A1 1 1 3 4 4 4 4 3 2 4
XnoppekaH VO747-75 4 4 4 A1 1 1 4 4 4 4 4 4 4 4 1 4
HOnokecng xnopa V0747-75 4 4 4 1 1 1 4 4 4 4 4 4 4 3 4
Iunokeug xnopa, 8 % Cl kak NaCIO2 B pacteope V0747-75 4 4 4 1 1 1 4 4 4 4 4 4 4 4 2
XnopogogekaH V0747-75 4 4 4 A1 1 1 4 4 4 4 4 4 4 4 1 4
XnopykcycHasa kucnorta E0540-80 4 4 2 4 2 1 4 4 4 4 2 4 4 4 4 4
Xnopatunavuertat V0747-75 4 4 4 1 1 1 4 4 4 4 4 4 4 4 2 4
XnopakcTton VO747-75 2 2 4 A1 1 1 2 4 2 4 4 4 4 4 2 4
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S G X XEEES B EECEE S8z 2
XNOpHbI ra3, MOKpbI Vo747-75 4 4 3 A1 1 1 4 4 4 4 3 4 4 3 4
XNopHbI ras, cyxomn VO747-75 4 4 3 A1 1 1 4 4 4 4 3 4 4 2 4
XnopupoBaHHble pacTBOPUTENN, MOKPbIe V0747-75 4 4 4 1 1 1 4 4 4 4 4 4 4 4 1 4
XnopupoBaHHble pacTBOPUTENM, CyXne V0747-75 4 4 4 A1 1 1 4 4 4 4 4 4 4 4 1 4
XnopupoBaHHas (coneHas) Mopckasa soga  V0747-75 4 4 4 1 1 1 4 4 4 4 4 2 2 2 1 4
Xnopug kanus, KanuiHblni N0674-70 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Stnnxnopdopmar Vo747-75 4 4 4 A1 1 1 4 4 4 4 4 4 4 4 2 4
XnopHadTaneH Vo747-75 4 4 4 A1 1 1 4 4 4 4 3 4
Xnopodopm (TpuxnopmeTaH) Vo747-75 4 4 4 A1 1 1 4 4 4 4 4 4 4 3 4
Xnopokc Vo747-75 2 2 2 A1 1 1 2 4 4 4 2 4 4 2 1
XnopdeHon (o-xnopdeHorn) Vo747-75 4 4 4 A 1 1 4 4 4 4 4 4 4 3 4
Xnopuctas cepa V0747-75 4 4 4 A1 1 1 4 4 4 4 4 4 4 1 3
XnopcynbgoHosas kucnota, 10 % V3819-75 4 4 4 4 1 1 4 4 4 4 4 4 4 4 4
Xnoptonyon VO747-75 4 4 4 A1 1 1 4 4 4 4 4 4 4 3 4
ConsiHasa Kucnota, 3 Mosb E0540-80 3 3 1 1 1 1 3 3 2 1 3 3 2 2 4
ConsiHas K1McnoTa, KOHLEHTPUPOBaHHas V3738-75 4 4 3 1 1 1 4 4 4 1 4 4 4 3 4
XpoMoBas BaHHa (ranbBaHuyeckoe nokpeitne) V0747-75 4 4 4 1 1 1 4 4 4 4 4 3 3 38
Xpomantom N0674-70 1 1 1 1 1 1 1 1 4 1 1 1 1 1
Okcug xpoma 88 % Bn., BogHblin pactBop  V3738-75 4 4 2 1 1 1 4 4 4 4 2 4 4 1 2 2
XpomoBas kucnota, 50 % Vv3738-75 4 4 2 A1 1 1 4 4 4 4 3 4 4 2 3 3
Macno gns nerkomn npombiwneHHoctn Circo N0674-70 1 1 4 1 1 1 2 4 1 1 4 4 4 2 1 4
City Service cool motor aplar, macno 140-E.P. cmazoyH. NO674-70 1 1 4 1 1 1 2 4 1 1 4 4 4 2 1 4
City Service Ne 65, 120, 250 N0674-70 1 1 4 1 1 1 2 4 1 2 4 4 4 4 1 4
City Service Pacemaker Ne 2 N0674-70 1 1 4 1 1 1 2 4 1 2 4 4 4 4 1 4
CNG (cxaTblin npMpogHbIf ras) N3987-70 1 2 4 1 1 1 3 4 3 3 4 4 3 3 4
CNG (cxaTblin npMpogHbIv ras) N8888-70 1 2 4 1 1 1 3 4 3 3 4 4 3 3 4
CNG (cxaTblin npMpoaHbI ras) vesr7-75 1 2 4 A1 1 1 3 4 3 3 4 4 3 3 4
CNG (cxaTbli NpMpOAHbIN raa) v8g802-80 1 2 4 A1 1 1 3 4 3 3 4 4 3 3 4
Otaywka konbl (Coca Cola) E8743-70 3 3 1 4 A1 1 2 1
KanamunH (aTaHonamumH) E0540-80 4 4 2 4 3 1 4 2 4 4 2 2 2 4 4 2
Convelex 10 V3819-75 4 4 1 1 4 4 2 4 4 4 4 4
Coolanol 45 (Monsanto) vo747-75 1 1 4 A1 1 1 1 4 4 4 4 4 4 2 2 4
Coolanol (Monsanto), cunukoHoBoe macno  V0747-75 1 1 4 1 1 1 1 4 4 4 4 4 4 2 2 4
KymeH (n3onponun6eHson) V0747-75 4 4 4 A1 1 1 4 4 4 4 4 4 4 3 4
CuHunbHas kucnota EO540-80 2 2 1 1 1 1 2 2 4 1 2 1 1 2 3
LinknorekcaH N0674-70 1 1 4 1 1 1 4 4 A1 1 4 4 4 1 4
LinknorekcaHon N0674-70 1 1 4 A1 1 1 2 4 4 4 4 2 1 4
LinknorekcaHoH E0540-80 4 4 2 4 A1 1 4 4 4 4 2 4 4 4 4 4
p-KymeH VO747-75 4 4 4 A1 1 1 4 4 4 4 4 4 4 4 2 4
D
LekanvH (yanT-cnmpuT) V0747-75 4 4 4 A1 1 1 4 4 4 4 4 4 1 4
LekaH N0674-70 1 1 4 1 1 1 3 4 1 2 4 4 4 3 1 2
TopMmo3Has xupgkocTtb Delco E0540-80 3 3 1 4 1 1 2 1 2 2 4 3
[eHaTypupoBaHHbIil cnvpT EO0540-80 1 1 1 1 1 1 1 1 4 4 1 1 A1 1 1 1
Dexron (macno ATF) N0674-70 1 1 4 A1 1 1 2 4 1 2 4 4 4 4 2 4
Dextron N0674-70 1 1 4 1 1 1 2 4 1 2 4 4 4 4 2 4
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[naueToH (amaueToHOBbIN CRnpT) E0540-80 4 4 1 4 1 1 4 4 4 4 1 4 4 4 4 4
[unasnHoH (nectuuma) VO747-75 3 3 4 2 1 1 3 4 4 4 4 3 2 4
CebaunHag anbeHsunna VOo747-75 4 4 2 2 1 1 4 4 4 2 2 4 4 4 3 38
OunbpomandTopmeTaH E0540-80 4 4 2 1 1 4 4 4 4 2 4 4 4 4
Junb6pomatmnnbeHson VO747-75 4 4 4 A 1 1 4 4 4 4 4 4 4 4 2 4
CebauunHap gnéytuna Vo747-75 4 4 3 2 A 1 4 4 4 4 2 4 4 4 2 2
OunbytunammnH V8920-75 4 4 4 4 2 2 3 4 4 4 4 4 4 4 4 4
Ounbytunacup V3819-75 4 4 3 3 1 1 4 4 3 2 3 4 4 4 3 4
OubytundTanar (Palatinol C) E0540-80 4 4 2 4 1 1 4 4 4 4 3 4 4 3
Lnxnop6eH3on (opToanxiopbeH30) V0747-75 4 4 4 1 1 1 4 4 4 4 4 4 4 1 4
LOunxnop6eH3on (napaamxnop6eH3or) Vo747-75 4 4 4 A 1 1 4 4 4 4 4 4 4 4 2 4
Juxnop6yTaH (xnopua TeTpameTnna) VO747-75 2 2 4 A1 1 1 4 4 4 4 4 4 4 4 2 4
JuxnopusonponunbHbiii acup V3819-75 4 4 3 3 1 1 4 4 3 2 4 4 4 4 3 4
[nxnopMeTaH (xnopug GUXNopMETUNEHA) V0747-75 4 4 4 2 1 1 4 4 4 4 4 4 4 4 2 4
OunumknorekcunammH V8920-75 3 3 4 4 4 4 4 4 4 4 4 4 4
[Oun3enbHoe TonnMBo Vo747-75 1 1 4 A1 1 1 4 4 1 3 4 4 4 1 4
LnanpHbIA CMHTETMY. CMa30oyHbIn MaTepuan (MIL-L-7808) VO747-75 2 2 4 1 1 1 4 4 2 4 4 4 4 4 2 4
OnatunamuH E0540-80 4 4 3 4 1 1 4 3 4 4 3 3 4 4 3
Onatunrnukocnb E0540-80 1 1 1 1 1 1 1 1 4 4 1 1 1 1 1 2
CebaunHag guatuna V0747-75 4 4 1 1 1 1 4 4 4 1 1 4 4 4 4
OndpTopgnépommeTaH E0540-80 4 4 2 4 4 4 4 2 4 4 4 4
OunsobyTtnneH VO747-75 2 2 4 A1 1 1 4 4 4 4 4 4 4 4 3 4
Onn306yTNnKeToH E0540-80 4 4 1 4 A 1 4 3 4 4 1 3 4 4 4
OunsokTuncebaunHag Vo747-75 3 3 3 2 1 1 4 4 4 4 4 4 4 4 3 3
[OvnsonponunkeToH E0540-80 4 4 1 4 1 1 4 4 4 4 A 4 4 4 4
2,2-gumeTunbyTaH NOo674-70 1 1 4 A1 1 1 2 3 1 4 4 4 4 2 1 4
2,3-gumeTunbyTaH N0674-70 1 1 4 1 1 1 2 3 1 4 4 4 4 2 1 4
Oumetunacup (Metunagup) EO0540-80 1 1 1 1 1 1 3 1 4 1 1 1 4 1 1
Oumetnndpopmammn (DMF) E0540-80 4 4 1 4 A 1 4 4 4 4 A1 4 4 4 1
Oumetnnrugpasud acumm. (UDMH) EO540-80 3 3 1 4 A1 1 3 1 1 4 4
OumeTtnndranat Vo747-75 4 4 2 2 A 1 4 4 4 2 4 4 4 2
2,4-gMMeTnNNeHTaH N0674-70 1 1 4 1 1 1 2 4 1 4 4 4 4 2 3 4
OuHnTtpoTtonyon V3819-75 4 4 4 4 1 1 4 4 4 4 4 4 4 4 4 4
Ouoktundranart (DOP) E0540-80 4 4 1 1 1 1 4 4 4 4 A1 4 4 1 1
LOunoktuncebaunanag (DOS) V0747-75 4 4 1 1 1 1 4 4 4 3 A1 4 4 4 4
[nokcaH E0540-80 4 4 2 4 A 1 4 4 4 4 2 4 4 4 4
[nokconaH E0540-80 4 4 2 4 A 1 4 4 4 4 3 4 4 4 4 4
[nneHTeH (Kpaco4HbIli pacTBOPUTEND) Vo747-75 2 2 4 A1 1 1 4 4 4 4 4 4 4 4 3 4
Ounbenun (6udeHnn) VO747-75 4 4 4 A1 1 1 4 4 4 4 4 4 4 4 2 4
Odwmp andeHuna VO747-75 4 4 4 A1 1 1 4 4 4 4 4 4 4 4 2 3
3akucbh a3oTa (Becensiuin ras) EO0540-80 1 1 2 1 1 1 1
DNOx, BogHbIn pacTBop kapbamuga N8907-75 1 3 1 4 4 1 4 4
DNOx, BofHbIn pacTBop kapbamuga E8867-60 1 3 1 4 4 1 4 4 4
[opeunnosbin cnvpT N0674-70 1 1 1 1 1 1 1 1 4 4 1 1 1 2 2
Dow Chemical 50-4 E0540-80 1 4 1 1 2 1 2 2
Dow Chemical ET588 E0540-80 3 3 1 4 A1 1 2 1 2 2 4
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CteneHb coBmecTumMocTu' KomnayHA cratuyeckoe n guHammyeckoe npumeHeHne TONbKO CTaTn4eckoe
Parker _ T =
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Dow Corning-3 EO0540-80 1 1 1 1 1 1 11 1 1 1 1 1 1 1 3
Dow Corning-4 EO0540-80 1 1 1 1 1 1 11 1 1 1 1 1 1 1 3
Dow Corning-5 EO0540-80 1 1 1 1 1 1 11 1 1 1 1 1 1 1 3
Dow Corning-11 EO0540-80 1 1 1 1 1 1 11 1 1 1 1 1 1 1 3
Dow Corning-33 E0540-80 1 1 1 A1 1 1 11 1 1 1 1 1 1 1 3
Dow Corning-44 E0540-80 1 1 1 A1 1 1 11 1 1 1 1 1 1 1 3
Dow Corning-55 E0540-80 1 1 1 1 1 1 11 1 1 1 1 1 1 1 3
Dow Corning-200 E0540-80 1 1 1 1 1 1 11 1 1 1 1 1 1 1 3
Dow Corning-220 EO0540-80 1 1 1 1 1 1 11 1 1 1 1 1 1 1 3
Dow Corning-510 EO0540-80 1 1 1 1 1 1 11 1 1 1 1 1 1 1 3
Dow Corning-550 EO0540-80 1 1 1 1 1 1 11 1 1 1 1 1 1 1 3
Dow Corning-704 E0540-80 2 2 1 1 1 1 1
Dow Corning-705 E0540-80 2 2 1 1 1 1 1
Dow Corning-710 E0540-80 1 1 1 A1 1 1 11 1 1 1 1 1 1 1 3
Dow Corning-1208 E0540-80 1 1 1 1 1 1 11 1 1 1 1 1 1 1 3
Dow Corning-4050 E0540-80 1 1 1 1 1 1 11 1 1 1 1 1 1 1 3
Dow Corning-6620 EO0540-80 1 1 1 1 1 1 11 1 1 1 1 1 1 1 3
Dow Corning-F60 EO0540-80 1 1 1 1 1 1 11 1 1 1 1 1 1 1 3
Dow Corning-F61 EO0540-80 1 1 1 1 1 1 11 1 1 1 1 1 1 1 3
Dow Corning-XF60 EO0540-80 1 1 1 1 1 1 11 1 1 1 1 1 1 1 3
Dow Guard NOo674-70 1 1 1 1 1 1 1 1 3 3 1 1 1 1 1
Dowtherm, 209, 50 % pacTtsop EO540-80 3 3 1 4 A1 1 2 2 3
Dowtherm A, BbicokoTemnepaTtypHblil TennoHocutens  VO0747-75 4 4 4 A1 1 1 4 4 4 4 4 4 4 4 2 4
Dowtherm E, BoicokoTemnepatypHbii TennoHocutens  V0747-75 4 4 4 A1 1 1 4 4 4 4 4 4 4 4 2 4
Mogaya cxaroro Bo3gyxa N0674-70 1 1 4 1 1 1 1 4 4 1 1 4 4 1 4 4
Ducor (paz6aBuTenb Kpacok) V0747-75 4 4 4 2 1 1 4 4 4 4 4 4 4 4 2 4
E
Cynbdat xenesa (ll), BogHbI N0674-70 1 1 1 1 1 1 1 1 4 4 1 1 1 1 1
Xnopwug xenesa (lll), BogHbIN N0674-70 1 1 1 1 1 1 1 1 4 4 1 1 1 1 1
Xnopwup, xxenesa N0674-70 1 1 1 A1 1 1 2 1 1 1 1 1 A1 2 1 2
HuTpar xenesa NOo674-70 1 1 1 1 1 1 11 1 1 1 1 1 1 1 2
Cwmazou4Hbin matepuan Elco 28-EP N0674-70 1 1 4 A1 1 1 3 4 1 1 4 4 4 4 1 2
OnekTponut E3750-70 3 1 4
OnekTponut E8556-70 3 1 4
MposiButens (hoTo) NOo674-70 1 1 2 1 1 1 1 2 2 2 1 1 1
SnuxnoprugpuH V3819-75 4 4 3 4 1 1 4 4 4 4 4 4
OnokcuaHble CMorbl E0540-80 1 4 1 1 1 1
MpupogHbIn ras N0674-70 1 1 4 A1 1 1 3 4 3 3 4 4 3 3 4
MpypoaHbI ras, KUCNOTHbIN V3819-75 1 1
OpexoBoe macno N0674-70 1 1 4 A1 1 1 3 4 1 3 4 4 3 1 1
BeHanH Vo747-75 1 1 4 A1 1 1 3 4 1 3 4 4 3 1 3
Knpgkoctb Esam-6 N0674-70 1 1 4 1 1 2 1 2 2 4
Ykeyc EO540-80 3 3 1 4 A1 1 3 3 4 4 1 1 3 4 1
YKcycHas Kiucnota, nefsHas ykeycHas kucnota (koHy) E0540-80 3 3 1 4 1 1 4 3 4 4 3 3 4 1 1
YKcycHas kucnoTa, ropsdas (olicokoe gasneHne) V8920-75 4 4 3 4 1 1 4 4 4 4 4 4 4 3 4 3
YKCyCHbI aHrmgpug, Cc0557-70 4 4 1 4 1 1 1 3 4 4 A1 1 1 4 4
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AuetaTt Kanus EO0540-80 2 2 1 4 A1 1 2 4 4 4 1 4 A 4 4 4
Auetat HaTpus E0540-80 2 2 1 4 1 1 2 4 3 3 1 4 A1 4 4 4
Esso Tonnuso 208 NO674-70 1 1 4 1 1 1 2 4 1 4 4 4 4 3 1 4
Esso TpaHcMuccuoHHoe macno (tun A) N0674-70 1 1 4 1 1 1 2 4 1 3 4 4 4 4 1 4
Esso Golden Gasoline Vo747-75 2 2 4 A1 1 1 4 4 4 4 4 4 4 4 1 4
Esso moTopHoe macno N0674-70 1 1 4 1 1 1 3 4 1 4 4 4 4 4 1 4
Esso Univis Ne 40 (rugpaenunyeckoe macno) NO0674-70 1 1 4 1 1 1 2 4 1 1 4 4 4 2 1 4
Esso WS2812 (Mil-L-7808A) vo747-75 1 1 4 A1 1 1 4 4 2 4 4 4 4 4 1 4
Esso XP90-EP cmasouyHbIn maTepuan N0674-70 1 1 4 1 1 1 2 4 1 1 4 4 4 2 1 4
Esstic 42, 43 N0674-70 1 1 4 1 1 1 2 4 1 2 4 4 4 4 1 4
OTaH NO0674-70 1 1 4 1 1 1 3 4 1 1 4 4 3 3 4
OTaHon (STUNOBbLIV CNVPT) EO540-80 1 1 1 3 1 1 1 1 4 4 1 1 1 1 1 1
OTaHonamuH (KonamuH) EO0540-80 2 2 2 4 3 1 2 2 4 383 2 2 2 3 4 2
Tonnueo ¢ cogeprkaHnem ataHona (E85) v8727-70 2 3 4 1 1 1 2 4 1 2 4 4 4 3 1 4
Tonnueo ¢ copeprkaHnem ataHona (E85) V8989-80 2 3 4 1 1 1 2 4 1 2 4 4 4 3 1 4
TonnuBo Cc copepkaHnem ataHona (E85) V8908-80 2 3 4 1 1 1 2 4 1 2 4 4 4 3 1 4
Tonnueo ¢ copepxaHnem ataHona (E85) V8703-75 2 3 4 1 1 1 2 4 1 2 4 4 4 3 1 4
TonnuBo ¢ cogepkaHnemM ataHona (E85) V8590-60 2 3 4 1 1 1 2 4 1 2 4 4 4 3 1 4
Spup (pasnuyHbIi) Vv3819-75 4 4 3 3 1 1 4 4 3 2 4 4 4 4 3 4
OTtunauerart E0540-80 4 4 2 4 2 1 4 4 4 4 2 4 4 4 4 2
OTnnosas akpusioBas Kucnorta E0540-80 4 4 2 2 4 4 4 2 4 4 4 4 4
OTUNoBbIN CnMpT (3TaHON) EO540-80 1 1 1 8 1 1 1 1 4 4 1 1 1 1 1 1
STnnosbin acdup V3819-75 3 3 3 4 1 1 4 4 4 2 3 4 4 4 3 4
STnn6eH3oat Vo747-75 4 4 4 A 1 1 4 4 4 4 4 4 4 4 1 4
OTnn6eH3on vo747-75 4 4 1 A1 1 1 4 4 4 4 4 4 4 4 1 4
STnnépomMung, V0747-75 2 2 4 1 1 1 4 4 4 4 4 1 4
STunuennionosa N0674-70 2 2 2 4 1 1 2 2 4 2 2 2 2 2 4 2
STunxnopug, N0674-70 1 1 1 1 1 1 1 2 3 2 1 2 1 4 1 4
OTUNUMKNONeHTaH N0674-70 1 1 4 1 1 1 3 4 2 A1 4 4 4 4 1 4
OTnneH (3TeH) Vo747-75 2 4 4 A 1 1 4 4 2 2 4 4 4 1 4
STnneHxnoprugpuH V0747-75 4 4 2 1 1 1 2 2 4 4 2 2 2 2 2 3
STnneHxnopug V0747-75 4 4 4 2 1 1 4 4 4 4 4 4 4 4 2 4
STnneHanamuH E0540-80 1 1 1 4 1 1 2 4 4 1 2 1 2 4 1
STnneHanépoMng, V0747-75 4 4 3 1 1 1 4 4 4 4 3 4 4 4 3 4
STnneHanxnopug, V0747-75 4 4 3 1 1 1 4 4 4 4 3 4 4 4 3 4
STuneHrnnkonb (Mukonb), Prestone® E0540-80 1 1 1 1 1 1 1 1 4 2 1 1 1 1 1 1
StuneHokeng V3819-75 4 4 3 4 2 1 4 4 4 4 3 4 4 4 4 4
S1nneHokempg, (12 %) n ppeoH 12 (80 %) E0540-80 3 3 2 4 4 4 4 4 2 4 4 4 4 4
StnneHTtpuxnopug, (Tri) V0747-75 4 4 4 A1 1 1 4 4 4 4 4 4 4 4 2 4
2-3T1n-1-rekcaHon (M300KTaHoJ) N0674-70 1 1 1 1 1 1 1 1 4 4 A 1 1 1 1 2
STnnmMepkanTaH VO747-75 4 4 2 1 1 3 4 4 4 4 3 3
STnnokcanat V0747-75 4 4 4 1 1 1 4 4 4 4 4 4 2 4
STunneHTaxnop6eH307 V0747-75 4 4 4 A1 1 1 4 4 4 4 4 4 4 4 2 4
STuncunukat E0540-80 1 1 1 1 1 1 1 2 1 2 2 2 1
F
XupkocTb F-60 (Dow Corning) EO0540-80 1 1 1 1 1 1 11 1 1 1 1 1 1 1 3
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XKungkocTb F-61 (Dow Corning) E0540-80 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 3
FAMB, FAMA v8727-70 3 3 4 A1 1 1 4 4 4 1 3
FAMB, FAMA V8989-80 3 3 4 A1 1 1 4 4 4 1 3
FAMB, FAMA V8908-80 3 3 4 A1 1 1 4 4 4 1 3
FAMB, FAMA v8703-75 3 3 4 2 1 1 4 4 4 1 3
FAMB, FAMA v8590-60 3 3 4 2 1 1 4 4 4 1 3
FAMB, FAMA Vo747-75 3 3 4 2 1 1 4 4 4 1 3
FAMB, FAMA v3736-75 3 3 4 2 1 1 4 4 4 1 3
Ducor pasbaButenb Kpacok VOo747-75 4 4 4 2 1 1 4 4 4 4 4 4 4 4 2 4
FC43 rentakocogTopTpubyTmunamMmmH N0674-70 1 1 1 1 1 4 1 1 1 1
FC75 E0540-80 1 1 1 2 1 4 1 1 2 1
JKUpHbIe KNCNOTbI Vo747-75 2 2 3 A1 1 1 2 4 3 4 4
3akpenuTenb N0674-70 1 1 1 1 1 1 1 1 4 4 1 1 1 1 1
dropcunmkar E0540-80 2 2 1 1 1 1 2 2 1 1 1 4 4
dTopyrnepogHas cmaska E0540-80 1 1 1 2 1 1 1 4 1 1 2 1
®TOpPOBOLOPOA (NNaBMKOBas KucnoTa), 6e3BogHblii E0540-80 4 4 1 4 2 1 4 4 1 4 4 4
CXMKeHHbIN HedTsiHOM ras (LPG) N3813-70 1 2 4 1 1 1 2 4 3 1 4 4 4 4 3 3
LPG (nponaH, 6yTaH,nponuneH) NO0674-70 1 1 4 1 1 1 2 4 3 1 4 4 4 4 3 3
MNnaBmkoBas kucnota, 65 % wnm 6onee, ropsdas V8920-75 4 4 4 3 2 1 4 4 4 4 4 4 4 4 4 4
[naBukoBas kucnota, 65 % wunm MeHee, xonogHaa V8920-75 4 4 3 2 1 1 4 4 4 3 4 4 4 4
MnasukoBas kucnota, 65 % wnn meHee, ropsvas V8920-75 4 4 4 3 2 1 3 4 4 4 4 4 4 3 4 4
naBukoBas Kucnota, 65 % wunu meHee, xonogHas E0540-80 3 3 1 1 1 1 1 2 4 1 4 2 4
dopmanbaerng EO540-80 3 3 2 4 3 1 3 83 4 4 2 2 2 3 4 2
®dpeoH 11 N0674-70 2 2 4 2 4 4 4 4 4 4 1 4
®dpeoH 12 cos57-70 1 1 2 1 4 4 1 1 1 2 4 2 1 4 4
®peoH 12 n macno Ne 2 no ASTM (50/50) NO0674-70 1 1 4 1 3 3 2 4 4 4 4 2 2 4
®peoH 12 n Suniso 4G (50/50) N0674-70 1 1 4 1 3 3 2 4 4 4 4 2 2 4
®peoH 13 cos557-70 1 1 1 1 4 4 1 1 1 1 1 4 4
®peoH 13B1 cos557-70 1 1 1 1 4 4 1 1 1 1 1 2 4
®peoH 14 cos57-70 1 1 1 1 4 4 1 1 1 1 1 1 4
®dpeoH 21 C0557-70 4 4 4 4 2 2 2 4 4 4 4 4 4
®dpeoH 22 Ccos557-70 4 4 1 4 2 2 1 1 2 4 1 1 1 2 4
®peoH 22 n macno Ne 2 no ASTM (50/50) C0os557-70 4 4 4 2 2 2 2 4 2 4 4 2 4
®peoH 31 C0557-70 4 4 1 4 2 2 1 2 1 2 2
®peoH 32 cos57-70 1 1 1 4 2 2 1 1 1 1 1
®peoH 112 C0557-70 2 2 4 1 2 2 2 4 4 4 2 4
®peoH 113 cos557-70 1 1 4 2 4 4 1 2 1 4 4 1 4
®peoH 114 cos557-70 1 1 1 1 4 4 1 1 1 1 4
®peoH 114B2 cos57-70 2 2 4 2 4 4 1 4 4 4 1 4
®peoH 115 cos57-70 1 1 1 1 4 4 1 1 1 1
®peoH 134a cos557-70 1 2 1 4 1
®dpeoH 502 cos57-70 2 2 1 2 A1 1 1 1 1 1
®dpeoH BF Vo747-75 2 2 4 A 2 4 4 4 2 4
®peoH C318 cos557-70 1 1 1 2 1 1 1 1 1
®peoH K-142B co557-70 1 1 1 4 11 1 2 1
®peoH K-152A cos557-70 1 1 1 4 1 1 1 1 4
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®peoH MF

®peoH PCA

®peoH TF

dpyKTOBas Kncnora

dymapoBas kucnorta

dypcypon (PypaHanbaervg)
dypunosblili cnnupT
®dypunkapbuHon

Fyrquel 90, 100, 150, 220, 300, 500
Fyrquel A60

G

[y6unsHas kucnota, 10 %
[ybunbHas Kucnota, TaHHUH
lannvuesas kucnota
lanbBaHN4YecKue BaHHbI 419 Xpoma
[anbBaHN4YeCcKne BaHHbI, Apyrne MeTanibl
KenaTtvH, BOAHbIN

[eHepaTopHbIN ras

Ourannosas kucnota
TpaHcMUCCUOHHOE Macno Tuna A
Mmay6epoBa conb (cynbdar HaTpus)
[mokosa

Muuepon Tpuauetat

[MnKonb (3TUNEHIMNKONb)

Muuepon

BonoTHbIN ra3

3eneHbln cynbatHbI pacTBop
Macna Gulf Harmony
BbicokoTemnepartypHas ryctas cmaska Gulf
Macna Gulf Legion

Macna Gulf Security

lyctas cmaska Gulfcrown

H

Halon 1301

lanoTaH (aHecTeTuK)

Macno Halowax

Hannifin, Parker-O-Lube
Kapb6amug, BogHbIi

HEF-2 (BblICOKOKanopuinHoe Tonamseo)
3akBacka, BogHas

Me4yHoe TOMNMBO, Nerkoe

lMe4HoOe TOMNMBO, KUCIOTHOE
MeyHoe TOMNMBO, TsXKENOoe (TBePAbI Yronb)
lenuin

lentaH (n-rentaH)

lekcanbgerung, (n-rekcanbgernn)

—Parker (LT
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TONbKO CTaT4yeckoe

(Hypalon)
FVYMQ

32 cccocd g
n < - = mom Z2 O >
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2 1 4 4 A 4
2 4 4 2 1 2 1 2
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4 4 4 1 4 4 4 2 1
4 4 4 2 4 4 4 4 3
2 4 11 1 1 2
2 4 1 2 1 2 2
2 4 4 2 1 2 A
4 1 4 4 4

1 1 4
1 4 4 1 11 1 1
4 3 1 4 4 3 3 3
1 4 4 1 11 1 1
4 1 1 4 4 4 2 1 2
4 4 2 4 2 2 1
1 4 1 1 1 1 1 1
3 4 4 1 2 2 2 4
1 4 4 1 1 1 1 1 1
1 4 4 1 11 1 1
4 1 3 4 4 3 3 4
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CteneHb coBmecTumMocTu' KomnayHA cratuyeckoe n guHammyeckoe npumeHeHne TONbKO CTaTn4eckoe
Parker T .
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lekcaH (n-rekcaH) N0674-70 1 1 4 1 1 1 3 4 1 1 4 4 4 1 4
N-rekceH-1 V0747-75 2 2 4 A1 1 1 2 4 1 2 4 4 4 2 1 4
[ekcunosbli cnvpT N0674-70 1 1 38 1 1 1 3 1 4 4 3 1 3 1 3
HFO124yf, xnagareHT (macno PAG) E8901-70 1 2 1 4 1 1 1
HFO124yf, xnaparenT (vacno POEn PAO) N3554-75 1 2 4 4 A1 1 1
HFO124yf, xnapareHT (vacno POE n PAO) N8822-75 1 2 4 4 1 1 1
OKCTPaKT ManuHbl (BKycoBasi fob6aBka) E8743-70 3 3 1 1 1 1 2 1
[ OMeHHBI ra3 V0747-75 4 4 4 A1 1 1 4 4 4 4 4 4 4 3 3
LpeBecHbIn cnnpT (MeTaHon) NO0674-70 1 1 1 4 A1 1 1 1 4 4 1 1 1 1 1 1
MupoykcycHasa kucnota E0540-80 4 4 2 4 1 1 4 4 4 4 2 4 4 4 4
MponwuTtka gpeBecuHbl (Conb BonbmaHa) NOo674-70 1 1 1 1 1 1 2 1 2 1 1 1 A1 1 1 1
[peBecHoe Macno (TyHroBoe mMacso) NO0674-70 1 1 4 1 1 1 3 4 1 3 4 4 4 3 4
Houghto-Safe 1055 (acmpa docopHon kucnotel) E0540-80 4 4 1 1 1 1 4 4 4 1 4 4 4 2 3
Houghto-Safe 5040 (BogHomacnsaHas amynbcus) NO0674-70 1 1 4 1 1 1 2 4 4 4 4 4 4 4 2 3
Houghto-Safe 1010 (achmpa coccopHoi kucnotsl) E0540-80 4 4 1 1 1 1 4 4 4 1 4 4 4 2 3
Houghto-Safe 1120 (acmpa hocopHoi kucnotel) E0540-80 4 4 1 1 1 1 4 4 4 4 1 4 4 4 2 3
Houghto-Safe 271 (ocHoBaHue Boga/rmukone), HFC N0674-70 1 1 1 2 1 1 2 1 4 4 2 2 2
Houghto-Safe 620 (ocHoBaHue Boga/rmukone), HFC N0674-70 1 1 1 2 1 1 2 1 4 4 2 2 2
MMopaenunyeckne macna (MMHepansHoe macno) N0674-70 1 1 4 1 1 1 3 4 1 3 4 4 4 1 3
mopasuH E0540-80 3 3 1 4 1 1 3 3 4 4 A1 4 3 4 4
Hydro-Drive MIH 50 (Ha ocHoBe MuHepanbHoro macna) N0674-70 1 1 4 1 1 1 2 4 1 2 4 4 4 4 1 2
[MOpPOXMHOH Vo747-75 3 3 4 2 1 1 3 3 3
lmpopocmaska (Boga/aTUNeHrMKonb) N0674-70 1 1 1 1 1 1 2 1 4 4 2 2 2
Hyjet E0540-80 4 4 1 4 1 1 4 4 4 4 2 4 4 4
Hyjet llI E0540-80 4 4 1 4 A1 1 4 4 4 4 2 4 4 4
Hyjet IV (3amena gns lll, S, W) E0540-80 4 4 1 4 4 4 4 4 2 4
|
Industron FF44 N0674-70 1 1 4 A1 1 1 2 4 1 2 4 4 4 4 1 4
Industron FF48 N0674-70 1 1 4 A1 1 1 2 4 1 2 4 4 4 4 1 4
Industron FF53 N0674-70 1 1 4 A1 1 1 2 4 1 2 4 4 4 4 1 4
Industron FF80 N0674-70 1 1 4 A1 1 1 2 4 1 2 4 4 4 4 1 4
N306yTnn-n-6ytupar E0540-80 4 4 1 A1 1 1 4 4 4 1 4 4 4 1
M306yTnnoBbIn cnvpT EO540-80 3 3 1 1 1 1 1 3 4 4 1 3 1 3 1
M3oumaHaT Vv3819-75 4 4 2 3 1 1 4 4 4 4 4 4 4 4 4 4
M3opopekaH N0674-70 1 1 4 1 1 1 2 4 4 4 4 4 2 1 4
M30o0kTaH N0674-70 1 1 4 A1 1 1 3 4 1 1 4 4 3 1 4
N30hopoH (KETOH) E0540-80 4 4 1 4 A1 1 4 4 4 4 1 4 4 4 4 4
M3onponaHon (M3onpuioBbIi CNNPT) E0540-80 2 2 1 1 1 1 2 2 4 4 1 2 A1 1 2 1
M3onpunossliii auetat E0540-80 4 4 2 4 A1 1 4 4 4 4 2 4 4 4 4 4
30nprnoBebI cnmpT (M30nponaHos) E0540-80 2 2 1 1 1 1 2 2 4 4 1 2 A1 1 2 1
M3onpunoBbiin 6eH30/ VO747-75 4 4 4 1 1 1 4 4 4 4 4 4 4 4 2 4
30mpnnoBbIin Xnopug, V0747-75 4 4 4 1 1 1 4 4 4 4 4 4 4 3 4
M3onpunosbii achup NO0674-70 2 2 4 4 1 1 3 4 4 3 4 4 4 4 4
J
Wog VO747-75 2 11 1 4 1
JP 3 (Mil-J-5624) N0602-70 1 1 4 A1 1 1 4 4 2 2 4 4 4 4 1 4
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JP 4 (Mil-J-5624)

JP 5 (Mil-J-5624)

JP 6 (Mil-J-25656)

JP X (Mil-F-25604)

K

Kodbe

PacTtBop rugpokcuga kanus, 10 %
AueTtaTt Kanus (auetaT notaiua)
AueTtaT Kanusi, BOGHbI

Xnopug Kanusi, BOgHbIN

LinaHng kanus, BogHbIn
Juxpomar kanus

[Ounxpomar Kanus, BOOHbIN
lmpopokeung kanns, 10 %

PacTtBop rugpokcuga kanus, 50 %
PacTBopbl rugpokcnpa kanus (paséaeneHHbIEe)
Linanng kanuiiHo mean

HwuTpat kanus

Mepxnopat Kanusi, BOOHbIIA

Conu Kanuns

CynbohaT kanus

CynbuT Kanns

Unanng kanus

BenvnbHas n3eecTb

13BEeCTKOBbI pacTBOp

XnapareHT R 11

XnapareHt R 12

XnapareHT R 12 n macno Ne 2 no ASTM, 1:1
XnapareHT R 12, Suniso 4G, 1:1
XnapareHt R 13

XnapareHT R 13 B1

XnapareHT R 14

XnapareHT R 21

XnapareHT R 22

XnapareHT R 22 n macno Ne 2 no ASTM, 1:1
XnapareHT R 31

XnapareHT R 32

XnapareHT R 112

XnapareHT R 113

XnapgareHT R 114

XnapgareHT R 114 B2

XnapareHT R 115

XnapareHT R 134a

XnapareHT R 502

XKngkocTtb Kel F

KepocuH (aHanornyHo RP-1 n JP-1)

—Parker (LT

KomnayHA cratuyeckoe n guHammyeckoe npumeHeHne

Parker

N0602-70
N0602-70
N0602-70
N0602-70

~ ~ » ~ EPDM

—_ a4 a

N3824-70
E0540-80
E0540-80
E0540-80
N0674-70
N0674-70
N0674-70
N0674-70
E0540-80
E0540-80
E0540-80
NO0674-70
N0674-70
E0540-80
N0674-70
N0674-70
N0674-70
NO0674-70
NO0674-70
NO0674-70
NO0674-70
C0557-70
C0557-70
C0557-70
C0557-70
C0557-70
C0557-70
C0557-70
C0557-70
C0557-70
C0557-70
C0557-70
C0557-70
C0557-70
C0557-70
C0557-70
C0557-70
C0557-70
C0557-70
E0540-80
N0674-70
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s §§°o
2 0B cgggss s
4 2 2 4 4 4 4 2 4
4 2 2 4 4 4 4 2 4
4 2 2 4 4 4 4 2 4
4 4 4 4 4 4 4
1 4 4 A1 3 1 1 1
3 4 4 1 3 1 4 4
4 4 4 1 4 1 4 4 4
4 4 4 A1 1 4 4 4
1 4 4 A1 i 1 1 A1
1 4 4 A1 1 1 1 1
i 1 2 1 1 1 1 1 A
3 4 4 A1 3 1 1 1
2 4 4 A1 2 1 3 3
2 4 4 1 2 2 1 3 3
2 4 4 1 2 1 1 2 2
i1 1 1 1 1 1 1 A1
i 1 1 1 1 1 1 1 A1
4 4 4 A1 4 1 4 4
i 1 1 1 1 1 1 1 A
2 4 1 1 1 2 2 1 1
2 4 1 1 1 2 2 1 1
i1 1 1 1 1 1 1 A1
1 4 i 2 1 2 1 2
1 4 i 2 1 2 1 2
4 4 4 1 4
1 i 2 4 2 1 4 4
4 4 4 4 2 2 4
4 4 4 4 2 2 4
1 1 1 1 4 4
1 1 i 1 2 4
1 1 1 1 1 4
4 4 4 4 4 4
i 2 4 A1 1 1 2 4
4 2 4 4 2 4
2 1 2 2
1 1 1 1
4 4 4 2 4
2 1 4 4 1 4
1 1 1 4
4 4 4 4
1 1 1

1 1
1 1 i 2 1
4 1 3 4 4 4 1 4

PyKoBOACTBO NO KOMbLiaM KPYrnoro cevyeHus
Parker Hannifin
Prédifa Technology Division

TONbKO CTaT4yeckoe
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11 MpunoxeHne

CteneHb coBmecTumMocTu' KomnayHA cratuyeckoe n guHammyeckoe npumeHeHne TONbKO CTaTn4eckoe
Parker _ T =

o = % 2 % £ = > = §_ C§5 (¢]

53 EeEEes§ SRz s s
CocHoBoe macno N0674-70 1 1 4 1 1 1 4 4 4 4 4 1
KpemHedTopncToBOgOpOAHas Knucnora EO540-80 2 2 1 1 1 1 2 2 1 1 1 4 4
KocTHoe macno N0674-70 1 1 2 1 1 1 4 4 1 1 2 4 4 4 1 2
Xnopupg kobasnksta, 2n N0674-70 1 1 1 1 1 1 1 1 4 4 1 1 A1 1 1 1
Xnopwug kobansrta, BOOHbIN N0674-70 1 1 1 1 1 1 1 1 4 4 A1 1 1 1 1
CTtonoBas conb, BogHas No674-70 1 1 1 1 1 1 1 1 4 4 1 1 1 1 1
[OByokucek yrnepoga, Mokpas N0552-90 1 1 1 1 1 1 1 1 4 4 1 1 1 1 1
Yrnekucnbii xnagareHT (macno PAG) E8901-70 1 2 1 1 1 1
Yrnekucnbin xnagareHt (Macno POE n PAO) N3554-75 1 2 4 1 1 1
Yrnekucnbiii xnapareHT (macno POE n PAO) N8822-75 1 2 4 1 1 1
[Byokunchb yrnepoga, cyxas NO0552-90 1 1 1 1 1 1 11 1 1 1 1 1 1 1
YrapHblin ras, cyxom N0552-90 1 1 1 A1 1 1 11 1 1 1 1 1 1 1
YronbHas kucnoTa, ABYOKUCh yrnepoaa E0540-80 1 1 1 1 1 1 1 1 4 4 1 1 1 1 1
Yrnesogopopp! (HaCbILLEHHbIE) N0674-70 1 1 4 1 1 1 2 4 1 2 4 4 4 3 1 4
KokcoBbin ras VO747-75 1 1 1 4 4 3 3
KokocoBoe macno N8551-75 1 1 4 1 1 1 1
Llapckast Bogka V3819-75 4 4 4 3 2 2 4 4 4 4 4 4 4 4 4
Cmecb TONNMBHOMO rasa v8ego2-70 3 3 4 1 1 1 4 4 4 1 3
Kpeoson (reasikon) Vo747-75 4 4 4 A 1 1 4 4 4 4 4 4 4 4 2 4
Kpeo30oT (3KCTpaKT OpeBECHON CMOJIbI) N0674-70 1 1 4 1 1 1 2 4 1 3 4 4 4 4 1 4
AueTat megu, BOgHbIl E0540-80 3 3 1 4 1 1 3 4 4 4 A1 3 3 4 4
Xnopwa mMeau, BOAHbIN Noe74-70 1 1 1 1 1 1 1 1 4 4 1 1 1 1 1
LinaHng megmn N0674-70 1 1 1 1 1 1 11 1 1 1 1 1 1 1 1
Boppocckas XXugkocTb E0540-80 2 2 1 1 1 1 2 2 4 4 1 2 2 1 2 2
Conu megn NO0674-70 1 1 1 1 1 1 11 1 1 1 1 1 1 1 1
Cynbat megn, BoaHbIN No674-70 1 1 1 1 1 1 1 1 4 4 A 1 1 1 1
L
Becensawun ras (3akucb a3oTa) EO0540-80 1 1 2 1 1 1 1
Jlak Vo747-75 2 2 4 A 1 1 4 4 4 3 4 4 4 4 2 4
KpacouHblin pacTBopuTeb V3819-75 4 4 4 4 1 1 4 4 4 4 4 4 4 4 4 4
KpacouHblii pacTtBopuTesnb (HhOPOH) E0540-80 4 4 1 4 A1 1 4 4 4 4 1 4 4 4 4 4
JlakTaM1HOBbIE KUCOTBI E0540-80 4 4 2 4 1 1 2 4 2 4 4 2 4
NakTambl E0540-80 4 4 2 4 A1 1 2 4 2 4 4 2 4
JlaBaHpoBoe macno V0747-75 3 3 4 1 1 1 4 4 3 4 4 4 4 3 4
Pb16u1in xxup N8551-75 1 1 4 1 1 1 1 4 1 1 4 4 1 1 1
Lehigh X1169 N0674-70 1 1 4 1 1 1 2 4 1 1 4 4 4 2 1 4
Lehigh X1170 N0674-70 1 1 4 1 1 1 2 4 1 1 4 4 4 2 1 4
Cmaska H13KOW BSA3KOCTU N0674-70 1 1 4 1 1 1 4 4 1 1 4 4 4 4 1 4
Jlerkas HedpTb (Cbipoi 6eH30/) N0674-70 1 1 4 1 1 1 2 4 1 2 4 4 4 4 1 4
JIbHsIHOE Macno N0674-70 1 1 4 1 1 1 4 4 1 3 4 4 4 1 4
CBeTunbHbIN ra3 (6e3 apomaTndecknx komnayHgos) N0674-70 1 1 4 1 1 1 3 4 1 1 4 4 3 2 3
JlurpoH (pacTeopuTENM ANst Nako., yauT-cnuput) N0674-70 1 1 4 1 1 1 2 4 1 2 4 4 4 3 1 4
Lindol, adwmp docdopHoit kucnotel Tuna HFD-R E0540-80 4 4 1 2 1 1 4 4 4 4 1 4 4 4 3 3
JlnHoneBas kucnota S0604-70 2 2 4 2 1 1 2 4 4 4 4 4 2
Liquimoly N0674-70 1 1 4 1 1 1 2 4 1 2 4 4 4 4 1 4
PacTtBoputens Ctopaapra N0674-70 1 1 4 1 1 1 2 4 1 1 4 4 4 4 1 4

m PyKOBOACTBO MO KOMbLAM KPYr/Ioro ceYeHust
adi Parker Hannifin
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Bosmyx (gonrocpo4Hoe atMocdepHoe BO3aeiicTBIe)

Bo3zayx, 260 °C

Boszayx, 6eamacnsHsbiin, 100 °C
Bo3sayx, 6eamacnsHbiin, 150 °C
Boagnyx, 6e3macnsHbiin, 200 °C
M

Marnwnesble conu

Xnopug MarHusi, BOGHbIN
fwopokcug marHusi, BOAHbIN
CynbaT marHusi, BOAHbIN
KykypyaHoe macino

ManaTunoH (nectuuunpg)
ManeunHoBasi kucnoTa, BofgHasi
ManenHoBbI aHrMppug,

MCS 312

MCS 352

MCS 463

Mopckas (coneHas) Boga
Okecug meautuna (KETOoH)
MeTakpunosas kucnora
MeTaH

MeTaHon (MeTUNoBbLI CNUPT)

Tonnueo ¢ cogepxannem metaHona (ot M15 go M100)
Tonnueo ¢ conepxannem metaHona (ot M15 go M100)
Tonnueo ¢ cogepxaHnem metaHona (ot M15 go M100)
Tonnueo ¢ cogepxannem metaHona (ot M15 go M100)
Tornnueo ¢ coaepxaHnem metaHona (ot M15 go M100)

MeTunuennosonss
MeTun-D-6pomung,
MeTtuncdopmmar
MeTunauetart
Metunauetoauerar
MeTtunakpunar
MeTunnakpunoBasi Kucnota
MeTunnoBbI cnnpT (MeTaHos)
MeTtunanunuH
MeTtunbeHsoart
MeTtun6pomng,
MeTnnbyTnnketToH
YronbHOMeTUNOoBbIN achup
MeTunuennionosa
MeTtnnxnopvpg
MeTunxnopodopm
MeTunumknoneHTaH
MeTunenxnopug (ouxnopmeTaH)
MeTtunenguxnopug,

—Parker (LT

KomnayHA cratuyeckoe n guHammyeckoe npumeHeHne

Parker

E0540-80
S0604-70
E0540-80
S0604-70
S0604-70

NO0674-70
NO0674-70
E0540-80
N0674-70
N8551-75
VO747-75
VO747-75
E0540-80
VO747-75
E0540-80
E0540-80
E0540-80
E0540-80
E0540-80
N0674-70
N0674-70
Vv8727-70
V8989-80
V8908-80
V8703-75
V8590-60
E0540-80
VO747-75
C0557-70
E0540-80
E0540-80
E0540-80
E0540-80
E0540-80
VO747-75
VO747-75
VO747-75
E0540-80
VO747-75
NO0674-70
VO747-75
VO747-75
VO747-75
VO747-75
VO747-75

AN =2 bW
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11 MpunoxeHne

s §§°o
2 0B cgggss s
3 1 3 1 3 1 1 1
4 4 4 4 4 4 4 4 2
2 1 2 1 2 2 1 1 1
4 2 3 2 4 4 2 1 A1
4 4 4 4 4 4 4 2 A1
i1 1 1 1 1 1 1 A1
1 4 4 1 i 1 1 1
1 4 4 A1 1T 1 1 1
1 4 4 A1 i 1 1 A1
4 1 2 4 4 3 1 1
4 4 4 4 2 4
1 4 4 1 1 1 2 2
4 4 2 4 4 4
4 4 4 4 4 1 1
4 4 4 2 4 4 4 3 3
4 4 4 2 4 4 4 3 3
i 4 4 1 1 1 1 1 A1
4 4 4 2 4 4 4 4 4
4 4 4 2 4 4 4 4 4
4 1 3 4 4 3 3 4
i 4 4 1 1 1 1 1 A1
4 1 2 4 4 4 3 1 4
4 1 2 4 4 4 3 1 4
4 1 2 4 4 4 3 1 4
4 1 2 4 4 4 3 1 4
4 1 2 4 4 4 3 1 4
4 4 4 2 4 4 4 4 4
4 4 4 4 4 4 2 4
4 2 4 4 2
4 4 4 2 4 4 4 4 4

4 4 2 4 4 2
4 4 4 2 4 4 4 4 4
4 4 4 2 4 4 4 4 4
i 4 4 1 1 1 1 1 A1
4 4 4 4 4 4
4 4 4 4 4 4 4 1 4

3 4 4 4 4 A
4 4 4 1 4 4 4 4 4
4 4 4 4 4 4 4 2 4
2 4 2 2 2 2 2 4 2
4 4 4 3 4 4 4 2 4
4 4 4 4 4 4 4 2 4
4 4 4 4 4 4 3 4
4 4 4 4 4 4 4 2 4
4 4 4 4 4 4 4 2 4

PyKoBOACTBO NO KOMbLiaM KPYrnoro cevyeHus
Parker Hannifin
Prédifa Technology Division
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11 MpunoxeHne

CteneHb coBmecTumMocTu' KomnayHA cratuyeckoe n guHammyeckoe npumeHeHne TONbKO CTaTn4eckoe
Parker _ T =

o = % 2 % £ = > = §_ C§5 (¢]

5§ FEEEEs 882582 2
MeTunoBbii achup (aumeTunacump) E0540-80 1 1 1 A1 1 1 3 1 4 1 1 1 4 1 1
MeTtunatunkeTtoH, 6ytaHoH, MEK E0540-80 4 4 1 4 2 1 4 4 4 4 A 4 4 4 4
MeTnnaTunkeToH nepokcug, S0604-70 4 4 4 4 1 1 4 4 4 4 4 4 4 4 4 2
MeTuneHrnnkonb E0540-80 3 3 2 4 3 4 4 4 2 4 4 4 4 4
MeTtunnsobytunketoH, MIBK V3819-75 4 4 3 4 1 1 4 4 4 4 3 4 4 4 4
MeTnnasonponmnkeToH V3819-75 4 4 3 4 1 1 4 4 4 4 3 4 4 4 4
MetnnmeTtakpunar V3819-75 4 4 4 4 A1 1 4 4 4 4 4 4 4 4 4
Metunoneat V0747-75 4 4 2 1 1 1 4 4 2 4 4 2
2-MeTunneHTaH N0674-70 1 1 4 1 1 1 2 4 1 4 4 4 2 3 4
3-MeTunneHTaH N0674-70 1 1 4 1 1 1 2 4 4 4 4 2 3 4
MeTtuncanuumnar E0540-80 4 4 2 1 1 4 2 4
Mil-L-2104 NO304-75 1 1 4 1 1 1 2 4 1 1 4 4 4 3 1 4
Mil-S-3136, Tonnuso Tuna | N0602-70 1 1 4 1 1 1 2 4 1 1 4 4 4 2 1 4
Mil-S-3136, Tonnuso Tuna Il N0602-70 2 2 4 1 1 1 4 4 2 2 4 4 4 4 2 4
Mil-S-3136, Tonnuso Tuna lll N0602-70 2 2 4 1 1 1 4 4 2 1 4 4 4 4 2 4
Mil-S-3136, Tonnuso Tuna IV NO674-70 1 1 4 1 1 1 1 4 1 1 4 4 4 A1 1 1
Mil-L-3150 NO304-75 1 1 4 1 1 1 2 4 2 2 4 4 4 2 1 4
Mil-G-3278 Loe77-70 2 2 4 1 1 1 4 4 1 2 4 4 4 4 2 4
Mil-O-3503 NO304-75 1 1 4 1 1 1 2 4 2 1 4 4 4 2 1 4
Mil-G-3545 NO304-75 1 1 4 1 1 1 2 4 1 1 4 4 4 2 1 4
Mil-C-4339 NO304-75 1 1 4 1 1 1 4 4 4 4 4 4 4 4 1
Mil-L-4343 N0304-75 1 1 1 1 1 1 i1 1 1 1 1 1 1 1 3
Mil-J-5161 N0602-70 2 2 4 1 1 1 4 4 1 2 4 4 4 4 1 4
Mil-F-5566 EO515-80 2 2 1 1 1 1 2 2 4 4 1 2 A1 1 1 1
Mil-G-5572 Noeo2-70 1 1 4 1 1 1 4 4 2 2 4 4 4 4 1 4
Mil-H-5606 NO304-75 1 1 4 1 1 1 2 4 2 2 4 4 4 2 1 4
Mil-J-5624 JP-3, JP-4, JP-5 N0602-70 1 1 4 1 1 1 4 4 2 2 4 4 4 4 2 4
Mil-L-6081 NO304-75 1 1 4 1 1 1 2 4 1 1 4 4 4 2 1 4
Mil-L-6082 NO304-75 1 1 4 1 1 1 2 4 1 1 4 4 4 2 1 1
Mil-H-6083 N0304-75 1 1 4 1 1 1 1 4 1 1 4 4 2 2 1 4
Mil-L-6085 V0o747-75 2 2 4 1 1 1 4 4 2 1 4 4 4 4 2 4
Mil-A-6091 EO515-80 2 2 1 1 1 1 1 1 4 4 1 1 1 1 1 1
Mil-L-6387 V0747-75 2 2 4 1 1 1 4 4 2 1 4 4 4 4 2 4
Mil-C-7024 Noe02-70 1 1 4 1 1 1 4 4 2 1 4 4 4 4 1 4
Mil-H-7083 EO515-80 1 1 1 2 1 1 2 2 4 4 1 3 2 2 1 1
Mil-G-7118 N0304-75 2 2 4 1 1 1 2 4 1 1 4 4 4 2 1 4
Mil-G-7187 NO304-75 1 1 4 1 1 1 4 4 1 1 4 4 4 4 1 4
Mil-G-7421 Loe77-70 2 2 4 1 1 1 2 4 4 2 4 4 4 2 2 4
Mil-G-7711 NO304-75 1 1 4 1 1 1 4 4 2 1 4 4 4 4 1 2
Mil-L-7808 VO0747-75 2 2 4 1 1 1 4 4 2 4 4 4 4 4 2 4
Mil-L-7870 NO304-75 1 1 4 1 1 1 2 4 1 4 4 4 4 4 1 4
Mil-C-8188 V0747-75 2 2 4 2 1 1 4 4 3 4 4 4 4 4 2 4
Mil-H-8446 (MLO-8515) V0747-75 2 2 4 A1 1 1 1 4 1 4 4 4 1 4
Mil-L-9000 NO304-75 1 1 4 1 1 1 2 4 1 1 4 4 4 2 2 4
Mil-L-9236 VO747-75 2 2 4 A1 1 1 4 4 2 4 4 4 4 4 2 4
Mil-E-9500 EO515-80 1 1 1 1 1 1 1 1 4 4 1 1 1 1 1 1

m PyKOBOACTBO MO KOMbLAM KPYr/Ioro ceYeHust
adi Parker Hannifin
Pradlfa 146 Prédifa Technology Division
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Mil-G-10924
Mil-H-13910
Mil-L-15016
Mil-L-15017
Mil-G-15793
Mil-F-16884
Mil-F-17111
Mil-L-17331
Mil-H-19457
Mil-L-21260
Mil-G-21568
Mil-H-22251
Mil-L-23699
Mil-G-25013
Mil-G-25537
Mil-F-25558 (RJ-1)
Mil-R-25576 (RP-1)
Mil-F-25656
Mil-L-25681
Mil-G-25760
Mil-P-27402
Mil-H-27601
Mil-S-81087
Mil-H-83282

Monoko, 3,5 % >XnpHocTun
Mono4Has Kucnota, ropsidas
Mono4Has Kucnota, xonogHas

MwvHepaneHoe macno
MLO-7277 rugp.
MLO-7557
MLO-8200 rugp.
MLO-8515

Mobil 24 DTE

Mobil Delvac 1100, 1110, 1120, 1130

Mobil HF

Mobil Nyvac 20 n 30
Mobil Velocite C
Mobiloil SAE 20
Mobiltherm 600
Mobilux
MoHo6pombeH3on
MoHoxnop6eH3on
MoHoaTaHonamuH
MoHomeTunaHunmH
MoHomeTunrugpasvH
MoHoHuTpOoTONYON

—Parker (LT

11 MpunoxeHne

KomnayHA cratuyeckoe n guHammyeckoe npumeHeHne

Parker

N0304-75
E0515-80
N0304-75
N0304-75
N0304-75
N0304-75
N0304-75
VO747-75
E0515-80
N0304-75
E0540-80
E0515-80
VO747-75
VO747-75
N0304-75
N0602-70
N0602-70
N0602-70
VO747-75
VO747-75
E0515-80
VO747-75
E0515-80
VO747-75
N8551-75
VO747-75
N0674-70
N0674-70
VO747-75
VO747-75
VO747-75
VO747-75
NO0674-70
NO0674-70
N0674-70
N0674-70
N0674-70
N0674-70
NO0674-70
NO0674-70
VO747-75
VO747-75
E0540-80
VO747-75
E0540-80
V3819-75
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N < - = m =2
4 2 1 4 4 4
1 4 4 1 1 A1
4 1 1 4 4 4
4 1 1 4 4 4
4 1 1 4 4 4
4 1 3 4 4 4
4 1 3 4 4 4
4 1 1 4 4 4
4 4 4 1 4 4
4 1 1 4 4 4
11 1 1 1 1
2 1

4 3 4 4 4
4 1 1 4 4 4
4 2 1 4 4 4
4 1 1 4 4 4
4 1 1 4 4 4
4 2 2 4 4 4
2 1 2 2
4 2 2 4 4 4
2 1

4 1 4 4 4
11 1 1 1 1
4 2 2 4 4 4
1 4 4 1 i
4 4 4 4 4
1 4 11 1
4 1 3 4 4
4 3 3 4 4 4
4 3 3 4 4 4
4 1 4 4 4
4 3 1 4 4 4
4 1 2 4 4 4
4 1 2 4 4 4
4 1 2 4 4 4
1 11 1
4 1 2 4 4 4
4 1 1 4 4 4
4 1 2 4 4 4
4 1 2 4 4 4
4 4 4 4 4 4
4 4 4 4 4
2 4 4 2 2 2
4 4 4 4 4
2 1

4 4 4 4 4 4

PykoBOACTBO NO KOJbLiaM KpPYrioro cevyeHust

Parker Hannifin
Prédifa Technology Division
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11 MpunoxeHne

CteneHb coBmecTumMocTu' KomnayHA cratuyeckoe n guHammyeckoe npumeHeHne TONbKO CTaTn4eckoe
Parker _ T -

o z % S % c = oD = §_ C§5 (]

5§ FEEEEs 882582 2
MoHoBUHUNaUeTUNEH E0540-80 1 1 1 1 1 1 2 2 1 2 2 2 2
N
HadTonHasa kncnota V0747-75 2 2 4 1 1 1 4 4 4 4 4 4 1 4
HadpranuH Vo747-75 4 4 4 A 1 1 4 4 4 4 4 1 4
HadTa Vo747-75 2 2 4 A1 1 1 4 4 2 2 4 4 4 4 2 4
AueTtaT HaTpus, BOAHbIN E0540-80 3 3 1 4 1 1 3 4 4 4 A1 1 3 4 4
Bukap6oHaT HaTpus (NMTbeBasi coaa) N0674-70 1 1 1 1 1 1 1 1 11 1 1 1 1
Bucynbdat HaTpus N0674-70 1 1 1 1 1 1 1 1 4 1 1 1 1 1 1 1
Bucynbdat HaTpus, BOOHbIN No674-70 1 1 1 1 1 1 1 3 4 4 1 3 1 1 1
BopHokucnbI HaTp, Ha BogHOW ocHoBe (Bypa) N0674-70 1 1 1 1 1 1 1 1 4 4 1 1 1 1 1
Kap6oHaT HaTpus, BOAHbIN (coaa) Noe74-70 1 1 1 1 1 1 1 1 4 4 A1 1 1 1 1
Xnopupg HaTpus, CToNoBasi Coflb N0674-70 1 1 1 1 1 1 1 1 4 4 1 1 1 1 1
LinaHng HaTpus, BOOHbIN N0674-70 1 1 1 1 1 1 1 1 4 4 1 1 1 1 1
lmopokeug Hatpust, 10 % (rmppokeug Hatpus) E0540-80 3 3 1 4 1 1 1 1 4 4 1 1 1 4 4
Mmppokeug Hatpus, 25 % EO540-80 3 3 1 4 A1 1 1 1 4 4 1 1 1 4 4
lMnoxnopwug Hatpus, 20 % Vo747-75 2 2 2 A1 1 1 4 2 4 4 2 2 2 4 2 2
lMnoxnopug HaTpusl, BOGHbLIN V0747-75 4 4 3 1 1 1 3 4 4 4 3 4 3 3 3
MeTadocdat HaTpus (KanroH) No674-70 1 1 1 1 1 1 2 1 1 1 1 2 1
MeTtacunukat HaTpus N0674-70 1 1 1 1 1 1 1 1 1 1 1 1
HuTpat HaTpusa (HaTpueBas cenutpa) E0540-80 2 2 1 1 1 2 2 1 1 2 1 4
HaTpuin, BogHbIN EO540-80 3 3 1 1 1 1 3 3 4 4 A1 3 3 1 3
Mepokcug HaTpus E0540-80 2 2 1 1 1 1 2 2 4 4 1 2 2 2 1 4
docat HaTpus, NEPBUYHbIN N0674-70 1 1 1 1 1 1 2 1 1 1 1 1 1 1 4
docaT HaTpus, BTOPUYHbIN N0674-70 1 1 1 1 1 1 2 1 1 1 1 1 1 1 4
docaT HaTpus, TPETUYHbIN N0674-70 1 1 1 1 1 1 2 1 1 1 1 1 1 1 1
Conu HaTpus N0674-70 1 1 1 1 1 1 2 1 1 1 1 1 1 1 1 1
CunukaT HaTpus N0674-70 1 1 1 1 1 1 1 1 1 1 1 1
Cynbat HaTpus, BOGHbIN N0674-70 1 1 1 1 1 1 1 1 4 4 1 1 1 1 1
Cynbdug HaTpus, BOGHbIN NO0674-70 1 1 1 1 1 1 1 3 4 4 1 3 1 1 1
Cynbut HaTpus N0674-70 1 1 1 1 1 1 1 2 4 1 1 2 2 A1 1 1
Tunocynbdat HaTpus, BogHbIn (3akpenuTtens) N0674-70 1 1 1 1 1 1 1 1 4 4 A1 1 1 1 1
HeoH N0674-70 1 1 1 1 1 1 11 1 1 1 1 1 1 1
Kucnota Neville-Winthersche V0747-75 4 4 2 1 1 1 4 4 4 2 4 4 4 2 4
AueTtat HuKensi E0540-80 2 2 1 4 1 1 2 4 4 4 A1 4 1 4 4 4
Xnopwug Hukens N0674-70 1 1 1 1 1 1 2 1 3 3 1 1 1 1 1 1
Conu Hukens N0674-70 1 1 1 1 1 1 2 1 3 383 1 1 A1 1 1 1
Cynbdat Hukens N0674-70 1 1 1 1 1 1 1 2 4 38 1 2 2 1 1 1
HuTtpo6eHson V0747-75 4 4 4 2 1 1 4 4 4 4 4 4 4 4 4
HuTtpoaTtaH E0540-80 4 4 2 4 A1 1 2 2 4 4 2 2 2 2 4 4
HuTtpometaH E0540-80 4 4 2 4 A1 1 4 4 4 4 2 3 4 4 4
HutponponaH E0540-80 4 4 2 4 1 1 4 4 4 4 2 4 4 4 4 4
(0]
OkTaHxnopTonyon V0747-75 4 4 4 1 1 1 4 4 4 4 4 4 4 4 2 4
OkTagekaH N0674-70 1 1 4 1 1 1 2 4 2 1 4 4 4 2 1 4
N-oKTaH Vo747-75 2 2 4 A 1 1 4 4 4 4 4 4 4 4 2 4
OKTWUNoBbIN cnmpT E0540-80 2 2 1 1 1 1 2 2 4 4 2 2 2 2 2 2

m PyKOBOACTBO MO KOMbLAM KPYr/Ioro ceYeHust
adi Parker Hannifin
Pradlfa 148 Prédifa Technology Division
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Oneym (ObIMSiLL@a cepHas KACNOTa)
HedTaHasa dpakumns
OnueBkoBoe Mano

OneunHoBas kucnota

Oronite 8200

Oronite 8515
OpTO-XN10OP3TUNGEH30N
OpTo-guxnop6eH30s

OS 45 tun Il (OS45)

OS 45 tun IV (0S45-1)

0S 70

LLlaBeneBas kucnora

OsoH

P

MansMnUTUHOBAsA KncnoTa
MapaduHoBoe macno, 6ecLBeTHOe
MapaduHoBas cMaska, Xnakas
Parker O-Lube

Parker Super-O-Lube

MeHTaH (N-neHTaH)
MepxnopatuneH

MepxnopHas Knucnota

BeHsnH

MeTponaTtym (BasenuH)

HedTb, cbipas

Hedtb, HMXe 120 °C
PactutenbHble macna

®deHon

deHnnbeHson

DeHnNaTNNOBLIN 3cbup
deHnnrngpasunH

DOpPOH (KpacoyHbIi pacTBOPUTENb)
doctopHas kucnota, 20 %

dochopHas Kucnota, KOHLEeHTprpoBaHHas

dochopHbI TpUxopug,
MukpuHoBas kucnota, 10 %
MuKpuHOBas KUCNOTa, XXuakas
lMukpuHOBas Kucnora, BogHas
MuHeH

CocHoBoe Macno

MunepngnH

PacTtBop anst HaHeCeHUs MOKPbITUSE

MNonnacupHbii nnactudukartop (Thiokol TP-90B)
MonvBrHMNOBas aueTaTHast aMynbCUS

AHTNpK3 Prestoneéd
Pri High Temo. lmgp. macno

—Parker (LT

11 MpunoxeHne

KomnayHA cratuyeckoe n guHammyeckoe npumeHeHne

Parker

VO747-75
VO747-75
N8551-75
V3738-75
VO747-75
VO747-75
VO747-75
VO747-75
VO747-75
VO747-75
VO747-75
E0540-80
E0540-80

NO0674-70
NO0674-70
NO0674-70
N0674-70
E0540-80
N0674-70
VO747-75
VO747-75
NO0674-70
NO0674-70
NO0674-70
NO0674-70
N0674-70
VO747-75
VO747-75
V3819-75
VO747-75
E0540-80
E0540-80
V3738-75
E0540-80
C0557-70
V3738-75
C0557-70
VO747-75
NO0674-70
V3819-75
E0540-80
E0540-80
E0540-80
N0674-70
VO747-75
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PykoBOACTBO NO KOJbLiaM KpPYrioro cevyeHust
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Prédifa Technology Division
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11 MpunoxeHne

CteneHb coBmecTumMocTu' KomnayHA cratuyeckoe n guHammyeckoe npumeHeHne TONbKO CTaTn4eckoe
Parker _ T =

o = % 2 % £ = > = §_ C§5 (¢]

5§ FEEEEs 882582 2
MponaH, ras N0674-70 1 1 4 1 1 1 3 4 1 3 4 4 3 3 4
MponuoHuTpun N0674-70 1 1 4 1 1 1 2 4 1 4 4 4 4 2 3 4
Mponunauetar E0540-80 4 4 2 4 A1 1 4 4 4 4 2 4 4 4 4
N-nponunaueToH E0540-80 4 4 1 4 1 1 4 4 4 4 1 4 4 4 4 4
MponuneHoBbIN cNMPT (NponaHon) No6é74-70 1 1 1 1 1 1 1 1 4 4 1 1 1 1 1 1
MponuneH (nponeH) VO747-75 4 4 4 A1 1 1 4 4 4 4 4 4 4 3 4
Okcug nponuneHa V3819-75 4 4 3 4 1 1 4 4 4 4 3 4 4 4 4
MponunHuTpaT E0540-80 4 4 2 4 A1 1 4 4 4 2 4 4 4 4 4
Pydraul 115E Vvo747-75 4 4 1 A1 1 1 4 4 4 4 1 4 4 4 3 4
Pydraul 230E, 312C, 540C V0747-75 4 4 4 A1 1 1 4 4 4 4 4 4 4 4 4 4
Pydraul, 10E, 29ELT V0747-75 4 4 1 A1 1 1 4 4 4 4 1 4 4 4 4 4
Pydraul, 30E, 50E, 65E, 9 VO747-75 4 4 1 A1 1 1 4 4 4 4 1 4 4 4 1 1
Pyranol, TpaHccopmaTopHoe macno(PCB)  N0674-70 1 1 4 1 1 1 2 4 1 2 4 4 4 2 1 4
MupugnHoBOE Macno E0540-80 4 4 2 4 2 1 4 4 4 4 2 4 4 4 4
Pyrogard 42, 43, 53, 55 (admp doctopHoit kucnotel, HFDR) E0540-80 4 4 1 1 1 1 4 4 4 4 1 4 4 4 4 4
Pyrogard C, D NO0674-70 1 1 4 1 1 1 2 4 4 4 4 4 4 4 2 2
Pyrolube Vo747-75 4 4 2 A1 1 1 4 4 4 4 2 4 4 4 2 2
Pyrrol S0604-70 4 4 4 4 A1 1 4 3 4 4 4 3 4 4 2
Q
PTyTb No674-70 1 1 1 1 1 1 11 1 1 1 1 1 1 1
Xnopwg pTyTy, BOGHbIA N0674-70 1 1 1 1 1 1 1 1 4 4 1 1 1 2
Mapbl pTyTH N0674-70 1 1 1 1 1 1 1 1 1 1 1 1
R
KpacHoe macno (Mil-H-5606) N0674-70 1 1 4 1 1 1 2 4 1 1 4 4 4 2 1 4
KactopoBoe macno No674-70 1 1 2 1 1 1 4 1 4 4 2 3 3 1 1
RJ-I (Mil-F-25558) N0602-70 1 1 4 1 1 1 2 4 1 1 4 4 4 2 1 4
RME (pancoBblii MeTUNOBLINA 3h1p) 2 3 4 1 1 1 2 4 1 2 4 4 4 3 1 4
RME (pancoBblii MeTUN0BbIN 3¢hurp) v8703-75 2 3 4 A1 1 1 2 4 1 2 4 4 4 3 1 4
RME (pancosbli MeTVnoBbIN 31p) V3736-75 2 3 4 A1 1 1 2 4 1 2 4 4 4 3 1 4
RME, pas6asneHHbin Bogon (0,2-0,5 % Bogpl) V8989-80 2 3 4 1 1 1 2 4 1 2 4 4 4 3 1 4
RME, pas6asneHHbin Bogon (0,2-0,5 % Bogpl) V8727-70 2 3 4 1 1 1 2 4 1 2 4 4 4 3 1 4
RME, pas6asneHHbin Bogon (0,2-0,5 % Bogpl) V8908-80 2 3 4 1 1 1 2 4 1 2 4 4 4 3 1 4
RP-I (Mil-R-25576) N0602-70 1 1 4 1 1 1 2 4 1 1 4 4 4 2 1 4
Pancosoe macno EO540-80 2 2 1 1 1 1 3 4 1 1 3 4 3 1 1
S
CanuumnoBasi kucnora E0540-80 2 2 1 1 1 1 2 1 2 1 1
AsoTHas kucnota, 10 % V3738-75 4 4 A1 1 1 1 4 4 4 4 A 4 1 4 4
A30THas Kucnora, 65 % Vv3738-75 4 4 4 2 1 1 4 4 4 4 4 4 4 4 4
A30THas K1cnoTa, KOHLEHTppoBaHHas V3738-75 4 4 4 1 1 1 4 4 4 4 1 4 4 4 3 4
A30THast Kucnota, abiMsLas V3738-75 4 4 4 2 1 1 4 4 4 4 4 4 4 4 4
A30THast KUCNoTa, KpacHas, gpiMsLLas V3738-75 4 4 4 2 1 1 4 4 4 4 2 4 4 4 4 4
A30THasi KUCNOTa, KpacHas, opiMsLLas V3738-75 4 4 4 2 1 1 4 4 4 4 2 4 4 4 4 4
ConsiHas kucnoTta, 3-MonsipHasi EO540-80 3 3 1 1 1 1 3 3 2 1 3 83 2 2 4
ConsiHasa KMcnoTa, KOHLEHTPUPOBaHHasa Vv3738-75 4 4 3 A1 1 1 4 4 4 1 4 4 4 3 4
Santo Safe 300 V0747-75 4 4 3 A1 1 1 4 4 4 3 4 4 1 1
Kucnopog, rasoo6pasHoilii, okono 100-200 °C (5) S0604-70 4 4 4 2 1 1 4 4 4 4 4 4 4 4 4 A1

m PyKOBOACTBO MO KOMbLAM KPYr/Ioro ceYeHust
adi Parker Hannifin
Pradlfa 150 Prédifa Technology Division
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Kucnopog, razoob6pasHbliii, XonogHblin (4)
MnasneHbIn cbip, 60 % >XXNPHOCTW, CyXxoi

Cmaso4Hble Macna, gnadrpHoe OCHoBaHue

Cmazo4Hble Macna, HehTAHOEe OCHOBaHWE

Cwmagzou4Hble macna, SAE 10, 20, 30, 40, 50

JKunpoBas 06pesb

YepHbIin Weno4b

Cepa

Cepa, xungkas

Xnopwg cepbl

[ByoKunch cepbl, MOKpasi
[ByoKuchb cepbl, cyxas
lekcadtopupg, cepbl (SF6)
M3BecTkoBas cepa
Ovcynedung yrnepopa
CepHas Luenoyb

CepHas kucnota, 96 %
CepHas kucnota, 3-monsipHasi
CepHas KucnoTa, KOHLEHTpYpoBaHHas

CepHas kucnota, abiMswas (20/25 % oneym)

TprokmMch cepsbl, cyxast

Cynbcug, Bogopoaa

Cynbung, Bogopoaa, MOKpbIi, ropsaymia
Cynbhung, Bogopoaa, MOKpbI, XONO4HbIN
Cynbchrg, Bogopoaa, Cyxon, ropsiyunin
Cynbchrg Bogopoaa, Cyxon, XONnoaHbIN
CepHucTas kucnora

Mopckas (coneHas) Boga

MbIfIbHBIV pacTBOpP, BOAHLIN

Shell 3XF Mine Fluid

Shell Alvania Fat Ne 2

Shell Carnea 19 n 29

Shell Diala

Shell Iris 905

Shell Lo Hydrax 27 n 29

Shell Macoma 72

Shell Tellus Ne 27 (Ha HedpTAHOI OCHOBE)
Shell UMF (5 % apomaTtnsatopsbl)
Hutpat cepebpa

HuTpat cepebpa, BoOHbIN
CwunukatHble acupbl

CunukoHoBasi cMaska

CunvkoHoBble macna

Sinclair Opaline CX-EP-Lube

Skelly, pactsopuTtens B, C, E,

Skydrol 500

—Parker (LT

KomnayHA cratuyeckoe n guHammyeckoe npumeHeHne

Parker

C0557-70
N8551-75
VO747-75
N0674-70
N0674-70
N0674-70
V3738-75
E0540-80
VO747-75
VO747-75
E0540-80
E0540-80
C0557-70
E0540-80
VO747-75
V3738-75
V3738-75
VO747-75
V3738-75
V3738-75
VO747-75
E0540-80
E0540-80
E0540-80
E0540-80
E0540-80
VO747-75
N0674-70
E0540-80
N0674-70
NO0674-70
NO0674-70
NO0674-70
NO0674-70
N0674-70
N0674-70
N0674-70
N0674-70
E0540-80
E0540-80
VO747-75
E0540-80
E0540-80
N0674-70
N0674-70
E0540-80
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4 1 2 4 4 4 4 1 4
4 1 2 4 4 4 4 1 4
4 1 1 4 4 4 2 1 4
2 4 4 2 2 2 2 2 2
4 4 1 4 4 1
4 4 4 4 4 4 4 4
4 4 4 4 4 4 1 3
4 4 i 4 4 3 2 2
2 4 2 2 2 4 2 2
i 2 2 1 2 1 1 1
4 4 i 4 4 1 1 A1
4 4 4 4 4 4 1 4
2 4 2 2 2 2 2 4
4 4 4 4 4 4 4
3 2 3 3 3 3 3 4
4 4 4 4 4 4 4 4
4 4 4 4 4 4 4 4
4 4 4 2 2 4 4 3 3
4 4 4 A 4 4 4 4
4 4 i 4 4 3 3 3
4 4 i 4 4 2 3 3
4 4 i 4 4 3 3 3
1 4 i 1 1 1 3 3
3 4 4 A 3 1 4 4
i 4 4 1 1 1 1 1 A
3 4 4 A 3 1 1 1
4 4 4 4 4 4 2 A1
4 1 1 4 4 4 1 3
4 1 2 4 4 4 4 A1
4 1 2 4 4 4 4 1 4
4 1 1 4 4 4 4 1 4
4 1 2 4 4 4 4 1 4
4 1 2 4 4 4 4 1 4
4 1 1 4 4 4 4 1 4
4 1 1 4 4 4 4 1 4
i1 1 1 1 1 1 1 A1
1 4 4 1 i 1 1 1
4 1 4 4 4 1 4
i 1 1 1 1 1 1 1 3
i1 1 1 1 1 1 1 3
4 1 1 4 4 4 2 1 4
4 4 4 4 4 A1
4 4 4 2 4 4 4 3 3

PyKoBOACTBO NO KOMbLiaM KPYrnoro cevyeHus
Parker Hannifin
Prédifa Technology Division

TONbKO CTaT4yeckoe
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11 MpunoxeHne

CteneHb coBmecTumMocTu' KomnayHA cratuyeckoe n guHammyeckoe npumeHeHne TONbKO CTaTn4eckoe
Parker _ T =

x E = st E% r = o s3 2 g

SE XXz EE S B ECE 282z 2
Skydrol 7000 E0540-80 4 4 1 2 1 1 4 4 4 4 1 4 4 4 3 3
SME (coeBblIii METUOBbIN 3¢hrp) 2 3 4 1 1 1 2 4 1 2 4 4 4 3 1 4
SME (coeBblii METUNOBBIA 3¢hUp) v8703-75 2 3 4 1 1 1 2 4 1 2 4 4 4 3 1 4
SME (coeBblIi METUIOBLIN 3¢h1p) Vv3736-75 2 3 4 A1 1 1 2 4 1 2 4 4 4 3 1 4
SME (coeBblIii METUNOBbIN 3hu1p) V8989-80 2 3 4 1 1 1 2 4 1 2 4 4 4 3 1 4
SME (coeBblIii METUOBbIN 3hu1p) v8727-70 2 3 4 1 1 1 2 4 1 2 4 4 4 3 1 4
SME (coeBblIii METUNOBbIN 3¢h1p) v8oo8-80 2 3 4 1 1 1 2 4 1 2 4 4 4 3 1 4
Socony Vacuum PD959B N0674-70 1 1 4 A1 1 1 2 4 1 1 4 4 4 2 1 4
KanbuuHmpoBaHHasi coga (kapboHaT HaTpusi) N0674-70 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Auetat HaTpus E0540-80 2 2 1 4 1 1 2 4 3 3 1 4 A1 4 4 4
CoeBoe macno N0674-70 1 1 4 1 1 1 3 4 1 2 4 4 3 1 1
Sovasol Ne 1,2 1 3 N0674-70 1 1 4 A1 1 1 2 4 2 2 4 4 4 2 1 4
Sovasol Ne 73 n 74 V0747-75 2 2 4 A1 1 1 2 4 2 2 4 4 4 2 1 4
BEeKOH, XXMBOTHbIN XMp (CM. XnBoTHoe macno) N0674-70 1 1 2 1 1 1 2 4 1 1 2 4 4 4 1 2
Stanno atunmopdonnH E0540-80 4 4 2 4 1 1 4 2
Stauffer 7700 VO747-75 2 2 4 A1 1 1 4 4 2 4 4 4 4 2 4
CTteapuHoBasi Kucnorta No674-70 2 2 2 1 1 1 3 4 4 4 4 3 2
AzoT cos557-70 1 1 1 1 1 1 1 1 1 1 A1 1 1 1 1
A30T, XraKui N0674-70 1 1 1 1 1 1 11 1 1 1 1 1 1 1 1
A30T, razoo6pasHbIn No674-70 1 1 1 1 1 1 11 1 1 1 1 1 A1 1 1
Tetpaokcug anasota (N204) V3860-75 4 4 4 4 1 1 4 4 4 4 4 4 4 4 4
Pactsoputens Ctopgaapta No674-70 1 1 4 1 1 1 2 4 1 1 4 4 4 4 1 4
Ctupon V3819-75 4 4 4 3 A1 1 4 4 4 4 4 4 4 4 4
Sunoco, Bce JOCTYMHbIE XUPbI NO0674-70 4 1 4 A1 1 1 2 4 1 1 4 4 4 2 1 4
Sunoco Ne 3661 N0674-70 1 1 4 A1 1 1 2 4 1 1 4 4 4 2 1 4
Sunoco SAE 10 N0674-70 1 1 4 A1 1 1 2 4 1 1 4 4 4 2 1 4
Sunsafe (orHecToilkas rugpasnuueckas xugkocts) N0O674-70 1 1 4 1 1 1 2 4 4 4 4 4 4 2 1
BbICOKOOKTaHOBbI 6€H3NH NO674-70 1 1 4 1 1 1 2 4 2 2 4 4 4 4 2 4
BblcOKoOKTaHOBbI 6eH31H Shell NO674-70 1 1 4 1 1 1 2 4 2 2 4 4 4 4 2 4
Swan Finch EP cmaska N0674-70 1 1 4 A1 1 1 4 4 1 1 4 4 4 4 1 4
Swan Hypoid-90 N0674-70 1 1 4 A1 1 1 2 4 1 1 4 4 4 4 1 4
T
Yai E0540-80 1 1 1 1 1
lyopoH (6UTYMHBbI) Vo747-75 2 2 4 A 1 1 3 4 4 4 4 3 4 1 2
l'yapoHHoe macno, Kap6onmHeyMm No674-70 1 1 4 1 1 1 2 4 1 3 4 4 4 4 1 4
Ckunupap N0674-70 1 1 4 1 1 1 4 4 3 4 4 4 4 2 4
TepnvHeon Vo747-75 2 2 3 1 1 1 4 4 3 4 4 4 1
TpeTn4HbI 6yTUNOBBIN CAMPT Vo747-75 2 2 2 A1 1 1 2 2 4 4 2 2 2 2 2 2
TpeTn4yHbI 6yTUNOBBIA MepKanTaH V0747-75 4 4 4 1 1 1 4 4 4 4 4 4 4 4
TeTpabpommeTaH VO747-75 4 4 4 A1 1 1 4 4 4 4 4 4 4 3 4
TeTpabyTuntutaHar EO540-80 2 2 1 1 1 1 2 2 2 2 2 1 1
TeTpaxnopataH V3819-75 4 4 4 3 1 1 4 4 4 4 4 4 4 4 4
TeTpaxnopsatuneH V0747-75 4 4 4 A1 1 1 4 4 4 4 4 4 4 4 2 4
Tetpaxnopug yrnepoga V0747-75 4 4 4 1 1 1 4 4 4 4 4 4 4 1 4
TeTpaaTunosbI CBUHEL, V0747-75 3 3 4 1 1 1 4 4 4 4 4 4 4 3 4
TeTpasTnNMpOBaHHbIN CBUHEL, V0747-75 2 2 4 1 1 1 4 4 4 4 4 4 2
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TetparugpodypaH (THF)

TeTpanuH

Texaco 3450 (TpaHCMUCCUOHHOE Macho)
Texaco Capella A n AA

Texaco Regal B

Texaco Uni-Temp. cma3o4Hoe BeLEeCTBO
Texamatic A TpaHCMUCCNOHHOE Macno
Kunpkoctb Texamatic 1581

KnpkocTtb Texamatic 3401

XKngkocTb Texamatic 3525

XKngkocTb Texamatic 3528

Texas 1500 macno

Thiokol TP-90B (nonuacunpHbIii nnactudukaTop)
Thiokol TP-95

Tidewater Multigear 140, EP-Lube
Tidewater Oil-Beedol

JKneBoTHoe macno

TeTpaxnopug TTaHa

Tonyon

[OuunsounaHar Tonyona
TpaHchopmaTopHble Macna (Ha HedhTSHON OCHOBE)
TpaHchopmaTopHOe Macno

TpuauetnH

Tpuapundocoar
TpubyTokcnatundgocoar
TpubyTnnmepkanTaH

Tpubytnndgocdar

TpuxnopykcycHas Kucnora
TpuxnopataH

TpuxnopatuneH (Tri)

TpuxnopmeTaH (xsiopocdopm)
Tpukpeasundocdar (acup) (TCP)
TpuataHonamuH

TpudTopaTaH

TpudTtopTonyon

TpuokTungocoar (3dup)
Tpunonudocdar

TyHroBoe macsno (Macno KATancKoro gepesa)
Typ6buHHOEe macno

Typ6uHHoe macno Ne 15 (Mil-L-7808)
Typ6buHHoe macno Ne 35

U

Ucon Fat 50-HB-55

Ucon Fat 50-HB-100

Ucon Fat 50-HB-260

Ucon Fat 50-HB-5100

—Parker (LT
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Parker

E0540-80
VO747-75
N0674-70
N0674-70
N0674-70
N0674-70
NO0674-70
NO0674-70
NO0674-70
N0674-70
N0674-70
N0674-70
E0540-80
E0540-80
NO0674-70
NO0674-70
NO0674-70
VO747-75
VO747-75
E0540-80
N0674-70
N0674-70
E0540-80
E0540-80
E0540-80
VO747-75
E0540-80
E0540-80
VO747-75
VO747-75
VO747-75
E0540-80
E0540-80
VO747-75
V0747-75
E0540-80
E0540-80
N0674-70
NO0674-70
VO747-75
NO0674-70

N0674-70
N0674-70
N0674-70
N0674-70
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TONbKO CTaT4yeckoe

(Hypalon)
FVYMQ

S 32 cceca =
n < - = o 2 O >
4 4 2 4 4 4

4 4 4 4 4 1 4
4 1 1 4 4 4 4 1 4
4 1 2 4 4 4 4 1 4
4 1 1 4 4 4 4 1 4
4 1 1 4 4 4 4 1 2
4 1 2 4 4 4 4 2 4
4 1 2 4 4 4 4 2 4
4 1 2 4 4 4 4 2 4
4 1 2 4 4 4 4 2 4
4 1 2 4 4 4 4 2 4
4 1 1 4 4 4 4 1 2
4 1 2 2

4 1 2 2

4 1 1 4 4 4 2 1 4
4 1 1 4 4 4 4 1 2
4 1 2 2 4 4 2 1 2
4 4 4 4 4 4 4 2 4
4 4 4 4 4 4 3 4
4 4 4 2 4 4 4 4
4 3 1 4 4 4 1 3
4 2 1 4 4 4 4 1 2
3 4 4 1 2 2 2 4

4 4 4 1 4 4 4 2 3
2 4 4 1 2 2 4 2

4 4 4 4 4 4 3 4
4 4 4 A1 3 4 4 4
3 4 4 2 4 3 4 4
4 4 4 4 4 4 4 2 4
4 4 4 4 4 4 3 4
4 4 4 4 4 4 4 2 4
4 4 4 A 4 4 3 1
2 4 4 2 2 2 2 4

4 4 4 4 4 4 4 2 4
4 4 4 3 3

4 4 4 A1 4 4 3 4
4 4 4 1 4 4 4 1 3
4 3 3 4 4 3 2 4
4 1 1 4 4 4 4 1 4
4 2 4 4 4 4 4 2 4
4 1 1 4 4 4 4 1 4
1 11 1 1 1 1
1 1 1 1 1 1 1
1 1T 1 1 1 1 1
1 1 1 1 1 1 1
PykoBOACTBO MO KOMbLiAM KPYFrioro ceveHus 1 1
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CteneHb coBmecTumMocTu' KomnayHA cratuyeckoe n guHammyeckoe npumeHeHne TONbKO CTaTn4eckoe
Parker _ T =

x B s =2 E% xS o s 2 ¢

S G X XEEES B EECEE S8z 2
Ucon Fat 50-HB-660 N0674-70 1 1 1 1 1 1 1 1 11 1 1 1 1
Ucon Fat LB-1145 N0674-70 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Ucon Fat LB-135 N0674-70 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Ucon Fat LB-285 N0674-70 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Ucon Fat LB-300X N0674-70 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Ucon Fat LB-625 N0674-70 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Ucon Fat LB-65 N0674-70 1 1 1 1 1 1 1 2 1 2 2 2 1 1
Ucon Hydrolube J-4 N0674-70 1 1 1 1 1 1 2 1 4 4 1 2 2 1
Ucon macno 50-HB-280X N0674-70 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Ucon macno LB-385 N0674-70 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Ucon macno LB-400X N0674-70 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Univis 40 (rmgpaBnuyeckas XXMoKoCTb) N0674-70 1 1 4 A1 1 1 2 4 1 1 4 4 4 2 1 4
Hecvmm. gumetunrugpasvH (UDMH) E0540-80 2 2 1 4 1 1 2 2 1 1 1 1 4 4
lMnoxnopuctas kncnota V3819-75 4 4 2 A1 1 1 4 4 4 2 4 2 4
Vv
BaszenuH N0674-70 1 1 4 1 1 1 3 4 1 1 4 4 3 1 1
Versilube F-50 EO0540-80 1 1 1 1 1 1 11 1 1 1 1 1 1 1 3
BuHunauetuneH E0540-80 1 1 1 1 1 1 2 2 1 2 2 2 2
VV-H-910 EO0540-80 3 3 1 1 1 1 2 4 4 2 2 2 2 2
w
TopmosHas »xupkocTs Wagner 21B E0540-80 3 3 1 4 1 1 2 1 2 2 4 3
PacTtBopeHHoe B Boge Motowlee cpeacteo  N0674-70 1 1 1 1 1 1 2 2 4 4 1 2 2 2 1 1
Bopa (TexHnyeckas) po 100 °C EO540-80 1 2 1 2 A1 1 3 2 4 4 1 2 3 38 3 2
Bopa (TexHunyeckas)) po 70 NO0674-70 1 1 1 2 1 1 2 1 4 4 1 1 A1 1 1 1
Bopa, Tskenast (okecug nenTtepus) N0674-70 1 1 1 1 1 2 1 4 4 1 1 A1 1 1 1
Map c Temnepatypown go 150 °C E0540-80 4 4 1 4 A1 1 4 4 4 4 1 4 4 4 4
Map c TemnepaTypoii Bbiwe 150 °C V8545-75 4 4 2 4 2 1 4 4 4 4 4 4 4 4 4 4
Cwmecb Bogpl ¢ rmukonem (30 % / 70 %) EO540-80 2 2 1 2 A1 1 2
Cwmecb Boabl/Macna VG292-70 2 3 4 1 1 1 4 4 4 2 4
Bonopog E0540-80 1 1 1 A1 1 1 1 1 2 1 1 1 1 4 4
Bopopog, razoob6pasHbliii, rops4nia EO540-80 1 1 1 1 1 1 12 2 1 1 1 2 1 3 3
Bopopog, razaoo6pasHbiil, XONOLHbIN EO540-80 1 1 1 1 1 1 i 2 2 1 1 1 2 1 3 3
Mepokecung Bogopoaa, 30 % V0747-75 3 3 1 1 1 1 1 1 4 1 1 1 1 1 1
Mepokcup Bogopoaa, 90 % V0747-75 4 4 4 1 1 1 4 4 4 4 4 4 4 3 1
BuHo, 6enoe BUHO, KpacHOE BUHO N8551-75 1 1 1 1 1 1 1 1 4 4 A1 1 1 1 1
BuHHasa kucnota, BogHas N0674-70 1 1 1 1 1 1 1 1 4 4 1 1 1 1 1
Wemco C N0674-70 1 1 4 A1 1 1 2 4 1 1 4 4 4 4 1 4
Buckn N8551-75 1 1 1 1 1 1 1 1 4 4 1 1 1 1 1
Wodman salt® (nponutka gpeBecuHbl) N0674-70 1 1 1 1 1 1 2 1 2 A1 1 1 1 1 1 1
X
KceHoH N0674-70 1 1 1 1 1 1 11 1 1 1 1 1 1 1
KennugnH (cmecb apomatudeckux amuHos) V8920-75 3 3 4 4 1 1 4 4 4 4 4 4 4 4 4 4
KcuneH Vo747-75 4 4 4 A 1 1 4 4 4 4 4 4 4 1 4
Z
3eonut N0674-70 1 1 1 A1 1 1 1 1 11 1 1 1
AueTtar LMHKa EO0540-80 2 2 1 4 A1 1 2 4 4 4 1 4 A 4 4 4
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adi Parker Hannifin
Pradlfa 154 Prédifa Technology Division



CteneHb coBmecTumocTu”

Parker
Xnopug unHka N0674-70
Conn unHkKa N0674-70
CynboaT umHKa NO0674-70
Xnopug onosa (ll) NO0674-70
Xnopug onosa (IV) N0674-70
Xnopug onosa (IV), 50 % N0674-70
Xnopug onosa, BOOHbIN N0674-70
JlumoHHas Kncnota, BogHas C0557-70
PacTtBop TpOCTHMKOBOro caxapa N0674-70
CBEKOJbHbIN COK NO0674-70

' CTeneHb COBMECTUMOCTU:
1 = yooBneTBopuTENbHaAS,
2 = cnabas (YacTnyHas),

3 = ycnoBHas,

4 = Hey[oBNETBOPUTENBHASA, MYCTOE MECTO = HEAOCTATOYHO AAHHbIX.

Tab. 11.4 Tabnvya coBMECTUMOCTY CPeL

—Parker (LT
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TONbKO CTaT4yeckoe

s 230‘:00
2 0B cgggss s
1 4 i 1 1 1 1
i 4 1 1 1 1 1 1 A1
2 4 i 2 2 1 1 A1
1 i 1 1 1 1 2
1 i 1 1 4 1 2
1 i 1 1 4 1 2
1 4 4 A1 i 1 1 1
1 4 4 1 i 1 1 1
i 4 4 1 1 1 2 1 A1
1 4 4 A1 i 1 1 A1

PyKoBOACTBO NO KOMbLiaM KPYrnoro cevyeHus
Parker Hannifin
Prédifa Technology Division
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11.4 MNpepMeTHbIN YKa3aTenb H
HedTerasosas NnpOMbILLNIEHHOCTb, 97
A Huskue Temnepatypbl, 92
ABTOMOGWIIECTPOEHNE, 89 HemeLikoe 06beanHeHe CreLnaniicToB ra3oBoro 1 BOAONPOBOAHOMO
AHTUIKCTPY3MOHHbIE KonbLia Parbak® , 55 xo3siicTea - (Deutscher Verband fiir Gas und Wasser e.V.), 87
AspokocmMu4deckas otpacsb, 96
(o]
B O6paboTka noBepxHoCcTH, 56
basoBble anacTomepbl, 74 O6paboTka NOBEPXHOCTU NILLEBLIX CTOPOH YNnoTHeHUs, 107
BuomepmumHa, 90 OnpepneneHie KOHCTPyKLMK, 9
ByTafaneHakpunoHTPNILHBIA Kay'yK, 74 OceBble cTaTnyeckue ynnoTHeHus, 11
ByTtapunerosbiit kay4yk (BR), 74 OcTaTouHas gedopmauys npu cxatuu, 100, 100
ByTunkayuyk (IIR), 74 OcTaTouHoe yanuHeHue, 118
OcTpeble kpasi, 20
B Ownbkun npu yctaHoBke, 124
BakyyMmHble yrnotHeHus, 97 OcTato4Honn gecopmauun npu oxatum, 122
B3pbiBHas gekomnpeccus, 123 OcbopmneHs 3akaza, 69
BpauieHnue, 20
Bbi6op komnayHaa, 79 n
BbigasnusaHue B 3a3op, 121 MepeKkpecTHbIE CCbINKN 1S pa3Mepos., 127
Boicokuie Temnepatypel, 91 lMepekpy4eHHble ynnoTHUTENbHbIE KonbLa, 123
Bbixopf n3 cTposi us-3a , 122 Mep6yHaH Perbunan, 74
MepdTopkayuyk (FFKM), 77
r MuweBas n papmaveBTU4eCcKasi MPOMbILLNEHHOCTN, 96

TMAp1poBaHHbIN GyTaaneHakpUnoHNTPUNbHBIA Kay4yk (HNBR), 77 MpotHocTs (repMeTUUHOCTS), TexHMYecKas NAoTHOCTs, 101
lMHeBMaTM4eCKuin NopLUeHb — «MnasatoLas» cbopka, 15

a MokpbiTus ParCoat® , 69
Osvratens, 89 MonuakpunaTHbiin Kaydyk (ACM), 78
OuHamnyeckue ynnotHeHus, 12 MpegenbHoe yanviHexune, 113
[vHamMnyeckoe ynnoTHEHVEe NOPLUHA AN1S rmapaBanyeckux MpenMyLLecTBa YNNOTHUTENbHbIX KoneL, 7

npuMeHeHuni, 35 MpuBoaHble pemHu, 16
HAnHamyyeckoe ynnoTHeHVe NOPLUHS A MHEBMaTUHECKUX MpuMeHeHne B CaHUTapPHO-TUMMEHNYECKUX YCIOBUSIX, 97

npumMeHeHni, 40 MprMeHeHne ans paboTsbl ¢ rasom, 94
OunHamnyeckoe ynnoTHeHUe C «nnasatoLLeri» COoOpKom Ans Mpumep, 69

MHeBMaTUYECKNX NPUMEHeHNN, 44 Mpumep odopmneHus 3akasa, 52, 53
OuHamnyeckoe ynnoTHeHue Wwroka , 37, 42 Mpumecw, 19

Mpon3BogcTBO NOAYNPOBOAHUKOB, 94

7 MpoTusorpnbkoBble KomnayHAbl, 98
MN3meHeHne obbema, 117 MpoxoXxaeHne nonepeyHbIX NPoCBePeHHbIX oTBepCTuiA, 19
WsHoc, 112 MpoyHOCTb Npy pacTsxeHuu, 113
WHpekc coBmectumocTy anactomepa (ECI), 102 MpsiMoyronbHble pasmepbl NOCaJOYHON KaHaBKn — oceBast
MHCTPYKLMM NO NPOEKTUPOBAHNIO 1 YCTaHOBKe, 19 pecdopmaums, 11
Wcnonb3oBaHne ynioTHUTENbHBIX KOMeL, ¢ HaHECEHHbIM MepeumncneHsl, 71

nokpsiTnem ParCoat, 68 Monnankunenrnukons, HEPG, 91
Vcnbitanns Ha ctapeHue, 99 Monuansdaonedurbl (PAO) 1 oTHocsWmecs yriesopopoasl, HEPR, 91
Nctnpanune, 99

P
K PapnaneHble ctatnyeckne ynnotHeHms, 10
KomnayHgb!l 4ns NnpuBOaHbIX peMHeit, 16 Papnauvs, 114
KomnnekTbl ynnoTHUTeNbHbIX Konew, 64 Pa3mepbl NOCaA04HOI KaHABKN — AMHAMUYECKOe
Kopo6ka nepepa4, 90 rMOpaBnuYecKoe yrnoTHeHve, 14
Kopposusi, 103 Pa3Mmepbl NOCaA04HOI KaHABKW /1St «M1aBatoLLero»
KoathdurumeHT Tennosoro paclumpeHus, 99 YNNOTHATENLHOro Konbua, 15
KTW, 87 Pa3mepbl NOCaf04HON KaHaBKM Ansi COEAUHEHNs TUNa
«IACTOYKNH XBOCT», 12

M Pa3mepbl nocago4HOM KaHaBkM — MHEBMaTU4eCKoe
MoHTaxHbIe cmasku, 63 ynnoTHeHue, 15

m PyKOBOACTBO MO KOMbLAM KPYr/Ioro ceYeHust
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Pasmepbl nocago4Hon KaHaBkn — papguanesHas gedgopmaumsa, 10 @

Pasmepbl npu c>kaTum 1 pacyeTHble pa3mepsbl, 21 ®acku, 19
Pasmepbl npu c>kaTnn 1 pacyeTHble pa3mepsbl Ans dTopkayyyk (FKM), 76
rMapaBnMYecKnx npumeHeHnin, 34 dTopocunmkoHoBbIi kay4yk (FVMQ), 77

Pasmepbl npu c>kaTnn 1 pacyeTHble pa3mepbl Ans
NHeBMaTUYeCKNX npumeHeHnin, 39

PesbboBble coeanHerus, 52 X
Pe3b60oBble coegnHeHus 1ISO 6149-1 ana meTprnyeckon Xumuyeckas o6paboTtka, 90

Tpy6onposogHoi apmaTypsbl, 52 Xnop6yTtunoseiin kay4dyk (CIIR), 75
Pesb6oBble coeguHeHnst no SAE, 53 XnopnepeHosbili kay4vyk (CR), 75
Penakcauus Hanpsi>xeHus, 113 XnopcynbhoHMPOBaHHbIN NOAN3TUNEHOBbIN Kaydyk (CSM), 75

XpaHeHue, 106

C
Cxatune, 115 11}
Cwvna pedopmauun nonepeyHoro cedeHus, 114 LLIepoxoBaTtocTb 06paboTKM MOBEPXHOCTN — CTaTU4ECKOE
CucTeMbl, UICMONb3YHOLLME CONHEYHYO 3Hepruto, 91 ynnoTHeHue, 11, 12, 12
CurcTembl KOHOMLMOHMPOBaHKSA Bo3ayxa, 90
CkopocTb yTeuku rasa, 104 <]
Cwmazka Parker O-Lube, 64 OKCcTpemarnbHble TemnepaTypbl, 91
CooTtBeTcTBME CTaHAapTam, 87 OnacTtomepsl, 71
CranpgapTtbl, 125 OneKTpunyecKne cBoncTea anactomepos, 103
CtapeHune, 99 OnuxnoprugprHoBekIn Kay4dyk (CO, ECO), 76
Cratunyeckne , 21 OTuneHakpunaTtHbeln kayyyk (AEM), 76
CraTtundeckne ynnotHeHus, 9 OTuneHnponuneHosbin kay4vyk (EPM, EPDM), 76
CraTtndeckne ynnoTHeHnss — TpaneueuganbHbliin nas (ons OdpekT Dxoyns , 106

COEAVHEHVS TUMA «JTACTOYKUH XBOCT»), 12
Crartunyeckoe , 30 A
CTtaTtuyeckoe ynnoTHeHue LWToKa, 26 ApnepHasa aHepreTuka, 96

CronkocTb K n3Hocy, 118
CwuHTeTnyecknin acomp, HEES, 91

T

Tabnuua cosmecTmocTn cpeq, 130

TeeppocTtb, 106

TepmuHonorus wepoxosatoctn, 108

TepmonnacTuyHbln nonuypetaH (TPU), 78

TexHONorns OXnNaXk4eHUs N KOHAMUMOHUPOBaHWSA Bo3ayxa, 94

TonnuBHas cuctema, 89

TopmosHasa cuctema, 89

TpeHue, 109

Tpurnuumpng (pancosble Macna, pancoBbIil METUNOBbLIN 3¢up),
HETG, 91

y

YnnoTtHeHuns, 21

YpapHas ynpyroctb, 114

YonnHenue, 20

YMeHbLUEHME NONepeYHoro ceveHns,, 107

YnnoTHeHue nopuwHs, 21, 34, 39

YnnotHeHue dnaHua, 21

YnnoTtHeHue wToka, 21

YNnoTHUTENbHbIE KOMbLA KPYrIOro ceveHns st pe3bb0oBbixX
coefnHeHunn, 52

YRnoTHUTENbHbIE KOMbLA KPYrNOro Ce4eHns cepum 2-xxx, 47

YcTaHoBOYHbIE NpucnocobneHmns, 20

YnpaBneHue no KOHTPOJSIO 3a NULLEBBLIMU NPOAYKTaMU 1
nekapcTBeHHbIMK cpeacTeamu CLLA (FDA), 88

m PyKoBOACTBO MO KONbLAM KPYr/IOro ceYeHust 1 1
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Parker-Pradifa B mupe

Europe, Middle East, Africa

AE - United Arab Emirates, Dubai
Tel: +971 4 8127100
parker.me@parker.com

AT - Austria, Wiener Neustadt
Tel: +43 (0)2622 23501-0
parker.austria@parker.com

AT - Eastern Europe, Wiener
Neustadt

Tel: +43 (0)2622 23501 900
parker.easteurope@parker.com

AZ - Azerbaijan, Baku
Tel: +994 50 2233 458
parker.azerbaijan@parker.com

BE/LU - Belgium, Nivelles
Tel: +32 (0)67 280 900
parker.belgium@parker.com

BG - Bulgaria, Sofia
Tel: +359 2 980 1344
parker.bulgaria@parker.com

BY - Belarus, Minsk
Tel: +375 17 209 9399
parker.belarus@parker.com

CH - Switzerland, Etoy
Tel: +41 (0)21 821 87 00
parker.switzerland@parker.com

CZ - Czech Republic, Klecany
Tel: +420 284 083 111
parker.czechrepublic@parker.com

DE - Germany, Kaarst
Tel: +49 (0)2131 4016 0
parker.germany@parker.com

DK - Denmark, Ballerup
Tel: +45 43 56 04 00
parker.denmark@parker.com

ES - Spain, Madrid
Tel: +34 902 330 001
parker.spain@parker.com

Fl - Finland, Vantaa
Tel: +358 (0)20 753 2500
parker.finland@parker.com

FR - France, Contamine s/Arve
Tel: +33 (0)4 50 25 80 25
parker.france@parker.com

GR - Greece, Athens
Tel: +30 210 933 6450
parker.greece@parker.com

HU - Hungary, Budadrs
Tel: +36 23 885 470
parker.hungary@parker.com

IE - Ireland, Dublin
Tel: +353 (0)1 466 6370
parker.ireland@parker.com

IT - Italy, Corsico (M)
Tel: +39 02 45 19 21
parker.italy@parker.com

KZ - Kazakhstan, Aimaty
Tel: +7 7273 561 000
parker.easteurope@parker.com

NL - The Netherlands, Oldenzaal
Tel: +31 (0)541 585 000
parker.nl@parker.com

NO - Norway, Asker
Tel: +47 66 75 34 00
parker.norway@parker.com

PL - Poland, Warsaw
Tel: +48 (0)22 573 24 00
parker.poland@parker.com

RO - Romania, Bucharest
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