OI'BOY BO
HoBocubupckuii 'AY

WHxXeHEepHBI HHCTUTYT

Kadenpa «CenpcKoX03IHCTBCHHBIC MAITHHBD

TOIIJINBO 1 CMA30OYHBIE MATEPUAJIbBI

Meronuueckue yka3aHus
JUIsL CAMOCTOSITENIbHOM paboThI

HoBocubupck 2022



VK 669.75 (075.5)

Kadenpa «CenpckoX03IACTBEHHBIC MAITHHBD

CocrtaBuTens: I-p TexH. HayK, npodeccop I'. M. KpoxTa, kaH., TeXH. HayK, IO-
neHt B.A. Kpym.

Peuenzent: E.A. bynaes, kaHz. TeXH. HayK, JOLUEHT

TormmmBo 1 cMa304HBIE MaTepHaibl: MeToaudeckne yKa3aHUs Ui CaMOCTOSTEIILHOMN
pa6otsl/ Coct. I'. M. Kpoxra, B.A. Kpym, HoBocub6. roc. arpap. yH-T.— HoBocubupck,
2022. - 46 c.

Mertoandueckne yKka3aHus MPEAHA3HAYCHBI [UIS CTYICHTOB OYHOTO M 3a09HOTO OT-
nenenuit ImxeHepHOro HHCTUTYTA, oOy4aroniuxcs no Harnpasienuro 35.03.06 - Arpo-
UHKeHepus, npoduib - TeXHHYecKHe CHUCTeMBI M POOOTH3AlMS IHIIEBBIX IPOHU3-
BOACTB; CepBHUC TEXHUYECKHX CHCTEM; TEXHMYECKHE CHCTEeMBI M HU(POBU3ALHS IIPO-
U3BOJICTBA; DIEKTPOOOOPYIOBAHKE U IICKTPOTEXHOIOTHH.

YTBepKJIeHbl METOAMYECKUM COBETOM HHXEHEpHOT0 HMHCTUTYTa (TIPOTOKOI

Ne 2 o1« 27 » ceursiops__ 2022 roxa).

OTtBeTcTBeHHbIH 32 Belyck ['ycpkoB F0.A.

© ®I'bOY HoBocubupckuii rocyaapcTBEHHBIN arpapHbIil yHHBepcuTeT, 2022
© WnxeHepHbIN UHCTUTYT, 2022

2



BBeJeHHE

[MombeM PKOHOMHKH CTPaHBI CBSI3aH C Pa3BUTHEM TOIUTUBHO-YHEPTETHUCCKOW Oa-
3Bl U TOBBIIICHUEM KauecTBa MPOMYKIIMH, BHIMTyCKacMOil HedTenepepadaThIBAIOIIIMU
3aBOJIaMH.

CoBpeMeHHOE CeIhCKOXO3SIMCTBEHHOE MPOM3BOJCTBO PACXOAYET 3HAUYUTEIHHYIO
9acTh MU3ENBHOTO TOIUIMBA, aBTOMOOMIBHOTO OCH3WHA, MOTOPHBIX M TPAaHCMHCCHOH-
HBIX MaceJl, CHCHHUANBHBIX XHUIKOCTeH W IPYTHX HE(PTETPOIYKTOB, IPOU3BOINMEIX B
CTpaHe.

OKOHOMHYHOCTB, HA/IGKHOCTh U JOJITOBEYHOCTH PabOTHI TPAaKTOPOB, aBTOMOOU-
JIEH M CENbCKOXO3SMCTBEHHBIX MAIIMH B OOJIBIIEN CTENEHH 3aBHCHUT OT KadyecTBa
HE(PTENPOIYKTOB U MPABIILHOIO BHIOOPA MX COPTOB M MApOK MPH IKCIUTyaTalldd TeX-
HUKH.

Bonbioe 3HaYeHUE UMEET YKOHOMHOE, OSPEKHOE UCIOIb30BaHUE TOIUIMB M CMa-
30YHBIX MaTepI/IaJ'IOB. BO MHOTUX XOSHﬁCTBaX HOCTpOCHI)I TUIIOBBIC He(bTeCKJ'Ia)ILI,
MPUMEHSICTCS 3aKphITas MCXaHH3UPOBAHHAS 3allPaBKa C MOMOIIBIO TOILTHBOPA3IaTO-
HBIX KOJIOHOK U TIePEIBUKHBIX 3aIIPAaBOYHBIX arperaros.

3HAYNTEIPHOMY CHIDKCHHIO Pacxoja TOIUTMB M CMa30YHBIX MAaTEPHAIOB CIIOCO0-
CTBYET IOBBIIICHHE KadecTBAa TOBAaPHBIX HE(PTETPOIYKTOB, COBEPIICHCTBOBAHHUE KOH-
CTPYKIMH TPAKTOPOB, aBTOMOOWJICH W CEIIbCKOXO3SHCTBEHHBIX MammH. Hampumep,
HETPaBWILHO BBHIOPAaHHOE MOTOPHOE MAcClIO COKPATHUT PEecypc W CHHU3HUT HAICKHOCTD
pabotel mBurarens. OXHAKO NaXke camMble BBICOKOKAYECTBEHHBIC Macja HE MOTYT yBe-
JUYUTHh Pecypc pabOThI y3ia TPCHHS WM MEXaHHU3Ma, €CIIH 3TOT HE MPEAYCMOTPEH
KOHCTpYKTOpoM. CMa304HOE Maciio MOJKHO MMETh TaKOW 3amac HKCIUTyaTallMOHHBIX
CBOMCTB, KOTOPBIH TMO3BOJUT HOPMAJIBHO IKCIUTyaTHPOBATh Y3€JI TPCHHS 10 YCTAHOB-
JIEHHOTO CPOKa TEXHUUYECKOTO OOCTYKUBaHUS WK PEMOHTA.

OO0mue MeToAMYeCKHe YKA3aHUA 110 H3YYeHUIO AU CHUTINHBI
Heau 1 3aga4u Kypca

DKcIuTyaTanusi MallHHHO-TPAKTOPHOT'O MapKa MPEe/IoyiaraeT UCIoIb30BaHUE pas-
JMYHBIX PACXOMHBIX MAaTepHAJIOB (TOIUIMB, CMa30YHBIX MaTepUaOB M TEXHHUYECKHX
xunakocreit). CoBpemenHoe mpon3BoacTBo AIIK motpebmsier 1o 45% anuzensHOTO TOMI-
JIMBa ¥ MOTOPHBIX Macel, okoJio 35% Oen3uHa, Beimyckaembix B PD. [Toatomy B 00m1eit
CTPYKTYpE 3aTpaT Ha NPOU3BEACHHYIO MPOIYKIHUIO OOJIbILAs J0JISi OTHOCHTCSI K pacxo-
JlaM Ha TOIUIMBO, CMa304YHbIE MaTepualbl U TEXHUYECKUE KUAKOCTH. CHUKEHHE JOIH
3aTpar Ha He(YTEHPOIYKTH BO3MOXHO IIYTEM WX PAIlMOHAIBFHOTO MCIONB30BAaHUS: CO-
OTBETCTBHE KadecTBa HE(PTENPOayKTa KOHCTPYKTUBHBIM OCOOCHHOCTSIM MAIMHBI, CO-
BEPLIEHCTBOBAHUE Y4eTa TOIUIMBA U CMa304YHBIX MaTE€pUaJIOB, YIyUIICHUE yCIOBHH HX
xpaHeHus. Kpome Toro, cymecTByeT OOBEKTHBHAsi B3aUMOCBS3b MEXAY KaueCTBOM
TOIUIMBA M CMAa30YHBIX MaTEpPHAIOB, KOHCTPYKIHEH CHJIOBOW YCTAaHOBKHM M IOKa3are-
75iMA 3 (HEKTUBHOCTH MAIIHH.

B nayane 60-x roJj0B BO3HMKJIA U YCIIEITHO Pa3BUBACTCS B HACTOSILEE BpEeMs HO-
Basi OTpacyib 3HAaHUH O NMPUMEHEHHWH TOIUIMB M CMa30YHBIX MaTepHaJOB B TEXHHKE —
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XUMMOTOJIOTHS. [IOHATHE «XUMMOTOJIOTHS» NPOUCXOJUT OT CIOB «XUMHS», «KMOTOP»
U «iorus» (Hayka).

Henbro n3yueHus: aucuuiuinHbl « TOMIMBO M CMa304YHBIE MaTEPUAIIBI» SBISETCS
NpUOOpeTeHHEe CTYACHTAMH TEOPETHYECKUX 3HAHUM M HPAKTHYECKUX HABBIKOB IO
OIIPENIENICHUIO IKCILTYaTallHOHHBIX CBOIMCTB TOIUIMB M Maces, UX BIMSHUE HA TEXHUKO-
9KOHOMHYECKHE IOKa3aTeIH CaMOXOAHBIX U APYTHX CEIbCKOXO3SAHCTBEHHBIX MAILWH,
9KOHOMHH He(TEIPOIYKTOB M COKPAICHUH HX MOTEPb.

CTyIeHTBl CaMOCTOATENBHO HM3Y4YalOT AUCLUUILIMHY N0 OCHOBHOMY DPEKOMEHJO-
BaHHOMY y4eOHUKY. [ Goiee T1yOOKOro n3y4eHus: OTIEIbHBIX TEM M BOIPOCOB pe-
KOMEHYeTCsl IONOIHUTEbHAS JTUTEpaTypa.

3aKOHYMB M3YYEHHE MaTepHaja 110 TOMY WIH JPYyroMy pasjieny, HeoOXOJUMO OT-
BETUTH Ha BOTIPOCHI JUIsl CAMOIIPOBEPKH.

W3yuuB TeopeTHdyeckuii MaTepuan, CTYISHT NPHUCTYNAaeT K BBIIOJHEHUIO KOH-
TPOJNBHOM PabOTHI COMIACHO 3aJaHUI0. 3aJlaHue JUIl KOHTPOJIbHOM HE00X0AUMO MOy-
YUTh Yy METOAUCTA. Brinmonnennas KOHTPpOJIbHAsA paﬁoTa BBICBIJIACTCA B UHCTUTYT IJIid
HPOBEPKH.

[Ipuesxkas Ha OYEPEIHYKO CECCHUIO B HHCTUTYT, CTYICHT CIIyLIaeT JICKUWH IO
Han0oJee CIOKHBIM TeMaM JUCLUIUINHEL M BEINIONHSCT J1abopaTopHble paboThI; 3aBep-
maercs Kypc cladeid 3a4era, K KOTOPOMY IOITyCKAIOTCSl CTYICHTBI, BBINOJIHUBLINE U
3aIUTUBIINE KOHTPOJIBHBIC U Ja00paTOpHBIE PaOOoTHI.
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MeToanyeckue yKa3aHusl 0 U3yYeHUIO TeM U Pa3/iesioB Kypca
Paznen 1. Tomansa

1.1. IlpuMeHeHHE U IKCILIIYaTAIMOHHbIE CBOHCTBA TOIJIUB 15
3HePreTH4ecKUX CPeJCTB CelbCKOX035liCTBEHHOr0 MPOM3BOACTBA

B cooTBeTcTBHE C COBpEeMEHHOM Hay4HOH KiaccH(UKAIMed MOXHO BEIICIHTH
CIIEAYIONINE BHIBI SHEPTUH: TEIUIOBYIO, MEXaHHUUECKYIO, 3JIEKTPOCTATHIECKYIO, SIIEP-
HYIO, 3JIEKTPOMarHUTHYIO | T.JI.

W3 Bcero MHOTOOOpa3ust B BUJE KOHEYHON SHEPTUH B HACTOSINEE BPEMS HUCIIOJNb-
3YIOT TCIIOBYIO (OKOJIO 76% 0OIIEero pacxoaa HEPrHu), MEXaHUUCCKYHO (0koio 23%)
U 3JIEKTPOMArHUTHYO (U1 epejau SHepruu — okoJio 1%).

HcToynnkaMu TETSIOBOM M MEXaHUYECKOMN YHEPTUH SBIAIOTCS EPBUYHbIE dHEpTre-
tuueckue pecypesl (IIIP), koTopsle moxpasaesstoTcss Ha BO30OHOBISIEMbIE M HE BO3-
OOHOBIIsIEMBIE.

K Bozo6HOBIsIeMbIM ITDP OTHOCATCS: COMHEWHAs 3HEPTHs, THAPABIMICCKAS YHEP-
THS CTOKA PEK, SHEPTHs NPHIMBOB U OTJIMBOB OKCAHCKUX BOJ, SHEPTHS MHPOBOTO OKe-
aHa B BU/IE MOPCKHX M OKCAaHCKHMX BOJH, TEUCHHH, TEIUIOTa MOPEH M OKEaHOB, Te0Tep-
MaJlbHasl HEPTHs, SHEPTUsl OMoMacc (CeIbCKOXO3IHCTBEHHBIX KYIbTYp U MX OTXOJIOB,
JIPEBECHHBI, BOAOPOCIEH M APYTHX PACTUTEIBHBIX MaTEpHAJIOB TBEPABIX M JKHIKUX
OBITOBBIX OTXOIOB H T.II.), SHEPT U BETpa.

K ne Bo3oOHOBisieMbIM II9P oTHOCATCS MCKOMaeMble TOIUIMBA — OObIUHAsE He(PTh
U Ta30BbIH KOHJEHCAT, NPUPOJHbIE OUTYMBI, IPUPOIHBIN (€CTECTBEHHBIN) 1 HEPTSIHOM
(momyTHBI) Ta3, Yrojb, TOPIOYNE CIAHIBI U TOPd.

TomiuBo — roprouee BeniecTBO (OCHOBHASI 4acTh KOTOPOTO — YIJEPOJ), CIOCO0-
HOE€ K BBIJICJICHHIO OOJIBIIIOrO KOJIMYECTBA TEIJIOTHI M pa3BUBAIOIIEE MPHU 3TOM BBICO-
Kyl0 TeMIepaTypy, UMeElollee IIHPOKOe PAacHpOCTpaHEHHE B NpHUpPOAe, ToObIBaeMee
JIETKOJIOCTYIIHBIMH U JICIIEBBIMH criocobamu. Kpome Toro, TOINIMBO MpH CropaHuM He
JIOJDKHO BBIJICNISITh TOKCHYHBIX COSTMHEHHH.

TOmIMBO COCTOMT U3 OpPraHUYECKOM M HE opraHuueckod yacred. OpraHuyeckas
YacTh TOIUIMBA BKIIIOUAET B CE0sl TOPIOYYIO YacTh, IPEJICTABICHHYIO CIIEIYIONINMHU XH-
muueckumu anementamu: yraepos (C) — 50...87%, somopon (H) — 12...14%, kucino-
pox (0), cepa (S) — ot 0,01 B psige ciayuaeB 10 7% u He TOprouyro 4acth: a3oT (N),
kuciopox (0).

He roprouas 9acTh TOIUIMBA HE BBIIENAET TEIUIOTY M 00pa3yeT BHEIIHUN OanacT:
MuHepansHble mpuMecu (M) u Boma (W). Ilpu cropannu TommmBa Bofa HMCTapsieTcs,
MUHEpPAIbHBIE TPUMECH YACTUYHO PaA3jIaraloTcs U 06pasyror 300y (A).

BaacT razoo0pa3Horo TomiMBa — He roprouue rassl: kuciaopon (02), asor (N2),
yrnekucisiii ra3 (COz), cepusiit anruaput (SOz2), u napsl Boas! (H20).

VYranepon (C) n Bogopox (H) npu cropaHun BBIAEISIOT OOJIBIIOE KOJINYECTBO TEIl-
notel. Cepa, BXOAsIIas B COCTAB TOIUIMBA B HEOONBIIOM KOJHMYECTBE, 00pa3yeT mpu
CTOPaHUM OKCHUIBI CEpPbl, KOTOPBIE BBI3BIBAIOT MHTEHCUBHYIO KOppo3uto netaneil. Ilo-
3TOMY €€ HaJlMyKe B TOIUIMBE HEXEIaTeIbHO.
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Baxmneiinelr xapakTepuCTHKO JIIOOOTO TOIUIMBA SIBIISICTCS. €r0 TEMJIOTa CrOpaHus
(aneproemkocts). KommuectBo TternoTel m3mepsitoT xoyisiMu (k). JmurenpHoe
BpeMsl IOJIb30BANINCH KajopusiMu (kai). COOTHOIIEHHE MEXAy HUMH clienyromee: |
kai = 4,1867 JIx, 1 kkan =4,1867 kJx.

OHepreTHvecKuii MOTEHINAl TOIUIMBA ONpPENEISICTCS BBICHIEH — MaKCHMalIbHO
BO3MOYKHOE KoJm4decTBO TeIIoTH (Qp) wutn Hu3mIeH (Qu) TeIUI0TON cropaHus.

Beicras ynenbHast TEIIOTAa CrOPAHUA JKHIKOTO U TBEPAOTO TOIUIMBA ONPEACTSIET-
sl OKCIIEPUMEHTAIBHO WIH BBIYHCIACTCS PacdeTHHIM IyTeM 1o ¢opmyne J. Y. Men-
JeneeBa:

Qs =396C + 1256H — 109(O — S) k/x/KT.

B cBoro ouepenp HU3MIas yjAeNbHas TEIUIOTa CrOPaHHs OIpENeNsieTcss Kak pas-
HOCTB:

Qs = Qs —25(9H + W) k/I:x/Kr,

rne H u W — copeprkanue B TOILUTHBE BOJOPOJIA U BOABI.

Berautaemoe 25(9H + W) mpezcraiser coboil KOTHYECTBO TEIIIOTHI, 3aTPadeH-
HOE Ha NPEBpAIlCHHE BJIaTM TOIUIMBA B Iap, KOTOPBIH YHOCHTCS B arMocdepy C mpo-
JOyKTaMu CropaHus. [y XapaKTepHUCTHKH Ta3000pa3HBIX TOIUIMB IPHMEHSIOT 00bheM-
HBIIl 1TOKa3aTeNlb 00BEMHOMN TEIUIOTH CTOPAHUS, MPEICTABIAIOMNN CO00H KOIMIECTBO
TETUIOTHI, BBIENSEMON TIpH cropanuu | m° rasa.

OmpeneneHne TEIIOTH! OIBITHBIM ITyTEM MIPOU3BOAAT B CIICIIMAIBHBIX MPpHUOOpax —
kajopuMeTpax. CyImIHOCTP METOZAA 3aKJII0YACTCsl B COKUTAHWM HAaBECKH HCIBITYEMOTO
TOIUIMBA WJIM ONpENeICHHOT0 00beMa ra3a B KaJlopUMeTpUiecKol bombe B cpene cxa-
TOT0 KHCJIOPO/ia U ONpPEJIeNICHUH KOJINYECTBA TeIUIOTHI, BHIICISIONICHCS IIPU CTOPaHHH.

I'openue - OBICTPO TpOTEKAIOLIAsl PEAKLUsI B3aUMOACHCTBUS YIIIEBOJOPOJIOB M
NpUMecel TOIUIMBA C KHCJIOPOJOM BO3[yXa, KOTOpas CONPOBOXKAAETCS BbIJIEICHUEM
TCIJIOTBI U H3JIYYCHUEM CBETA. I_IJ'IH BO3HUKHOBCHHA pPCaKIUn HeO6XOI[I/IMO, YTOOBI
TOIUIMBO U OKMCJIUTEIb OBLIN HarpeTsl 10 TEMICpaTypbl CaMOBOCINIAMEHCHUA TOIIJIUBA,
3aBUCSIICH OT er0 XUMHYECKOTO cocTaBa M (PM3MIECKNX CBOMCTB, KOHICHTPAINU KHC-
J0poJia, CIIOcOO0B cMeceoOpa3oBaHus, TEMITEPATYpPhl OKPYXKAIOIIEH Cpelpl U T. II.

Jnst moHOTO cropaHus | Kr TOIJIMBAa TEOPETHYECKH HEOOXOIMMOE KOJIHMYECTBO
Bo31yxa Lx (kr) onpenensiercs mo gopmyie:

Lt=(2,67C + 8H + S - 0) /23,2,

rie ko3 OUIMEHTHI B YUCITUTEINE TOKAa3bIBAIOT TEOPETUUECKH HEOOX0ANMOE KOJIH-
YeCTBO KHCIIOPOa TSl OKHCIIEHHUs, cooTBeTcTBeHHO 1 KT yriepoaa (C), Bomopoaa (H),
U cepsl (S) onpeiesieHHOe 10 XMMUYECKHM PeakiMsiM; COCTaB TOIUIMBA B MPOLIEHTaX.

B peanbHbIX ycinoBusax 0ojiee MOJHOe CropaHie TOIUIMBA BO3MOXHO ITPpU OO0JIbILIeM
KOJIMYECTBE BO3AYyXa IO CPABHCHUIO C TCOPECTUYECKUM, HA3bIBAEMBIM )IeﬁCTBHTGHBHBIM
KosmaecTBOM Bo3xayxa (La). JleHCTBUTEIbHOE KOJMYECTBO BO3AyXa OIPEHCNSIOT MPH
CrOpaHWM TOIUIMBA C TIOMOIIBIO CIIEIMAIBHBIX PAacXOJOMEPOB (POTALMOHHBIE, Ha-
(parmMeHHble, TypOUHHBIC H T. 1.).

OtHolIeHne AeHCTBUTENBHO M3PACcX0/I0BAHHOTO KOJIMYECTBA BO3JyXa K TEOPETH-
YeCKH HeOOXOAUMOMY KOJIMYECTBY Ha3bIBAIOT KOA()(GHIUEHTOM H30bITKA BO3MyXa ().

a= L,u/ L.



Tpebyemast BenmuuuHa Kod(QdUIKEHTa M30BITKA BO3AYyXa NMPHU CTOPAHHUH MOXKET
KOPPEKTHPOBATHCS 110 COCTAaBY MPOJYKTOB CrOPaHHs, KOTOPBIH OIpENesieTcsi ¢ IIOMO-
IBI0 Ta30aHATIM3aTOPOB.

B nacrosiee Bpemst HeTh — OCHOBHOM HCTOYHHK TIOJIyYEHUS YKHIKUX TOILIHMB
pa3NUYHBIX BHIOB M HAa3HAYECHHH, CMA30YHBIX M CIEIHAIBHBIX MAacel, IUIaCTHYHBIX
CMa30K " APYToil pa3HOOOpa3HON MPOIYKINH.

Ha mupoBom pbiHKe mpomatoT HedTh aByX coptoB — «Brent» u «Uralsy. Hedrs
MIEPBOTO COPTa NOOBIBAIOT B CTpaHaX ApaBHUICKOTO MMOIyoCTpoBa, B Benecyame n Mek-
cuke, a BToporo — B Poccun u crpanax Ceseproit EBporer. Hepts «Brent» moposxe
«Uralsy, Tak KaK COOep)KUT MECHBIIEE KOIMIECTBO CEPBI M UMEET 6Oiee BRICOKYIO TEIl-
JIOTY CTOpaHHUs.

Hedrp npencrasiser coboii CII0KHYIO CMECh Pa3IMYHBIX COSIMHEHHUH yTiiepoa C
BomoposioM. Ilo 3jeMeHTHOMY cocTaBy OHa comepkuT 83...87% yruepoma (C),
11...14% Bomopoma (H), 0,1...1,2% xucnopona (0O), 0,02...1,7% azora (N) u
0,01...5,5% cepsi (S).

B cocTtaB He(TH BXOIAT TPH OCHOBHBIX Kjlacca YTJICBOIOPOJOB: MapadHHOBEIE,
Ha(TEHOBBIC ¥ apOMATHIECKHE.

IMapadgunossie yriaesogopoabl (ChHzn+2) cOCTaBIsIOT OCHOBHYIO Maccy HE(TH.
OHH MOTYT OBITH HOPMAJIBHOTO M M30MEpHOTO cTpoeHus. IlapaduHoBsie yrieBomopo-
JIbl HOPMaJIbHOTO CTPOCHUS JIETKO OKHCIISIOTCS IPH MOBBIMICHHBIX TEMIEpaTypax, Mmo-
3TOMY HE IIPUTOJHBI B TOIUIMBAX AJISI KapOIOPATOPHBIX JBUTATENEH, TAK KaK BBI3BIBAIOT
JIETOHAIIMIO, HO JKeJaTeNbHbl B MU3CIBHBIX TOIUIMBaX (oOecrednBas MSTKYIO paboTy
nBurareneil). M3oMepHble coeMHEHUsI 001aaloT BBHICOKOW JETOHALMOHHOM CTOMKO-
CTBIO U TIOOTOMY SBJIAIOTCA OCHOBHOH 4acCTbIO COBPEMCHHBIX 6CH3I/IHOB.

[MTapaduHOBBIE YrIIEBOJOPOBI UMEIOT OTHOCHUTEIBHO BBICOKYIO TEMIIEpaTypy 3a-
CTBIBAHUSA, YTO 3aTPYAHACT UX HUCIIOJIB30BAHNWE B 3UMHHUX COpTax JU3CIIbHBIX TOIJIMB U
Macell.

HadTeHnoBble yrieBoaopoabl U UX IPOU3BOJHBIE SIBISIOTCS OCHOBHOM YacThIO
CMa304HBIX Macel, UX HaJIW4He JKeNaTeJIbHO TaKXKe B OCH3WHAX W JAN3EJBHBIX TOIUIH-
BaX, 0COOEHHO B 3MMHHX COPTax, TaKk KaK OHH MMEIOT HU3KYIO TeMIepaTypy 3acThIBa-
HUSL.

ApoMaTH4yecKHe YIJIeBOAOPOABI CIOCOOCTBYET MOBBIIICHHIO JETOHAIIMOHHOMN
CTOHUKOCTH 6eH3I/IHa, TaK KaK OHU HMECIOT BBICOKYIO yCTOfI‘-IPIBOCTB K OKHCJIICHHUIO, HO
OTHU COCIUHCHUSA HEKEIATCIbHBI B JIU3CIIbHBIX TOIJIMBAX, IOTOMY YTO BBIZBIBAIOT KECT-
KyI0 paboTy au3erei.

B mponecce mepepaboTku HedTH 00pa3yroTCcs HempeaedbHbIe YII€BOA0POAbI,
KOTOPBIE CHIKAIOT CTAaOMIIBHOCTH IOJIydaeMbIX HeTenpoaykToB. Ilpu xpaHeHnn He-
MPEACIbHBIC YIJIICBOAOPOABI MOTYT COCANHATHCA APYT C APYTOM HIIU OKUCIIATHCA KHUC-
JIOPOJIOM BO37yXa, 00pa3ysl CMOJIMCTBIE BEICOKOMOJIEKYJISIPHBIE COEMHEHUSI U OPTaHH-
YecKHe KUCIOTHI. boblias 4yacTh 3TUX COEAMHEHUH yAaseTcs IPH OUYUCTKE MOJTyYeH-
HBIX HE(TETIPOAYKTOB.

[lepepaboTka HedTH OCyIIECTBIsIETCS (PU3NIECKMMH ¥ XUMHYECKHMH cIriocoda-
Mu. Pu3nyeckne cnocodbl nepepaboTKU 3aKIIOYAIOTCS B pa3/IelIeHUH CBIPbs Ha CO-
CTaBHBIC YaCTH IO TEMIIEpaTypaM KHUIeHHs 0e3 M3MEHEHHUs IIepBOHAYaIbHOTO XHMUYe-
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ckoro cocraBa. K HUM oTHocsaTcst mpsiMasi (aTMocdepHass M BaKyyMHas) IE€PEroHka
HepT. XMMHMYecKHe CMOcOoOBI OCHOBAaHBI Ha M3MEHEHHH NEPBOHAYAIBLHOTO XMMHUYe-
CKOI'0 cocTaBa nepepadaTbIBAEMOr0 CHIPbsI, B PE3YJIbTaTe 4ero 00pa3yloTcst IPOIYKTHI C
3apaHee 3aJlaHHBIMH cBo¥icTBamMu. Ha mepepabaTsiBaroninx HehTEXMMHUYECKUX 3aBOJAX
BCE CITOCOOHI IepepaboTKH CHIPHS B3aNMOCBSI3aHbI.

[omy4yeHHBIE TUCTHIUIATHI HE SBITIOTCS TOTOBOH (TOBapHOM) MPOAYKIIUEH, a CITy-
JKaT ChIPhEM ISl IPOM3BOACTBA MAPOYHOTO MPOAyKTa. OTBETCTBEHHON M Ba)KHOW da-
CTBIO TIPH TIOJTy9ICHUH TOIUTUB SIBIISIETCS ouncTKa. CymecTBYIOT XUMH4YecKue 1 Gpusu-
YyecKHe MeTO/Ibl OUNCTKH.

IIpu XMMHYeCKMX MeTOJaX HEKEIATENbHBIE COSAMHEHUS, HAXOIAIIUECS B
HeTenpoayKTax, BCTYNAIOT B XUMHYECKUE PEAKIUU C PeareHTOM (KUCIIOTa, IIEI0Yb,
THIpOTreHu3alys), a 3aTeM yaamstorcd. IIpu ucnonbp3oBaHuM (pU3HYECKHMX METONOB
OUUCTKA MPOHCXOIUT IIyTEM PACTBOPEHMS HEXKEJATENIbHBIX COCAUHEHUI C MOMOUIbIO
CCJIICKTUBHBIX paCTBOpHTeJ’Ieﬁ W UXx a;[cop6u1/m Ha TMOBEPXHOCTHO-AKTHUBHBIX BELIC-
ctBax. llemp OUMCTKM — yHajeHHe U3 JUCTUIUIATa BPEAHBIX NpUMeced (CEepHHUCTHIX,
A30THBIX COCAMHEHHH, CMOJIMCTHIX BEIIECTB, OPTAHNYECKUX KUCIOT U Jp.), & HHOTAA H
HEXKeNaTeNNbHBIX YIIIEBOAOPOJOB (HENPEAETbHbIX, MOTHIUKINIECKUX U JIP.).

Bonpocs! 1J1s1 camonpoBepku

1.  KakoB anemeHTHBIN cocTaB HeTnu? Ha3oBHUTE OCHOBHBIC TPYIIIBI yIIIe-
BOJIOPO/IOB, BXOZSIINX B COCTaB HE(YTH M JaWTe MX KPATKUE XapaKTepH-
CTHKH.

2. HazoBuTe OCHOBHBIC IPYIITBI HEMIPECIbHBIX YIIIEBOJAOPOJOB U YKAKUTE
ux cpoifcta?

3. Kak Biusier XuMHYecKuil cocTaB He()TH Ha CBOMCTBa IOJIy4aeMbIX
HedTenpoayKkToB?

4.  Kakue IMCTHIUISATHI NOJTYYalOTCs P NPSIMOit nieperonke HepTu?

5. Pacckaxure o IpUMEHsIEMBIX B Ipoliecce nepepaboTKy HeTH KpeKnHT-
npoueccax? B uem 3akmodaeTcs CyIHOCTb KpeKHHT-TIporiecca?

6. BimgHue XmMmu4eckoro cocraBa He(TH Ha CBOHCTBA MOIyYaeMBIX
HedrenpoayKkToB?

7.  Uenp ounctku HeTenpoaykTo? CrocoOBl OYUCTKH HEHTETIPOAYKTOB U

UX CYITHOCTbH?

UTo BXOJHUT B COCTaB OPraHUYECKON M HEOPTaHMYECKON JacTeH TOTIIUB?

Kak mouumarts Beiciiyo Qs 1 HU3MIYI0 Qu TEIUIOTY CrOpaHus TOIUIUBA?

10. Kak ompenenuts Boicinyio Qp Hu3IIyI0 Qu TEIWIOTY CropaHus IO JaH-
HBIM 3JIEMEHTHOTO COCTaBa TOIINBA?

11. Yro Takoe ycIOBHOE TOIUIUBO?

12. Hanmmwre u 00bsicHUTE HOPMYITY IJIS TTOJICUETA TEOPETHIECKH HE00XO0-
JIIMOTO KOJIMYECTBA BO3YyXa IPH FOPEHHH XHIKOTO, TBEPAOTO M Ta3o-
00pa3Horo TOruTMBa?

13. Kak Bimsier M30BITOK M HEOCTATOK KUCIOPO/A BO3/lyXa Ha IPOIecC To-
peHus?

14. Uro na3bIBaeTcs OeqHOM, OoraToif 1 HOpMaNbHOH roproyel cMechio?
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1.2. OkcmIyaTanimoHHbIE CBOHCTBA aBTOMOOWILHBIX O€H3UHOB

C y4eToM TEXHOJOTHMH MOJYYCHHS BCE TOIUIMBA ACHATCS HA AUCTHILISATHBIE U
ocratounble. JHCTHILIATHBIE TOIUIMBA — OCH3WH aBHALIMOHHBIA U aBTOMOOWIIBHBIN,
pPEaKTHBHOE TOIUIMBO, IW3EIbHOE TOIUIMBO M MeyHoe. OcTaTo4Hble TOMJIHUBA — MO-
TOPHOE TOIUIMBO JUIA CPeIHE-M MaJOOOOPOTHHIX Am3elieil (TeroBo3sl, cyaa). OqauM
U3 TIABHBIX TPeOOBaHHM, NMPENBABISIEMBIX K OCH3WHY, SBISCTCSA €ro JNETOHAIIMOHHAS
CTOHUKOCTD. JleTOHAIMOHHOE CTOPaHUe XapaKTepU3yeTCs: OOJBIINMH CKOPOCTSIMU CrO-
panus paboueii cMecn: HapuUMep, €CITH IPH HOPMAJIFHOM CTOPAaHHH CKOPOCTH pacIpo-
cTpaHeHHsI (PpOHTa IUIAMEHH COCTaBiseT 25...35 m/c, TO IpU aHOMAJIILHOM CTOpPaHUHU
ona Bospactaet mo 1500...2500 m/c. IIporecc ropeHuss mpu 3TOM CrOPAHUE MOXKET
npuoOpeTaTh B3PBIBHON XapakTep ¢ 0Opa30BaHHUEM YAApPHBIX BOJH IO HECTOPEBIICH
YacTH CMeCH. BOJIHBI, MHOTOKPAaTHO OTpaXkasiCh OT CTEHOK KaMephbl CrOpaHusl, BbI3bIBA-
0T MOSABJICHUC METANIMYCCKUX CTYKOB B JIBUTATECIIC. B peE3yJIbTaTC NPOUCXOAUT MaacC-
HUEC MOIIMHOCTU ABUTATECIIA U €ro ICperpes, KOTOpLIﬁ MOXCT BbI3BATH MNPOropaHue
MIOPIIIHEH U KJIaImaHoB.

JleToHAIMOHHAS CTOHKOCTH OCH3MHOB OIICHUBACTCS YCIIOBHOHM CAMHUIICH, HA3HI-
BaeMoil OKTaHOBBIM 4HcIoM (OU), KOTOpOE OMpeessieTcs] AByMsl METOlaMU: MOTOP-
HBIM H HCCIeI0BATENIBCKHM. OTH METOJBl OTJIIMYAIOTCS B OCHOBHOM pEKHMAMH
HATPY3KH JBUTATEIST YCTAHOBKH TSI OTIPEIEICHUS OKTAHOBBIX YHCEIL.

OKTaHOBOE YUCIIO ONPEACIAIOT Ha OXHOIMIMHIPOBONH MOTOPHON YCTAHOBKH C IIE-
PEMEHHOM CTEeMeHbI0 CXKATHsS C MyTeM MPUMEHEHHS 3TaJOHHOTO TOILIMBA. DTAJIOHHOE
TOIUTUBO MPEJCTABISCT OO0 CMeCh ABYX YIJTICBOJOPOOB Mapad)MHOBOTO psiia: M30-
okrana CgHig (ero geToHaruoHHasi CTOMKOCTh nmpuHUMaetcs 3a 100 equHMIl) U HOP-
MaJjbHOro rentaHa C;sHis neToHalMOHHAsE CTOMKOCTh KOTOPOro mpuHUMaeTcs 3a 0
CAUHUII.

OxranoBoe 4ucJio Jo 100 ex. paBHO MPOIIEHTHOMY COJIEPYKaHUIO TI0 00BEMY H30-
OKTaHa B UCKYCCTBEHHO MPHUTOTOBICHHOH CMECH C HOPMAIIEHBIM T€IITAaHOM, KOTOpasi 110
CBOCH JIETOHAITMOHHON CTOMKOCTH PaBHOIICHHA HCIIEITYEMOMY OCH3UHY.

JleTOHaIMOHHYI0 CTOMKOCTh OCH3MHA MOKHO OMPEHCITUTHh PacYeTHBIM CHOCOOOM
IO CIICAYIOUICH AIMITMPHYECKON 3aBUCIMOCTH .

0O4=125,5 - 413/¢ + 0,183D,
rae — OY okTaHOBOE 4KCIIO OEH3MHA;
€ — CTCIICHb CXKaTuA JBUIaTCIIA,
D- AAAMETP MUIIUHAPA ABUTATCIIA.

HUcnapsiemocts TonmBa. OpakiMOHHBIN COCTAB SBJISIETCS OJHUM U3 OCHOBHBIX
IoKa3aTesel HCIapseMOCTH TOIUTBA (aBToMOOMIBHOTO OeH3mHa). Bee HedTsaHBIE TOTI-
JIUBa — CJIOXHAsi CMECh YIIeBOJOPOAOB, KOTOpas BBHIKHIIAET B IIMPOKOM JHAIa30HE
Temnepatyp. @pakmusa — YacTh TOIUIMBA, BBHIKUIIAIONIAS B OINPEICICHHOM JHAaNa3oHe
TeMIepaTyp.

ABTOMOOMIIbHBIE OCH3MHBI BBIKMIIAIOT NPH TeMmneparypax ot 35 no 195°C. Ucna-
psAeMOCTh OCH3WHA OLCHUBACTCS TI0 TEMIIEPATYPHBIM IpeJeliaM ero BBIKHITAHUS U IO
TeMIepaTypaM BBIKHIIAHUS €r0 OTACIBHBIX YacTeH - Ppakiuii.
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OcHoBHBIe ppaknuu — IycKkoBas, pabodas u kouuesas. IlyckoByio ¢pakuuio
COCTaBJIAIOT CaMble JIETKOKUITAILINE YIIIEBOJOPO/bI, KOTOpble HaxoxsaTcest B 10% o0Obe-
Ma quctiiuisita. Pagouyro dpakuuro npeacTaBisioT IMCTUILIATHL, HAXOAsIINeCs B IIpe-
nenax ot 10 1o 90% neperonsemoro oobema. @pakuust, Beikunatomas ot 90% odbrema
JI0 KOHIIa KWTICHHs, Ha3biBaeTcsi KoHueBoii. B coorBerctBre ¢ 'OCT ¢pakumnoHHBIN
COCTaB HOPMHPYETCS IIITBIO XapaKTEPHBIMHM TOYKAMH: TEMIIEpaTypa Hadajla KHUICHUS
tix., TEMIEpaATypa MEPETOHKH t10v, l50%, loow M TeMIlepaTypoi KOHIa KHUIICHHUsI OCH3MHA
tK.K-

ITyckoBble cBoiicTBa OCH3MHOB OIICHUBAIOTCS TPEMsI MOKA3aTEIAMHU: TeMIIEpaTy-
POl Hadana MeperoHKH, Temmneparypoii neperonku 10% OeH3WHA M JaBIEHUEM HACHI-
IIEHHBIX MapOB.

B coorBerctBue ¢ I'OCT 2084-77 aBToMOOMIbHBIE OEH3UHBI JIETHETO BUIA JOJIK-
HBl UMETh TEMIlepaTypy Hayana neperoHku He Hmwke 35°C, 10% OeH3nHa DOJDKHBI T1e-
peroHsThes npu temneparype He Boime 70°C. /i GEH3WHOB 3UMHETO BUJA TEMIIepa-
Typa Hauajna NMeperoHku He Hopmupyertcs, a 10% OeH3uHa TOMKHBI EPEroHsATHCS NpU
temrniepatype He Bbimie 55°C. IlostoMy OCH3MHBI JIETHETO BHA OOECIICUMBAIOT ITYCK
XOJIOJTHOTO JIBUTATENSI IPH TEMIIEpaType OKpyXKaromero Bo3ayxa Beime 10°C, a B xxap-
KUl IETHUH NIEpHO OHM HE 00pa3yroT MapoBBIX MPoOOK. beH3MHBI 3UMHET0 BUa AAI0T
BO3MOJKHOCTb 3aITyCTHTh XOJIOJHBIM JBUTATEIb IPH TEMIEpaType BO3AyXa 0 MHHYC
26...28°C.

[IpenenbHy0 MUHUMAaNBHYIO TEMIEPATYpPY, IPU KOTOPOH BO3MOXKEH IMYCK JIBUTa-
Tensl Ha OSH3MHAX Pa3IMYHOrO (PPAKLMOHHOTO COCTaBa, MOXHO OIPENEIUTh 10 (op-
MyJe:

t:=0,5 ti0% - 50,5,

e tioy - TeMIepaTypa KOHIa neperosk, °C.

Temneparypa neperonku 50% o0bema OEH3UHA XapaKTEPU3yeT CKOPOCTh Mporpe-
Ba II0CJIE IyCKa M MPUEMHCTOCTh JBHUIATENs, KOTOpas ONpeaenseT JUHAMUKY aBTOMO-
6usa. Temmneparypa neperonku 50% oObeMa OeH3MHA A1 JIETHETO BHJA OJDKHA OBITH
He Bbiuie 115°C, mist 3umuero Buja He Bbie 100°C. beH3un ¢ HU3KOH TeMmeparypoi
neperoHkn 50% ObIcTpee ucmapsercs BO BIIYCKHOM TpyOONpOBOZE, YIIydlIaeTcs
HaIoJIHEHNE IWIMHAPOB TOPIOYEH CMEChl0 M BO3pacTaeT MOIIHOCTH jaBuratens. Ilo-
BBILIIEHHUE TeMIlepaTyps! neperoHkn 50% Oensnna Boime TpedoBanne 'OCT 3amemser
MpoIlecC NCTIapeHNEe TOIUINBA, YTO YBEJINYHMBACT MPOJOJKUTENBHOCTh IIPOrpeBa ABHUIa-
TeJd Mocie MyCcKa ¥ yXyAllaeT AUHAMHUKY aBTOMOOMIIS.

Temneparypa neperonku 90% M KoHIla KuUIEHHS OEH3MHA XapaKTEPHU3YIOT €ro
MOJHOTY McmapeHus O0eHsuHa. Korma B GeH3WHE COAEP)KUTCS MHOTO BBICOKOKHITAIINX
YTJIEBOAOPOAOB, TO OHHM HE HCHAPSIOTCA BO BITyCKHOM TpPyOONpOBOJE IBHUTATENs, H
MOTAAAI0T B IMUIMHAPEI B BUIE KUAKOCTH. YacTh KHUIKOT0 OEH3MHA, MOCTYIAIOIIETO B
KaMepy CrOpaHus, MCHapsAeTCsl U CTOpPAaeT, a OCTaBLIasICAd 4acTh CTEKAET MO CTEHKaM
LIUINHIAPA U CMBIBA€T C HUX MACISHYIO IJIEHKY, YTO BBI3bIBAET MOBBIIMICHHBIA H3HOC
TPYILIMXCS MOBEPXHOCTEH IMIMHAPONOPIIHEBOM Tpynmbl. Kpome Toro, Tspkensie Gppak-
1y OEH3MHA, MoMaiast B OA0H JIBUraTessl, CHI)KAIOT Ka4eCTBO MOTOPHOTO.

OTHOCHUTENBHOE N3MEHEHHE U3HOCA LIMIMHPONOPIIHEBOI IPyMIIbI B 3aBUCUMOCTHU
OT TeMIepatypsl neperonkn 90% oobema OeH3MHA MOKHO pacCUUTaTh 110 hopMylie:
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DH =100 + 0,03(too% -160)?,

rae - tooy TeMmepaTypa neperonku 90% odbrema O6eH3uHa, °C.

Temmneparypa neperonku 90% oObeMa s aBTOMOOWJIBHBIX OCH3WHOB JICTHETO
Buaa fopkHa ObITh He Bheimie 180°C, a sumuero — 160°C. Konen kumneHus O€H3UHOB
JIETHETO BHUJIA TOJDKEH OBITh He BhIme 195°C, a 3umuero — 185°C. (cm. Tabmuiy 2.1.).

CKOpOCTh U MOJIHOTA MCIAPEHUS] OCH3MHOB B 3HAYUTEIHHOM CTEIICHH OIpeeIsIeT-
Csl IaBJICHHEM HACBIIICHHBIX MapoB. J[aBIeHHEM HACHIIICHHBIX MAPOB HA3bIBAIOT JIaB-
JICHWE, pa3BUBAEMOE MapamMH B YCIOBHSIX PABHOBECHOTO COCTOSIHUS C YKHKOCTBHIO IPU
JIaHHOM TeMIeparype.

Taoaun 2.1. OcHOBHBIE ITOKA3aTeJIH 0EH3MHOB

o | 3 & S| ol &
IMoka3arenn Z = = = 3 =
< < < <
OKTaHOBOE YHCIIO:
MOTOPHBIN METOII; 76 | 825 85 85 88 88
HCCIIeTOBATEIbCKHIH - 91 93 95 96 98
@OpakIMOHHBINA COCTAB:
TeMIepaTypa Hayajla I[epPerOHKH
0ensuna, °C, He BBIIIIE:
JIETHETO; 35 35 35 35 35 -
3HUMHETO - - - - - -
10% OeH3uHa meperoHsercs mpu
Temnepartype, °C, He BbIIIE:
JIETHETO; 70 70 70 75 75 75
3UMHETO 55 55 55 55 - -
50% OeH3WHA NEpEeTOHSETCS IPH
Temneparype, oC, He BBIIIE:
JIETHETO; 115 | 115 115 120 | 120 | 120
3UMHETO 100 | 100 100 - - -
90% OeH3WHA TIEpETOHSACTCS TPHU
Temneparype, oC, He BBIIIE:
JIETHETO; 180 | 180 | 180 | 180 | 190 | 190
3UMHETO 160 | 160 160 160 - -
JlaBneHne HachIEHHBIX IapoOB
Oen3una, klla:
JIETHEr0, HE OoJiee 66,7 | 66,7 | 66,7 | 66,7 | 79,9 | 79,9
3MMHETO 10 10 bi (o) bi (o)
93,3933 | 933 | 933 - -
Copepxxanne (paKTHYECKHX CMOJI,
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mr/100cm®, He Gouee:
Ha MECT€ MPOU3BOJICTBA; 5,0 5,0 5,0 50 | 50 5,0
Ha MecTe MoTpeOIeHus 10,0 | 100 | 10, |[100 ]| - -

Ilo 3HaueHMIO aBJIEHUS HACBHIEHHBIX NMAapOB MOXKHO CYIUTh O NYCKOBBIX CBOM-
cTBax OEH3MHA, CKJIOHHOCTH €ro K 00pa3oBaHMIO MapoBHIX MPOOOK B TOIUIMBHOM CH-
CTEME JBHUTATEIs, BO3SMOXKHBIX MOTEPSIX NP TPAHCIIOPTHPOBKE U XPaHEHHUH.

Uem Oombine B OEH3WHAX COACPIKUATCS YTICBOAOPOAOB C HU3KOHM TeMIIepaTypoiu
KUIICHUSI, TEM BBIIIE €T0 MCHAPsEMOCTh M JAaBICHUE HACBIIIEHHBIX MApOB, JIyUIle ITyc-
KOBBIE CBOWCTBA JBHUTATENsl, HO BO3pAcTacT CKIIOHHOCTh K 00Pa30BaHUIO APOBBIX MPO-
60K.

VY BBIITyCKaeMbIX B HACTOSILEE BPEMsI aBTOMOOWILHBIX OCH3MHOB B COOTBETCTBUHU
¢ 'OCT 2984-77 naBneHue HaCHIIICHHBIX NTapOB OEH3WHA JIETHETO BHA JIOJDKHO OBITH
He 6osee 66 661 ITa (500 mm. pT. cT.), @ 3UMHETO BUaa — OT 66 661 1o 93 325 Ila (500-
700 mm. pT. ct.). Pabora aBTOMOOWIS B JICTHHI MEPHOA Ha OCH3WHAX 3MMHETO BHA
3ampeleHa, Tak Kak B CBSI3M C BBICOKMM JIaBICHHEM HACHIIIEHHBIX MapoB OeH3uHa B
cHCTeMe MUTaHMs OYAyT MHTEHCHBHO 0Opa30BBIBaThCS MapoBbie MpoOku. PaboTa aBTo-
MoOWiIeH B 3UMHHI NEepHOJ HA JIETHEM OCH3MHE CONMPOBOXKAACTCS 3aTPYIHEHHBIM IIyC-
KOM, CHI)KEHHEM AMHAMUYECKHX KAauyeCTB M MOBBIIICHHBIM M3HOCOM LIMIHMHIPOIIOPII-
HEBOU rPpyIIBL.

[Tpn n3ydeHnn 3KCIUTyaTallMOHHBIX CBOWCTB OCH3MHA HYXXHO PacCMOTPETh U APY-
rHe HE MEHEe BaXKHbIC IOKa3aTeNn KadecTBa OCH3MHA: CTAOWIBHOCTB, CKIOHHOCTH K
HarapooOpa30BaHUIO, KOPPO3HOHHBIE CBOWCTBA.

Bompocs! 1t caMmonpoBepku
TpeboBanus, mpeabABIsAeMble K OCH3MHAM.
Kaxk onpenensiercs: ppakimoHHbII cocTaB OeH3nHa?
3. KakuMu xapakTepHbIMH TeMIepaTypaMu OLEHUBAeTCsl (PpaKIMOHHBIH
cocTas OeH3UHA?
4. Yto Ha3BIBacTCA ITyCKOBOW M paboueil Pppakumsmu? Kak oHM BIUSIOT Ha
pabory nBurarens?
UeM OTIMYAIOTCSI 3MMHHE COPTa OEH3MHOB OT JIETHUX?
UYro Takoe (hakTHIECKNE U IIOTEHIMAIBHBIE CMOJIBI M KaK UX ONPEeIIsIoT?
[MpnunHel HarapooOpa3oBaHUs B ABUTaTEINsX?
Kak oneHnBaeTcs cTabMIBHOCTh OEH3WHOB U IPUYUHBI €€ yXYIIICHUS?
OT 4ero 3aBHUCAT KOPPO3UPYIOIIee NeHCTBUS TOIUTUB?
10. Yro Ttakoe neTOHaMOHHOE cropanue? BiHsHHE XHMHYECKOTO COCTaBa
OeH3MHa Ha BO3HUKHOBCHHE JACTOHAIUH.
11. Yrto Ha3bIBAIOT OKTAHOBBIM YHCJIOM M KaK OHO OTIPEAeNseTCs?
12. Mapxku BbinyckaeMbIX O€H3MHOB?

N
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1.3. DkcIuTyaTanimoHHBIE CBOIICTBA AN3EJbHBIX TOIJIHB
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Hawubornee mmpokoe pacipocTpaHeHne B KaUECTBE CHIIOBBIX YCTaHOBOK ITOJYYHIIN
JIU3ENbHBIE ABUTaTeIN, OCHOBHBIM HX IPEUMYILECTBOM SIBJISIETCS BBICOKAs] SKOHOMUY-
HOCTb. DKOHOMUYHOCTb Au3eNbHbIX ABUratesncit Ha 30...40% Bolme kapOrOpaTOPHBIX.

[Ipoueccsl cmeceoOpa3oBaHusl U CrOpaHHs TOIUIMBA B JAM3EJIBHBIX JBUTATENSAX B
3HAUUTEIBHON CTENEHN OTIINYAIOTCS OT MPOLECCOB, MPOUCXOAAIINX B KaPOIOPATOPHBIX
neurarensx. OOpazoBaHue roprodel CMECH y JHU3eIeH MPOUCXOIUT HEMOCPEACTBEHHO B
KaMepe CropaHdsi 3a KOPOTKHII IIPOMEXYTOK BPEMEHH, KOTOPBIH COOTBETCTBYET
15...20° moBopoTa KoJIeHJIaTOro Baja. JTo mpuMepHo B 10 pa3 MeHbIIe, 4eM B KapOro-
PaTOPHBIX IBUTATENAX.

KagectBo cMeceoOpa3oBaHuUs M CrOpaHUs TOIINBA 3aBUCUT OT JABJICHUS U TEMIIE-
paTyphl CKaTOTo BO3/yXa, KOHIEHTPALUU apoB TOILIMBA U BO3yXa, TOHKOCTH PACIbI-
JIUBaHUS, UCTIAPSIEMOCTH U XMMHUYIECKOTO COCTaBa TOILINBA.

Jlu3epHOE TOIUTMBO — 3TO CJIOKHAsi cMech NapaduHOBBIX, HAQTEHOBBIX, apOMaTH-
YEeCKHX YIJIEBOAOPOAOB M HX NPOU3BOAHBIX, BhIKMMaroumux B mpenenax 170...380°C,
TemiepaTypa BCHBIIKH cocTaBisier 35...80°C, a 3acTeiBaHMS — HHKe MHHYC 5°C.
HanbGonee CKIOHHBI K OKHUCIICHUIO M CAMOBOCIUIAMEHEHHIO NMapaUHOBBIE YIIIEBOIOPO-
Iibl, Oojiee ycToW4MBEIe HA)TEHOBBIC W CaMble CTOMKHE K OKHCICHHIO apOMaTHYECKHE
YTJIEBOJIOPOABI.

CaMoBocIIaMeHsIeMOCTh TOIUIMBA OIEHHBaeTcs eTaHoBbIM uucioM (IY), xo-
TOpOE ONpENeNAeTCS TPEMS METOJaMU: 110 COBIAACHHIO BCIIBIIICK, 110 3ara3abIBAHHUIO
CaMOBOCIUIAMEHEHUSI U 10 KPUTHYCCKOH CTENeHM CKaTus. B Hameil cTpaHe mpuHAT
METOJ] COBMAJCHHS BCHBIIIEK. JIJI 3TOr0 MCHOIb3yeTCs] OAHOLMIMHAPOBAs TU3EJIbHAs
ycraHoBka ' T9-3M ¢ n3MeHseMO CTENIEHBIO CKATHUS.

LleraHoBoe YMCJIO TOIUIMBA PaBHO MPOLEHTHOMY COJEpXaHUIO0 (10 00beMy) Ie-
TaHa B HCKYCCTBEHHO MNPUTOTOBICHHON cMecH ¢ ajbdamernnHadTalinHOM, 3KBHBaA-
JICHTHOW 10 CAaMOBOCIIIAMEHSEMOCTH UCIIBITYEMOMY TOIIIIHBY.

Kpowme 3toro ITH M0OXKHO onpeaesuTs 1o clieayroiei popmyiie:

o4 = (v20+ 17,8)1587,9/p20,

T€ V20 - KHHEMaTUY€eCKasi BA3KOCTh, pu 20°C, MMm2/c;

- IIIOTHOCTD TormuBa npu 20°C, kr/m°.

LleraHOBOE YHMCIIO JU3EIBHOTO TOIUIMBA OKa3bIBACT BIMSHHUE HA ITyCKOBBIE Xapak-
TEPUCTUKH JBUTATEJIsl, MAKCUMAJIFHOE aBJICHNE CTOPaHMs, YIASIbHBIH PacXo TOIUINBA,
TeMIepaTypy OTpabOTaHHBIX Ta30B, HarapooOpa3oBaHHWE B JABHraTele, IBIMHOCTH U
TOKCHYHOCTh OTpa0OoTaBIMIMX Ta30B. C yBeINYEHHEM IIETAHOBOTO YHCIIA TOIUIMBA TOKa-
3aTeNy paboTHI ABUTATENs yITyUIIaloTCs.

YV BBIITyCKaeMbIX B HACTOSIIEE BPEeMs JU3EIBHBIX TOIUINB IIETAHOBOE YUCIIO JTOIK-
HO OBITH He MeHee 45 en. [IoBBIIeHNe IIETaHOBOTO YHCia CBBIIE S0 1. He OKa3bIBaeT
CYIIECTBEHHOTO BIMSHUS HA pabOTy AN3EIHHOTO IBUTATEIS.

B 3aBucuMocCTH OT KIIMMAaTUYECKUX 30H CTPAaHBbl U YCIOBHH JKCIUTyaTallid aBTO-
TPAKTOPHOW TEXHUKU CTAHAAPTOM IPENLYyCMOTPEH BBIMYCK AU3EIBHOIO TOIIMBA ClIe-
nqyroumx mapok: JI — netnee, 3 — 3uMHee, A — apKTHUECKOE.

Tomnuso JI npenHasHaueHO Ui Ju3enel SKCIUTyaTUPYIOIIMXCS IPU TeEMIIepaType
okpyxatomtero Boayxa 0°C u Beime.
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JuzenbHOE TOMIMBO MapKu 3 BBINYCKAaeTCs ABYX BHJIOB: C TEMIIEpATypoi 3acThl-
Bauus He Bbime —35°C n —45°C. [lepBoe nmpeaHa3zHa4YeHO VIS UCIIOJIBb30BAHHS B yMe-
PEHHBIX KJIMMAaTHYECKHX 30HaX IMpH TEMIepaType okpyxatomero Boznyxa —20°C u
BhIlIEe. BTOpOe — /ISt MCIIONIb30BaHMs B XOJIOJHON KIMMAaTHYECKOW 30HE C TeMIepaTy-
potii okpyxaromrero Bo3ayxa —30°C u BrIIe.

Temmneparypa 3acThIBaHHS apKTHUECKOTO IH3EIBHOTO TOIUTMBA HE BhIMIE —55°C.
OHO mpenHa3HaueHO I An3eliel, padoratommx B ycinoBusx Cesepa m Cubupu mpu
Temmeparype Bo3ayxa 1o —50°C.

ITo conepskaHnio cepbl OU3EIbHBIC TOIIIMBA ITOAPA3ACISIOTCSA HA JBA BHIA: MEP-
BBII — copepxanue cepsl He Oonee 0,2%, BTopoit — He Gonee 0,5% 11 TOIUIMB Mapox
Jl u 3, u He 6onee 0,4 — nus apkrudeckoro tomwtuea. B cootBerctBue ¢ OCT 305-82 B
Mmapke JieTHero (JI) Au3enbHOro TOIUMBA yKa3bIBaeTCs COJCpIKaHKue cephbl B % U TeMIie-
parypa BCIBIIIKH; B MapKe 3MMHEr0 TOIUIMBA YKa3bIBaeTCs COJllepKaHHe cepbl B % U
TeMIlepaTypa 3acThIBaHMs; JJIsl aPKTUYECKOI'0 TOIUIMBA — TOJIKO COJEpIKaHHE CEephl B
%. Hampumep, JI-0,2-40 o3nauaer: JI — TommmBo JieTHee ¢ coaepxkanueM cepsl 0,2% u
temmneparypoii Benbiku 40°C; 3-0,2-(-45) — TOmmMBO 3uMHeEE ¢ COJACpPIKAHUEM CEpbl
0,2% u Temneparypoi 3acTeiBaHus MHHYC 45°C; A — apKTH4YeCKOE TOIUIUBO C COIEP-
sanueM cepsl 0,4%.

BaxselmmM mokasareneM IU3EeIbHOTO TOIUIMBA SIBISETCA CAaMOBOCIUIAMEHsIE-
MocTh. CaMOBOCIIAMEHAEMOCTD TU3EIBHOTO TOIUIMBA OICHUBACTCS [IETAHOBBIM UHC-
aom (ITY), a Taxke XapaKTEpU3yeT JIETKOCTh ITyCKa, MSATKOCTh M 9KOHOMHYHOCTB pado-
THI JIBUTATEJI.

B nuzenbHOM TOIIMBE cojepikarcsi napaduHOBBIE YIIIEBOIAOPOJBI, KOTOPBIE MPH
BBICOKOIl TeMIlepaType HaXOISTCsS B PAaCTBOPEHHOM COCTOSIHHM, a HU3KOW 00pa3yloT
MHKpPOCKOIIMYECKHE KPUCTAJUIBI TBEPIBIX YIJIEBOAOPOJOB. HwuskoTemmneparypHble
CBOMCTBA OIIGHUBAIOTCSI TEMIIEPATYpaMH TIOMYTHEHHS M 3aCThIBAHUSI.

Temneparypoii IOMYTHEHHMS Ha3bIBalOT TEMIIEpATypy, IIPU KOTOPOU MEHSAETCS
(ha30BBIN COCTAB TOIUINBA, TAK KAK B TOIUIMBE MOSBIIIOTCS KPUCTAIUIBI apaUHOBBIX
yIIIeBOOpOIoB. [Ipu MOMyTHEHHN TEKy4ecTh ANM3ENBHOTO TOIUIMBAa HEe MeHsercs. Paz-
MepBl KPHUCTAJUIOB TaKOBBI NMPOXOJHUT Yepe3 3JIEMEeHTHl (QMIBTPOB Ipy0OOil M TOHKOH
ounctky. [Ipu npenenbHOM Temneparype GUIBTPALMH UX pa3Mepbl YBEINUNUBAIOTCS, U
KPHUCTAJUIBl HE IMPOXOJAT Yepe3 3JIEMEHTH (HIbTPOB TOHKOH OYMCTKH, Ha KOTOPBIX
obpazyercs ToHKas nmapaduHoBas rieHka. OOpa3oBaBIascs TUIEHKA CIIOCOOHA MpUBE-
CTH K HapyLICHUIO MOJa4YM TOIUIMBA IPH IIyCKe U Nmporpese qu3eis. Eciu Tormso He
COJICPKUT JICTIPECCOPHBIX MPHUCAIOK, TO MpeaesibHas TeMreparypa GHiIbTpalud paBHa
TeMIieparype MoMyTHeHUs win Hike ee Ha 1...2°C. [Ins obecrmeueHUs HOPMaIbHOM
paboThI ABUTATENs] HEOOXOAMMO, YTOOBI TEMIIEPATypa NOMYTHEHUSI TU3EIbHOTO TOILIH-
Ba ObUTa HIKE TEMIIEpPaTyphl OKPY’KAIOIIEro BO3Ayxa He MeHee yeM Ha 3...5°C.

TemnepaTypoii 3acThIBAHMSI HA3bIBAIOT TaKyl0 TEMIIEPATYpy, IIPH KOTOPOi TOI-
JMBO TOJIHOCTBIO TEpsieT MOJBIKHOCTH. [Ipn TemmepaType 3acThIBaHMS MUKPOKpPH-
CTJJIBl YTJICBOAOPOJIOB CPACTAIOTCS M 0OPa3yIOT NMPOCTPAHCTBEHHYIO CTPYKTYpY, KO-
TOpast IPUIAeT TOIUIMBY CTyJHE 00pa3Hblid BuJ. [ obecriedyeHns: HOpManbHOH pabo-
TBI JTU3EJILHOTO JBUTATENsl HEOOXOAMMO, 4TOOBI TeMIlepaTypa 3acThIBAHUS TOILUIMBA
Obu1a Ha §...12°C HIDKe TeMIlepaTyphl OKPY)KaIOIIEro BO3/1yXa.
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HuskoremnepaTypHble CBOWCTBa TOIUIMB MOXKHO YJIYYINUTH ITyTEM YIAJICHHS M3
HEro 4acTh napagMHOBBIX YIJIEBOAOPOIOB (nenapadunuzanuu). [Ipu s3ToM MOXHO 110-
JYYHUTHh TOIUIMBO C 3apaHee 3a/JlaHHOH TemrepaTypoi 3acTbiBaHus. OJHAKO clexyeT
MIOMHHTB, TIPH JienapaduHU3ALNH YAAISIOTCS BHICOKOLIETAHOBBIE KOMIIOHEHTHI — Iapa-
(MHOBBIE YTIICBOAOPOIBI, T.€. CHIDKAETCS IETAHOBOE YHCIIO JU3EIHHOTO TOIUINBA.

TemnepaTypoii BCIBIIIKU HAa3bIBAIOT MUHUMAJIbHYIO TEMIIEPATYpPY, IPU KOTOPOH
Iapsl TOTUIMBA, HATPEBAEMOTO B 3aKPBITOM THUIJIE, 00Pa3yIOT C OKPY>KAIOIIUM BO3LyXOM
TOPIOYYI0 CMECh, BCIIBIXMBAIOIIYIO NPH NOJHECCHWH K HEH mameHd. Temmeparypa
BCHBIIIKK XapaKTEPHU3yeT OrHEOMAcHOCTh HE(PTENpPOAyKTa IIPU €ro TPAHCIOPTHPOBA-
HUH, XPaHEHUH U 3aIIPaBKU.

Temneparypa BCHBIIIKK B 3aKPBITOM THIJIE JU3EIBHBIX TOIUIMB JOJDKHA OBITH HE
Hike: s netHero torwusa (JI) — 40°C, sumuero (3) — 35°C, apkruueckoro (A) — 3°C.

Bonpocs! 1151 caMonpoBepKu
OcHOBHBIE Tp€6OBaHI/I)I, MpEABABIIACMBIC K KAYECTBY AMU3CIIbHBIX TOIUIUB?
2. UYro Takoe muHaMHUYeCKas M KHHEMaTHUeCKas BSI3KOCTh? X pasMepHOCTH
W eIUHHIBI n3MepeHus. Kakoe BIMSHIE OKa3bIBacT BSI3KOCTH IH3CIBHBIX
TOILINB Ha pabOTy OBICTPOXOIHBIX TOILTHAB?
Uro Ha3bIBAaeTCs METAHOBHIM YHCIOM H KaK OHO OTpeenseTcs?
Kakoe BimsHHME OKa3pIBacT XMMHUYCCKHHA COCTAB AM3EIHHOTO TOILUIMBA Ha
JKECTKOCTh PabOTHI IBUTATEIS?
[TpuuuHbl HarapooOpa3oBaHUs B AN3ENBHBIX ABUTATEIAX?
Kax moHumaTh ra30ByIO U JKHIKOCTHYIO KOPPO3HUIO JeTaslell ABUrateseii?
Uro Ha3bpIBaeTCs TeMIEpaTypoil BOCIUNIAMEHEHHUS U CaMOBOCTITIAMEHEHUS ?
Mapxku TOIUIHB 711 OBICTPOXOIHBIX TU3ENEH.

=

AW

NGO

1.4. JkcmuryaTaMOHHbIE CBOICTBA ra3000pa3HbIX TOMJIUB

ITo mpomcxoXIeHUI0 TOPIOYHE Tas3bl IENAT HA MPHUPOTHBIC W IPOMBIIUICHHEIE.
I[pupoaHbie ra3nl — ra3sl ra30BBIX, TA30KOHACHCATHRIX U HE(PTSIHBIX MECTOPOKICHHM.
[pomMsbliliieHHBbIe Ta3bl — Ta3bl, MOJyYaeMbIe MPH PA3IHMYHBIX BHIAX IEePepabOTKH
KHUJIKAX W TBEPIBIX IOJIE3HBIX MUCKOMAEMBIX, PACTHTENBHBIX BelecTB 1 Omomacc. Oc-
HOBHOE KOJIMYECTBO TEIlIa IIPU CKUTAHUU Ta3000pa3HOTO TOILTMBA MOIYYaeTCs OT CTro-
panusa metana (CHjs) u Tspxensix yrineBonoponos (ChHm), B KOTOPBIX KOJTHYECTBO yIiie-
POJHBIX aTOMOB OOJIbIIIE €WHUIIBI, HO MEHBIIIE TISITH.

B Hacrosiee BpemMsi B CEIbCKOXO3SHCTBEHHOM MPOU3BOJICTBE HMIMPOKO MPUMEHSI-
IOTCS KaK MPUPOJHBIE, TaK W MPOMBIIUICHHBIE Ta3bl. B ABUTATENSIX BHYTPEHHETO Cr'O-
paHusi MOXKET MCIIOJIh30BATHCS KaK CHKATHIM, TaK U CYKM>KEHHBIHA T'a3bl.

ITpu pabGote nBurarens Ha razoodpaznom torumse (I'T) OTCyTCTBYET paskuxeHue
MOTOPHOTO Macja OCTaTKaMH HECTOpPEBLIEr0 TOIUIMBA, YTO CHIKAET M3HOC JleTalleH,
YMEHBIIAeTCsl HHTCHCUBHOCTH Koppo3un. Kpome toro, I'T obnamaet BeICOKOW eTOHA-
IUOHHOW CTOWKOCTBIO, HX OKTaHOBOe 4mcio jocturaer 100 B psge ciaydaeB u Ooree
€IIMHUI], IBUTaTe]hb MOXET paboTaTh ¢ OoJiee BBHICOKOW CTEIICHBIO CKATHS, a 3HAYMT,
SKOHOMHUYHEE; C BEIJICJICHHEM MEHBIIEI0 KOJINYSCTBA TOKCHYHBIX KOMIIOHEHTOB
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CoxmkeHHBIH 1a3. OCHOBHBIE KOMIIOHEHTHI CKM)KEHHBIX ra30B — MponaH, OyTaH
win ux cmechb. s asurateneit mo I'OCT 27578-87 BbIlyCKalOT CHKMXKEHHBIN a3 ma-
pok IIA — mponan aBromoOmnbHbIH U IIBA — nponan-Oytan aBToMOOWIIBHEINA. [a3
Mmapku IIBA npenHa3zHadeH A KIMMaTHYECKUX PaiioHOB MPU TeMIIEpaType OKpyKa-
forero Bo3ayxa He Hmke MuHyc 20°C, a ra3 mapku ITA pekoMeHIyeTcs K IpHUMeHe-
HHUIO B TemIieparypHoM auama3oHe oT MuHyc 20°C mo muHyc 35°C. Kpome Toro mo
T'OCT 20448-88 BBITycKaOT cleayromue Mapku ckmkeHHbIX ra3oB: CIIBT3 — cmech
nponaHa ¥ OyTaHa TEXHWYECKAs 3UMHSA JUII KOMMYHaJIbHO-OBITOBOTO MOTpPEOICHUS,
CIIBTJI — cmech mponiaHa M OyTaHa TEXHUYECKas JIETHSS I KOMMYHAJIEHO-OBITOBOTO
notpebienus; BT — OyTaH TeXxHUYeCKHiA 17151 KOMMYHAJIBHO-OBITOBOTO TIOTPEOICHUS U
JIpYTUX Leneil.

Cxatble ra3pl. OCHOBHBIE KOMIIOHEHTHI CXKaThIX Fa30B: METaH, OKUCH YIIIepoAa U
BOJIOposia. B cxkaThix razax MOTyT HaXOOUThCs cepHUCTBIe coenunenus (H2S), cmomnm-
CTBIC BEIECTBA, aMMHUAK, OKHCIBI a30Ta, YTO CHOCOOCTBYET MOBBIIICHHIO KOPPO3UHU
Jeraneil aurartens. ['a3oBoe TOIUIMBO XpaHSAT B OaJUIOHaX eMKOCTBIO 1Mo Boge S50 i,
paccuntanHble Ha ganeHune 20MIla. batapes u3 BocbMu 0aIOHOB €MKOCTBIO 0 50 II.
BecHT Oosee 0.5 T. ¥ CHI)KAET MOJIE3HYIO TPY30II0bEMHOCTh aBTOMOOHIISL.

Buoras - ras, cogepkammii MeTaH, 0Opa3ylomuiics B aHa3POOHBIX MUKPOOHOIIO-
THYECKUX PEaKTOpax Ipu COpPaXMBAaHWM OTXOJOB >KH3HEACATEIBHOCTH >KHBOTHBIX
(maBo3za). Comepxanne MeTaHa B Ouoraze gocturaetr 70%. broras Mo>KHO HCHONB30-
BaTh B JIIOOBIX TETIOBBIX YCTAaHOBKAX, BKIFOYasl IBUTATEII BHYTPEHHETO CTOPAHUSL.

Bomnpocs! 17151 camonpoBepku
[MpeumymiecTBa 1 HEAOCTATKH I'a3000pa3HOTO TOILTHBA.
CocTaB razo06pa3HOTO TOTUIHBA.
3. Kax ocymectsisercs npouecc ra3udukaiuy TBEpAOro TOIUIMBA U TIe OH
npuMeHsiercs’?
4. Kax moiy4aroT ¥ HCIOJB3YI0T Onoras?
5. Ha3zoBure nepcrieKTUBHBIC IKOJIOTHYESCKH YUCTBIE BUBI TOIUINBA?

N

Paznen 2. Cma3ouHble MaTepHaJIbl

2.1 CBenenusi 0 TpeHUH, H3HOCE H BH/IaX CMa30YHBIX MaTepHAJIOB

[Ipu B3auMHOM TEpeMeIIeHUH CONPHKACAIOUINXCS MOBEPXHOCTEH paboTaroINX
MEXaHU3MOB BO3HUKACT TPEHUC — COMMPOTUBJICHUEC MECPEMEUICHUTIO O}IHOI\/'I IMOBEPXHOCTHU
OTHOCHTENIFHO APYroH, B pe3yibTaTe 4Yero TpyIIHecs OeTand n3HamwmBatorcs. [Ipm
3TOM paboTa CHJI TPEHHUs! MPEBpAIIAETCS B TEIUIOTY, KOTOpas OMpENessieT TEIIOBOM
pexuM paboTaromiero MexaHu3ma. Jlyisi yMEHbIIEHHS 3aTpaT SHEPTUH Ha TIPEOIOJICHUE
TPEHUS U CHIXKEHUS M3HOCA HA TPYLIUXCS MOBEPXHOCTSAX HMCKYCCTBEHHO CO3JAIOTCS
XeMOCOpOHpPOBaHHBIC U 2ICOPOUPOBAHHBIE IJICHKU. XeMOCOPOHPOBAHHDbIEC MICHKH
YAEPKUBAIOTCS HA MOBEPXHOCTU TPEHMS 33 CUET XMMUYECKHUX CHJ, a aAcOpOMpOBaH-
HbI€ -—3a CYET MOJEKYIAPHBIX CUIL

B 3aBucHMOCTH OT XapakTepa OTHOCUTENILHOTO NepEMEIEHHs JeTalel pa3nuyaoT
TPeHHe CKOJIbKeHMsl U TpeHHe kadeHusl. KpoMme TOro, cymecTByeT craTHdeckoe
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TPeHHe — CUJIa, NIPEATCTBYIONIAs Hauyally ABW)KEHHS, 1 TUHAMHUYeCKOoe TPeHue — CH-
J1a, BOHUKAOLIAS IPH BMXKCHUH TOBEPXHOCTEH.

TpeHne CKONBXEHUs B 3aBUCUMOCTH OT HAJIMYUS M KOJMYECTBA CMa3Kd Ha TpPY-
LIMAXCS TIOBEPXHOCTSAX MOXKET OBITh: CYyXHMM, TPAHMYHBIM U KHAKOCTHBIM.

s pacuera MUHUMAIbHON TOJIIMHBI CMAa309HOTO CJIOS B IOJIIUITHUKE Mpodec-
copom Ilerposem H. I1. mpeanoxena cnemyromas popmyna:

Fa=nvS/h,

rze Fx — cuta xxunkoctHOTO TpeHwus, H;

N — IMHAMAYECKAs BA3KOCTh, H'c/M?;

V — OTHOCHUTENbHAsI CKOPOCTh TIEPEMEICHNUS TPYIIUXCSI TOBEPXHOCTEH, M/C;

S — oAb MOBEPXHOCTH TPEHUS, MZ;

h — TosmHa MacIsTHOTO €O, M.

CMma3o4HbIe MaTepualibl MOTYT ObITh MUHEPAJbHBIMH (HE(QTSHBIMU), OPraHUYe-
CKHUMH (PacTUTEIHHBIMH WM KUBOTHBIMH) M CHHTETHYECKHMH.

OCHOBHYIO 4acTh cOCTaBIAOT (6osiee 90%) MuUHepaabHBIE CMa304YHBIE MaTepHa-
JI6I, KOTOPBIC MOTYYalOT MyTeM mepepaboTku Hedtu. ToBapHOE Macio cocTOUT U3 6a-
30BOr0 MacJia (OCHOBBI) M NpUCaZoK. Bece 6a30Bble Macia fensaTcs Ha UCTHIIISTHBIE,
0CTaTOYHBbIE U CMelIaHHbIe. MCTHIATHBIMHM MAacJaMHi — Ha3bIBAIOT Macia, I0JTy-
YeHHBIC B pe3yJbTaTe BaKyyMHOW IIEPErOHKH Ma3yTa M IPEICTaBJICHBIC JETKHMMH
¢pakmamu. OcTaTOYHbIE MaCJa TIOJNYYAlOT B pe3yIbTaTe pasroHKU ryapoHa. OcHo-
By Macelq HOJIy4aroT, KaK MPaBWIIO, IIyTeM CMENICHUs JUCTHIUIATHBIX U OCTaTOYHBIX B
Pa3JIMYHbIX COOTHOLICHUAX.

Hapsiny ¢ MuUHepalibHBIMU MaciIaMH HIMPOKOE PacIpOCTPaHEHHE HOMTYYHIN CHHTE-
THYeCKHe Maciia. Takue Macnia MOJydYaroT IyTeM CHHTE3UPOBaHHS OIPEEeNICHHBIX
rpynIl yri€BoaopoaoB ¢ BBEACHUEM psa CIICUAJIBHBIX IIPUCAIO0K.

K cmazounbiM Mmarepuajiam, pa6OTaIOIlII/IX B pas3/IMYHbIX MEXaHU3MaX, arperarax
NPEABSBISIOTCS Pa3HOOOPa3HbIE U KECTKHE TpeOoBaHUs. YIOBJIETBOPUTH 3TH TpeOO-
BaHMS TPAAUIMOHHBIMHU ITyTAMH (1T0JO0OPOM CBHIPBS, YIYUIICHHUS TEXHOJIOTHH Iiepepa-
OOTKH) HE BCEr1a BO3MOXKHO.

IIpucagkm — 3TO CIOXHBIE OPraHMYECKHE WIIM METAUIOOPTaHUYECKHE COEIHHe-
HHUSI, KOTOPBIE BBOJAT B MACJIO JJIsl YIIYUIIEHUS UX KCILTyaTal[MOHHBIX CBOWCTB.

[Ipucanky MCTIONB3YIOT MIPU MPOM3BOACTBE MOTOPHBIX, TPAHCMUCCHOHHBIX, THJ-
PaBINYCCKUX MACECIT U IUTACTUYHBIX CMAa30K.

KommgecTBo mobaBisieMbIX MpHCagok KoJaeOIeTcss 0T COThIX aoiieit 10 15 u Hosee
npoueHToB. [Ipucaaku MOryt ObITh OAHO(YHKIIMOHAILHBIMUA, MHOTO()YHKIIMOHAJIbHBI-
MH U KOMIIO3UIIMOHHBIMHU.

OnHoyHKIMOHAIbHBIE NMPHUCAIKH BBOJSIT B MAacio ISl NPUAAHHUS OJHOTO
orpejiesieHHoro cBoiictBa. K aToMy BHy MpUCaI0K OTHOCSTCS, HAIPUMED, TAKHUE MPH-
CaJIki KaK: MOIOIIe-TUCTIePTUPYIOIIUE, TIPOTUBOM3HOCHBIE U IIPOTHBO3aUPHbIE, BS3-
KOCTHBIE, aHTHOKHCIIUTEIILHBIE, IIPOTHBOINIEHHBIE, IETIPECCOPHBIE, MOAU(UKATOPHI Tpe-
HUs (aHTU(QPUKINOHHBIE IPUCAKK) U T. I1.

MHoroyHKIOHATbHbIE MPHUCAAKH WCIOJB3YIOT B CIydasx, KOrJa Maciy
HEOOX0AMMO OJJHOBPEMEHHO NPHJIATh PsAJ] SKCIUTyaTallMOHHBIX CBOMCTB. DTH NPHCAAKH
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COCTOST, KaK MPABUJIO, U3 MOJMMEPHBIX COeAMHCHHH BhICOKOH 3 dextuBHOCTH. C 1MO-
MOII[BIO 3TOTO THIIA TIPUCAIOK MOTYYaIOT Maciia 00Jiee BHICOKOTO KauecTBa.

Komno3unuu u makerbl mpucaaok. [TocTosHHO Bo3pacTaromue TpeOOBaHUSA K
Ka4eCcTBY Maces MPUBEIM K HEOOXOJAMMOCTH CO3JaHUS KOMIIO3HIUN MHOTO(YHKIHO-
HAIBHBIX Tpucafok. [Ipu cocTaBIeHNH KOMITO3WIWN MPHUCAAKH HE MPOCTO CMEIINBa-
FOTCSI, @ XHMUYECKH B3aUMOJICHCTBYIOT, B PE3YJIbTAaTE YeTO MOTYT YCHIIMBATHCS CTaphie
WM TIPOSIBIIAITHCSI HOBBIE KAaUeCTBaA.

[MakeTs! mprcagoKk OOBIYHO coaepkaT A0 15 kommoHeHToB. 11X BBOIAT B Macio B
KOHIeHTparwu 10 12 u 6onee mporeHToB. C MOMOIIBIO 3TOTO THUIA MPHUCATOK YAACTCS
MOJy9aTh BEICOKOKaYeCTBEHHBIC MAaCIIa.

OcHOBHbBIC (DYHKIIMHM CMa309YHBIX MAceN B y3JIaX U arperatax MallWH — CHIDKCHHE
TPEHUs] MEXAY TPYIIUMHUCS TMOBEPXHOCTSMHU JIe€Talel; CHIDKEHHE H3HOCA TPYLIMXCS
MOBEPXHOCTEH W WX 3aeJaHU; OXJIAXKIEHHUE JeTalieil; JOMOJHUTENbHOE YIUIOTHEHHE
MOPUTHEBBIX KOJIEIl; 3alluTa JeTaleld OT KOPPO3UH U 3arpsA3HEHUs YIIIePOIUCTHIMU OT-
JIOXKECHHSIMH.

[pormecc omeHKN KadecTBa CMa30YHBIX MATEPHAJIOB U3 YETHIPEX JTAIOB: Jlabopa-
TOPHBIX HCCIICOBAHUIA, NCTIFITAHUNA HAa MOACIHHOH YCTAHOBKE M MaJlOpa3MEpPHBIX O-
HOLMUIMHAPOBBIX JBHUTATENAX; CTCHIOBBIX HCIBITAHUI HAa MOJHOPa3MEPHBIX YCTaHOB-
KaXx; SKCIUTyaTallHOHHBIX UCIBITAHUN HAa MaIllHAX.

K sKkcrryaTaninoOHHBIM CBOMCTBaM CMAa30YHBIX Macel B MEPBYIO OYepeab OTHOCST-
Csl CMa3bIBAIOIINE, MOIOIINE, TEPMOOKHCIUTEIbHAS CTAOMIBHOCTD, aHTHOKUCIUTEINb-
HBIE CBOMCTBA M aHTUKOPPO3UOHHEIE.

CMa3bIBaOIUe CBOWCTBA OOBEAMHSIOT PSIl CBONCTB, BJIMSIONIMX HA TMPOIECCHI
TPEHHs M M3HAIIMBAHUS TPYLIUXCS MOBEpXHOCTEH Aeraneil. Hanpumep, antudpuxum-
OHHBIE, MPOTUBOU3HOCHBIC U TTPOTUBO3AAUPHBIC CBOKNCTBA. [ TaBHBIM MOKa3aTeeM cMa-
3BIBAIOI[HUX CBOMCTB SBJISETCS BI3KOCTb.

Bs3kocTh — CBOMCTBO JKHUJKOCTH OKa3bIBaTh COTPOTHBIICHHWE TEYEHHUIO OIHOTO
CJIOSL KUJIKOCTH OTHOCHUTENBHO APYTOTO IOJ ACHCTBHEM BHEITHEHW CHIBL. Pa3nmyaror
JUHAMUYECKYIO 1 KHHEMATHIECKYIO BA3KOCTH. J|MHAMITYecKas BI3KOCTh CITY)KHT MEpOr
COTIPOTHBIICHUS KUIKOCTH TEUCHUIO. 32 SIMHUIYy AMHAMHYECKOI BSI3KOCTH B CHCTE-
Me CU npuHsTa BI3KOCTh TAKOU KUAKOCTH, KOTOPAasi OKa3blBaeT conporusieHue B 1 H
B3aMMHOMY IIEPEMEIIEHUIO ABYX CJIOEB XHIKOCTH ILIOIAnbi0 1 M2, HaXomsALIUXCs
OJIUH OT JPYTOro Ha PacCTOSHUU | M M MEPEeMEeNAIoNINX ¢ OTHOCUTEIHLHOM CKOPOCTHIO
1 m/c.

Enuanma nuHammueckoit Bsizkoctu B cucteme CH — Ilackanb-cexynaa (I1a-c) Ha
IPaKkTHKE TPUMEHSIOT MUILIMIIACKaNb — cekyHaa (MIa-c uim 1072 IMa-¢), a Takxe caH-
tunya3 (1cll = 1mlla-c). Mexay nTnHAMHYECKOH M KUHEMAaTHYECKOW BA3KOCTHIO JKU-
KOCTH TIPH OJJUHAKOBBIX TEMIIEpaTypax CyIIECTBYET CIeAYIOMas 3aBUCUMOCTb:

Nt = vt pt,
rje 1Mt - AMHaMu4eckas Bs3KOCTh, [1a-c;
Vt - KHHEMaTH4ecKasi BA3KOCTb, M2/C;
Pt - IVIOTHOCTB JKMIKOCTH, KI/M°,

KunemaTuueckasi BA3KOCTb ONPEJEISETCS CKOPOCTHIO UCTEUEHUSI KUIKOCTH de-

pe3 KanuOpoBaHHOE OTBepCTHE (KANMIUIAP) BSI3KO3MMETpPa MO NEHCTBHEM CHII TPaBU-
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Tauuu. PasmepHOCTh KMHEMaTHUeCKOHM BszkocTh B cucteme CU — m%/c. Ha mpakTuke
yare BCEro NPUMEHSIOT MEHBINYIO efuHuIy — MM%/c (w10 M?/c), a Takxke cantu-
croke (1cCt = 1mm?%/c).

Bs13k0CTH MOTOPHOTO Macyia HaXOJUTCSl B 00paTHOM 3aBUCHMOCTH OT €ro TeMIle-
paTypsl: ¢ MOBBILICHHEM TEMIIEPATyphI BSI3KOCTh MOHIKAETCS, a C MOHIKCHUEM — T10-
BBIIIaeTCA. YeM MEHbIE M3MEHSCTCS BA3KOCTh Macia IpH TEMIEepaType, TeM JIydlle
€ro IycKoBbI€ cBoiicTBa. CTEEHh M3MEHEHUS BSI3KOCTH Maciia OT TEeMIIEpaTyphl OIie-
HHUBAETCA MHIEKCOM BS3KOCTH.

Huaexc Bsiskoctu (MUB) mpencrasisieT co00i OTHOCHTENBHYIO BEIHYHHY, KOTO-
past TOKa3bIBaET CTENCHb N3MEHEHHS BSI3KOCTH Maclla B 3aBUCHMOCTH OT TEMIIEPATYpPbI
[0 CPaBHEHMIO C STAJIOHHBIMM MacjiaMu. IIpu 3TOM OAHO M3 3TAaJOHHBIX Macel Xapak-
TepU3yeTcsa KpyToil BA3KOCTHO-TEMIIEpaTypHOI KpuBoil. IHAEKC BA3KOCTH 3TOrO Macia
npunumaercs 3a 0 ex. Bropoe 3TanoHHOE Macio XapakTepH3yeTcs BechbMa IOJIOTOH
BSI3KOCTHO-TEMIIEpAaTypHOU KpHUBOH. MHIEKC BSI3KOCTH 3TOrO Macjia IpUHUMAETCA 3a
100 ex.

Crangaprom 'OCT 25371-82 ycraHoBieHbl ABa MeToAa pacuera VB cma3zo4HbIX
Maces Ha OCHOBE UX KMHeMaTthyeckoi BszkocTu npu 40°C u 100°C:

- MmeTon A — misg macen ¢ IB menee 100 ex.;

- Meton b — ms macen ¢ UB 100 u 6ontee ex.

ITo meTomy A MHIEKC BA3KOCTH MCIBITYEMOTO MACiIa BEIYUCISIOT IO popMyIIe:

HB = [(v - v1)/(v —v2)]-100,

r7ie V — KHHeMaThueckas Bsi3kocTh Macna mpu 40°C ¢ MHIEKCOM BS3KOCTH, paB-
HeIM 0 1 umeromuM npu 100°C Takyro ke KHHEMaTH4eCKYIO BA3KOCTh, KaK HCIBITYye-
Moe Macio, cCr;

Vi— KHHEMaTHUYeCKas BSI3KOCTh HcnbITyeMoro macia npu 40°C, cCr;

V2 — KMHEMaTn4eckas BA3KocTh Macia npu 40°C ¢ MHAEKCOM BS3KOCTH, PaB-
HeIM 100 1 nmeromum mpu 100°C Takyro ke KHHEMaTHYECKYIO BI3KOCTbh, KaK UCIBITY-
emoe macio, cCrT.

MortopHsle Maciia, oOyajaroimue Oosiee BBHICOKMM HHIEKCOM BSI3KOCTH, MMEIOT
JIy4IINe SKCIUTyaTallMOHHbIe CBONHCTBA.

[l TIOBBIIICHNST MHJIEKCA BA3KOCTH B Macia J00aBISIOT BS3KOCTHBIE MPHCAIKH.
Maco, comeprkaiiee BI3KOCTHYIO ITPUCAJIKY, Ha3bIBAIOT 3aryIIEHHBIMU.

3arymeHHsle Macia 00JaJaloT XOPOIIMMHU BS3KOCTHO-TEMIIEPATypHBIMU CBOM-
CTBaMH, 00eCTIeUnBAIOT JIETKUI M OBICTPBII MyCK JABUTATeNs B XONOJHOE BpeMs rofa u
o0ecrieynBarOT MUHIMAJIbHBIE TOTEPHU MOITHOCTH Ha TPEHHE.

TepMooKHCAUTENbHAS CTA0MJIBHOCTh — TIOKA3aTeNb, OIECHUBAIOIIUI CKIIOH-
HOCTBH Macja K JIJako- ¥ HarapooOpa3oBaHuio. [Ipu HOpMaNbHBIX YCIOBUSX MHUHEpAIb-
HBIE Maclia IPAaKTHYECKH HE OKUCIAIOTCS. OKHCIUTENbHBIE MPOIECCHl HAYHMHAIOTCS C
temrepaTypsl Macsia 50-60°C. [Ipu narpeBannu no Temneparyp 250°C mpouecc okuc-
JICHHs NMPOTEKAeT BECbMa MHTEHCUBHO. B pe3ynbraTe OKHCIEHUS U TEPMUYECKOTO pac-
1ajla Macell B HUX MOSIBIISIIOTCSL HOBBIE COEAMHEHMS: HEUTpaJbHbIE MPOAYKTHI B BUJE
CMOJIUCTBIX BEIIECTB, ac(aibTeHOB, KApOEHOB U JPYrUX ITTyOOKOTO OKHMCIIEHHS, a TaK-
K€ KHCJIbIE BEIIEeCTBA B BUJIE OPTaHUUECKUX KUCIOT U T.II. B pesynbrare MeHsieTcs He
TOJIBKO BHEIIHUIT BU Macia (TEMHeeT), HO U ero (PM3MKO-XUMUYecKue CBoicTBa. M3-3a
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HaJIM4YMsl TTPOIYKTOB C BBHICOKOW MOJIEKYJISIPHOH MaccOH, BO3pacTaeT BSI3KOCTb, BbIIa-
JIAlOT 0Ca/IKM, BBI3BIBAIOIIME O00pa30BaHME JIAKOB M HarapoB Ha MOPLIHSAX M KOJIBIAX,
OTJIOKEHHUS B KapTepe.

B crangapTax CKJIOHHOCTh Maciia K OKHCJIEHHIO TIPH BBICOKOH TemrepaType u 00-
Pa30BaHUIO OTJIOKEHUH OIIEHUBAIOT TEPMOOKHCIHTEIFHOW CTaOMIBHOCTRIO. YeM OHa
BBIIIE, TEM JIydIlle KaYeCTBO MOTOPHOTO Maca.

TepmookucauTe bHas1 cTA0HIBHOCTh MOTOPHOTO Macila BEIPA)KAeTCsl BpEMEHEM
(B MHHYyTax), B T€YCHHE KOTOPOTO HCIBITYeMOe Macio Ipu temreparype 250°C mpe-
BpAIIaeTCsl B OCTATOK, cocTosmui u3 50% padoueii dppakmun u 50% mnaka.

Morouie-aucneprupyomue cBoicTBa MOTOPHOTO Macia — CIIOCOOHOCTh Macia
yMeHbIIaTh 00pa30BaHKEe YIIIEPOAUCTBIX OTJIOKEHUH U OCaIKOB Ha JIeTallsIX ABHIATEIs
Y MIOJ1/IEPXKUBATh MIPOTYKTHI 3arPsI3HEHUSI BO B3BEIIEHHOM COCTOSTHHU.

Heo0xoanmblil ypoBeHb MOIOIIMX CBOWCTB MOTOPHBIX Maces IIOJIy4aloT MyTeM
J00aBJIeHUs K HUM CIIEHUAIBHBIX (MOIOIINX) IPUCAJIOK, KOJMYECTBO KOTOPBIX COCTaB-
astet 50...70% ot o0Iero KoJMyecTBa MPUCAIOK, TpeIHA3HAYCHHbIX JUIS YTy4LICHUs
Ka4yecTBa MOTOPHBIX Macell. Moromias Ipucajka IperynpexaaeT 00pa3oBaHue JT1aka Ha
Jetansx aBurareneil. Jlucneprupyronas 4acTh NPHCAAKH CHOCOOCTBYET TOHKOMY H3-
MEIbUCHNIO TBEPABIX HAarapooOpasyroNIMX YacTHI], HAKAIUIMBAIOLIIMXCS B MOTOPHBIX
Maciax npu paboTe JBUraTesns.

[TpumensieMble B HacCTOsIIIEE BpeMsI MOIOLIE-AUCIIEPTUPYIONINE IPUCAIKH pa3zie-
JSTFIOT Ha MeTayiocoaepKaiine u 6e33onpHble. Kak mpaBuiio, MOTOpHbBIE Macia BEICOKO-
ro KayecTBa JJIsl HOPLIHEBBIX JABUTATeNel BKIIIOYAIOT B CBOM COCTaB OJIHY — JIBE€ 30JIb-
HBIE MOIOIIIME IIPUCATKU U OIHY 6€330JIbHYIO.

AHTHKOPPO3HOHHBIE CBOWCTBA Macell 00YCIIOBIICHBI NPUCYTCTBUEM MHHEpAJIb-
HBIX KUCJIOT U IL[CJ'IO‘-ICIZ, OPraHn4CCKUX KHUCJIOT, aKTUBHBIX CEPHUCTBIX COC}II/IHCHI/Iﬁ n
OKCH/JIOB CEPBI.

CopneprkaHue OpraHUYECKUX KHUCIOT B MacjlaX CTPOr0 OTPaHHYEHO U OIEHUBAETCS
KUCJIOTHBIM 4HcioM. KHCIOTHOE 4HCeino — 3TO KOJMYECTBO MHJUTUTPAMMOB MIEIOYH
(KOH), HeobxomuMoe Ut HelTpanu3aluy KUCloT, coaepxamuxcs B 1r macna. OnHa-
KO HE BCE KHCIIbIE IPOIYKTHI, COAEp Kaliecsi B Macie, OJMHAKOBHI 110 arpeCCUBHOCTH.
[TosTOMy mpM OIIEHKHM SKCIUTyaTallMOHHBIX CBOWCTB Macia Ba)KHO 3HATh He odliee co-
Jiep)KaHue KUCIIOT W KUCIBIX MPOJIYKTOB, a TO AEHCTBHE, KOTOPOE OHM OKa3bIBAIOT Ha
JIeTaJIH JBUTATeNs, TO €CTh KOPPO3HUOHHBIE CBOICTBA Maca.

[Ipu xoppo3un Ha pabounx MOBEPXHOCTAX IMOSBIAIOTCS IIEPOXOBATHIE TOUKHU U
MSATHA, HEOONBIINE PAKOBHHBI, YXOASIINE B INIyOb MaTepuana, TPEIIMHbL U T. M. YIyd-
AT aHTUKOPPO3UOHHEBIC CBOMCTBA Macja IIyTEM BBCACHU CIICHHUAIBHBIX ITPUCAIOK,
COJIEPKAIIX B CBOEM COCTaBe IIEIOYHO3EMEIbHBIE METAJUIBI, MIIH MPHCAZOK, 00pa3y-
IOIUX Ha MOBEPXHOCTU METaJlJIa 3allIATHBIC TIJICHKU.

Bonpocs! 1J1st caMoOnpoBepKH
1. Kak omnpenensercs U B KaKUX €AMHHUIAX W3MEPSETCS KMHEMaTH4ecKast U
JUHaMU4ecKas BI3KOCTb Macia?
2. Yto Takoe MHIEKC BSI3KOCTH U B KaK €ro OIPEAEIIOT?
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3. B uem cymmHocTh mnporecca okucienus macen? Kakue ¢axTopbl BIHSIOT
Ha MpoLecC OKUCIICHHS?

4. Yro Takoe TepMOOKHCIUTEIbHA CTAOMIBHOCTh Macell U Kak OHa OIpeie-
nsercs?

5. Or xakux (akTopoB 3aBHCAT KOPPO3NOHHBIE CBOHCTBA Mace?

6. Kax ompenenseTcs KOppOSHOHHOCTH Macia?

7. UYto0 Takoe TpeHHE U ero Kiaccuduranms’?

8. Kakue cymecTByIOT peXHMBI TPEHHUS U UX XapaKTEpUCTHKA?

9. Kak paccuntaTh MUHUMAJIbHYIO TONIIMHY MACIISHOTO CIOSI?

10. [aifre KpaTKyro XapaKTEpPUCTHKY BHIaM H3HAITHBAHMS?

11. Ilepeuncnute XapakTepHbIE BUABI U3HALIMBAHUSA?

12. 3adyeM M Kak Ha TPYIIMXCS MOBEPXHOCTSIX CO3JAIOTCS XEMOCOPOMpOBaH-
HBIE U aJICOPOUPOBaHHbBIE TICHKU?

13. TpeOoBaHus, NpeabsABIIEMblE K CMa304HbBIM MaTepruaiam?

14. Yto Takoe NpHUCaaKH, BUABI NPUCATAOK U TPeOOBAaHUS HPENbSIBISIEMBIE K
HuUM?

15. KakoBa poiib KOMITO3UIIHI TPUCATIOK K Maciam?

16. Kak paboTaioT MOOIIE-IUCIEPTUPYIONINE, BA3KOCTHBIC, MPOTUBON3HOC-
HBIC W NIPOTHBO3aJUPHbIEC MPUCAIKH, W B KaKUX CIydasX OHHU HCIOJIb3Y-
1otes?

2.2. DKcnyaTanuoOHHbIE CBOICTBA MOTOPHBIX Macel

Kaaccudukxamuss MOTOPHBIX MaceJ1 ocymiectBisiercss B cooTBeTctBuu ¢ ['OCT
17479.1-85 1o BSI3KOCTH U IO IKCILTyaTAIIMOHHBIM CBOMCTBAM (YPOBHIO KayecTBa).

[To BsI3KOCTH NETHHE W 3UMHHUE Maciia JeNaTcs Ha ceMb kinaccoB ( 6; 8; 10; 12; 14;
16; 20), a Bcece30HHBIE (3arylieHHbIe) Ha JeCATh KinaccoB (34/8; 4./6; 4,/8; 4./10; 5,/10;
5./12; 5,/14; 6./10; 6./14; 6,/16). CunTaercs, 4To Macia ¢ BA3KOCTBIO 6...8 MM?/c OTHO-
CATCSI K 3UMHUM.

Krnacc BA3KOCTH ISl JIETHUX M 3MMHMX Macell 0003HAuaeT MX BA3KOCTh B MMZ/C
(cCr) mpu 100°C. JIns Bcece30HHBIX Macell KiacC BSI3KOCTH 00O03HavaeTcs IpoObio, B
KOTOPOH YHCIIHATENh OTPAKACT YCIOBHYIO BS3KOCTh Maciia IpU TeMIIepaTrype MHUHYC
18°C (umdpamu ot 3 10 6), a 3HAMEHATENb — BA3KOCTH B MM%/c ipu 100°C. Liudpa (3)
yclI0BHa 0603HAaYaeT BA3KOCTb, HaXoisurytocs B npegenax 1200...1400 mm%/c, mudpa
(4) — 2400...2600 mm?/c, nudpa (5) — 5600...6000 Mm?/c, a mudppa (6) — BAIKOCTHL
10000...10600 Mmm?/c. Byksa (3), cTosimias y OCHOBaHUs HU(PBI, YKA3bIBAET HA TPUCYT-
CTBHME B Maciie 3arymamomieid npucaaku. [1o sKcruryatallMOHHBIM CBOMCTBaM (YPOBHIO
Ka4yecTBa) BCE MOTOPHBIE Maciia 0003Ha4ar0TCsA OyKBaMH PYCCKOTO andaBUTa, HAaUWHAs
¢ 6ykBsI (A):

A — 11 He(hOpCUPOBaHHBIX KapOIOpaTOPHBIX JIBUTATENIEH;

b — st MmanoopcupoBaHHBIX KapOIOPAaTOPHBIX M U3EJIbHBIX JBUTaTEIICH;

B — 1115t cpeHeopcUpOBaHHBIX KapOIOPAaTOPHBIX U IN3EIbHBIX JIBUTATEINeH;

I' — 151 BBICOKO)OPCHPOBAHHBIX KapOIOPaTOPHBIX U AU3EIbHBIX JIBHUTATEINEH;

[ - 11 BBICOKO(OPCHUPOBAHHBIX KapOIOPaTOPHBIX M AM3EIBHBIX JABHIATENICH, pa-
Gotaromux B 0ojIee TSHKEIbIX YCIOBUSX, YeM Macia rpymist 1
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E - s BeIcOKOOpPCHPOBAaHHBIX KapOIOPAaTOPHBIX M JAW3ENBHBIX ABHUraTeneil, pa-
GoTaromux B OoJee TSHKEIbIX YCIOBHX, ueM rpynma J{ u T. a.

udpa (1), crosimas y ocHOBaHMsI OYKBBI, 0003HAYaIOIIEH IPYIITy, YKa3bIBaeT Ha
OPUMEHSEMOCTh Macia B KapOropaTopHOM JBurarene, a uudpa (2) — B auseapHom. OT-
CyTCTBHE IM(POBOTO MHAEKCA Y OCHOBAaHMS OYKBBI YKa3bIBAa€T Ha YHHUBEPCAIBHOE Mac-
710, KOTOPOE MOKHO HCIIOIh30BaTh KaK B KapOIOPATOPHOM JIBUTATENE, TaK U B TU3EIb-
HOM.

Hanpuwmep, macio mapku M-10-B2 pacmmdpoBsiBaeTcst ciaeayomum oOpa3oMm:
6ykBa (M) —macmo motoproe, mudpa (10) - Bsaskocts mpu 100°C B ¢Cr, 6ykBa (B) ¢
UHIEKCOM (2) - TIpeHa3HAueHO IS cpeaHedOopCHpOBaHHBIX au3eieil. B Mapke macia
M-6,/10-I'1 uudpa (6) o6o3HaUaET YCIOBHYIO BSI3KOCTh Macia npu Mutyc 18°C, koto-
POH COOTBETCTBYET KMHEMaTHUecKas BszkocTh 10000...10600 mm?%/c, Gyksa (3) ykasbl-
BAaCT HA HAJIMYKE 3aryiiaronieil (BI3koCcTHON) mpucaaky, ynucio (10) — Ha BI3KOCTh MPU
100°C B cCr, 6ykBa (I') ¢ uamekcom (1) — Ha IPUHAICIKHOCTH Maciia K TPyIie, KOTo-
pas IpeaHa3zHa4YeHa /I BEICOKO(OPCHPOBAHHBIX KapOIOpaTOpHBIX JBHrareneil. B map-
ke M-4./8-B2I'1 OykBel B2I'1 yka3pIBaloT Ha BO3MOXKHOCTh HCIIOJIb30BaHHUS Macia KaKk B
cpenHeQOPCUPOBAaHHBIX TU3eNbHBIX (B2), Tak 1 B BBICOKO()OPCHPOBAaHHBIX OCH3WHOBBIX
(T'1) mBuratensix. Macna M-8-I'2k u M-10-I'2k npegHa3HaueHbI UIS COBPEMEHHBIX
BBICOKO(OPCHUPOBAHHBIX JBHUTaTeNei, OykBa (K) yKa3bIBaeT Ha MCIOJIB30BAHUN KOMIIO-
3HIUH IIPUCAJOK. DTO MACJO CUUTAETCsA Oojee KaueCTBEHHBIM IO CPABHEHUIO C APYTH-
MU JaHHOU IpyNIbl U PEKOMEHIYETCA K MCIOJb30BaHUIO B aBuratensax JAM3-740 as-
tomobuneir KAMA3 u B apurarensix SIM3-240 tpakropos K-701. B tabamnax 3.1.,
3.2., u 3.3. npuBeeHbl MapKH OTEYECTBEHHBIX MOTOPHBIX Macell U OCHOBHBIE UX Xa-
PaKTEpUCTHUKHU.

MesxayHapoiHasi CHCTeMa MapKUPOBKH MOTOPHBIX Maces

KauecTBeHHbI ypoBeHb Macia OICHUBAETCS MO KBaJM(DHUKAIMOHHOW cuCTeMe,
pa3paboTaHHOW AMEpPUKAHCKUM HE(PTSHBIM HHCTUTYTOM — cokpamieHHO API. Byksor
API| Ha 3THKeTKe NpemecTBYIOT CHMBOJIaM Kilacca kadecTBa. KauectBo macia — 310
KOMIUIEKC CBOMCTB, KOTOPBIH HEOOXOIMM AJIsl BHIIIOJIHEHUST PabOThI Maciia 110 Ha3Hade-
Huto. 1o cucteme API ycranoBneHs! TpH psijia eneHus MOTOPHOTO Macja Mo Ha3Have-
HUIO (Ka4eCTBEHHOMY YPOBHIO):

S - psiA MOTOPHBIX Mace AJsi OSH3WHOBBIX JIBUraTeleil.

C — paa MOTOPHBIX Maceln JJIs IU3eIbHBIX ABUTaTeNIeH.

EC — HOBBIH psi oHEprocOeperarmux MOTOPHBIX Macell, YMEHbBIIAOIUX PacXol
TOIIINBA.

Ta6auna 3.1. OcHOBHbIE XapPaKTEPUCTUKH YHUBEPCAJIBbHBIX MaceJl

Ne IToka3arein M-8-B M-6./10-B
n/n
1 Kunemarndeckas Bsskocts mnpu  100°C, 75..85 | 95..105
MMm2/c
2 Wnnexc BI3kocTu 93 120
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3 Ilenounoe yucno, mr KOH/r, He MeHee 4,2 55
4 3onbHOCTE cynbdarHast, %, He Ooliee:
MEXaHWYECKUX TpUMecei 0,015 0,02
BOJIBI CIIe/Ibl CJIe/IbI
5 Temneparypa 3acteiBanus, °C, He BbIlIe -25 -30
6 Temneparypa Bcnbliky, °C, He HIDKE 207 190
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ACCOpTI/IMeHT MOTOPHBIX MaceJj

Ta6auna 3.2. OcHOBHbIE XaPAKTEPUCTHKHA MOTOPHBIX MaceJ IS qu3eieil

IToxa3aTeanb

M-8-I",

M-8-T "2«

M-10-T"»

M-10-
FZK

M-8-I2u

M-10-
JIZM

Kunematnue-
CKasi  BSA3KOCTH
npu 100°C,
MM2/c

8+

8+

11+

>11,4

HNunekc Bs3ko-
CTH

85

95

95

102

90

[llenounoe uymc-
jgo, Mmr KOH/r,
HE MEHee

8,5

8,2

30JIbHOCTH
cynbbatHasg, %
He Oojiee

1,65

1,15

1,65

1,15

1,5

15

Conepxanue
aKTHBHBIX dJie-
MEHTOB, %, He
MeHee:

LIMHKa

KaJb LM

Oapus
thocdopa

0,06
0,15
0,45
0,06

0,05
0,19

0,05

0,06
0,15
0,45
0,06

0,05
0,19

0,05

0,04
0,15

MaccoBast gons,
%, He Ooutee:
MEXaHUYECKHX
npuMecen

BOJIBI

0,015
ClIeIpl

0,015
ClIeIpl

0,015
cIesl

0,015
CIepl

0,02
CIepl

0,025
CcIesl

Temneparypa
3acteiBanus, °C,
HE BBIIIE

-25

-30

-15

-18

-30

-18

Temneparypa
BCIIBIIIIKU B OT-
KPBITOM THIJIC,
°C, HEe HIMXKE

200

210

205

220

095

220




Taoéauna 3.3. OcHOBHBIC XapaKTepPHCTHKH MOTOPHBIX Macesa s OeH3MHO-
BBIX JBHrarTejie

. - 5 = =
Xe = 5| ¢ | 5| ¢
IToxka3zaTenan 0 = > Ay 9
n/n SI SI < el )
= = =
1 | Kunemartnueckas
BSI3KOCTH, MM?/c,
MIPU TEMIIEPaType:
100°C 7,5...8 | 10£0,5 | 5,5..6,5 | 10...11 >12
-18°C - - <2600 - >10400
-30°C - - <11000 - -
2 | JluHamMudeckas
BSI3KOCTH npu
18°C, wmllac, ne - - - 2300 4500
Ooiee
3 Wnnexc Bsaskocrw, 90 85 125 120 115
HE MEHee
4 | Illeno4HOE YHKCIIO,
mr KOH/r, =ne
MeHee 4,0 3,5 55 5 75
5 | 307BbHOCTE CyJIb-
tdartHas, %, He 1,3 1,3 1,3 0,9 1,3
Oonee
6 | MaccoBas mous,
%, He Ooitee:
MEXaHHYECKHUX
npumecei 0,015 0,015 0,02 0,015 0,015
BOJIBI clenbl | chembl CIIEJIBI CIebI CIenbI
7 CoxepxaHue ak-
TUBHBIX  DJIEMEH-
TOB, %, HE MCHEE:
[IMHKA 0,09 0,05 - 0,12 0,10
KaJIbIUS 0,16 0,08 - 0,20 0,23
8 | Temneparypa
3acteiBanus, °C,
HE BBIIIE -25 -15 -42 -38 -30
9 | Temneparypa
BenblkH, °C, He
HIDKE 200 205 165 200 210

CTyneHn KauecTBEHHOTO YpPOBHSI 0003HAYAIOTCS JIATUHCKMMHU OyKBaMH, HauWHas
oT (A) u manee mo andaBuTy, Ipu 3TOM Macia ypoBHA (A) u (B) cHATHI ¢ mpon3Boa-
CTBa, KaK ycTapeBIIHeE.



YHuBepcalbHble Macia Uit OCH3MHOBBIX M JUIS JHU3EIbHBIX ABHrareneil o0o3Ha-
YalOT JIByMsl CUMBOJIAaMH COOTBETCTBYIOIIEIO psifia: MEPBBIH CHMBOJI SIBJISICTCS OCHOB-
HBIM, @ BTOPOH yKa3bIBaeT Ha BOBMOXKHOCTh IIPUMEHEHUSI 3TOTO Macja JUIsl ABUTraTelnen
napyroro tuna. Hanpumep, APl CG/SH macio npeaHasHadeHo i AU3EIbHBIX JBUTA-
TeJel, HO ero MOYKHO HCITONTb30BaTh U TSI OCH3MHOBBIX JBUTATEICH.

Bs3kocTs Macia ompenensieTcss W ykaspBaercs 1o cremudukamma SAE  J300.
SAE — 310 ab6peBuarypa «OobmectBa aBToMoOmIbHEIX HHXKeHEpOB CIIAY. CormacHo
cnenn(UKaIuy CyIIeCTBYIOT IBa Psiia CTEICHEH BSI3KOCTH: 3UMHHN — ¢ OykBoi «W —
wintery u JieTHHIA - 6e3 GYKBEHHOTO 0603HAUCHUSL.

CraHnmapTHBIE PSAIBI BI3KOCTH:

- 3umHu# psax: SAE OW, 5W, 10W, 15W, 20W, 25W;
- nernut psax: SAE 20, 30, 40, 50, 60.

Bcece3onHble Macia cocTOSAT M3 KOMOMHAIIMKM 3UMHETO M JIETHETO psijia pa3aeieH-
HBIX 3HaKoM «rupe» (Hampumep, SAE 10W-40). [pyrue BUIbI 3alUCH SBISIOTCS HE-
BepHbIME (Hanpumep, SAE 10W/40 unu SAE10W40).

B mepuon paboTel mr000# MamMHBI CBOHCTBa MOTOPHOTO Macia W3MEHSIOTCS:
MPOMCXOINT 3arpsi3HCHUE €ro MEXaHMYSCKUMHU IPUMECSIMH, BOJOU, IPOAYKTAMU U3HO-
ca JleTaliei, MpOXYKTaMH OKHUCIICHHS Maclia M MPOAYKTAaMH HEMOJIHOTO CTOPAaHUS TOTI-
mmBa. Kpome Toro mpocaaku, BBEICHHBIE B Maciio, IPH padoTe MBUTATENs cpadaThiBa-
FOTCS, U MAacJIO MOCTENICHHO YTPaunBaeT CBOW IepBOHAYAIbHEIC cBolicTBa. [lox cpa-
0aTBIBAEMOCTHIO TIPUCANIOK CIIEAYET MOHUMATh YMEHBIICHUE HX KOHIICHTPAINN B Macye
B pe3ysbTaTe pa3iioKeHHUs, B3aUMO/ICHCTBUS C MPOAYKTaMH TOPEHHUs TOIJIMBA M OKHC-
JICHUsI Maclla, B3aUMOJICHCTBUS C TPYLIMMUCS MOBEPXHOCTSIMH M YaCTUYHOTO YJIABJIM-
BaHMsl puibTpyronmmMu snemeHTamu. CpabaThIBaHHMEe HPUCATIOK NMPUBOJUT K U3MEHE-
HHMI0O MHOTHX CBOMCTB Maclla: CHI)KAETCS ILIEJIOYHOE YHCJIO, YXYALIATCS MOIOIIHE
CBOMCTBA, MOBBILIAETCS YPOBEHb KOPPO3UOHHOCTH H T. II.

B mpouecce paboThl ABHUraTtensi MOTOPHOE MAaciO MOABEPraeTcs MHTEHCHUBHBIM
TEIUTOBBIM M MEXaHHYCCKUM Harpy3kaM. B pesynbraTe 4ero mpoHWCXOAAT M3MEHEHUS
(PM3UKO-XMMHYECKIX CBOWCTB M SKCIUTYaTallMOHHBIX ITOKa3aTellel MOTOPHBIX Maced,
(macuo crapeer), ofHAKO, TITyOMHA STHX U3MEHEHUI MOXET ObITh pa3iuyHoi. MHTEH-
CHUBHOCTH TIpOIIeCCa CTAPEHHS MAacia OMpPENeNsSeTCs YCIOBHUSAMH PadOTHI, Ka4eCTBOM
NPUMEHIEMOTO Macia, pa3iIMYHON TEeIUTOHAIPSIKEHHOCTRIO JIBUTATENeH KPaTHOCTHIO
UPKYJISLUKA Macja ¥ T.II.

B kauecTBe KpuTepHs jisi KOMIUICKCHOM OLEHKH YCIOBHUN pabOThl MOTOPHOIO
Macja B JIBUTATelIe TpeIaraeTcsi OLEHOYHBIN MOKa3aTeab — KOA(GGHUIUCHT HaIPsIKEeH-
HOCTH paboThI Macia B Buratese (Qw):

Om = Ne/ QM,

N¢ — s dhekTrBHASE MOIITHOCTH ABHUTATENs, KBT;

Q. — IoJ1a4a MacIsTHOTO HACOCa, JI/MHUH.

Koa¢pununenr ¢, yunTbiBaeT OCHOBHBIE YCJIOBHS pabOTHI Macia B JBUrareyie —
cpenHee 3(QQeKTUBHOE NaBlCHUE B LIMIIMHIPE, YaCTOTY BpalleHHs KOJEHYATOro Baia,
TaKTHOCTb JIBUTATelNs, KOJIWYECTBO TEIUIOTHI, BBIIEJIIEMO NpPU CropaHUM TOIUIMBA,
KPaTHOCTh IUPKYJISAIIH Macia.
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B npouecce skciuryaTanny KMHEMaTHYeCKasi BSI3KOCTh MOTOPHOTO Macia BO3pac-
TaeT B pe3yJibTaTe MCHAPEHUs JITKMX (QPaKLUi Macia U HAKOIUICHUS! IPOJYKTOB OKHC-
nenus Ha 2,5...3,5 mm?%/c ipu 100°C. B psjie cityuaeB MOXET HaOIIOIaThCS yMEHbIIIE-
HHE BSI3KOCTH IIPU TOIAJaHWU B Macjo TOIUIMBA, a TaKKe B Pe3yNbTaTe AECTPYKLUH
MOJIMMEPHOH! (BSI3KOCTHOM) MPHUCAIKM B 3aryIIEHHBIX Maciax.

[Ipn mcnapeHnn nerkux (paxkmuii HOBBIIACTCS TEMIIEpaTypa BCIBIIIKH Macia.
Cunraercs, 4TO TeMIlepaTypa BCIBIIIKH MOXXET TOBHIIIAThECA He Oonee, dem Ha 20°C.
CHIDKCHHE TEMIEpaTyphl BCIBIIKN YKa3bIBaeT Ha HEHCIPAaBHOCTH TOIUIMBHOM ammapa-
TYypBHIL.

ITo mepe paboTHI MacIa CHIKAETCS IEIIOYHOE YHCII0, KOTOPOE XapaKTepU3yeT €ro
Motomue cBoiicTsa. I1lerouHoe uncio a1 KapOropaTopHOTo JIBUraTes He MOKET ObITh
ke 0,5...2,0 mr KOH/r macna, a ans gusensaoro — 1,0...3,0 mr KOH/r macna.

B nepron paboThl aBHUraTens MaeT MHTEHCUBHOE HapacTaHHE COJACPKAHUS MeXa-
HUYECKHUX TpUMecel (Ibulb, Harap, NPOAYKTHl W3HOca) B Macie. OOliee KOIM4eCTBO
IIpUMecei He TOJDKHO MPEBBIATh 4. ..6%.

Hecmotpst Ha riry0okne n3MEHEHHs KadeCcTBa MOTOPHOTO Macia B MpOIecce pa-
OOTBI €r0 OCHOBHOI YTJIEBOJIOPOIHBIN COCTaB MEHSAETCS HE3HaUMTENbHO. [locie ynane-
HUSI MEXaHHYECKUX TPHMECEH M NPOMYKTOB OKHCIICHMS, a TaKKe BBEICHHS COOTBET-
CTBYIOIIUX IPHCAT0K MAcJIO0 CUUTACTCS BOCCTAHOBICHHBIM.

[Ipn skcmmyatanuy aBTOTPAaKTOPHON TEXHWKH MPUHATA PEriaMeHTHas CHCTEMa
TEXHHYECKOTO OOCITYXHMBAaHHUS MAIlWH, KOTOpas IMPEANUCHIBAECT NMPOU3BOJUTH 3aMEHY
MOTOPHBIX Maces 4epe3 onpeneicHHoe BpeMs. [yt rpy30BbIX U JIETKOBBIX aBTOMOOH-
JIeH 3TOT CPOK ONPEAETIAIOT KOJHUECTBOM MPOIIEHHBIX KMIOMETPOB, a AJIs TPAaKTOPOB,
CTPOUTEJBHBIX U MEIMOPATUBHBIX MAIIUH — YHCJIOM OTPa0OTaHHBIX MOTOYACOB.

Bonpocs! 15 camonpoBepKu

Kak onenuBaeTcst HanmpsHKEHHOCTh PabOTHI MOTOPHOTO Macia?

Kak M3MEHSIOTCS OCHOBHBIE ITOKa3aTeld MOTOPHOIO Macia B IpoLecce

paboThI ABUraTENs?

B dem 3akimouaercs npouece crapeHus macina?

KakoB cpok ciry0bl MOTOPHOTO Maciia M YeM OH ompeensercs?

Kak moHMMaTh MOJHOE M YaCTHYHOE OCBE)KEHUE MOTOPHOrO Macia?

Ponb MacioOYMCTHTENBHBIX YCTPOWCTB B MOZJIEP)KaHHUHM KaueCTBEHHOTO

YPOBHSI MOTOPHOTO Macia?

7. Kak oleHUBaeTCS TEXHHYECKOE COCTOSHHE M PEecypc IBHrarels o
HAKOIUICHUIO B MOTOPHOM MacJje IPOAYKTOB H3HOCA?

8. Kakue »skcruyatanyioHHble TpeOOBaHHS NPEIBSBISIOTCS K MOTOPHBIM
Macaam?

9. Krnaccudukanum MOTOpHBIX Macen?

10. 3apyOesxHast kiraccuUKaMs MOTOPHBIX Macen?

11. ITo kakOMy NPHHIMITY JIEJISIT MOTOPHBIE Macia Ha JICTHUE, 3MMHHE U BCe-
CEe30HHBIE?

N

o0k w
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2.3. DkcnuIyaTanMOHHbIE CBOHCTBA TPAHCMHCCHOHHBIX Maces

B cenbckox03sICTBEHHOM MPOU3BOJACTBE, KPOME MOTOPHBIX Macen, IIUPOKO HC-
MOJIB3YIOTCSI TPAHCMUCCHOHHBIE, THIPABINYECKUE, HHAYCTpUaNbHbIe, TpaHCPOpMaTOp-
HBle Maclla, Macjia JUisl THUApaBIMYecKuX nepenad. KommpeccuonHsle, MpuOOpHBIE U
JpyTHe Macia IMEIOT OTPaHWIEHHOE IPUMECHEHHE.

TpaHcMHCCHOHHBIE Macjia TIPUMEHSIOT Ul CMa3bIBaHMS arperaToB TPAHCMHC-
CUif aBTOMOOWIIEH, TPaKTOPOB, CEITLCKOXO3SIMCTBEHHBIX MAaIMH U T.1. [lepemada sHep-
THH OT JBHUTaTeNsl K paboYrM OpraHaM MOJKET OCYIIECTBISATHCS MEXaHHIECKUMH TIepe-
JadaMu, THAPOMEXaHWIECKUMH WM T'HApooOBbeMHbIMH. Hambompmiee pacmpocTpane-
HHE Ha JaHHBIH MOMEHT MOIY4MIN MEXaHMIECKUE NTepeiayn.

MexaHuueckre mnepenaddl MpeiCTaBIsil0 co00¥ LMIMHIAPHUYECKHE, KOHHYECKUE,
YepBsiYHbIe, TUIIOUHBIE M T. . 3y04aTble nepenayd. 3yOuarble nepenadd paboTaroT
npu OOJNBUIMX YAENbHBIX Harpyskax, JOCTHrarommx B psje ciaydaeB 4000 mlla. Mak-
CHMaJlbHas TeMIlepaTypa Macjia B 30HE KOHTaKTa 3yObeB IIECTEPEH MOXKET JOCTUTaTh
200...250°C u 60mnee. CpeaHsisi CKOPOCTh CKOJBKCHHS B HMIMHAPUUCCKUX U KOHHYE-
CKUX cocTaBiseT oT 1,5 mo 12 m/c. [{ng TUNOMAHBIX mepenad CKOPOCTh CKOJBKEHHS
MOJKET AOCTHTATh 15 M/c m Ooiee, a U YEPBSIYHBIX PEIYKTOPOB 10 25 M/c. [loatomy
TPaHCMHCCHOHHBIE Macia JOJDKHBI MMETh BBICOKHE JKCIUIyaTaIl[HOHHBIE CBOWCTBA —
MPOTUBOM3HOCHBIE M NPOTHBO3aJUPHBIE, BSI3KOCTHO-TEMIIEpAaTypHBIE, IPOTHBOKOPPO-
3HOHHBIE.

[TpoTnBOM3HOCHBIE M MPOTHBO3aIUPHBIE CBOWCTBA TPAHCMUCCHOHHBIX Macell SIB-
JSIeTCs OCHOBHOM X XapakTepucTukoi. OHU 006ecreunBaloTCs HATMYUEM Ha TPYIIUXCS
MOBEPXHOCTSAX XeMOCOPOUPOBaHHOW (MOIM(PUIMPOBAHHBIN CJI0H) W amcopoupo-
BaHHO#i ruienku. [lepBas ruieHka oOpa3yeTcsi 3a CUeT XUMHYECKUX CHII B PE3yJIbTaTe
B3aUMO/ICHCTBUSI XUMHUYECKH aKTUBHBIX 3JeMEHTOB (cepa, pocdop, XI0p), BXOASIINX B
COCTaB MPUCAAKH, a BTOpas — 3a CUET CHJI MEXMOJIEKYJIIPHOTO B3aWMOJEHCTBUS all-
cOopOMPOBaHHKII HAa TTOBEPXHOCTH TPEHUS MACIISTHO MJICHKH.

Bce TpancMuccHOHHBIE Macia KJIACCH(UIUPYIOTCS 110 BSI3KOCTH M 9KCIUTyaTallH-
OHHBIM CBOMCTBaM B cooTBeTcTBHE ¢ [[OCT 17479.2-85.

Tadauua 3.4. Knaccugukanusi TpaHCMHCCHOHHBIX MaceJI 110 BA3KOCTH

Kuaace Kunemarunueckast Bsi3KocTh | TeMmneparypa, npu KoTopoi
Bs3KocTH | npu Temneparype 100°C, mm?%/c, | IMHAMHUYecKas BA3KOCTh He
B Mpejesax npesbimaer 150I1a-c, °C He
BbIIIIE
6 - -55
9 6,00...10,99 -45
12 11,00...13,99 -35
18 14,00...24,99 -18
34 25,00...41,00 -
43 42,00... -

B 3aBucuMOCTH OT 3Ha4eHHsI KWHEMaTHdeckor Bsizkoctu mpu 100°C TpancMuccu-
OHHBIE Maclia JIeJISIT Ha eCTh KiaccoB (Tadymna 3.4.).
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B cooTBeTCTBHM C KJIaccOM BSI3KOCTH OTPAHUYCHBI JIOMYCTHMBIE MIPEAEIbl KHHE-
MaTuueckoi Ba3koct pu 100°C u oTpunaTensHas TeMepaTtypa, Ipu KOTOpol IUHa-
Muueckas Bsi3kocTh He npebimaet 150 [lac. [Ipu naHHON BSI3KOCTH €lle rapaHTUpyeT-
sl Ha/ie)KHas paboTa COOPOYHBIX €AMHUILL TPAHCMHUCCHH.

Macna, oTHOCSATIIHECS K KiIaccy Bs3KOCTH (6), peKOMEHAyeTcs PUMEHSTh B YCIIO-
BUsIX ApkTHkH, (9) - B yeiousix Ceepa, a (43) - B TPONHUECKUX YCIOBHSX.

ITo sKkcruTyaTanMOHHBIM CBOMCTBAM M BO3MOXHBIM OOJACTSIM NIPUMECHEHHS TPAaHC-
MHCCHOHHBIE Maclia IeJAT Ha 1T rpynm: TM-1...TM-5 (tabmuma 3.5.).

Hapumep obo3nauenns tpancmuccuoHHOTo Macma: TM-5-18, rme TM — tpaHc-
MHCCHOHHOE Macio; S5 — IpyIa Macja ¢ MPOTUBO33AUPHBIMU MPHUCAIKAMU BBICOKOH

3¢ GEKTUBHOCTH JJIs1 THIOUAHBIX Tiepenay; 18 — kimace BI3KOCTH.

Tadanuna 3.5. I'pynnel Tpancmuccuonnbix Macesa mo 'OCT 17479.2-85

I'pynna
MaceJ o
IKCIIya-
TANHON- CocTas Maces Pexomenayemas 00J1acTh NpH-
HBIM MeHeHHUsl
CBOIi-
cTBaM
T™M-1 Munepansaple  Macna  0e3 | LlmmmHmpudeckne, KOHHYECKHE U
MpHUCATOK YyepBsUHBIE Tepenady, paboraro-
IMye TpU KOHTAKTHBIX HaIlpsDKe-
Husx oT 900 o 1600 mIla u Tem-
mepaTtype Macia B o0beMe [0
90°C
T™-2 MuHepanbHble Macina ¢ mpo- | To ke, IpU KOHTAKTHBIX HaIps-
THUBO3aUPHBIMU TpucankaMu | skeHusx 1o 2100 mlla u Temmepa-
yMepeHHO# 3 peKTUBHOCTH Type Macna B oobeme 110 130°C
T™-3 MuHepanbHble Macina ¢ mpo- | To ke, Ipu KOHTaKTHBIX HaIps-
TUBO3aJUPHBIMU TNpucaakamu | xkeHusx 1o 2500 mlla u remnepa-
cpenueit a3pdexTuBHOCTH Typax Macia B 00seme 1o 150°C
TM-4 MunepanbHble Macna ¢ mpo- | To ke W THIOUAHBIE NEpeladH,
THUBO33IMPHBIMU TIPUCAJKaMK | paboTaromye IpH KOHTAKTHBIX
BBICOKOH 3 (PEKTHBHOCTH HanpspkeHusix 1o 3000 mlla u
TeMIiepaTypax Macia B o0beMme
1o 150°C
TM-5 MuHepansHble Macna ¢ npo- | ['mmonanele mnepemaum, pabora-
TUBO3aIUPHBIMHA TPUCAIKaMHU | IOIIHME C YIOApHBIMH Harpy3kaMu
BBICOKOW 3()()EKTUBHOCTH U | MPH KOHTAKTHBIX HAMPSIKSHUAX
MHOTO(yHKIHOHaIbHOTO Aei- | Beime 3000 mlla m Temmepatype
CTBUS Macia B ooseme 10 150°C
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3apyOexxHast KiaccuuKalys TpPaHCMUCCHOHHBIX Mace
3a pyOexoM Haubojiee MIMPOKOE PaclpoCTpPaHEHHE MOIy4YWIa KIIacCU(pHUKALM
TPaHCMHUCCHOHHBIX Maced, pazpadotannas B CLIA no kmaccy xauectBa APl u xnaccy
Bsizkoctd SAE. Bsskoctn SAE70W...85W npennazHaueHsl 11 SKCIUTyaTallid B 3UM-
Hee BpeMst; Macia kiaccoB SAES0...250 mpiMeHSIOT B ICTHUH ITEPHOJ AKCILUTyaTaIHH.

Ta6auna 3.6. Kiaccesl BA3KOCTH TPAHCMHCCHOHHBIX MaceJ M0 KJIaccH-

¢pukamuu SAE
Temneparypa, Ipu Ko- Kunemarunueckasi BA3KOCTb IPU
Kaace TOPOi AMHAMHYECKAS 100°C, mm%/c
BSI3KOCTH | BSI3KOCTH He MPeBbIIIAET
150 mITa-c, °C MHHMMAJIbHAsE | MaKCHMAJIbHAsI
70W -55 4,1 -
75W -40 4,2 -
80w -26 7,0 -
85W -12 11,0 -
80 - 7,0 <11
85 - 11,0 <135
90 - 13,5 <24
140 - 24,0 <41
250 - 41,0 -

Bce 3apy0esxHbie Macia Hapsay ¢ MapkupoBkoii mo APl u SAE uMerT Tak e 1o
AHAJIOTHH C OTEUYECTBEHHBIMH MacjlaMH TOBApHYIO MAPKHUPOBKY.

ITo xaccy kadyecTBa Bce TPAHCMHCCHOHHBIE Macja pa30UTHI Ha MIECTh KaTETOPHH
B 3aBUCHMOCTH OT KOHCTPYKIMOHHBIX OCOOCHHOCTEH TpaHCMHCCHH, YCIOBHH HMX JKC-
IUTyaTallikl U coepXaHus npucanok (tadmuna 3.7.). ITo BSI3KOCTH TpPaHCMHCCHOHHBIE
Macia AelAT Ha CeMb KJ1accoB. Macia epBbIX YeThIpeX KJIACCOB CUMTAIOTCS 3SUMHUMMY .
Knaccudukanus TpaHCMHCCHOHHBIX Macell IO BA3KOCTH M MX XapaKTepUCTHKa Tpej-
craBieHa B Tabmuue 3.6. HuskotemneparypHasi 001acTh NPUMEHEHHSI Macel Tak Xke
OTpaHUuYEHa MUHUMAJIBHON TEMIIEpaTypoOil, IPU KOTOPOU BS3KOCTb Macjia CTaHOBUTCA
pasHoit 150I1a-c.

Ota BA3KOCTb U AJIA 3apyOekKHBIX MapOK CUUTAETCS IMPEeAETbHOM, IPH KOTOPO¥ co-
XpaHSIOTCS MIECTePHHU, TOANIUITHAKH, Y36 U arperaTsl TPAHCMUCCHUH OT TIOBPEXKICHHUH
13-3a HEJJOCTATOYHON TEKYIEeCTH Maca.

ITpumepsl 0003HaYCHHS TPAaHCMUCCUOHHBIX Macen o APl u SAE:

1. Hopeu API GL-5, SAE 85W-90, rne Hopen — HazBanue ¢upmsl, GL —
Macjio TPaHCMHUCCHOHHOE, 5 — Kareropus Bs3KOCTH Macna, 85SW — Bs3-
KOCTB IIpH HHU3KOH Temriepatype, 90 — Bs3kocTs npu 100°C.

2. Teii6on APl CD/SF, GL-4, SAE10W-30 — yHuBepcaibHOE Maciio, KOTO-
poe TpHMeHsieTcs B ABHrartensx (KapOIOpaTOpHBIX M JU3ENBHBIX) U B
TPAHCMHUCCHSIX.
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Taoauna

3.7.

Kareropun

kiaaccupukamnn API

TPaAaHCMHCCHOHHBIX

Macea

Karero-
CocraB mac- | YciaoBusi IKCILTY-
pust mac- 1a S ObJs1acTh IPUMEHEHUS
aa mo API
GL-1 bes npucagox | OTHOCUTENIHHO MexaHnuueckue KOpoOKH
WK C JIeTIpec- | MATKHE C HEBBICO- | Mepeaad rpy30BbIX aBTO-
COpHOH W aTH- | KUMH Harpy3KaMu u | MOOWIIEH U CebCKOX035Hi-
MCHHOM MpH- CKOPOCTSIMHU CTBEHHBIX MaIIUH
caJikaMu CKOJIbXKCHUSI
GL-2 To ke, duro | YMepeHHEIE mo | YepBsuHbIe nepeaayn
JUIL  KaTero- | Harpy3kam M CKO- | TPAHCIOPTHBIX CPEJICTB; B
puu GL-1. | pocTsiM  CKOJBXKe- | KauecTBe TOOABKU K UHY-
Jononurens- | Hus CTpHAIBHBIM TpaHc-
HO MOXeET MHUCCHOHHBIM Macjam
BXOJIUTH aHTH-
(dpuKIHOHHAS
npucajKa
GL-3 Co ciabo 3¢- | YMepeHHO-)KecTKHe | MeXaHHUECKHEe  KOpOOKH
(hexTUBHON co CpelIHUMU | Tepefad TPY30BbIX aBTO-
NPOTUBO3IMP- | HATPY3KaMH U CKO- | MOOWIeif; CIHPATBHO-
HOH  mpuca- | pOCTSIMH CKOJBXKe- | KOHHYECKUE nepenadu
JIKOH HUSI 3aJIHUX MOCTOB
GL-4 C mportuBosa- | Tspkensle mo | MexaHuueckue KOpOOKH
JUPHOM TIpU- | HArpY3KaM M CKO- | Hepeay JIerKOBBIX aBTO-
CalkOW Cpef- | pOCTSIM  CKOJIBXKe- | MOOuIeit; CIHUPATBHO-
Hel  addek- | Hus KOHUYECKHE nepenadu
TUBHOCTH 3aJIHUX MOCTOB
GL-5 C BBICOKO | OueHp Tspkenble Mo | ['mmonaHbie nepenavyn
3 (eKTUBHBI- | HArpy3KaM M CKO- | JIETKOBBIX W  TPY30BBIX
MH NPOTH- | POCTSIM  CKOJIbXKe- | aBTOMOOMIIEH
BO3aJUPHBIMU | HUSL, BKJIFOUast
M TMPOTHUBOM3- | yIApHBIC HATPy3KH
HOCHBIMU B THIIOWJHOW repe-
pUCATKAMHU Jaue
GL-6 C  Oompmum | Jlms THNOUIHEIX | I'ummonmgHbie nepenauu
KOJIMYECTBOM | Iepesiay ¢ BEICOKMM | BEIYIIMX MOCTOB, Xapak-
cepo- KPYTSILIIUM MOMEH- | TepHU3yIoIIuecs OOJbIINM
thocdopoco- TOM, OonpmmMu | ciBuroM oceit (6onee 50
Jieprkanieit CKOPOCTSIMU MM)
MPUCATKH CKOJIbXKCHUSI
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I'mapaBinyeckne maciaa (pabouume xujkoct). OcHOBHas (QYHKIHMS padO4MX
JKUJKOCTEH TpeHa3HAaYeHHbBIX JJISl THIPABINYECKUX CHCTEM — Iepelada MeXaHWde-
CKOW SHEpruM OT €€ MCTOYHHMKA K MECTY MOTpPEeOJEeHUs C BO3MOKHOCTBIO M3MEHEHUS
BEJINUMHBI WIN HAaNPaBJICHHUS TPUIOKESHHOMN CHIIBL.

Cucrtema oOo3Ha4YeHHSI COCTOMT W3 OykBeHHoro wmHaekca (MI') (MuHepamsHOE
THIIpaBINYECKOe), TU(PHI, XapakTepusyoomei kimace Bs3koct mpu 40°C u OykB, yka-
3BIBAIOILUX HA MPUHAAJIECKHOCTh Macia K TOH win nHOM rpymnme. Ilo skcmmyaranuuoH-
HBIM CBOWCTBaM BCE THIPABIMYECKUE Macia ACISIT Ha TP IPYIIIEL.

I'pynma (A) — HedTsiHOE Macimo 6e3 mpucanok. [IpeqHasHadeHo TS MajJoHArpy-
JKEHHBIX THJIPOCHUCTEM C IIECTEPEHHBIMH HIIH IOPIIHEBBIMH HACOCAMH, PabOTArONIMMHU
npu gasineHuu 1o 15 mlla n MakcumanbHO# TeMiieparype Macia B oobeme 1o 80°C.

I'pynmna (B) — Macno ¢ aHTHOKHCIUTEIBHBIMH H AaHTHKOPPO3MOHHBIMH MPHCAIKa-
mu. [IpenHasHaueHo Ui CpEeJHEHANPSHKEHHBIX THAPOCUCTEM C Pa3IMYHBIMU THUIIAMHU
HacocoB, paboTaroIMMU NP JaBieHuu cBbime 25 mlla u temneparype macia B o0be-
Me cBbie 80°C.

I'pynmna (B) — XOpomLIo oYMIIeHHOE Maclo ¢ aHTHOKUCIHTEIbHBIMH, aHTHKOPPO3H-
OHHBIMH W TIPOTHBOM3HOCHBIMH TpHcaakamu. [IpeqHasHaueHO U1 THAPOCHCTEM, KO-
TOpBIe PaboTaIOT NpH AaBieHNH cBhime 25 mlla n TemnepaType Macina B 00beMe CBBI-
e 80°C.

ITo I'OCT 17479.3-85 rugpaBinuyeckue Macia AESTCS [0 3HAUYEHHUIO BSA3KOCTH
npu 40°C Ha 10 kmaccos (Tabmwma 3.8.).

ACCOPTHMEHT OTEYECTBEHHBIX THAPABIMYECKHX Macel NpE/CTaBIeH B B TaOJuIe
3.9.

Kommnpeccopuble Maciia. B 3aBUCHMOCTH OT NpenbSBIsIEeMbIX TPEOOBAaHHUN U 00-
JacTel MPUMEHEHHs1 KOMIIPECCOPHBIE MacJia MoJpa3/eisioT Ha TPU Kiacca: JUlsl TopII-
HEBBIX U POTALMOHHBIX KOMIIPECCOPOB, JUIs TYpOOKOMIIPECCOPOB U KOMIIPECCOPOB XO-
JIOOUJIBHBIX MAlIUH.

Ta6auna 3.8. Kitaccbl BA3KOCTH rHAPABJIMYECKMX MaceJl

Kunematuue-
Kiaacc Kunemarnueckas Bsi3- K cKasi BA3KOCTh
BA3KOCTH | KocTh npu 40°C, mm?/c JIace pI3KOCTH npu 40°C,
Mm%/c
5 4,14...5,06 32 28,80...35,20
7 6,12...7,48 46 41,40...50,60
10 9,0...11,00 68 61,20...74,80
15 13,50...16,50 100 90,00...110,00
22 19,80...24,20 150 135,00...165,00
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Tabauna 3.9. ACCOPTHMEHT 0Te4eCTBEeHHbIX THIPABINYECKUX Maces

O0o3Havenne O0o3navenne Tosapnas
maciaa no 'OCT | Tosapuas mapka | maciaano 'OCT
17479.3-85 17479.3-85 Maprd

MI-5-b MI'E-4A, JI3-MTI'-2 MI'-22-B «Py»
MI-7-b MI'-7-b, PM MI'-22-B «QL»
MI-10-b MI™-10-b, PMI] MI-32-B «A», MI'T
MI-15-b AMI'-10 MI-46-B MI'E-46-B
MTI-15-B MTIE-10A, MI'-68-B MI-8A
MI-22-A AY MI'-100-b KI-14C
MI'-22-b AVII - -

KommnpeccopHsle Maciia mopa3iensoT Ha YeThIpe IPYIIbL:

1 — mnst KoMIpeccopoB, pabOTAIOIMX MPU YMEPEHHBIX PEXXUMAaxX CXKaTus Tasza u
TeMIieparype Haruetanus Huxe 160°C;

2 — TO Xe, IpH TeMIiepaType HarHeTanus Hiwke 180°C;

3 — A7l KOMIIPECCOPOB, pabOTArONIMX B TSDKEIBIX YCIOBHSX IPH TEMIIEpaType
Haraetanus Beie 200°C;

4 — U1 KOMIIPECCOPOB BBICOKOTO NaBJICHUS, PabOTAIOMNX B 0CO00 TSDKENBIX
YCIIOBUSX IIpU TeMIepaType HarHeranus Beime 200°C.

[Tpumep obo3HaueHus psga Mapok kommpeccopusix Macer: K-19, KC-19n, K-3-
10, rae K — xommpeccopHoe macio, C — monydeHo u3 cepHHUCTHIX Hedred, 19, 10 —
KHHeMaTndeckas Bsa3kocTh npu 100°C, m — Hanmuuue npucaiky. I'pynmy macia ykassl-
BatoT nudpoit nocie 6ykesl K (manpumep, K-3-10). B macnax oTHOCAIIMXCS K MEpBOi
rpymie 1udpa He yKa3bIBaeTCs.

HuaycrpuanbHble Maciaa npefHa3sHAa4YeHb! AUl oOecrieueHus paboTOCIIOCOOHO-
CTH TIPOMBIIIIEHHOTO O0OPYNOBAaHUS, KOHTPOJIBHO-U3MEPHUTENIBHBIX NPHOOPOB, Me-
TAUIOPEXYIIUX CTAHKOB, CENapaTopoB W MHOTHX APYIMX MamuH. [l MHIyCTpHAb-
HBIX Macell XapakTepHa HEBBICOKas pabouas Temmneparypa (IpakTH4ecKH He Oosee
50°C). B Toxe BpeMs Maciio JODKHO 00eCIeduTh paboTOCIIOCOOHOCTh MAIIUH M MeXa-
HU3MOB B IIMPOKOM TeMIlepaTypHOM Auana3one oT Munyc 50°C no 50°C.

Tadauua 3.10. 'pynnel HHAYCTPHAJBHBIX MacesI 0 HA3HAYEHH IO

CooTBeTcTBHE TPYNbI
I'pynna 10 1SO 6743/0-81 O0aacTh NpUMeHeHUs

JI F Jlerxo Harpy>XeHHbIE y3JIbI (IIMTHHIENH,

TMOIINTTHUKY U CONPSDKEHHBIE ¢ HUMU
COCIIMHEHMSI)

T H I'upaBnuyecKue CUCTEMBbI

H G Hanpasstronie CKoJIbXeHUS

T C Tsxeno Harpy>keHHBIE Y3761 (3yOUaTsie

nepesiaun)

33



Taoauna 3.11. Hoarpynnsl HHAYCTPHAJbLHBIX MaceJl

Moarpynna

Cocras, yc/10BUSl IPUMEHEHHS M peKOMeHyeMasi 00/1acTh
NPUMeHEHHUS

A

Macno 6e3 nmpucaaok; 1o ycJIoBHUAM pa60TI>I OGOpyZ[OBaHI/IH HC
IPEABABIIAIOTCA ocoObIe Tpe60BaHI/IH K AQHTUOKHCIUTCIBbHBIM H
AHTUKOPPO3HUOHHBIM CBOMCTBaAM Macia.

Macio ¢ aHTHOKHCTUTENbHBIMU U aHTUKOPPO3UOHHBIMU TPUCAI-
KaMH; TI0 YCIIOBHAM pabOTHI 000pYIOBaHUS MPEIBSBISIOTCS TI0-
BEIIIICHHBIC TPeOOBAaHMS K aHTHOKUCIUTENFHBIM U aHTHKOPPO3H-
OHHBIM CBOMCTBAM Macell

Macno tumna B ¢ mpoTHBON3HOCHBIMH TIPHICAaKaMH ISl 000pYI0-
BaHUS, TAC MMEIOTCS aHTH(PHUKIMOHHBIC CIUIABBHI [IBETHBIX Me-
TAJJIOB U YCIIOBHS PaOOTHI KOTOPHIE MPEIBABISIOT MOBHIIICHHBIE
TpeOOBaHUSA K aHTUOKHUCIUTEIbHBIM, aHTUKOPPO3HUOHHBIM U MPO-
THBOM3HOCHBIM CBOMCTBAM Macell

Macna tuna C ¢ IpOTHBOM3HOCHBIMH IPUCAKaMU; MO YCIOBUSIM
paboThl 000PYIOBAHUS MPEIBSIBIISIOTCS IOBBINICHHBIC TPeOOBa-
HHUA K aHTUOKUCJIUTCIbHBIM, aHTI/IKOpI)OSI/IOHHI)IM nu HpOTI/IBOI/I3-
HOCHBIM CBOMCTBaM Macell

Macna tuna /I ¢ IpOTUBOM3HOCHBIMU MPHUCAAKAMU; TIO YCIOBUSIM
paboTel 00OpyIOBaHUS TPEABBISIIOTCS TOBBIIIEHHBIE TpeOoBa-
HAS K aHTHUOKUCIIMTEJIBbHBIM, AAT€3HOHHBIM, NMPOTUBOU3HOCHBIM,
MIPOTUBO33JUPHBIM U IPOTUBOCKAYKOBBIM CBOIMCTBaM Macia

O0o03Ha4eHHEe HHIYCTPHAIBHBIX Maces BKIIOYAeT psifl OYKB U LUQp, pa3ieIeHHbIM
MEXIy co00H meducom.

IMepBast 6yka (M) 0003HaYaeT MPUHAMISKHOCTh Macia K TPYIIe HHAYCTPUAIIb-
HBIX MaceJ, BTOpasi IPOMUCHAs OyKBa XapaKTepPU3yeT ero Ha3HAu€HHE, TPEThSI MPOIIHC-
Hast OyKBa — JKCIUTyaTallMOHHBIE CBOICTBA M uyeTBepTas Huppa XapakTepusyer KiIacc
10 KHHEMAaTUYEeCKOM BSI3KOCTH.

Ta6auna 3.12. Kiaccel BA3KOCTH HHAYCTPHAJIBHBIX Maces

Knacce Ba3- | Bsskocrs npu 40°C, Bsizkocth npu 40°C
2 Kunacc Baskocru 2

KOCTH MM-/C ,MM-/c
2 1,9...2,5 68 61...75
3 3,0...3,5 100 90...110
5 4,0...5,0 150 135...165
7 6,0...8,0 220 198...242
10 9,0...11,0 320 288...352
15 13,0...17,0 460 414...506
22 19,0...25,0 680 612...748
32 29,0...35,0 1000 900...1100
46 41,0...51,0 1500 1350...1650
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ITo Ha3HAaYeHHIO U SKCILUTyaTallMOHHBIM CBOICTBaM MHAYCTpPHAIbHBIE Macia AEIST
Ha rpynmnsl u noarpynmns! (tadmuner 3.10. u 3.11.).B 3aBucuMocT 0T KHHEMAaTHYECKON
Bsizkoctu npu 40°C uHAYCTpHANBHBIE Macia AeiaT Ha 18 kiraccos (Tabmuma 3.12.)

Ipumep obo3HaueHus uuaycTpransHoro macia U-I'-C-46, roe (M) - ungyctpu-
ansHOE Macio, (I') — mpeaHa3HAYCHO ISt THAPABINYECKUX cucteM (Tpymma macia), (C)
— 9KCIUTyaTalMoOHHBIC CBOMCTBA Macell (MOATPYINa KadecTsa), (46) — Kiacc BA3KOCTH
mm?/c pu 40°C.

Macaa 18 KOMIPeccopoB XO0JIOAWJIbHBIX MAaIIMH. B X0IOANNBHBIX MamInmHAX
CMa3bIBAIONINK MaTepHal HENPEPhIBHO KOHTAaKTHPYET C XJIAaJAareHTOM IIPH MOCTOSHHO
M3MEHSIOIIEHCcA TeMIepaType U JaBICHUHN CPEIbI.

Macna a7 XOJOJWIBHBIX MAIIMH JENAT Ha JBe TPYyNIbl: XA — A KOMIIPECCco-
poB, padoTaronx Ha aMMHUaKe WM yriaekucinore; X — st KoMrpeccopoB, pabora-
1omux Ha ¢ppeonax. OOBIYHO IPUMEHSIIOT PpeoHbI ABYX Mapok ®-12 nu @-22.

Jl1g KoMIIpeccopoB XOJIOAWIBHBIX MAaIlIMH BBITYCKAIOT CIEAYIOIIHE Macia:

XA-30 — cMech 0CTaTOYHOTO M JMCTHIUISITHOTO MUHEPAJIBHBIX Macel;

X®12-16 — MuUHEpaTHHOE MACIIO C aHTHOKUCIUTEIFHON TIPUCA KO,

X®22-24 — muHEpaIbHOE 3aTryIICHHOE MAaCIIo;

X®22C-16 — cuHTETHYECKOE MACIIO C aHTHOKUCIUTEIIFHON TPUCATKOM.

[Ipumep obo3HAUEHH MapKy Macia JJIsi KOMIIPECCOPOB XOIOAMIBHBIX MAIIHH:!

XA-30, rae (X) — xonmoaunbhoe, (A) — ammuak, (30) — KuHeMaTHYeCKast BI3KOCTh
B MM?/c ripu 40°C.

X®12-16, rae (P@12) — mapka dpeona, (16) — kuHeMaTHUeCKas BA3KOCTh B MMZ/C
mpu 40°C.

X®22C-16, rae (P22) — mapka ¢ppeona, (C) — CHHTETHIECKOE MACIIO.

Bonpocs! 1151 caMonpoBepKu
Hasnauenue u knaccudukaius ruipaBIndeckux mMacein?
Haznauenue n 0003Ha4eHHE KOMITPECCOPHBIX Macem?
. CoiicTBa, MpUMeHCHHE U KITaCCH()UKAIIUS HHIYCTPHAITEHBIX Macel?
TpeboBaHusI, MpeabABIAEMBIC K MaciaM U1 XOJOAMIBHBIX MAIlUH H UX
KIaccupuKaus?
VYcnoBus paboThl TPAaHCMUCCHOHHBIX Macei?
Kakue TpeboBaHMs MPEIBABIAIOTCS K TPAHCMICCHOHHBIM Maciam?
Krnaccudukanus TpaHCMHUCCHOHHBIX Macen?
Kak paboTaeT mpoTHBOU3HOCHAS M POTUBO3aIUPHAS IPUCAAKA?
Kakumu cBoiicTBaMu TOIDKHBI 00JIaaTh CMa3KH, MpeTHA3HAYCHHBIE IS
TUTIOUTHBIX Tiepeaad’?

wWwhE

NG~

2.4. JkcnyaTanMoOHHbIE CBOMCTBA MJIACTHYHBIX CMa30K
B cenbcKoX03siICTBEHHOM TPON3BOJICTBE B OOJBIIOM KOJIMYECTBE MCIOJIB3YIOTCS
Ma3eo0pa3Hble MPOAYKTHI — MITACTHYHBIE CMA3KH.
IlmacTuyHasi cMa3Kka — 3TO TPEXKOMIIOHEHTHBIE KOJIIOMJIHBIE CHCTEMBI, COJIEp-
XKallye XUJIKYI0 OCHOBY (IucriepcroHHyio cpeay) 70...90%, 3arycturenu (aucrnepcu-

35



oHHy10 ¢a3y) 10...15%, moauduKaTopsl CTPYKTYpHI M 100aBKH — IPUCAIKH, HAIIOIHH-
tenu (1...15%).

B kadecTBe AMCIIEPCHOHHOI cpelpl MPUMEHSIOT Macyia HedTsHoro (1o 97%) u
CHHTETHYECKOTO IpoucxoxaeHus. Hanbonee yacto UCIONB3YI0 HHAYCTpUAIBHBIE Mac-
na ¢ Ba3kocThio 15...20cCt mpu paboueit Temmeparype 40°C.

3arycrutenu (IuctiepcroHHas ¢a3a) MOTYT OBITh MBUTFHBIMHU M HE MBUTBHBIMH. K
MBUIBHBIM 3aTryCTHTENSIM OTHOCSATCS COJNM HATYPaJIbHBIX WIM XXKHPHBIX CHHTETHYECKUX
KHCIIOT: KaJbLIUEBBIE, JINTHEBBIC, HATPHUEBBIC, OapHeBBIC, ANIOMUHHEBBIC, ITHHKOBBIC
CBHHIIOBBIC M JIp. K HE MBUIBHBIM 3aryCTUTEISIM OTHOCSATCSI TBEPBIC YTIEBOJOPOABI —
napaguHbI, HEPE3NHBI, BOCKH, 030KEPHUTHI U TOJOOHBIE UM ITPOIYKTHI.

B kauecTBe mpucagoK MCHONB3YIOT M3BECTHBIE paHee MPUCAIKH, HCIOJIb3yeMble
JUISL TIOJTy9E€HUsI MOTOPHBIX U TPAHCMUCCHOHHBIX Macell.

HamomHuTenu — 3TO BBICOKOAMCIIEPCHBIE, HEPACTBOPHMBIE B MacjiaX BELIECTBa,
yIy4IIaonfe X SKCIUTyaTallMOHHbIe CBOMCTBA. Yallle BCEro MCIONb3yIOT HATIOJHUTE-
JM C HU3KUM KOA(PHUIIMEHTOM TpeHUst: rpaduT, TUCyabpu MOIHOICHA, TANIbK, CIIOLY,
HUTpaT Oopa, acOecT, MOINMEPBI, OKCHIBI M KOMIUICKCHBIE COCTUHEHHS METaIOB U T.
.

Kuaccudukanus njiacTuuHbIX cMa3oK. B Mapke miacTU4HON cMa3Ku yKa3blBa-
eTcsl Ha3HAueHWe, TUII 3aryCTUTEISI, TEMIEpaTypHbIH MHTEPBaI NPUMEHEHUS, JUCIep-
CHOHHYIO cpenly (’KHIIKasi OCHOBA) M 100aBKH, KOHCHCTECHIHIO — YHCIIO IEHETPAIH.

B cootBerctBue ¢ I'OCT 23258-78 miacTu4yHble CMa3KU JEJATCS Ha YETHIPE
rpyInbl: aHTHOPUKLIHMOHHbIE, KOHCEPBALMOHHbIE, KAaHATHBIC, YIUIOTHUTENbHBIE. B cBOO
ouepep rpynna aHTU(PUKIMOHHBIX CMa30K JEIUTCS Ha PsiJl MOArPYII, KOTOpbIe 000-
3HAYAIOTCS MPOIMKUCHBIMUA OyKBaMu pycckoro andasuta: C — o0IIero Ha3HAYCHUS IS
HOpMaJbHBIX TeMneparyp; O — o0riero Ha3HaueHuUs JUIsl NOBBILICHHBIX TeMneparyp; M
— mHorouenesas; K — Tepmocroiikue; H — Mmopo3ocroiikue; M — mpotuBo3anupHsie; X
— xumuuecku croiikue; I1 — npubopusie; T — penykropusie; [ — npupaboTounsle; Y —
y3KOCHenaan3upoBaHnble; b — OpukeTHbIe.

KomrmiekcHoe MBUIO 0003HAYaIOT CTPOYHOW OYKBOH (K), TTOCIIE KOTOPOH yKa3bl-
BAIOT MHJEKC COOTBETCTBYIOIIETr0 MblIa, HanpumMep: kJIu, kba.

Cwmech aBYyX U OoJee 3arycTurelneil 0003HadaloT coctaBHbIMU nHAekcamu: Ka-Ha,
Jlu-Ba u T.1., npuueM Ha EpBOM MECTE CTaBsIT MHJIEKC 3aryCTHTEIIs, KOTOPBIH BXOANUT
B COCTaB CMa3KH B 0oJbmIoM konnuecTse (Tabnuma 3.13.). Uaaekcet M, O, H, xoTopsie
0003HAYAIOT THUIl 3arycTuUTeNsl (MbUIO, OpPraHMYEeCKHe M HEOPraHW4ecKHe BEIecTBa),
CTaBAT B CJIy4asix, KOrJa THI JMCIIEPCUOHHON (ha3bl HEe MPEeyCMOTPEH MepedHeM. Tur
JIMCTIEPCUOHHON cpefibl 0003HAYAIOT CTPOYHBIMU OyKBaMU: HEPTSIHOE Maclio — H, CHH-
TETUYECKHE YIIICBOJOPObI — Y, CIOXKHbBIC 3QUpbl — 3 u T. 1. [Ipu U3roToBICHUHU cMa-
30K Ha HEe(TSHON Maciie MHJECKC «H» He yKa3biBaroT. Hamuuue TBepabix 100aBOK 000-
3HAYAIOT TaKXKe CTPOYHBIMH OyKBaMH — MHJIEKCAMH: rpaduT —T, AUCyIbGuI Momubae-
Ha — I ¥ T.1. (Tabmuma 3.14.).

TemmeparypHblii nuana3oH HNPUMEHEHUS 0003HAa4yaloT APOObIO, TJIE BEIMYHMHBI
TeMIlepaTypbl yMeHbIeHb! B 10 pa3: B uncinuTese — HWKHUH TIpeaes mpuMeHeHus 0e3
3HaKa MUHYC, a B 3HAMEHATeJIe — BEPXHHUH.
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Tabuuna 3.13. Maaekcel THIIA 3aTyCTHTENIS

3arycruresn HNupexc 3arycrurenasn HNupexc

Mpsuio: M Opranuyeckne BellecTBa: (0)

AIIFOMUHUEBOE; AJl MUTMEHTHIL; IIr
OapueBoc; ba TIOJIMMEDBI; IIm
KaJIbLIUEBOE; Ka ypearsl; Yp
JIUTHEBOE; JIn (GTOPYTIIEBOIBL; Dy
HaTPHUEBOE; Ha Hepranuyeckue Belecrpa: H

CBHHIIOBBIC; Cs JIAHBI (OCHTOHUTOBEIE); bu
LUHKOBOE; Bci CHIIKAreJb; Cu
KOMIUIEKCHOE K caxa Cx
Cmech MBLI M1-M2 Yriaesoaopoas! TBepablie T

IMpumep obo3HaUeHHs cMa3ku U ero pacmmdposka. Cmaska YHa 3/123-3: rue (V)
— y3Kocmenuanu3upoBanHas cmaska; (Ha) — 3arymena HatpueBsiM MbuioM; (3/12) —
paboTocmnocobHa B auana3oHe temmeparyp ot munyc 30 mo mwiroc 120°C; (3) — mpuro-
TOBJICHA Ha CJI0XKHOM 3¢upe; (3) — uncno neHerpauu (rycrora) 220...250 npu 25°C.

Tadnuua 3.14. UHaexkchbl AUCNEPCHOHHBIX Cpel M TBepAbIX A00aBOK, BXOI-
IIMX B COCTAB IJIACTHYHBIX CMA30K

Jucnepcuonnas cpena HHupexc

HanoJsiHurtenns

Hedrsnoe macino
CHHTETHYECKHE YTIIEBOIOPOIBI
KpemHuuit oprannyeckue XUIKOCTH
CrnoxHble 3QUPEI
I"anoreHyriaepoHbIe KUAKOCTH
®dTopcutoKcaHsl
[epdropankummony’spup
[Tpoune macia 1 KUIAKOCTH

TBepabie 100aBKHU

0 o8 X v R< T

I'padur
Jucynbdua Mmoaubrena
ITopouiku:
CBUHIIA;
Meau;
I[MHKA
[Ipoune TBepaBIE TOOABKH

—

4 = 2 0
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Tadauna 3.15. Knaccudpukauus njaacTHYHbIX CMa30K 0 KOHCHUCTEHIIUM

Ilenerpanus npu | Uagexe kiaacca | Ilenerpanus mnpm | UHaeke kiaacca

25°C, 107! Mmm HneHeTPalH 25°C, 107! mm neHeTPalMH
445...475 000 220...250 3
400...430 00 175...205 4
335...340 0 130...160 5
310...340 1 85...115 6
265...295 2 Hwxe 70 7

Bonpocs! 1151 camonpoBepKu
Uro Takoe IIacTHYHBIE CMA3KU?
2. Tumel 3arycTuTene W WX BIMSHHE HAa OCHOBHBIC ASKCILTyaTal[MOHHBIC
CBOMCTBA CMa30K?
3. HamonmauTtenn n X BIHSHWE HA KAaUYECTBCHHBIC MOKA3aTEIH IDIACTUIHBIX
cMa30Kk?
MapkupoBKa INIACTHYHBIX CMa30K?
UTto Takoe neHeTpanus MIACTUYHBIX CMAa30K M KaK OHa OTpeesaeTcs?
B ueMm 3akit04aroTCs TAKCOTPOIIHBIE CBOWCTBA TUIACTUYHBIX CMa30K?

=

o gk

Pazpen 3. CnenuaiabHBIE JKHAKOCTH

3.1. DkcniiyaTallMOHHBIE CBOICTBA CEUMAIBHBIX KHIAKOCT e

Oxaaxxaaomue kuaKocTu. /111 obecriedeHus] HOPMAIBFHOTO TEIUIOBOTO PEKIMa
paboTatomero ABWTraTels BHYTPEHHETO CrOpaHHs TpeOyeTcs oOecrednBaTh IMOCTOSH-
HBI OTBOJ TEIUIOTHI OT HArpeThIX Aeraynedl. KoamdecTBO TEIIoTHI, OTBOAMMOM IMPH
OXJIaXKJICHUH, 3aBUCHUT OT KOHCTPYKTHUBHBIX OCOOCHHOCTEH IBUTATENI M HAXOIHUTCS B
npenenax 25...35% ot oOrel BEMMIUHBI, BBIICISAIONMICHCS TIPU CTOPAHUN TOILTHBA.

OxJIaKAeHNe TBUTaTeNIel MOXKET ObITh BO3IYIIHBIM HIIM JKHAKOCTHBIM. B Kaue-
CTBE OXJIAXKJAIOMUX >KUIKOCTEH IIMPOKO TPUMEHSIOT BOJAY M HHU3KO3aMep3aroline
cMmecH (aHTUQPU3BI).

Bona — Hambonee pacnpocTpaHeHHas OXJIaxKJaromias *Kuakoctb. OHa JOCTYIHA,
Oe3omacHa B TMOXAPHOM OTHOIIEHWH, Oe3Bpe/HAa NJisl YelOBE€Ka W HMMEET BBICOKYIO
yACTIbHYIO TeIIoeMKOCTh — 4,19 kJ[K/Kr, TIPEeBOCXOSILYI0 BCE APYTHE H3BECTHHIC
oxyaxaaromue Kuakoctd. CyIIecCTBEHHBIM HEIOCTaTKOM BOJBI KaK OXJIaXTAOIICH
JKUJIKOCTH, SIBJISIETCS] BEICOKAs TEMIIEpaTypa 3acThIBaHUS U HAIMIHE BOJOPACTBOPHMBIX
IMpUMeceid, CroCcOOCTBYIOIUX 00pa3oBaHMIO Hakuied. Hakump mpeacraBiser coOoi
CMECh Pa3JINYHBIX COCTUHECHUHN KalbIs U MarHus. Colu KalbIUsg U MarHWs, HAXOIs-
IIMecss B PAacTBOPEHHOM COCTOSHUH, IMPHIAIOT BOJE CBOHCTBO, KOTOPOE IOIYYHIIO
Ha3BaHHE KECTKOCTH». Pa3M4aroT jKeCTKOCTh OOIY0, BpEMEHHYIO U IIOCTOSHHYIO.

O0mas KecTKOCTh XapaKTePH3yeTcsl CyMMapHBIM COZIEp)KaHHEM B BOJE MOHOB
KaIbIUsl M1 MarHus, BXOASAIIUX B COCTaB BCEX COJICH: XJIOPHIIOB, Cyib(paros, Oukapoo-
HATOB, HUTPATOB M CHJIHKATOB. I3MEPSIIOT KECTKOCTh B MHUJUTUTPAMMAaX-3KBUBAICHTAX
Ha OJIUH JIUTP BOABI (MT-2KB/J).
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BpemenHast :KecTKOCTh (KapOOHATHAsl) XapaKTepU3yeTCs COAEp)KaHWEM B BOE
pactBopuMbIX aByyriaekucibix coneir — Ca(HCO3), u Mg(HCOs),. Tlpu HarpeBanuu
Bhiie 80...85°C 3TH conu pa3nararoTcs ¢ BHIACICHUEM OCAJKOB — KApOOHATOB KaJIbIUSI
CaCOs, ruapokcuaa maruus Mg(OHy), yrinekucnoro raza u BOIbl.

IMocTosiHHAS KeCTKOCTh (HEeKapOOHATHAs) OMpENeIseTCs MPUCYTCTBHEM B BOJIE
Goiee croiikux couei Takux kak: CaSOs, MgSOy, CaCly, MgCly u 1. 1. DTH coenune-
HUS TIPH KUILTYCHUH He PA3JIararoTcs U He BHIANAIOT B 0CAJOK, €CIIM UX KOHLEHTPALUs
HE IPEBOCXOIUT Ipe/el HachllleHHs . B 00pa3oBaHWM HAKUIN YYacTBYIOT CONHM Kak
BPEeMEHHOH, TaK M TIOCTOSHHOH >KECTKOCTH, HO B OOJbBINEH cTemeHH oOpa3oBaHHUE
HaKHIIH ONpeNeIsIeTCs BEIMYMHON BPEMEHHOM JKeCTKOCTH. «KecTkashy BoJa MOITIeHKHUT
00s13aTeNbHOMY YMSTYCHHUIO C IIEIbI0 yJaJieHUs] KaTUOHOB KaJbIMS M MarHus. DTOT
MPOLIECC MOYKHO OCYLIECTBUTH CIEAYIOIUMH CIOCO0aMH: TEPMUYECKHM, XMMUYECKIUM
U MarHUTHBIM.

B 3umHuit nepuos 1nenecooOpa3HO MCIONIB30BaTh B cucTeMax oxnaxaeHus [BC
HHU3KO03aMep3aloIue JKUIKOCTH (aHTU(PU3b). AHTH(PU3 — BOJHBIA PAaCTBOP OITH-
JICHIJIMKONS ¢ aHTUKOPPO3HOHHBIMH, aHTHBCIICHUBAIOIIMMH, CTAOMIM3HUPYIOIIUMA U
KPAaCSIIIUMHU TIPHUCATKAMH.

XuMH4ecKkasi IPOMBIIIICHHOCTh BBIITYCKAeT psili aHTU(GPH30B Ha 6a3e STHICHIIIU-
koist Mapku «Tocomy.

Tabauua 4.1. OcHOBHBbIE MOKA3aTeJHM 0XJIAKIAIOIMX KUAKocTeld Mmapku «To-
COJI»

IMoka3arean Tocoa A Tocoa A-40 | Tocoa A-65
Ler Tony6oii Tony6oit KpacHbrii
ITnotHoCTH 1P 20°C, KI/M3 1120...1140 1075...1085 | 1085...1095
TemriiepaTypa Hauana KpUCTai-
nu3anuy, °C, He BbIIIe -11,5 -40 -65
Koppo3uonHsie moTepu Mera-
JIOB TMpPU WCIBITAHUSIX, KI, HE
bonee:
- Meau; 10 10 10
- IIPUIIOS; 12 12 12
- QJIFOMUHUS; 20 20 20
- 4yryHa 10 10 10
Cocras, %:
- STHJICHIJIMKOJIS; 97 56 64
- BOJIBI 3 44 36

Kpowme Toro, B Hacrosiiee BpeMsl HaJlaXKEHO MPOM3BOJCTBO psAja NEPCHEKTUBHBIX
oxnaxaaromux xuakocreil: «Cnexrpon AHrapkruga», «Cnekrpon Tocon A-40», aH-

tudpuz «<HORD», «Tocon-Cesep», antndpus «G-48».
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Topmo3Hnble kuakocTH. [Ipy TOpMOXKEHHH JaBlCHUE B THIPONPHBOJE TOPMO3-
HOMl cuctembl MoxeT pocturate 10 mlla, a temneparypa — 150...190°C. Topmo3zHbie
JKUJKOCTH JIOJDKHBI MMETh BBICOKYIO TEMIIEpPaTypy KHIICHUs, XOPOIIHE BS3KOCTHO-
TEeMIlepaTypHblE M CMa3bIBAIOLIME CBOWCTBA, BBICOKYIO (DM3MYECKYI0 M XMMHUYECKYIO
CTaOWJIBHOCTD, HE Pa3pyllaTh MaTepUabl YILIOTHEHHM.

TopMO3HBIEC JKUAKOCTH MOTYT OBITH Ha KaCTOPOBOI, TIIHIIEPUHOBOM U TIINKOJIEBOH
ocHoBe. OCHOBHBIE MapKK TOPMO3HBIX JKUIKOCTEH M UX XapaKTEePUCTUKH MPEICTaBIIe-
HBI B Ta0mIe 4.2.

Ta6auna 4.2. XapaKTepuCTHKA 0CHOBHBIX MaPOK TOPMO3HBIX KHIKOCTeil

Hoxasarenn Mapku TOPMO3HBIX KHAKOCTE
BCK «Hesa» | «Tomb» «Poca»
Brennuii Bug [Ipo3pau- | Ilpo3paunas onHopon- | IIpo3paunas
Has OJHO- | Has JKUAKOCTh OT CBET- | OJHOPOJAHAs
poaHas JIO-KETTOT0 1IBeTa 10 | KHUIKOCTh OT
JKUJKOCTD HKEJITOro CBETJIO-
KpacHOTo KEITOro 710
I[BETa CBETJIO-
KOPHYHEBO-
ro 1BETa
Bszkocte  kuHEMaTu-
yeckas, MMm%/c, IIpH
TeMmmeparype, °C:
-40, ge Gonee 2500 1500 1500 1450
50, He meHee 9 5 5 5
100, He meHee - 2 2 2
Temneparypa  kume-
uus, °C, He BhIIIE 115 190 205 260
Temneparypa KuneHus
«YBIIQXXKHEHHON» KUJI-
koctH, °C, He BEIIIE - 138 160 165

IIyckoBble KMAKOCTH TpeIHa3HAUEHBI IS YIYYIICHHUS ITyCKOBBIX KAa4ecTB Kap-
OrOpaTOPHBIX M AM3ETBHBIX JABHUTraTeNel B SKCTPEMAIbHBIX yCIOBUAX. [Ipennpustuiamu
BBIITYCKAETCS JIB€ MAPKH ITyCKOBBIX Jkuakocteil: «Xomaoa [-40» st in3esbHBIX ABHUTA-
Tene 1 «APKTHKA» Uit KapOropaTopHbIX. O0s3aTeNIbHBIM KOMIOHEHTOM MYCKOBBIX
KHUJKOCTEH sIBISETCS STHIOBBIN 3dup. Ddup obecrneunBaeT caMoBOCIUIAMEHEHHE pa-
Ooueil cMecH Ipu CpaBHUTENBHO HU3KUX Temreparypax (okoiso 200°C). dnst obecrne-
YEHHS IUIABHOTO U MOCIEA0BATEIbHOIO BOCIUIAMEHEHUsI OCHOBHOTO TOIIMBA B COCTaB
MYCKOBBIX JKUAKOCTEH BBOAAT W3OMPOIMUIOBBIN CIUPT U CMECh HU3KOKMILAMIMX Yrile-
BOJIOPO/IOB, KOTOPBIE BOCIUIAMEHSIOTCS TTOCIIE d(upa.

AMOPTH3aTOpPHBbIE KUAKOCTH. B KOHCTPYKIMSIX MAaIlMH NMPUMEHSIOTCS THIPAB-
JIMYECKUE aMOPTHU3ATOPBI, TA€ MPOMUCXOTUT NpeoOpa3oBaHNE KWHETHYECKON >HEpPIHu
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KOJICOaHUs UX OCTOBA B TEILUIOBYIO SHepruto. [Ipeodpa3oBaHue 0HOrO BUAA SHEPTUU B
JIPYTO#l NOCTHraeTcs 3a CUCT MEPEeTEKaHWs KHIKOCTH 4Yepe3 JPOCCEIBHOEC OTBEPCTHE
O] IaBJICHUEM W3 OJIHOW MOJIOCTH B JpYyryro. J[aBIeHHE KUIKOCTH B aMOPTH3aTOpax
MoxkeT gocturats §...11 mlla, a Temneparypa — mtoc 140°C.

B kadecTBe aMOPTH3aTOPHBIX KHAKOCTEH HCIOIB3YIOT MAOBS3KHEC HE(TAHBIC

Macia, B KOTOpbIE M00aBISIOT BS3KOCTHYIO, JEMPECCOPHYIO, AHTHOKHCIHTEIBHYIO,

p

OTUBON3HOCHYIO, UCIIEPTUPYIOIIYIO M aHTHIICHHYIO TPHCaAKH. BhIMycKatoT cieny-

onme Mapku amoptu3aTtopHbIX xuakocteit: AXK-12T, MI'TI-12 (CmaBom-AX), AXK-
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Bonpocs! 111 caMoOnpoBepKu
KakoBel TpeOOBaHUs, PEABIBISCMBIC K OXJIAXKIAONTUM KHIKOCTIM?
UTo Ha3bIBAETCS KECTKOCTHIO BOJIBI, BUABI KECTKOCTU U €IUHUIBI €€ U3MEpPEHUs?
BivsiHue Hakumu Ha HAlEKHOCTH pabOTHI ABUTATENsl M CIOCOOBI MPEeayIpekKe-
HUS HAKUITEO0pa3oBaHUs?
CocraB, CBOMCTBA M MapK{ HU3KO3aMEP3arOIMNX KUIKOCTEN?
CocraB, cBONCTBA M1 MAPKHU TOPMO3HBIX KUJIKOCTEMN?
Kakwe »XuIK0oCTH HCIIONB3YIOT TS OOJIErdeHus 3amycka?
CBoiicTBa 1 MApKH KUIKOCTEH, HCIIOJIB3yEMBIX B THIPOAMOPTH3aTOpax?

BomnpocsI 1151 IOATOTOBKH K 3a4eTy

. Ha3nauenue 1 MapKkupoBKa aBTOMOOMIIbHBIX OCH3MHOB.

. Haznauenue u MapKupoBKa IU3ENbHBIX TOIUIUB.

. HaznaueHnue u oTeuecTBeHHass MApKUPOBKA MOTOPHBIX Macel.

. Haznauenne n mapkupoBka MoTopHbBIX Macel o SAE u API.

. Haznauenne u oTeuecTBeHHAss MAapKUPOBKA TPAHCMUCCHOHHBIX Macel.
. Haznauenmne u MapkupoBka TpaHCMUCCHOHHBIX Macel 1o SAE u API

. Ha3naueHne 1 MapKkupoBKa THAPABIMYECKUX Macel.

. Ha3naueHne 1 MapKkupoBKa KOMIIPECCOPHBIX Macell.

Haznauenne n MapkupoBKa MHIYCTPUAIBHBIX Macell.
MapxkupoBKa TpaHC(OPMATOPHBIX Macell.

. Haznauenne u MapkupoBKa Macen Ui XOJIOIWIBHBIX MAIIHH.
HasnaueHue, MapKUpOBKa U YCIIOBHOE 0003HaYCHHUE [UIACTUYHBIX CMa30K.
Ha3znauenne u MapKHUpOBKa TOCOJIOB M aHTH(PPHU30B.
Ha3nauenue u MapkupoBKa TOPMO3HBIX KHUJIKOCTEH.
Haznauenne n MapKupoBKa MOIOIINX COCTABOB.

Ha3znauenne u MapKkupoBKa HE(QTSHBIX PACTBOPUTEIEH.
Ha3znauenne n MapKupOBKa JIAKOKPACOYHBIX MaTEPHAJIOB.
Ha3znaueHne u MapKupoBKa CMBIBOK.

Haznauenne u MapkupoBKa KieeB.

Ha3znauenue u MapkupoBKa MIaCTUYECKUX MacC.

. HaiiTe onpeneneHue TepMUHY «OKCILTyaTallMOHHOE CBONCTBOY.
. Haiite onpeaenenue repMuny «IIpokaunBaeMocTb».

. Haiite onpexnenenue repMuny «McnapseMocThy.
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24. Jlalite onpeneneHne TepMuny «BocmnmaMeHseMocThy.

25. Jlalite onpenenenue TepMuny «I'oprouecTsy.

26. Jlatite onpenenenne TepMuHy «CKIOHHOCTD K OTJIOKEHUSIM.

27. Naiite onpeneneHue TepMuHy « COBMECTUMOCTB.

28. [laiite ompenencHne TePMUHY «AHTHOPHUKIIMOHHOE CBOHCTBOY.

29. [Taiite onpeneneHne TepMIHY «[IpOTHBOM3HOCHOE CBOHICTBOY.

30. [Haiite ompeneneHue TepMUHY «COXpaHIEMOCTEY.

31. [Jaiite ompeneneHne TEPMUHY «3aIllIATHOE CBOUCTBOY.

32. paiite onpeaeneHue TepMUHY «TOKCHUIHOCTE»

33. Kaknmu noka3arersiMi KadecTBa OIICHUBAIOT MIPOKAYNBACMOCTh OCH3UHOB.

34. KaxuMu noka3aTenssMu KadecTBa OLIEHUBAIOT UCHApseMOCTh OCH3UHOB.

35. Bimstaue Temmeparypsl neperonku 10% o6. OcH3MHA Ha pabOTy IBUTATEIS.

36. Biusaue Temnepatypsl eperonku 50% 00. OcH3MHA Ha pabOTy BUTATEIIS.

37. Biusiaue temreparypsl neperonku 90% o6. 6eH3MHA Ha pabOTy IBUTATEIS.

38. Biusaue JIHII Ha pabGoty nBuratens.

39. KaknMu nokaszaTesiMi KadecTBa OIIEHUBAIOT BOCIIAMEHIEMOCTh OCH3MHOB.

40 Kaknmu moka3aTelIsiMi KauecTBa OIICHUBAIOT TOPIOYECTh OCH3MHOB.

41. JlafiTe onpeneneHNe OKTAHOBOMY YHCITy OCH3HHA.

42. IlocnencTBust pabOTHI ABUTATEIS HAa OCH3WHE ¢ MaOil BETMYNHONW OKTaHOBOTO YHC-
na.

43. TocnencTBus paboThl ABurateis Ha OeH3WHE ¢ OOINBINEH BETMYMHON OKTaHOBOTO
quciaa OeH3MHa.

44, Kak ompeaensoT OKTaHOBOE YUCIO OCH3MHA.

45. KakuMu IokasaTelsIMM KayecTBa OLCHMBAIOT CKJIOHHOCTh OCH3MHOB K 00pa3oBa-
HUIO OTJIOKEHHUII.

46. TlocnencTBusi IpUMEHEHUs] OEH3MHA C TOBBIILICHHBIM COAEPXKaHUEM (DaKTHYECKHX
CMOL.

47. Kakumu noka3aTesIMA OLIEHUBAIOT MMPOTHBHU3HOCHOE CBOWCTBO OCH3WHOB.

48. Kakumu moka3atesiMA OLIECHHUBAIOT COXPAHAEMOCTh OCH3MHOB.

49. ocnencTBust NPUMEHEHUST OCH3MHA C TIOBBIIICHHOW CKIIOHHOCTBIO K 00pa30BaHUIO
MapOBBIX MIPOOOK.

50. KakuMu mokaszaTeinsiMi KauecTBa OICHUBAIOT TOKCHYHOCTh OCH3MHOB U MPOJIYKTOB
€ro CropaHusl.

51. Kakumu moxasaTeisiMM KadecTBa OIICHHBAIOT NMPOKAYMBAEMOCTh JW3EJIBbHBIX TOT-
JIUB.

52. KakuMy mokaszarensiMu Ka9ecTBa OIIEHUBAIOT HCIAPSIEMOCTh TU3EIbHBIX TOIUIHB.
53. Boustaue temniepatypsl neperonkn 50% 00. Tu3enbHOro TOIUTMBA Ha paboTy JBU-
raTes.

54. Bausiaue temnepartypsl neperonku 90% o00. An3esbHOTO TOIUIMBa Ha paboTy JBH-
raTens.

55. Kakumu nokasaressiMu KauecTBa OLEHUBAIOT BOCIIAMEHSIEMOCTh JIU3EIbHOTO TOTI-
JIVBA.

56 Kakumu nokasareiasiMu KadecTBa OLEHUBAIOT TOPIOYECTh AU3EJILHOTO TOIUIMBA.

57. laiite onpeneneHue LHETAaHOBOMY YHCIY TU3€JIbHOIO TOILIUBA.
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58. IocnencTBust pabOTHI IBUTATEINS HAa JU3CIBHOM TOIUIMBE C MajOd BEIUYMHOU Iie-
TAaHOBOI'O YKCIIA.

59. Kak onpeenstoT LeTaHOBOE YHCIIO JU3EIbHBIX TOTUIUB.

60. Kakumy moka3zaTelssMHA KadyecTBa OICHHBAIOT CKJIOHHOCTH JU3CILHOIO TOILIMBA K
00pa30BaHUIO OTIIOKEHHIH.

61. IlocmencTBusi MpUMEHEHHST TU3EIHHOTO TOIUIMBA C TOBBIMICHHBIM COJACPKaHUEM
(haKTHYECKUX CMOJ.

62. Kakumu moka3aTesiMi OIEHHBAIOT TPOTHBU3HOCHOE CBOWCTBO JH3EJIFHOTO TOTLIHU-
Ba.

63. KakuMu mokasaTeisiMi OICHHBAIOT COXPaHIEMOCTb AU3EIFHOTO TOIUIHBA.

64. KakuMu mmoka3zaTeIsIMU KauecTBa OLEHUBAIOT TOKCHYHOCTH JU3€EJILHOrO TOILINBA U
MIPOJYKTOB €r0 CrOpaHusl.

65. KakuMu noka3zaTensiMi KaueCTBa OLIEHHWBAIOT MMPOKAYNBAEMOCTh MOTOPHBIX Macell.
66. Tunbl 6a30BBIX Maces U TEXHOJIOTUH UX TOITyYESHUSI.

67. TexHOIOTHY TOTYYEHHsI TOBAPHBIX MOTOPHBIX Macell.

68. KaknMu mokazaTelsiMH KadecTBa OIICHHBAIOT BOCIUIAMEHSIEMOCTh MOTOPHBIX Ma-
cell.

69 Kaknmu mokaszateisiMH KauecTBa OLCHHBAIOT aHTH()PHUKIIMOHHOE CBOHCTBO MOTOP-
HBIX Macell.

70 Yto xapakTepu3yeT HHAEKC BI3KOCTH MOTOPHBIX Macell.

71. TlocnencTBus pabOTHI ABHTATEsl HA MOTOPHOM Maciie ¢ MaJlbIM HHAEKCOM BSI3KO-
CTH.

72. TlocnencTBust pabOTHI NBUTATENSE HA MOTOPHOM Macje ¢ OOJIBIIMM HHICKCOM BSI3-
KOCTH.

73. KakuMu mokasatessiMu KadecTBa OIEHUBAIOT CKIIOHHOCTh MOTOPHBIX Macel K 00-
pa30BaHUIO OTJIOKEHUHN.

74. KakuMu moka3aTesIiIMH KauecTBa OIIEHHMBAIOT NMPOTHBHU3HOCHOE CBOMCTBO MOTOp-
HBIX Macell.

75. KakuMu mokasaTelsiMi KadecTBa OIIEHUBAIOT COXPAHIEMOCTh MOTOPHBIX Macell.

76. KakuMu mokazaTeIsiMi KauecTBa OIICHUBAIOT TOKCHYHOCTh MOTOPHBIX Maced.

77 OOBICHUTE, YTO MOHUMAIOT ITOJT COBMECTUMOCTHIO MOTOPHBIX Macell.

78. HaznaueHue U NpUCaJKy A1 MOTOPHBIX Macell.

80. MeTtoanka onpe/ieieHnss KHHEMaTUIeCKOU BSI3KOCTH MOTOPHBIX Macell.

81. CocraB mIaCTUYHBIX CMa30K.

82. YcnoBHoe 0003HaUEeHNE IIJIACTUYHBIX CMa30K.

83. Meroauka onpeesieHus] TeMrepaTyphl KaljenaIeHus TUIACTUIHBIX CMa30K U BJIH-
SIHHE €€ BeJIMYMHBI Ha TOCIIEICTBUS IPUMEHEHUS B y3JIe TPCHHUS.

84. Meronuka ompeneneHus Mpejaena MPOYHOCTH TUIACTUYHBIX CMa30K M BIIMSHUE €¢
BEJIMYMHBI HA MTOCIIEJCTBUS IPUMEHEHUS B y3JI€ TPEHUSL.

85. Metoauka omnpezaeneHUus] COBMECTUMOCTH IUIACTUYHBIX CMAa30K M €€ BIIMSHHE Ha
MOCTICICTBHSI IPUMEHCHHS B y3JIC TPCHUS.

86. I[IpUUMHBI CKIIOHHOCTH BOJIBI K 00Pa30BaHUIO OTII0KEHHH.

87. CiocoOb!I yMSTYCHUS BOJIBL.

88. CriocoOb! yajeHus: HaKHUIY U3 cucTeMbl oxnaxkaenus JIBC.
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89.CoctaB TOCOJIOB 1 aHTU(PHU30B, IPESUMYIIECCTBA U HETOCTATKH UX MPUMCHCHHUSL.

90.
91.
92.
93.
94.
95.
96.
97.

98

Cocras Topmo3snbix xkuakocteit BCK n 9CK u ux HegocraTku.

Mapku TOpMO3HBIX KUAKOCTEH Ha TIIMKOJIEBO OCHOBE U UX MPEUMYIIECTBA.
CoBMeCTUMOCTb TOPMO3HBIX JKUKOCTEH.

Haznadenme, cocTaB ¥ IpEeUMYIIECTBA ITyCKOBBIX YKAIKOCTEH.
[IpenmymiecTBa MPUMEHEHUS IIACTHYECKUX MAacC B aBTOMOOMIIECTPOCHHUH.
Hatb onpenenenne «XUMMOTOJIOTUN»

OOBSACHUTH MEXaHHU3M CYXOTO, TPAHUIHOTO U TUAPOTUHAMUICCKOTO TP EHHS.
OOBSACHUTH MEXaHU3M THIPOANHAMHYECKON CMa3KH ITOBEPXHOCTEH TPCHHUSI.

. Jatp xnaccudukanuto cMa3z0gHbIX MaTepraios mo [SO.
99.

Metoauka oT60pa Ipob U3 rOPH30HTAIBHON EMKOCTH.

100. Meronuka otOopa mpob U3 BEpTUKAIHLHONH EMKOCTH.
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