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BBeJCHHUE

ITogbem 3KOHOMHKH CTpaHBI CBA3aH C Pa3BUTHEM TOIIMBHO-YHEPIeTHIECKON Oa-
3bl ¥ TOBBIMICHNEM KaudecTBa HMPOIYKIHH, BBITyCKacMoH HedTenepepadaThIBAIOMIIMU
3aBOJIaMHU.

CoBpeMeHHOE CeNBCKOXO3SIHCTBEHHOE MPOM3BOACTBO PACXOLYET 3HAYUTEIHHYIO
YacTh JW3EJILHOTO TOIUIMBA, aBTOMOOWIBHOTO OCH3WHA, MOTOPHBIX M TPAHCMHCCHOH-
HBIX MaceJl, CIELHalbHBIX JKUJIKOCTEH M JPYruX He(TEeNpOIyKTOB, IPOU3BOJUMBIX B
CTpaHe.

DKOHOMHWYHOCTb, HAJEKHOCTh U JIOJTOBEYHOCTh PabOTHI TPaKTOPOB, aBTOMOOH-
JIel M CeIbCKOXO3IHCTBEHHBIX MAIIWH B OOJIBIICH CTETICHH 3aBHCHUT OT KauecTBa Hed-
TENPOAYKTOB M PaBUIBHOTO BBIOOPA X COPTOB M MapOK MPHU IKCIUTYaTallMU TEXHHUKH.

Bonbioe 3HaueHNe UMEET SKOHOMHOE, OEPEKHOE HCIIONIb30BAHUE TOIIIIMB M CMa-
309HBIX MaTepHasoB. Bo MHOTHMX XO03HCTBaX MOCTPOECHBI THUIIOBBIE HE(TECKIIAIBI,
IMIPUMEHSETCS 3aKphITasi MEXaHU3UPOBAHHAS 3aIllpaBKa C MOMOLIBIO TOILIMBOPA3aTO4-
HBIX KOJOHOK U TepEIBUKHBIX 3aIIPaBOYHBIX arperaTos.

3HAYNTETHHOMY CHIDKCHUIO PacXofa TOIUIMB M CMa30YHBIX MaTepHalioB CIIOCO0-
CTBYET IOBBIILICHHE Ka4eCTBAa TOBAPHBIX HE(TENPOIYKTOB, COBEPLUICHCTBOBAHUE KOH-
CTPYKIIMM TPAaKTOPOB, aBTOMOOMIEH M CeNbCKOXO3sHCTBEHHBIX MamuH. Hampumep,
HEMpaBUILHO BBIOPAHHOE MOTOPHOE MAaciIO COKPaTUT PECypc W CHU3UT HAJIEKHOCTD
pabotsl aBuratens. OHAKO JaXke caMble BHICOKOKaYEeCTBEHHBIE Maciia HE MOTYT yBe-
JIMYUTH pecypc pabOThl y3lda TPEHUS WM MEXaHU3Ma, CIH 3TOT HE NPEAyCMOTPEH
KOHCTpyKTOpoM. CMa304HOE MAacio JOJKHO MMETh TaKOM 3amac 3KCITyaTallMOHHBIX
CBOMCTB, KOTOPBIM MO3BOJIUT HOPMAJIBbHO IKCILUTyaTUPOBATh Y3€l1 TPEHHS 0 YCTAHOB-
JICHHOTO CPOKa TEXHHMYECKOTO 00CITYKMBAaHHS WM PEMOHTA.

O0mue MeToOANYECKHE YKA3AHUSA N0 U3YYeHUIO TUCHUTIIHHBI
Heau 1 3aga4u Kypca

OKcmyaTanus MalIMHHO-TPAKTOPHOTO MapKa MpeAroiaraeT HCIoIb30BaHue pas-
JIMYHBIX PACXOJIHBIX MaTepHajoB (TOILIMB, CMa304YHBIX MaTEpUAIOB M TEXHUYECKHX
xunakocreit). CoBpemenHoe mponsBoactBo AIIK motpebnser no 45% nusensHOro TOM-
JIMBa ¥ MOTOPHBIX Macel, okoJio 35% Oen3uHa, Beimyckaembix B PD. [Toatomy B 00mieit
CTPYKTYpE 3aTpaT Ha NPON3BEACHHYIO IPOIYKIHIO OOJIbIIast 01 OTHOCUTCS K pacxo-
JlaM Ha TOIUIMBO, CMa304HbIE MaTepHajbl U TEXHUYECKHE KuAKocTH. CHIKEHHUE J0JIN
3aTpaT Ha HE(PTENPOIYKTHl BO3MOXKHO IMYTEM HX PAlMOHAIBLHOTO HMCIOJIB30BaHUS: CO-
OTBETCTBHE KadecTBa HE(PTEIPOAYyKTa KOHCTPYKTUBHBIM OCOOEHHOCTSIM MalIWHBI, CO-
BEPLIEHCTBOBAHUE Y4eTa TOIUIMBA M CMa304YHBIX MaTE€pUaJIOB, YIyUIICHUE yCIOBHH HX
xpaHeHus. Kpome Toro, cymiecTByeT OOBEKTHBHAs B3aUMOCBS3b MEXAY KaueCTBOM
TOIUIMBA M CMa304YHBIX MaTE€pPHAIOB, KOHCTPYKIHEH CHIIOBOH YCTaHOBKH M IOKa3aTe-
nMH 3G HEKTUBHOCTH MAIINH.

B nagaie 60-X TOI0B BO3HUKJA M YCIIEIIHO Pa3BUBAETCS B HACTOSIIEE BPeMs HO-
Bas OTpaciib 3HAHWH O NMPHUMEHEHHH TOIUIMB M CMa304YHBIX MAaTE€PHAJOB B TEXHUKE —
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XHMMOTOJI0THSA. [IOHATHE «XHMMOTOJOTHS) IIPOUCXOJHUT OT CJIOB «XHMUI», «MOTOP»
1 «JIoTus» (HayKa).

Llenplo M3ydeHUsT DUCUUILIMHBI «TOIUIMBO W CMa304YHbIE MaTepPHAb) SBISAETCS
npHoOpETeHNE CTYACHTAMH TEOPETUYECKUX 3HAHHN M MPAKTHYECKHX HABBIKOB IO OII-
PEIENICHNIO AKCIUTyaTAlIHOHHBIX CBOIMCTB TOIUIMB M Macell, UX BIUSHUEC Ha TEXHUKO-
9KOHOMHUYECKHE MOKa3aTeNId CaMOXOJHBIX U JPYTHX CELCKOXO3SHCTBEHHBIX MAIlWH,
9KOHOMUH HE(TENPOIYKTOB M COKPALIEHHH MX MOTEPb.

CTyZ#eHTbl CaMOCTOSITENIbHO H3y4aloT JUCLUIUIMHY 0 OCHOBHOMY PEKOMEHIO-
BaHHOMY y4eOHMKY. J{i1s OoJiee TiIyOOKOTO M3yUeHHMs! OTIENIBHBIX TEM U BOIIPOCOB pe-
KOMEH/TyeTCs JOTIOJIHUTEINIbHAS JINTEPATypa.

3aKOHYMB M3Y4EHHE MaTepHaja 1o TOMY WIH JpyroMy paszieny, HeoOX0IuMO OT-
BETUTH Ha BOIIPOCHI ISl CAMOIIPOBEPKH.

V3y4nB TeopeTmueckuil Marepuan, CTYASHT NPUCTYNAeT K BBHINOJHEHHIO KOH-
TPOJIBHOM PabOTHI COTJIACHO 3aaHUI0. 3aJlaHUe Uil KOHTPOJIHHON HEOOXOIUMO TOTY-
YHUTh Y METOJHCTA. BBIMOIHCHHAasE KOHTPONIbHAs paboTa BEICBUIACTCS B MHCTUTYT UL
HPOBEPKH.

IIpuesxast Ha OYEPEAHYIO CECCHIO B MHCTUTYT, CTYACHT CIIYLIAET JIEKLIUU 110 Hau-
OoJiee CIIOKHBIM TeMaM JUCUUILIMHBL M BBINOJHSAET Ja00paTopHbIe paboThl; 3aBepiua-
€TCsl Kypc clayeil 3aueTa, K KOTOpOMY IOIIYCKAarOTCsl CTYJEHTBI, BBIIIOJHUBLINE U 3a-
IIMTUBIINE KOHTPOJIbHBIC U Ta00paTOPHBIC PAOOTHL.

CnHCcoOK OCHOBHOI JIMTepaTyphl

1. Kapramesuua A.H. TorumBo, cMa304Hble MaTepraibl U TEXHUYECKHE KHUIKO-
ctu: yaebHoe mocobue / A.H. Kapramesuda u np. - M.: Ul ®OPYM: HUI] NTHDPA-
M, 2014. - 352 c. BBC «HUngppa-M»).

2. KyzrenoB A.B. TommBo u cMazounsie MaTepuansl. —M.: Komoc C, 2010. -
160c.

CnMcok J0NM0JTHHUTEJBHOU JIUTEepaTypsbl

1. BacunseBa JI.C. ABTOMOOWIBHBIE 3KCIUIyaTallMOHHBIE MaTepuaibl: Y4eo-
uuk/J1.C. BacunbeBa. — M.: Hayka-IIpecc.2003.-421c¢. (ba3oBblii y4eOHHK)

2. XKyp6a A.A. DKcIUTyaTal[MOHHBIE CBOWCTBA ABTOMOOMILHBIX GEH3MHOB: Yueo-
Hoe mocobue/A.A. XKyp6a/HoBocud. roc. arpap. ya-T. -HoBocubupck: 2002.-142c.

MeToauyeckne yKa3aHus 1o U3y4eHHI0 TeM U Pa3ejioB Kypca
Paszgen 1. Tonausa

1.1. IpuMeHeHMe M IKCIIYATALMOHHBIE CBOIiCTBA TOMJIUB IS
JHEPreTHYeCKUX CPEeCTB CeJIbCKOX035/CTBEHHOI0 IPOM3BOACTBA
B coOTBEeTCTBMHM C COBpEMEHHOW HAYYHOHW KiacCH(UKAIMeH MOXHO BBIICIHUTH
CJIEIyIOIIME BUJBl SHEPIUM: TEIUIOBYIO, MEXAHUYECKYIO, DJIEKTPOCTATUYECKYIO, SLIEP-
HYI0, 2JICKTPOMarHUTHYIO U T.1,.



W3 Bcero MHOTOOOpa3ust B BUJAEC KOHEYHOWH SHEPTUHU B HACTOSINEE BPEMS HUCIIOJNb-
3YIOT TEIIOBYIO (OKOJO 76% 00ImIero pacxoma HEPTHH), MEXaHHIECKyro (0Koio 23%)
1 DJICKTPOMArHUTHYIO (U1 TIepeady SHepTrun — okoJio 1%).

HcrouHnKkaMy TEMIOBOM U MEXaHUUECKON SHEPTUM SIBJISIIOTCS IEPBUYHBIE SHEPTe-
tnaeckue pecypesl (ITIP), koTopeie mompas3nenstoTcss Ha BO3OOHOBIIsIEMBIE W HE BO-
300HOBJISIEMBIE.

K Bozo6HOBIsIeMbIM ITDP oTHOCATCS: COTHEYHAs! SHEPTHsl, THAPABIMYECKas JHEP-
T'Hsl CTOKa pEK, DHEprHs NPHUIMBOB U OTIMBOB OKEAHCKHX BOJ, SHEPIUs MHPOBOTO
OKeaHa B BHJIE MOPCKHX M OKEaHCKHMX BOJH, TEUCHMH, TEIUIOTa MOPEH U OKEaHOB, I'eo-
TepMaJibHasi SHEPIusi, SHEPrusi Ouomacc (CeIbCKOXO3IUCTBEHHBIX KYJIBTYP U MX OTXO-
JIOB, APEBECHHBI, BOJOPOCIEH U APYTUX PACTHTENLHBIX MAaTEepUaliOB TBEPABIX U JKU-
KHUX OBITOBBIX OTXOJOB H T.II.), SHEPTHs BETpa.

K ne BozoOHOBIsIeMBIM IIDP OTHOCSTCS MCKOIIaeMble TOIDIMBA — OOBIYHAS HEPTH
1 Ta30BbBIi KOHMIEHCAT, IPUPOIHBIC OUTYMBI, IPUPOIHBINA (€CTECTBEHHBII) 1 HEPTIHOMH
(TToTyTHEIIT) Ta3, yrojb, TOPIOYNE CIAHIIBI U TOP(.

TonnmBo — roprovee BemeCTBO (OCHOBHAS YacTh KOTOPOTO — YIIIEPOJ), CIIOco0-
HOE K BBIJICJICHUIO OOJIBIIOrO KOJMYECTBA TEIUIOTHI M PAa3BHBAIOIIEE IPU ITOM BBICO-
Kyl TeMIeparypy, MMellee LIHNPOKOE pPaclpoCTpaHeHHe B NPHUpoJe, AoObiBacMee
JICTKOAOCTYIIHBIMHA U JCHICBBIMHA CHOCO6aMI/I. KpOMe TOT'O, TOIJIMBO IIPpU CroOpaHun HE
JOJIKHO BBIACIIATH TOKCHUYHBIX COGI[I/IHGHI/II‘/II.

TomnMBO COCTOUT M3 OPraHMYECKOW M He OopraHmueckoi dacted. OpraHuueckas
YacCTh TOIJIMBA BKIIIOYACT B ce6;1 TOPIOYYIO 4aCTb, MPCACTABJICHHYIO CICAYIOIUMHA XU-
muueckumu annementamu: yraepos (C) — 50...87%, somopon (H) — 12...14%, kucno-
pox (0), cepa (S) — ot 0,01 B psane cinydaeB 10 7% u He roprouyro dacth: a3ot (N), ku-
crnopof (0O).

He roprouast 4acTp ToImBa He BBIIEISET TEINIOTY W 00pa3yeT BHEMIHUI Oayiact:
muHepansHble puMecu (M) u Boma (W). Ilpu cropannu TouMBa BOAa HMCTapsieTcs,
MHHEpaJbHbIE IPUMECH YaCTHYHO pa3iiaraloTcs 1 00pasyroT 301y (A).

Bammact razoo6pa3Horo TominBa — He Toproure rasel: Kuciaopox (0,), azor (N,),
yraekucibiit ra3 (CO,), cepsiit anruaput (SO,), u mapsr Bojs! (H,0).

VYraepon (C) u Bogoposa (H) nmpu cropanuu BBIIEISIIOT OOJIBIIOE KOJTHYECTBO TETI-
sotel. Cepa, BXOAdIIas B COCTaB TOIUIMBA B HEOONBIIOM KOJMYECTBE, 00pa3yeT mpu
CrOpaHUM OKCHJBI CEPBI, KOTOPBIE BBI3bIBAIOT UMHTEHCHUBHYIO KOppo3uio aeranei. Ilo-
3TOMY €€ HaJIMuKe B TOIUIMBE HEXEIaTeNbHO.

Baxmweiimed xapakTepHCTHKOI! J1I000T0 TOIUIMBA SIBJISICTCS €T0 TEIJIOTa CrOPaHUs
(sHeproemkocth). KommuectBo Ttemnortsl m3mepstor pxoyisimu (k). [JnurenbHoe
BpeMsl II0JIb30BANNCH KajopusimMu (kai). COOTHOILIEHHE MEXAYy HUMH cieayromee: |
kan = 4,1867 JIxk, 1 kkan = 4,1867 x/[x.

DOHepreTH4Yeckuil MOTEHIHall TOIUIMBA OINpPENENseTCs BBICIIEH — MaKCHMaJbHO
BO3MOKHOE KOJIMYeCTBO TeIoTh (Qy) min Husmiei (Q,) TemI0TOH CropaHus.

Bricmas yAac€iabHasA TEIJIOTa CropaHusd XUAKOIO U TBEPAOro TOIIMBA OMIPEACIACT-
Csl DKCIIEPUMEHTAIPHO WIIM BBIYUCIISETCS pacdeTHBIM myTeM 1o Gopmyne . . Men-
JieneeBa:

Q: =396C + 1256H — 109(0O — S) k:k/Kr.
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B cBoro ouepenp HHU3MmIas yAeNbHas TEIUIOTa CTOPaHMS ONPEACISIETCS KaK pas-
HOCTB:

Qs = Qs — 25(9H + W) kJIxk/KT,

rae H u W — comeprkaHue B TOILUTHBE BOJOPO/Ia U BOABI.

Berauraemoe 25(9H + W) mpezcrasiser co60i KOTHIECTBO TEIIIOTH, 3aTpadeH-
HOE Ha NpEeBpallleHHe BJIard TOIUIMBA B Iap, KOTOPBIA YHOCHTCS B aTrMocdepy C mpo-
JYKTaMu cropanusi. [[jis XxapaKTepUCTUKU Ta3000pa3HBIX TOIUIMB IPHUMEHSIOT 00bEeM-
HBIIl 1OKa3aTesb 0OBEMHON TEIUIOTHl CTOPAaHUs, IPEICTABISIOIII CO00I KOINYeCTBO
TEMIOTHI, BRIICIIEMOiT Ipu cropanuu 1 m° rasa.

OmpeneneHne TEIIOTH! ONBITHBIM ITyTEM MPOMU3BOAT B CIIEIIMAIBHBIX MPUOOpax —
KanopumMeTpax. CyIIHOCTh METO/a 3aKJII0YaeTCsl B CKUTAaHUU HABECKU HCIBITYEMOTO
TOIIIMBA FUTH OTIPEIIEIIEHHOTO 00BeMa ra3a B KallopUMeTprdeckoi 6bombe B cpene cxa-
TOTO KHCJIOPOJa U OMPENEIICHUN KOINYECTBA TEIUIOTHI, BBIACISIONICHCS IIPU CTOPaHHH.

I'openue - OBICTPO TMPOTEKAOIIAs PEAKIUS B3aUMOMACHCTBHUS YIJIEBOZAOPOJOB H
IpUMEce TOIUIMBA C KHCIOPOJOM BO3[yXa, KOTOPas CONPOBOXKAACTCS BBIICICHHEM
TETJIOTHI ¥ W3JTydeHHeM cBeTa. sl BOSHUKHOBCHHMS PEaKIMH HE0OXOIMMO, YTOOBI TO-
IJINBO U OKHCIINTENb OBLIH HarpeThbl 4O TEMIIEPpATypbl CaMOBOCIVIAMECHCHUS TOILIMBA,
3aBUCSLICH OT ero XMMHUYECKOTO COCTaBa U (PM3MYECKUX CBOWCTB, KOHLEHTPALMU KH-
cJI0poa, croco0oB cMeceoOpa3oBaHs, TEMIIEPATYPhI OKPYKaIOILEH Cpe/ibl U T. II.

JUis monHOTrO cropaHus | Kr TOIUIMBA TEOPETHYECKH HEOOXOIUMOE KOJIMYECTBO
Bo3nyxa L, (xr) onpenensiercs mo popmyie:

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

rze ko3 (UIMEHTHI B YHUCIUTENE TTOKa3hIBAIOT TEOPETUIECKH HEOOXOANMOE KOJIH-
YeCTBO KUCIOPOAa Ul OKHCIICHHs, cOOTBeTCTBeHHO 1 Kr yriepoaa (C), Bonopona (H),
U cepsl (S) onpenesieHHoe 0 XMMUYECKHM PEakIusAM; COCTaB TOIUIMBA B MPOLICHTAX.

B peanbHbIX ycinoBuax 0osee MOJIHOE CropaHue TOIUIMBA BO3MOXHO ITpU OO0JIbIIEM
KOJIMYECTBE BO3/yXa [0 CPABHEHHIO C TEOPETHYECKUM, HA3bIBAEMBIM JCHCTBUTEIEHBIM
KonmyecTBOoM Bo3ayxa (L,). [leHcTBUTENbHOE KOJIMYECTBO BO3IYyXa ONPENEISIOT IpH
CrOpaHruU TOIIMBAa C TOMOIIBIO CHEIUAJBHBIX PACXOJ0MEPOB (pOTaHI/IOHHbIe, Jqua-
(parMeHHbIe, TYpOHHHBIE U T. 1.).

OTHOmIeHNE NeHCTBUTENHFHO M3PACcX0JOBAHHOTO KOJIMYECTBA BO3/1yXa K TEOPETH-
YeCKH HEOOXOJMMOMY KOJIMUECTBY HAa3bIBAIOT KOD(PPHUIIMEHTOM H30BITKA BO3LyXa (o).

o=L,L,

Tpebyemast BenmumHa Kod(pQUIMEHTa W30BITKA BO3AyXa IPHU CTOPAaHUH MOKET
KOPPEKTHPOBATHCS 110 COCTAaBY IPOIYKTOB CIOPaHMs, KOTOPBIA ONpenesseTcs: ¢ IoMo-
IIBIO Ta30aHATIM3aTOPOB.

B Hacrosiee BpeMst HE)Th — OCHOBHOM MCTOYHMK HOJYYCHHUS >KUJIKUX TOTUIMB
pa3NMYHBIX BHJOB M Ha3HAYECHUH, CMa30YHBIX M CIICIMAIBHBIX Macel, MIacTUYHBIX
CMa30K M IPYTroi pa3HOOOpa3HOH MPOTyKINH.

Ha mupoBoM pbiHKe mpoiatoT HedTh AByx coptoB — «Brent» u «Urals». Hedro
MIEPBOTO COPTa TOOBIBAIOT B CTpaHaX ApaBHICKOTO MOIyocTpoBa, B Benecyane u Mek-
cuke, a BToporo — B Poccun u ctpanax CesepHoit EBponsl. Hedts «Brenty mopoxe
«Uralsy, Tak kak coIep>KUT MEHbIIIee KOJIUIECTBO CEPhI M UMEET 00Jiee BBICOKYIO TETI-
JIOTY CTOpaHHUS.
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Hedts npeacrapisieT co60# CI0KHYIO CMECh PA3IMIHBIX COCTMHEHHUH yriiepoaa ¢
BogopoaoM. Ilo ameMeHTHOMY cocTaBy oOHa comepkur 83...87% yrepoma (C),
11...14% Bomopoma (H), 0,1...1,2% xucnopoma (0), 0,02...1,7% a3zora (N) u
0,01...5,5% cepsr (S).

B cocraB HepTH BXOIAT TPH OCHOBHBIX KJlacca YIJIEBOJOPONOB: MapadWHOBEIE,
Ha(TEHOBBIE ¥ apOMATHYECKHE.

IMapa¢gunossie yraesogopoabl (C,Hyu.p) cOCTaBIsIOT OCHOBHYIO Maccy He(TH.
OHH MOTYT OBITH HOPMAJIBHOTO M W30MEpHOTO cTpoeHus. [lapaduHoBble yrieBogopo-
JIbl HOPMAJIBHOTO CTPOEHHS JIETKO OKUCIISIOTCS MPH NMOBBILICHHBIX TeMIepaTypax, 1o-
STOMY HE IIPUTOJHBI B TOIUIMBAX JJIsl KAPOIOPATOPHBIX JIBUTATENEH, TAK KaK BBI3BIBAIOT
JIETOHAIMIO, HO JKEJATeNIbHbI B JM3ENBHBIX TOIUTMBAax (oOecneuynBas MSTKYI0 paboTy
neurareneii). 3omepHble coennHEHHUS 00JamaroT BBICOKON JETOHAITMOHHON CTOMKO-
CTBIO M TIOTOMY SIBJISFOTCS OCHOBHOM YacTBIO COBPEMEHHBIX OCH3MHOB.

[TapaduHOBEIE YTIIEBOIOPOIBI MMEIOT OTHOCHTENBHO BBICOKYIO TEMIIEpaTypy 3a-
CTBIBAHUSI, YTO 3aTPYTHACT MX UCHOIB30BaHUE B 3UMHUX COPTAX AM3EIBHBIX TOILUIUB H
MacelL.

HadreHoBble yriieBoAOpoAbl U UX IIPOU3BOJHBIC SABIAIOTCS OCHOBHOM YacTbIO
CMa304YHBIX MacCCJI, UX HAJIUYHUC KCJIATCIIBHO TAaKXC B OeH3MHAX U JAU3CJIbHBIX TOIIJIU-
BaX, 0COOEHHO B 3UMHHX COPTax, TaKk KaK OHU MMEIOT HU3KYIO0 TeMIIepaTypy 3acThIBa-
HHA.

ApoMaTH4yecKHe YrJIeBOAOPOAbI CIOCOOCTBYET HOBBINICHHIO JETOHAIMOHHOM
CTOMKOCTH O€H3MHA, TaK Kak OHH HUMEIOT BBICOKYIO YCTOWYHMBOCTH K OKHCJICHHUIO, HO
9TH COCITUHCHUS HEXKENATeFHBI B TU3EIFHBIX TOIUTNBAaX, IOTOMY YTO BEI3BIBAIOT JKECT-
KyI0 paboTy Iu3eiei.

B mpomecce mepepaboTku HepTH 00pa3yroTcs HempedeabHbIe YIJIeBOAOPObI,
KOTOPBIE CHIDKAIOT CTAOMIBHOCTH IOJIyYaeMbIX HeQTenpoxykToB. [lpu XxpaHeHUH He-
MpeJeNbHBIE YTIIeBOJAOPOAEI MOTYT COSAHHATHCS APYT C APYTOM WIIH OKHUCIIATHCS KH-
CIIOPOIOM BO3AyXa, 00pa3ysl CMOIHUCTHIE BBICOKOMOJICKYJISIPHBIC COCAWHCHHS M Opra-
HUYECKHE KMCIIOTHI. BoJbplas yacTh 3THX COC}II/IHCHI/Iﬁ yaajadaeTcsa npu OYUCTKE MMOJTy-
YCHHBIX HE()TEIPOTYKTOB.

[TepepaboTka HeTH OCyleCTBIAETCS (PU3NUECKMMH U XHMHYECKHMHM criocoba-
Mu. Pu3nyeckHe cnoco0bl IMepepabOTKH 3aKII0YAIOTCS B Pa3/eNeHHH CHIPbS Ha CO-
CTaBHBIC YaCTHU IO TEMIIEpATypaM KUIICHUSA 0e3 M3MEHEHHS TNIEPBOHAYAIBHOTO XUMHUYC-
ckoro cocraBa. K HuM oTHOcsATcs mpsiMasi (aTMOcepHas W BaKyyMHas) IMEperoHka
HepTH. XUMUYECKHE CIOCO0BI OCHOBAaHBI Ha M3MECHEHUH IEPBOHAYAIHHOTO XHMHUYE-
CKOTO COCTaBa IepepadaThIBaeMOT0 CHIPhS, B pe3yJIbTaTe 4Yero 00pa3yroTcs MPOAYKTHI C
3apaHee 3aJJaHHBIMH CcBOlicTBaMu. Ha mepepabarbiBaromux He()TEXUMHUUECKUX 3aBOAAX
BCE CHOCOOBI NepepabOTKU CHIPhS B3aNMOCBSI3aHBI.

IomyyeHHBIE TUCTUILIATHI HE SBISTFOTCS TOTOBOH (TOBApHO¥) MPOIYKIUEH, a CITy-
KaT CBIPhEM JUI MPOM3BOJICTBA MAPOYHOTO MpoaykTa. OTBETCTBEHHON M BaXKHOM da-
CTBIO IIPU MOJYYEHUU TOIUIMB ABJIACTCA OYHCTKA. CyH_IeCTByIOT XUMHYECKHE U (l)ﬂ3ﬂ-
YyecKHe MeTOAbl OYNCTKH.

IIpr XxuMHYecKHX MeTOAaX HeXelaTeIbHbIE COCAMHEHUS, HaXoIsmuecs B Hed-
TEOPOAYKTaX, BCTYHAIOT B XUMHUYCCKHUE PCAKIIUU C p€ar€HTOM (KI/ICHOTa, meJI04Yb, Tua-
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poreHuzanyst), a 3ateM yaassrorcs. [Ipu ncnone3oBannn GpU3HYECKUX METOJ0B O4H-
CTKa NMPOHCXOAUT IIyTEM PACTBOPECHUSI HEXKENATENbHBIX COCOMHEHHH C MOMOIIBIO Ce-
JEKTUBHBIX PACTBOPUTEICH WIM MX aAcOpOIMM Ha MOBEPXHOCTHO-AKTUBHBIX BEILECT-
Bax. Llenp oUnCTKY — ynaneHne U3 AUCTHIUIATA BPEIHBIX MpUMecel (CEpHHUCTBIX, a30T-
HBIX COCIMHEHHH, CMOJIMCTHIX BEIIECTB, OPTaHMYECKUX KUCIOT U Jp.), a HHOTAA U He-
JKeJIaTeNIbHBIX YIJIEBOIOPOIOB (HETPEAeIbHbIX, MOTHIUKINIECKIX U JIp.).

Bonpocs! 17151 camonpoBepkn

1.  KakoB siemeHTHbI coctaB HeTu? Ha3zoBHTEe OCHOBHBIE I'PYMIIBI yriie-
BOJIOPO/IOB, BXOJSILIMX B COCTaB HE(YTH U JaWTe MX KPAaTKUE XapaKTepH-
CTHKH.

2.  HazoBuTe OCHOBHBIE IPYIIBI HEMPEACIBHBIX YIIICBOAOPOJOB U YKAXKHUTE
ux cBoiicTBa?

3. Kak Bimsier XuMH4YECKUH cocTaB HE(TH Ha CBOWCTBA MOTydaeMbIX He]-

TENpPOAYKTOB?

Kakne qucTHuiaTel MoyqaroTcs IpH MpsSMOH reperonke Hedru?

PacckaxuTe 0 NpUMEHsIeMBIX B Ipolecce nepepadboTKu HeTH KPEKHUHT -

npoueccax? B uem 3akimodaeTcs CyIHOCTb KpeKHHr-Tporecca?

6. BiusHHe XMMHUYECKOTO COCTaBa HE()TH Ha CBOWCTBA MOIy4aeMBbIX HeE(-
TEIPOLYKTOB?

7.  enp ourctku HedTenpoaykToB? CrocoObl OUUCTKH HE)TEIPOAYKTOB U

UX CYIIHOCTbH?

Yro BXOIUT B COCTaB OPraHMYECKON U HEOPraHNIECKOH YacTeH TOImB?

9.  Kak mornmarts Beicuryto Qg n Hu3myro Q, TETIOTY cropaHus TormBa?

10. Kak ompenenuts Beicmyio Q, Hm3myo Q, TEIIOTy CropaHHs IO IaH-
HBIM 3JIEMEHTHOT'O COCTaBa TOIIINBA?

11. Yro Takoe yCIOBHOE TOIUIUBO?

12. Hanwmmre u 00BscHATE GOPMYITY IS MOJCUETa TEOPETHIECKH HEOOX0-
JIIMOTO KOJIMYECTBA BO3/yXa HPH FOPEHUH KHJKOTO, TBEPJOIr0 M ra3o-
obpazHoro TorumBa?

13. Kak BiuseT u30BITOK U HEJIOCTATOK KUCJIOPO/a BO3IyXa Ha MPOIECC ro-
perus?

14. Yro HazbiBaeTcs O6eqHOM, 60raToi 1 HOPMaJIBLHON TOpIOYel cMechio?

o s

®

1.2. OkcIuTyaTanimoHHbIE CBOHICTBA aBTOMOOMIBHBIX OEH3HHOB

C y4eToM TEXHOJIOTHH ITOTyYeHHsI BCE TOILTMBA JCIISATCS HAa AUCTHILIATHBIE W OC-
TaTo4yHble. JIMCTUISITHBIE TOILIMBA — OCH3WH aBUAIIMOHHBIA M aBTOMOOWIIBHBIM,
PEaKTHBHOE TOIUIMBO, JW3EIBHOE TOIUIMBO U NedHoe. OCTATOYHBIE TOIJIMBA — MO-
TOPHOE TOILIMBO JUIS CPEIHE-H MaJOOOOPOTHBIX Am3eleil (TeruioBo3sl, cyna). OgHuM
N3 TJIABHBIX Tpe6OBaHHﬁ, PEABABIIACMBIX K 6eH3HHy, SABJISICTCSA €0 ACTOHAIlMOHHAsA
CTOHKOCTH. JleTOHALIMOHHOE CrOPaHHe XapaKTepU3yeTCsl OONBIIMMU CKOPOCTSAMH CIro-
panus pabodeli cMecu: HalpuMep, eCIH PHU HOPMaJTbHOM CTOPaHUU CKOPOCThH Pacmpo-
CTpaHeHHUs (PpOHTA TUTAMEHHU cocTaBisieT 25...35 M/c, TO MPU aHOMAJTBLHOM CTOPAaHUU
oHa Bo3pacrtaeT a0 1500...2500 m/c. IIporiecc TopeHHs MPU STOM CTOPAHUE MOXKET
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pHOOpeTaTh B3PHIBHOW XapakTep ¢ 00pa30BaHUEM YyIApHBIX BOJH IO HECTOPEBIICH
YaCTH CMECH. BOJIHBI, MHOTOKPATHO OTpakasCh OT CTCHOK KaMephl CTOpaHUs, BEI3bIBA-
IOT TIOSIBJICHHE METANTMYECKUX CTYKOB B JIBUTaTelie. B pe3ynbrare MpOUCXOANT Majie-
HHE MOIIHOCTH IBUTATENS M €ro IeperpeB, KOTOPHI MOXET BBI3BaTh IPOTOPAaHUE
MOPLIHEN U KJIallaHOB.

JeToHAIMOHHAS CTOMKOCTh OCH3WHOB OLICHUBAETCS YCIOBHOW €IUHUIIEH, HA3bI-
BaeMoi OKTaHOBBIM uucaoM (OU), KOTOpoe OmpeesieTcs: AByMs. METOJaMU: MOTOP-
HBIM U HCCJIE0BATEIbCKUM. DTH METOJbl OTIIMYAIOTCS B OCHOBHOM PEXKHUMaMHu Ha-
IPY3KH IBUTATENsl YCTAHOBKHU IS OTIPEICNICHUs] OKTAaHOBBIX YHUCEIL.

OKTaHOBOE YHCJIO ONPEIENISIOT Ha OJHOLMINHAPOBON MOTOPHOI yCTaHOBKU C Tie-
PEMEHHOM CTEeMNeHbI0 CXKATUsl C MyTeM MPUMEHEHHS 3TaJOHHOTO TOILIMBA. DTAIOHHOE
TOIUTMBO TPEICTABIET cOO0M CMECh JBYX YIIEBOAOPOAOB HapadMHOBOTO psija: H30-
okTaHa CgHjg (ero meToHaMOHHAs CTOWKOCTH mpuHHMaetcs 3a 100 enuHUI) U HOP-
MajabHoro rentana C;H;s meToHanmmoHHass CTOMKOCTh KOTOPOTO HpuHHMaeTcs 3a 0
€JIMHUILI.

OxranoBoe unciao 10 100 en. paBHO MPOLIEHTHOMY COJEPKaHUIO IO 00BEMY H30-
OKTaHa B UCKYCCTBEHHO MPUTOTOBJICHHON CMECH C HOPMAJILHBIM T€NTAHOM, KOTOpas Mo
CBOCH JICTOHAIMOHHON CTOMKOCTH paBHOIICHHA UCTIBITYEMOMY OCH3HHY.

JIeTOHAIMOHHYIO CTOMKOCTh OCH3MHA MOXKHO OMPEICIUTh PAaCUYeTHBIM CIOCOOOM
0 CIEAYIOUIEH SMIUPUIECKON 3aBUCUMOCTH:

04Y=125,5-413/¢ + 0,183D,
rae — OY okTaHoBOE YHCIO OEH3UHA;
€ — CTEICHb C)KATHUS JBUTaTEIs;
D — mnameTp munuHApa IBUTATENS.

HcnapsieMmocTh TomuBa. OpakMOHHBIA COCTAaB SABISIETCS OJHUM M3 OCHOBHBIX
moKazaresel HCrapsieMOCTH TOIUTBA (aBTOMOOHIBHOTO OeH3WHA). Bee HeTsaHEBIE TOTI-
JMUBa — CJIOKHAS CMECh YTIICBOJOPOJOB, KOTOpas BEIKHITACT B IIMPOKOM IHAIla30HE
Temnepatyp. @pakuus — YacTh TOIUTMBA, BBHIKUIIAIOMIAS B OINPECIICHHOM JHana3oHe
TeMIIeparTyp.

ABTOMOOMJIbHBIE OEH3MHBI BHIKMIIAIOT NP Temmeparypax ot 35 mo 195°C. Ucna-
psAeMOCTh OEH3WHA OLIEHWBAETCS MO TeMIEepaTypHBIM MpejieliaM €ro BBIKUIIAHUS U 10
TeMIIepaTypaM BBIKUIIAHUS €T0 OTIENbHBIX YacTel - hpakiuii.

OcHoBHBbIe ()paKuMM — IMycKOBas, pabodas u koHreras. IlyckoByro (ppaxnuio
COCTaBJIAIOT CaMble JIETKOKUITAIINE YTIIEBOIOPOIBI, KOTOphle HaxomsaTcsa B 10% o0be-
Ma JuCTHIUIATA. PaGouyro (ppakinio mpeacTaBisioT TUCTHIUIATHL, HAXOIIIIHAECS B TIpe-
nmenax ot 10 g0 90% neperonsemoro oobema. @paxmus, Bekunaromas ot 90% odrema
JI0 KOHIIa KUTIEHUs, Ha3biBaeTcsi KoHIeBoii. B coorBercTBre ¢ [OCT ¢pakioHHbINH
COCTaB HOPMHPYETCS MATHIO XapaKTePHBIMH TOYKAMH: TEMIIEpaTypa Hadayla KUICHUS
tyx., TEMIIEpPATypa MEPETOHKH t1g9, L5006, Logs, 1 TEMIEPATYPOI KOHIA KHUTICHHS OCH3MHA
tKAK-

ITyckoBbie CBOMCTBa OCH3MHOB OIIEHHWBAIOTCS TPEMs MOKAa3aTelsIMU: TeMIepaTy-
poil Hauana meperoHKH, Temmepatypoi neperonku 10% OeH3WHA W JaBICHHEM HaCbI-
IIEHHBIX M1aPOB.



B coorBerctBre ¢ TOCT 2084-77 aBToMOOMIBLHBIE OCH3MHBI JIETHETO BUAA ITOJIK-
HbI MIMETh TEMIIEPATYpPy Hayaja neperoHku He Hwke 35°C, 10% GeH3uHa IOJDKHBI T1€-
peronsThes npu Temneparype He Boime 70°C. [l OEH3MHOB 3UMHETO BHAA TEMIIEpa-
Typa Hadajia IeperoHKu He HopMmupyetcs, a 10% OeH3MHA TOIDKHBI IEPETOHATHCS MPH
temrneparype He Bbinie 55°C. T109TOMYy OEH3MHBI JETHETO BUIA OOECIIEUMBAIOT IYCK
XOJIOIHOTO JIBUraTels MPU TEMIIEpAType OKpyKaromero sosayxa seime 10°C, a B sxap-
KU JICTHUIA IEPUOJT OHU HE 00Pa3yIOT MapoOBBIX MPOOOK. BeH3WHBI 3MMHETO BUIA JAIOT
BO3MOXKHOCTh 3aIlyCTHTh XOJIOJHBIN IBUraTeNb MPH TEMIIEPAType BO3AyXa IO MHHYC
26...28°C.

[IpenenpHy0 MUHUMAIBHYIO TEMIICPATYpPy, MPH KOTOPOH BO3MOXKEH ITYCK JIBUTA-
TeNs Ha OCH3MHAX Pa3IHYHOrO (PPaKIMOHHOTO COCTaBa, MOXKHO OIPEACIUTh MO (Hop-
MyJe:

tB:0,5 ti0os - 50,5,

€ tigy - TEMIEPATYPa KOHIA neperonku, °C.

Temmneparypa neperonku 50% oObema OeH3MHA XapaKTepH3yeT CKOPOCTh Mporpe-
Ba IIOCJIC ITyCKa W MPUEMICTOCTh JBHUTATENs, KOTOpask OMpeAeseT JHHAMUKY aBTOMO-
owns. Temnepatypa neperonku 50% oObema OeH3MHA 151 JICTHETO BUIA OJDKHA OBITH
ne Boime 115°C, ms sumuero Buza He Boime 100°C. Bensun ¢ HU3KOM Temmeparypoit
neperonku 50% ObIcTpee McHapsieTcs BO BIIYCKHOM TPYOOIPOBOJIE, YIIy4INAeTCsl Ha-
MOJTHCHUE LWIMHAPOB TOPIOYECH CMEChIO U BO3pacTacT MOIIHOCTh ABHraTeis. [1oBbI-
HIeHue Temrepatypbl neperonku 50% OensuHa Beiie TpeboBanne ['OCT 3amemnser
MPOIIECC UCTIAPEHHE TOILTHBA, YTO YBEIUYHMBACT MPOJAODKUTEIBHOCTD MPOrPEBa JBUra-
TeJIS TIOCiIe MycKa U YXYAIIaeT JHHAMHUKY aBTOMOOHIIS.

Temneparypa meperonkd 90% W KOHIIA KUTICHHS OCH3MHA XapaKTEPHU3YIOT €ro
MOJHOTY McmapeHus OeH3nHa. Korma B OEH3WHE COIEPIKUTCS MHOTO BBICOKOKHITAIIINX
YTJIEBOAOPOAOB, TO OHH HE HUCIAPSIOTCS BO BITYCKHOM TpPYOONPOBOJAE IBUTATEINS, U
MOMAIAI0T B IMIMHIAPEI B BUIE KUIKOCTH. YacTh KHUIKOTO OCH3WMHA, MOCTYIAIOIIETO B
KaMepy CrOpaHus, MCHApseTCsl U CTOpPAeT, a OCTaBIIasCS YacTh CTEKACT IO CTECHKaM
OUJIWHAPA U CMBIBACT C HUX MACJIAHYIO IJICHKY, YTO BBIZBIBACT MOBBIIIEHHBIH HU3HOC
TPYIIHUXCS MOBEPXHOCTEN HUIMHAPONOPIIHEBOH rpynmbsl. Kpome Toro, Tspkensie Gppak-
O 6eH3I/IHa, nonagas B MOJAJO0H ABUTATECIIA, CHUKAIOT KAYECTBO MOTOPHOTO.

OTHOCHUTENbHOE N3MEHEHHE H3HOCA IIMIMHPOIIOPIITHEBOI IPYIIBI B 3aBUCUMOCTH
0T Temreparypsl neperoHku 90% odbeMa OeH3MHA MOYKHO paccyuTaTh 1Mo Gopmyiie:

DH = 100 + 0,03 (togs, -160)°,

rze - togy, TeMIeparypa neperonku 90% obbema bensuna, °C.

Temmneparypa neperonku 90% oObema Ui aBTOMOOWJIBEHBIX OCH3WHOB JICTHETO
BuAa noikHa ObITh He Beime 180°C, a 3umuero — 160°C. Koner kumeHus: GEH3MHOB
JIETHETO BUJA JI0JKEH ObITh He Bhilie 195°C, a sumuero — 185°C. (cm. tabmuny 2.1.).

CKOpOCTh ¥ MOJTHOTA HCTIApeHUs] OCH3MHOB B 3HAYUTEIBHOMN CTEIICHU OTPEIeisIeT-
CA JAaBJICHUEM HACBIMICHHBIX I1apOB. HaBJ’[eHI/IeM HACBIIICHHBIX ITapOB HA3bIBAIOT JaB-
JICHHE, pa3BUBAcMOE MapaMHt B YCJIOBUSAX PABHOBECHOTO COCTOSIHUS C JKHIKOCTBIO TPH
JIaHHOM TemIepaType.

10



Ta6aun 2.1. OcHOBHBIE NOKAa3aTeJIH 0€H3MHOB

o | 3 S & | o | &
Moxa3zaTenn Y = = = < =
T T = = I
OKTaHOBOE YHUCIIO:
MOTOPHBII METOZ; 76 | 825 | 85 85 88 88
HCCIIeTOBATEIbCKHIM - 91 93 95 96 98
@OpaKkLMOHHBIA COCTAB:
TEMIIepaTypa Hayaua MeperoHKu
6eH3uHa, °C, He BbIIIE:
JIETHETO; 35 35 35 35 35 -
3MMHETO - - - - - -
10% OeH3WHA TEperoHseTCs MNpU
Temreparype, °C, He BbIILE:
JICTHETO; 70 70 70 75 75 75
3UMHETO 55 55 55 55 - -
50% OeH3nMHa TeperoHseTcs NpHU
Temneparype, oC, He BhIIIE:
JICTHETO; 115 | 115 115 | 120 | 120 | 120
3HUMHETO 100 | 100 100 - - -
90% OeH3WHA MEpEeroHseTCs NPH
Temneparype, oC, He BhIIIe:
JIETHETO; 180 | 180 180 180 | 190 | 190
3UMHETO 160 | 160 160 160 - -
JlaBneHne  HACBIIIEHHBIX apOB
OcnsuHa, klla:
JIETHEro0, He Ooliee 66,7 | 66,7 | 66,7 | 66,7 | 79,9 | 79,9
3UMHETO o Ao Ho Ao
93,3933 | 93,3 | 93,3 - -
Conepxanue (HaKTUIECKUX CMOJ,
mr/ 1OOCM3, He Ooee:
Ha MECTE MPOU3BOJICTRA,; 50 | 50 5,0 50 | 50 | 50
Ha MECTE MOTPEOICHHUS 10,0 | 10,0 10, 10,0 - -

HO 3HAUYCHUIO NAaBJICHUS HACBIIICHHBIX HapOB MOXHO Cy}II/ITB [0 HyCKOBBIX CBOﬁCT-
Bax OEH3MHA, CKIIOHHOCTH €r0 K 00pa30BaHMIO TAPOBHIX MPOOOK B TOIIMBHON CHCTEME
JIBUTATENIS, BO3MOXKHBIX TIOTEPAX TIPH TPAHCIIOPTUPOBKE U XPAHECHHUH.

Yem GoJibllie B OEH3MHAX COJEPIKUTCS YIIIEBOIOPOIOB C HM3KOM TeMIleparypoi
KUIIEHHs, TEM BEBIIIE €0 UCMAPAEMOCTh M JaBJ€HHE HACBHIIEHHBIX MMApPOB, JIYYIIE MyC-
KOBBIE CBOMCTBA JBUrATElIs, HO BO3PACTAET CKIOHHOCTh K 00pa30BaHMUIO MapoOBBIX MPO-
OOK.
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V BBINTyCKaeMbIX B HACTOSIIEE BPeMsI aBTOMOOUIIHHBIX OSH3MHOB B COOTBETCTBHH
¢ T'OCT 2984-77 naBneHre HACHIICHHBIX MapOB OEH3WHA JIETHETO BHJIA TOJDKHO OBITH
He 6osee 66 661 [1a (500 mm. pT. cT.), a 3UMHEro Buaa — oT 66 661 mo 93 325 ITa (500-
700 mMm. pT. ct.). Pabota aBTOMOOMIA B JIETHHH meproA Ha OEH3WHAX 3MMHETO BHIA
3ampeleHa, Tak Kak B CBS3W C BBHICOKMM JaBIICHHEM HACHIIIEHHBIX MapoB OeH3WHA B
CUCTEME MUTaHUs OyAyT HHTEHCHBHO 00pa30BBIBATHCS MapoBbic MpoOku. PaboTa aBTo-
MoOOUIIeH B 3UMHHUI MEPUOJ HA JICTHEM OCH3MHE CONPOBOXKIACTCS 3aTPYTHCHHBIM ITyC-
KOM, CHI)KCHHUEM JMHAMHYCCKUX KAYCCTB M MOBBIINICHHBIM M3HOCOM IMJIHMHIPOMOPIII-
HEBOM IPYIIBL.

[pu M3y4eHNHU IKCIUTyaTAI[HOHHBIX CBONMCTB OCH3MHA HYXKHO PacCMOTPETh U APY-
rge He MEHEe BaKHBIE ITOKAa3aTeM KauecTBa OEH3MHA: CTAOMILHOCTL, CKIOHHOCTH K
HarapooOpazoBaHHIO, KOPPO3HOHHBIE CBONCTBA.

Bomnpocs! s camornpoBepku
TpeboBanust, IpebABIsIEMbIC K OCH3NHAM.
Kak ompenensiercst ppakInOHHBIN cocTaB OeH3MHA?
3. KakuMu xapakTepHbIMH TeMIepaTypaMd OICHUBAeTCsl (ppaKIMOHHBIH
cocTaB OeH3uHAa?
4. Yro Ha3pIBaeTCA MyCKOBOW U pabouel ppakumsmu? Kak oHH BIHSIOT Ha
paboty nBuratens’?
UeM OTIMYAIOTCS 3MMHHE COPTa OCH3MHOB OT JIETHUX?
UYro Takoe (hakTHYECKUE U TIOTEHIIMAIBHBIE CMOJIBI U KaK UX ONPEIeIsIoT?
[TpruanHB! HarapooOpa3oBaHUS B IBUIATEIAX?
Kaxk onennBaercst cTaOMIbHOCTH OCH3MHOB M IPUYMHBI €€ YXy I CHHIA?
OT 4ero 3aBUCAT KOPPO3UPYIOLLEE ACUCTBUS TOIUIUB?
10. Yro Takoe IeTOHAIMOHHOE cropaHue? BimsHHE XMMHYECKOTO COCTaBa
OeH3MHa Ha BOSHUKHOBEHHUE JIETOHAIINY.
11. Yro Ha3bIBaIOT OKTAHOBBIM YHCIIOM M KaK OHO OIpeaenseTcs?
12. Mapxku BbinyckaeMbIX O€H3HHOB?

N

©o~No U

1.3. DkcmnyaTanoHHbIe CBOHCTBA IM3€JbHBIX TOIJIUB

Hawnbonee mupokoe pacpocTpaHEHUE B KaUECTBE CHIIOBBIX YCTaHOBOK IOJIyYHIIN
JU3eJIbHBIC ABUIaTeIH, OCHOBHBIM MX IPEHMYILECTBOM SIBISETCS] BBICOKAs SKOHOMH Y-
HOCTb. DKOHOMHYHOCTb n3eNbHbIX ABurateneit Ha 30...40% Bolme KapOrOpaTOpPHBIX.

ITpouecchl cMeceobpa3oBaHusl U CrOpaHMs TOIUIMBA B JAM3ENBHBIX IABHIATENAX B
3HAUYNTEIBHON CTENICHN OTINYAIOTCS OT MIPOLECCOB, MPOMCXOAAIINX B KapOIOPATOPHBIX
nsuraressix. O6pazoBaHue Toprovell CMECH y AN3eNei MPOUCXOANT HETIOCPEICTBEHHO B
KaMepe CropaHus 3a KOPOTKUII NPOMEXYTOK BPEMEHH, KOTOPBIH COOTBETCTBYET
15...20° moBopoTa KOJNIEHYATOro Bana. ITo npuMepHo B 10 pa3 MeHsblie, 4eM B KapOio-
PaTOpPHBIX IBUTATEIIAX.

KagecTBo cMeceoOpazoBaHMs U CTOpaHHS TOTUIMBA 3aBUCHUT OT JABIICHHS U TEMIIE-
paTyphl CKATOTO BO3IyXa, KOHIICHTPALIMH TaPOB TOIJIMBA W BO3yXa, TOHKOCTH PACIbI-
JIMBAHMUS, HCIIAPIEMOCTH M XMMUYECKOTO COCTAaBa TOILINBA.
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Jln3ensHoe TOIUTMBO — 3TO CIIOXKHAS CMeCh NapaduHOBBIX, HA)TEHOBBIX, ApOMaTH-
YECKMX YIJIEBOAOPOAOB M MX IPOM3BOJHBIX, BHIKMNAMOIUX B mpexenax 170...380°C,
TeMmeparypa BCnblLkyu cocTasisieT 35...80°C, a 3acTeiBanus — Huxe Munyc 5°C. Han-
Ooee CKIOHHBI K OKHCJICHHIO W CaMOBOCILIAMEHEHHIO NapadWHOBBIE YTIIEBOJOPOIHI,
6oee ycToiunBEIe HAQTEHOBBIC U CAMbIC CTOWKHE K OKHUCICHHIO apOMaTHYECKIE yTie-
BOJIOPOJIBL.

CamoBocCIIIaMeHsIeMOCTh TOILIMBA OllcHHBaeTCs neTanoBbM unciiom (I[U), ko-
TOpOE ONpENeNeTCsl TPEMSI METOJJaMHU: 110 COBIAJEHHUIO BCIIBILIEK, 10 3ara3 bIBaHUI0
CaMOBOCIUIAMCHEHHSI U TI0 KPUTHUYECKOH CTENeHU CkaTHs. B Hamiel cTpaHe MpHHST
METOJI COBMAJICHHS BCIBIMICK. [IJI1 3TOr0 MCMONB3YEeTCsS OMHOIMIMHIPOBAs TU3CIIbHAS
ycraHoBka U'T9-3M ¢ n3MeHseMOl CTENEHBIO CXKaTusl.

IleranoBoe YHCJIO0 TOIUTMBA PAaBHO IMPOIICHTHOMY COAEP)KaHHUIO (II0 00BeMYy) IIe-
TaHa B WCKYCCTBEHHO IPHTOTOBIICHHON CMecH C aimb(paMeTHIHAPTATHHOM, SKBHBA-
JICHTHOW TI0 CAMOBOCIUIAMEHSIEMOCTH UCTIBITYEMOMY TOIUIHBY.

Kpowme storo IIU M0KHO OTIpenenuTs Mo CIeAyIoIel popmye:

OU = (v + 17,8)1587,9/p 2,

TJIE Voo - KAHEMaTHYECKas BA3KOCTh, ipu 20°C, MM“/c;

- IWIoTHOCTH TorumBa rpu 20°C, Kkr/m®,

IleTaHOBOE YHCIIO AU3ETBHOTO TOIUIMBA OKa3bIBAaeT BIMSHHUE HA IIYCKOBBIC Xapak-
TEPUCTUKH JBUTATEIIsl, MAKCUMaJIbHOE aBJICHUE CTOPaHMs, YISIbHBIH PacXo/ TOIUINBA,
TeMIepaTypy OTpabOTaHHBIX Ta30B, HarapooOpa3oBaHHE B ABHTraTelse, IBIMHOCTH U
TOKCHYHOCTh OTpaboTaBIIUX ra3oB. C yBelIMUeHHEM 1I€TAHOBOT'O YMCIIa TOILIMBA MOKa-
3aTenu pabOTHI ABUTATENS YITyUIIa0TCS.

YV BBIITyCKaeMbIX B HACTOSIIEE BPEeMs JU3CIBHBIX TOIUIUB IIETAHOBOE YUCIIO TOIK-
HO OBITH He MeHee 45 ex. [IoBBIIeHNe IETAHOBOTO YHcia cBemIe 50 e1. He OKa3bIBaeT
CYIIECTBEHHOTO BIMSHUS HA pa0OTy AU3EIHHOTO TBUTATEIIS.

B 3aBucHMOCTH OT KIIMMAaTHYECKUX 30H CTPaHBI U YCIOBHU IKCIUTyaTaIlMH aBTO-
TPAKTOPHOW TEXHUKH CTAHAAPTOM IPEIyCMOTPEH BHIITYCK IU3EIBHOTO TOILIMBA ClIe-
nyrormx Mapok: JI — netHee, 3 — 3umMHee, A — apKTHYECKOE.

Tommuso JI nmpenHasHaueHO U1 TU3eNel SKCIUTyaTUPYIOIIMUXCS IPU TeMIlepaType
okpyxaromiero Bozayxa 0°C u BhIie.

JluzesnbpHOE TOMIMBO Mapku 3 BBIIYCKAaeTCs BYX BHJIOB: C TEMIIEpaTypod 3acThl-
Banus He Bbime —35°C u —45°C. TlepBoe mpeaHa3sHAYEHO IS MCIOJIB30BAHUS B yMe-
PEHHBIX KJIMMATHYECKMX 30HAX IIPU TEMIEpaTrype okpyxkaromero Bosayxa —20°C u
BhIe. Bropoe — 11 HCIONb30BaHUS B XOJOAHOM KIMMAaTHYECKOHN 30HE C TeMIeparTy-
poii okpyxaroiero Bozayxa —30°C u BbILIE.

TemmnepaTypa 3aCThIBaHMS ApKTUYECKOTO JU3EILHOrO TOILIMBA He Bblme —55°C.
OHO mpenHAa3HAYCHO U Am3elieid, pabotaronux B ycioBusx Ceepa u Cubupu mnpu
Temmneparype Bo3ayxa no —50°C.

[To conmepkanmio cepbl TU3ENbHBIE TOIUIMBA MOAPA3CIAIOTCS HA JBa BHUIA: TIEp-
BBIN — coaepxanue cepbl He 6onee 0,2%, BTopoit — He 6omnee 0,5% ans TOrIMB Mapok
JI u 3, u He 6onee 0,4 — s apkruyeckoro TomuBa. B cootBerctBue ¢ [OCT 305-82 B
Mapke jietHero (JI) Au3eNbHOTrOo TOTUTMBA YKA3hIBASTCS COAEPKaHUE Cephl B % U TeMIIe-
parypa BCIIBIIIKH; B MapKe 3MMHEro TOIUIMBA YKa3bIBAETCs COJEpKaHHe cepbl B % U
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TeMIlepaTypa 3acThIBAaHHSA; JJIs1 apKTUYECKOTO TOIUIMBA — TOJIBKO COACP)KAaHHE CEPHI B
%. Hampumep, JI-0,2-40 o3nauaer: JI — TOmimBo JieTHee ¢ coaepxanuem cepsl 0,2% u
temneparypoii Benbimku 40°C; 3-0,2-(-45) — TOIIMBO 3UMHEE C COAEPKAHMEM CEPBI
0,2% u Temmneparypoii 3acteiBanus MuHYC 45°C; A — apKTHYECKOEe TOIUIHBO C COJEP-
xanueM cepsl 0,4%.

BaxneimmM nokaszareneM IU3eIbHOTO TOIUIMBA SIBISETCS CaMOBOCIUIAMEHsIE-
MocTh. CaMOBOCIUIaMEHSIEMOCTb JTU3EJIbHOTO TOIUIMBA OLICHUBAETCS [IETAaHOBBIM YHC-
aom (1Y), a Taxke XapaKTepU3yeT JIETKOCTh ITyCKa, MSTKOCTh M 9KOHOMUYHOCTH pabo-
THI JIBUTATEJIA.

B nuzenbHOM ToOIIMBE cozepikarcsi napaduHOBBIE YrIIEBOIAOPOJBI, KOTOPBIE NPH
BBICOKOI TeMIlepaType HaXOJISTCs B PAacTBOPEHHOM COCTOSIHHM, a HH3KOH 00pa3yroT
MHKPOCKOTIMYECKHE KPHUCTAJUIBI TBEPIBIX YIIIEBONOpoZoB. HmuskoTemmneparypHble
CBOMCTBA OIICHUBAIOTCS TEMIIEPATYpaMH IIOMYTHEHHS M 3aCTHIBAHNS.

TemnepaTrypoii mOMYTHEHHMSI Ha3bIBalOT TEMIIEpATypy, NPU KOTOPOW MEHSAETCS
(ha30BBIN COCTaB TOIUINBA, TAK KAaK B TOIUIMBE MOSBIIAIOTCS KPUCTAIUIBI IapaUHOBBIX
yIIIeBoJOpooB. [Ipy MOMyTHEHHN TEKY4eCTh AN3ENBHOTO TOIUIMBA HE MeHseTcs. Pas-
Mepbl KPHCTAJUIOB TaKOBBI MPOXOJUT Yepe3 3JIeMeHThl (QUIBTPOB Ipy0oOil M TOHKOM
ounctky. [Ipu npenenbHOM Temneparype QUIbTPAMK UX pa3Mepbl YBEIHYHBAIOTCS, U
KPHUCTAJUIBl HE MPOXOJT Yepe3 IJIEMEHTh (HIbTPOB TOHKOH OYHCTKH, Ha KOTOPBIX
o0OpasyeTcs ToHKas napaduHoBas miicHka. OOpa3oBaBIIasCs IICHKA CIIOCOOHA MPUBEC-
TH K HapylICHUIO 10/1a4u TOIUIMBA NPU IyCKe W Hporpese au3eis. Eciau TorumBo He
COJICPKHUT JICPECCOPHBIX MPHUCAIOK, TO MpeesibHas TeMIeparypa GUIbTpalud paBHa
TeMIlEpaType IOMYTHeHHs uwid Huwke ee Ha 1...2°C. J{nsa obecneyeHuss HOPMAIbHOM
paboTHI ABUTATEISI HEOOXOAMMO, YTOOBI TEMIIEPATypa HOMYTHEHUS TU3EIHHOTO TOILIH-
Ba ObLIa HIKE TEMIIEPATYPhI OKPYKAIOLIETO BO3/lyXa He MeHee yeM Ha 3...5°C.

TemnepaTypoii 3acTbIBAHMS HA3BIBAIOT TaKyl0 TEMIIEPATYpy, IPH KOTOPOi TOI-
JMBO TOJHOCTBIO TEpsIeT IOJBIKHOCTH. [IpyM Temmeparype 3acThIBaHHS MHKPOKPH-
CTAJIIBI YTJICBOAOPOJIOB CPACTAIOTCS M 0OPa3yIOT NMPOCTPAHCTBEHHYIO CTPYKTYpY, KO-
TOpas MpHUIaeT TOIUIMBY CTyAHE 00pa3HbIi BuA. /g obecriedeHnss HOpManbHOU pado-
Thl OU3CJIBHOI'O JABUTATCIIA HCO6XO}II/IMO, qTOOBI TeEMIIEpaTypa 3aCThIBAHUA TOIUIMBa
Obuta Ha 8...12°C HuKe TEMIIEPATYPBI OKPYKAIOIIETO BO3/AyXa.

HuskoreMnepaTypHble CBOWCTBA TOIIMB MOXKHO YJIyYIIUTh IIyTEM YHAJICHUS U3
HEro yacTh napaMHOBBIX YrIIEBOAOPOJOB (Aenapadunuzauuu). [Ipu 3ToM MOXKHO 110-
JTy4uTh TOIIMBO C 3apaHee 3a/laHHOW TemrepaTypod 3acTbiBaHus. OIHAKO ciiemyer
MIOMHHTb, TIPH JienapadMHU3ALNH YAAISIOTCS BHICOKOLIETAHOBBIE KOMITOHEHTHI — T1apa-
(hMHOBBIE YIIICBOJOPO/IBI, T.€. CHU)KACTCS IETAHOBOE YHCIIO U3EIBHOTO TOIIIHBA.

TemmnepaTypoii BCHBINIKA Ha3bIBAIOT MUHUMAIBHYIO TEMIIEPATypY, IIPH KOTOPOH
napsbl TOIUIMBA, HATPEBAEMOTO B 3aKPBITOM THUIJIE, 00PA3YIOT C OKPYKaIOIIIM BO3LyXOM
TOPIOYYIO CMECh, BCIIBIXMBAIOIIYIO TIPH TOJHECEHMH K Heil IuameHu. Temmeparypa
BCIIBIIIKA XapaKTePU3yeT OTHEOMACHOCTh He(TENMpoayKTa MpPU €ro TPaHCIOPTHUPOBa-
HUH, XPAHCHWUHU U 3allpaBKH.

TeMnepaTypa BCIIBIIIKK B 3aKPBITOM THUIJIC NU3CJBHBIX TOIUIUMB JOJIKHA OBITH HE
amke: st netrero Tomusa (JI) — 40°C, sumuero (3) — 35°C, apkruueckoro (A) — 3°C.
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Bonpocs! 11 caMonpoBepKH
OcHoBHBIE TPeOOBaHMS, MTPEIBABIAEMbIC K KAUECTBY TN3EIbHBIX TOTUIHUB?
2. UYro0 Takoe mMHAMHUYECKAs M KHHEMAaTHUYECKas BA3KOCTh? X pasMepHOCTH
W eIUHHUIB n3MepeHus. Kakoe BIMsSHIE OKa3bIBaeT BSI3KOCTH IH3CIBHBIX
TOILINB Ha pabOTy OBICTPOXOIHBIX TOILUTHB?
YTo Ha3bIBACTCS [IETAHOBBIM YHCIIOM U KaK OHO OTPEICISICTCs?
Kakoe BnusHHE OKa3bIBa€T XMMHUECKHH COCTAaB JM3EILHOTO TOIIMBA HA
JKECTKOCTh PabOThI BUrATEINs?
IIpruuHbl HarapooOpa30BaHUs B TU3CIHHBIX TBUTATEIIAK?
Kak moHMMaTh Ta30BYIO U XKUIKOCTHYIO KOPPO3UIO JICTAJICH JBUraTEIICH?
YTo Ha3BIBACTCS TEMIIEPATYPOI BOCILIAMEHEHHS M CAMOBOCILIAM CHEHHS?
Mapxu TOTUTHB 1151 OBICTPOXOAHBIX TA3EIICH.

=

P ow

©~No G

1.4. DkecmiryaTanMoHHBIE CBOiCTBA ra3000pa3HbIX TOIJIMB

[To mpoOMCXOXKICHUIO TOPIOYME Ta3bl AENAT HA NPHPOAHBIC M HPOMBIIIICHHBIC.
IIpupoaHbie ra3pl — rassl ra30BbIX, TA30KOHICHCATHBIX 1 HEPTSIHBIX MECTOPOKACHHH.
IIpombinieHHbIE Ta3bl — Ta3bl, HOJy4aeMble NPH PA3IUYHBIX BHIAX IEepPepadOTKH
KHUIKUX M TBEPJBIX MOJIE3HBIX MCKOIAeMbIX, PACTUTENbHBIX BellecTB U Ouomacc. Oc-
HOBHOE KOJIMYECTBO TeIlIa IIPU CKUIAHUU T'a3000pa3HOT0 TOIUIMBA MOIY4aeTcs OT Cro-
panusa Metana (CH,) u Tspxensix yrineBonoponos (CyHp), B KOTOPBIX KOJIHYECTBO yriie-
POJHBIX aTOMOB 0OJIbIIIE €TUHUIIBI, HO MEHBIIIE MSATH.

B HacTosmiee BpeMs B CENbCKOXO3SIMCTBEHHOM MPOU3BOJICTBE IMIMPOKO NMPUMEHS-
I0TCS KaK MPUPOJHBIC, TaK U IPOMBIIIICHHbBIC T'a3bl. B ABHTaTensXx BHYTPEHHETO Cro-
PaHUs MOKET MCIOIb30BaThCS KAaK CHKAThIH, TAK M COKM)KEHHBIN Ta3bl.

IIpu pabote nBuratens Ha razoo6pazHoM tommse (I'T) oTcyTCcTBYeT pasKikeHne
MOTOPHOTO Macjia OCTaTKaMH HECTOPEBLIEr0 TOIUIMBA, YTO CHMXKAET W3HOC JIeTayei,
YMEHbBIIAeTCs] MHTEHCUBHOCTH Kopposun. Kpome Toro, I'T obnagaer BbICOKOIt 1eToHa-
IUOHHOW CTOWKOCTBIO, HX OKTaHOBOE umcio nocturaer 100 B psge ciaywaeB u Ooree
€IMHUI], ABUraTelIb MOXeT paboTaTh ¢ Ooyiee BBHICOKOM CTENEHBIO CKATHS, a 3HAYMT,
9KOHOMHYHEE; C BBIJCIICHUEM MEHBIIETO KOJINYEeCTBA TOKCHYHBIX KOMIIOHEHTOB

C:xmkeHHbIH ra3. OCHOBHBIE KOMIIOHEHTHI C)KIIKEHHBIX Ta30B — MpomnaH, OyTaH
nnu ux cMmeck. [na asurareneit mo F'OCT 27578-87 BBIMYCKAIOT CXKIDKEHHBIHN ra3 Ma-
pok ITA — mponan aBromoOunbHbld U IIBA — npomnan-OyraH aBTOMOOHIIBbHBINA. [a3
mapkn ITBA mpenHasHaueH Al KIMMAaTHYECKHX PAaWOHOB IIPH TEMIEpaType OKpy-
JKAOIIETO BO3ayXxa He Hike Munyc 20°C, a ra3 mapku ITA peKOMeHIyeTCsS K IpUMEHE-
HHIO B TEMIIEPATypHOM jauanazone or munyc 20°C no munyc 35°C. Kpome Toro mo
I'OCT 20448-88 BrIycKaroT cienyromue Mapku ckmkeHHbIX ra3oB: CIIBT3 — cmecs
npornaHa ¥ OyTaHa TEXHWYECKasl 3UMHSS JUIl KOMMYHaJIbHO-OBITOBOTO MOTPEOJICHNS;
CIIBTJI — cmech nponaHa 1 OyTaHa TEXHUYECKast JIETHSS sl KOMMYHAJIBHO-OBITOBOTO
notpebnenusi; BT — OyTan TeXHHUYECKUHA A1 KOMMYHAJIEHO-OBITOBOTO TOTPEOICHIS U
JpYrux Leneu.

Coxatble ra3pl. OCHOBHBIE KOMITOHEHTHI C)KaTBIX Ta30B: METaH, OKUCH YIIIepoaa U
BoJIOpoza. B cxkaTeix razax MOTyT HaXOJUThCs cepHUCTbIe coenunenus (H,S), cmomm-
CTBIE BEIIECTBA, aMMHAaK, OKHCIBI a30Ta, YTO CIOCOOCTBYET MOBBIIICHUIO KOPPO3HUU
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neTtaneld aBuratess. ['a30Boe TOIUIMBO XpaHAT B OaJIOHaX €MKOCTBIO 1Mo Boje S50 i,
paccuntanHble Ha gaBneHue 20mlla. barapes n3 BocbMH OAIIIOHOB €MKOCTBIO 110 50 JI.
BecuT Oosee 0.5 T. ¥ CHIDKAET MOJIE3HYIO TPY30TI0IbEMHOCTh aBTOMOOHIIS.

Buora3s - ras, comepxamuii MeTaH, 0Opa3yIOMHNACcsA B aHA3POOHBIX MHKPOOHOIIO-
THYECKUX peakTopax MpH COpakHBaHUH OTXOJOB JKU3HEIEATEIFHOCTH KUBOTHBIX (Ha-
Bo3a). Comeprkanue Mmerana B ouorase gocrturaet 70%. broras MoKHO HCIONIL30BaTh B
JFOOBIX TEIUIOBBIX YCTAHOBKAX, BKJIFOUAs JBUTATEIN BHYTPCHHETO CTOPAHUS.

Bonpocs! 17151 camonpoBepku
[MpeumymiecTBa 1 HEAOCTATKH I'a3000pa3HOTO TOILTHBA.
CoctaB ra3000pa3HOTo TOILINBA.
3. Kak ocymecTBisiercs: nporecc razudukaniy TBEpAOro TOIUIMBA U TIe OH
puMeHsieTcs?
Kak momy4aroT 1 MCrons3yioT 6uoras?
HazoBuTe epcleKTHBHBIE SKOJIOTHYECKH YHCThIC BHBI TOIUTHBA?

N =

o ks

Pazgen 2. CMa3o04yHbIe MaTepHAIbI

2.1 CBenenusi 0 TpeHUHU, H3HOCE U BH/IaX CMA30YHBIX MAaTEPHAJIOB

[Ipu B3auMHOM IepeMeIIeHUH CONPHKACAIOUINXCS TOBEPXHOCTEH paboTaroNINX
MEXaHU3MOB BO3HHUKAET TPEHUE — CONPOTHBIICHHUE MEPEMELICHUIO OHOI MOBEPXHOCTH
OTHOCUTENIFHO APYrod, B pe3yibTaTe 4yero TpyIIMecs OeTaau W3Hamuparorcs. [Ipu
3TOM paboTa CHJI TPEeHHUs NpEBpallaeTcs B TEIUIOTY, KOTOpas OMpEeNessieT TEIUIOBOM
pexuM paboTaromiero MexaHusma. [yl yMEHBIIEHUS 3aTpaT SHEPTUH Ha PEOAOJICHNE
TPEHHS W CHIKEHHS H3HOCAa HA TPYIIMXCS MOBEPXHOCTSIX HCKYCCTBEHHO CO3JAIOTCS
XeMOCOpOUPOBaHHbIE U ACOPOMPOBAHHbIE TUIEHKH. XeMOCOPOMPOBAHHbBIE MJIEHKU
yIep)KUBAIOTCSl HA MOBEPXHOCTH TPEHUS 33 CUET XMMHUYECKHX CHII, a aJicOpOMPOBaH-
HbI€ -—3a CUYET MOJICKYJISIPHBIX CHII.

B 3aBucHMOCTH OT XapakTepa OTHOCHUTEJIEHOTO MepeMEIeHHs JeTajel pa3nudaoT
TpeHHe CKOJbKeHMsl U TpeHHe KadeHusl. Kpome TOro, CymecTByeT craTHyeckoe
TpeHue — CUJIa, IPEMATCTBYIONIAas Hadally JABMDKCHUS, U IMHAMUYecKoe TPeHue — CH-
J1a, BO3HUKAOLIAs NPH BIDKEHUH ITOBEPXHOCTEH.

TpeHne CKOMBKEHUS B 3aBUCHMOCTH OT HAJIMYHMS M KOJUYECTBA CMa3KH Ha TPY-
IIUXCS TOBEPXHOCTAX MOXKET OBITh: CYyXHM, TPAHMYHBIM U JKHAKOCTHBIM.

st pacdyeTa MUHUMAJIGHON TOJIIMHBI CMa309HOTO CJIOS B MOJIIMITHUKE Tpodec-
copom [lerposeim H. I1. nmpeanoxena ciexyronias popmya:

Fax=nvS/h,

rie Fx — cuita xugkocTHoro Tpenus, H;

1) — AMHAMIYeCKas BA3KOCTh, H-c/M%;

V — OTHOCHTEJIbHASI CKOPOCTH MEPEMEIICHUS TPYIIUXCS TOBEPXHOCTEH, M/C;

S — TI0mA/b TOBEPXHOCTH TPEHHS, M’

h — TonmmAua MacIAHOTO €105, M.

CMazodHbIe MaTepHaIbl MOTYT OBITH MHHEPAJbHBIMH (He(QTAHBIMHU), OPraHnye-
CKHUMH (PaCTUTENEHBIMHU WJIH KUBOTHBIMH) M CHHTETHYECKHMM.
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OCHOBHYIO 9acTh COCTaBIAOT (6osee 90%) MuUHEpambHBIE CMa304YHBIE MaTepHa-
JIbI, KOTOPBIC TIOMYYAIOT IMyTeM TiepepaboTku HepTH. ToBapHOE Macio COCTOUT W3 0a-
30BOT0 MacJia (OCHOBBI) U MpUCaZoK. Bee 6a30Bbie Macna faensaTcs Ha JUCTULISTHBIE,
0CTaTOYHbIE U CMelIaHHbIe. JMCTHIATHBIMHM MAacJaMHi — Ha3bIBAIOT Macia, IOy-
YEHHBIC B PE3yJbTaTe BAaKyyMHOW IIEPErOHKH Ma3yTa M IPEICTaBJICHBIC JICTKUMHU
¢dpakimamu. OcTaToYHBbIE MACJa TI0JIyYalOT B pe3yibTaTe pasroHKU ryapoHa. OcHo-
By Macel HOJIy4YaroT, KaK [IPaBuIIo, IIyTeM CMEIICHUS JUCTUUIATHBIX U OCTaTOYHBIX B
Pa3IMYHBIX COOTHOIICHUSX.

Hapsiny ¢ MuUHepabHBIMK MaciIaMH HIMPOKOE PacIpOCTPaHEHHE TTOTyYHIIH CHHTE-
THYecKHe Macyia. Takue macna MOJydaroT IyTeM CHHTE3UPOBaHHS OIPENCeIICHHBIX
TPYII YIIIEBOAOPOJIOB C BBEACHHEM Psijia CIIELHANbHBIX IPUCATIOK.

K cMazounbiM Martepmanam, pabOTaIOIINX B Pa3lIMYHBIX MEXAaHU3MaX, arperarax
MIPEIBABISIOTCS Pa3HOOOpa3HBIE W JKECTKHE TPeOOBaHUS. Y NOBIETBOPHTH 3TH TpedoO-
BaHMA TPAAWUIMOHHBIMHU IIyTAMH (1T0JOOPOM CBIPBS, YIyUIISCHHS TEXHOJIOTHH Iiepepa-
OOTKH) HE BCEria BO3MOXKHO.

IIpucagku — 3TO CIOXHBIE OPraHMYECKHE WM METAJUIOOPTaHUYECKHE COCIHHE-
HU, KOTOPBIC BBOAAT B MACJIO JUJIA YJIIYYHICHUA UX OKCILTYaTallMOHHBIX CBOMCTB.

IIpucanku UCHONB3YIOT IPU INPOU3BOACTBE MOTOPHBIX, TPAHCMUCCUOHHBIX, TH]I-
PaBJINYCCKUX MACCIT U IUTACTUYHBIX CMAa30K.

KonyecTBo 100aBIsieMbIX IPHCAIOK KoJeONeTcs OT COThIX Aouieit 1o 15 u Oonee
npoueHToB. [Ipucaaku MoOryt ObITh OAHO(YHKIMOHAIBHBIMUA, MHOTO(QYHKIIMOHAIBHBI-
MH U KOMIIO3UIIMOHHBIMHU.

OaHoyHKIMOHAJbHBIE MPUCAJIKH BBOIAT B Macjo UL MPUAAHUS OJHOTO OII-
peneneHHoOro cBoicTBa. K 3TOMy BHIY HPHCaZOK OTHOCATCS, HAlpUMeEp, TakHe ITPH-
CaJIKi KaK: MOOIIE-AUCIIEPTUPYIOIINE, TPOTHBOU3HOCHBIE U IPOTHUBO33IUPHBIC, BA3KO-
CTHBIC, aHTHOKHUCIIUTEINIbHbIE, MPOTUBONIEHHBIE, JICTTPECCOPHBIE, MOIN(PHUKATOPHI TPEHUS
(aHTUQPUKINOHHBIC TIPUCAKH) H T. TI.

MHoro)yHKIHOHATbHBIE MPUCATIKH HCIONB3YIOT B CIy4asx, KOTAa Maciy He-
00X0IMMO OJHOBPEMEHHO MPUIATh P OKCILTYyaTAI[MOHHBIX CBOWCTB. DTH MPUCATKU
COCTOSIT, KaK MPaBUJIO, U3 MOJHUMEPHBIX COeIMHEHUH BbhICOKOW 3¢ dexTrBHOCTH. C 110-
MOIIIBIO ATOTO THUIA NPUCAJIOK TIOJIy4aloT Maciia 0oJiee BHICOKOI'0 KauecTBa.

Kommnosunun u nakerbl mpucaaok. [locTosHHO Bo3pacratoinye TpeOOBaHUS K
Ka4yecTBYy Macell MPHUBEIN K HEOOXOIMMOCTH CO3JaHUsI KOMITO3MLUH MHOTO(QYHKIHO-
HaJIbHBIX Npucajgok. [Ipn cocTaBleHNN KOMIO3WIMH NMPHUCAIKH HE MPOCTO CMENINBa-
I0TCS, @ XHMHYECKH B3aUMO/ICHCTBYIOT, B PE3yJIbTaTe Yero MOTYT YCHIIMBATHLCS CTapble
WJIN TIPOSIBIISITHCSL HOBBIE Ka4eCTBaA.

[MakeTs pricaiok 0OBIYHO copepikar /10 15 KoMnoHeHTOB. VX BBOAAT B Macio B
KOHLEHTpaluu 10 12 u Gonee npoueHToB. C MOMOIIBIO 3TOTO TUMA MPHUCATOK yIaeTCs
MOJTy4aTh BBICOKOKaYeCTBEHHBIE MaCIa.

OcHOBHEBIE (byHKHI/II/I CMAa304YHbIX MaceEJl B y3JIaX U arperarax MaliuH — CHUXKCHHUE
TPEHUS] MEXKIY TPYIIMMHUCA INOBEPXHOCTSAMU JETajleil; CHWXKEHHME W3HOCA TPYLIUXCA
MOBEPXHOCTEH M HMX 3aelaHuil; OXJIAXICHUE JeTalleil; JOMNOJIHUTEIbHOE YIUIOTHEHHE
MOPILIHEBBIX KOJIEL; 3allUTa JeTaled OT KOPPO3UU U 3arpsA3HEHUs yIiIepOAUCTBIMU OT-
JIOXKCHUSIMU.
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[Ipormecc omeHKH KadecTBa CMa30YHBIX MAaTEPHAJIOB M3 YETHIPEX STAIMOB: Jlabopa-
TOPHBIX HUCCIIEIOBAaHUM; UCIIBITAHUI HAa MOJEJIBHON YCTAaHOBKE M MaJOpa3MEpHbIX OJI-
HOLIMJIMHAPOBBIX JIBUraTeJIsIX; CTEHIOBBIX MCIBITAHUN HA NOJHOPA3MEPHBIX YCTaHOB-
Kax; KCIUTyaTallMOHHBIX UCIIBITAHUI HA MalIMHAX.

K sxcrutyaTaliliOHHBIM CBOMCTBAM CMa304YHBIX Macel B IIEPBYIO OUEPEb OTHOCAT-
Csl CMas3bIBAIONINE, MOFOIIUC, TEPMOOKHCIUTEIbHAS CTAOMIBHOCTh, AHTHOKUCIUTEIb-
HBbIE CBOMCTBA U aHTUKOPPO3UOHHEIE.

CMa3sbIBafoIUe CBOWCTBA OOBEAMHSIOT PSJl CBOMCTB, BIMSIOUIMX HA MPOIECCHI
TPEHUS W M3HANIMBAHUS TPYIIMXCS MOBEPXHOCTEH Aetanei. Hampumep, aHTUGPUKITH-
OHHBIE, MPOTUBOU3HOCHBIC U MIPOTUBO3AAUPHBIE CBONCTBA. | TaBHBIM MOKa3aTeIeM CMa-
3BIBAIOIINUX CBOUCTB SIBJISIETCS BS3KOCTb.

Bs3kocTh — CBOMCTBO JKUIKOCTH OKa3blBaTh CONPOTHUBJIEHUE TEUEHHIO OJHOTO
CJ10s1 KUJIKOCTU OTHOCHUTENBHO APYrOoro MoJ IEHCTBUEM BHEIIHEW cuibl. Pasnuyator
JUHAMUYECKYIO0 U KHHEMAaTUYECKYIO BSI3KOCTH. JJuHaMuueckas BA3KOCTb CIIY>KUT MEPOIl
CONPOTHUBJICHUS KUIKOCTH TEUEHHIO. 3a €UHULY JUHAMHUYECKOH B3KOCTH B CUCTE-
Me CU npuHsTa BI3KOCTh TAKOU KUAKOCTH, KOTOPAasi OKa3blBaeT conporusieHue B 1 H
B3aMHOMY TIEPEMENICHUIO JIBYX CJIOEB >KUJKOCTH IUIOIMIAIbI0 1 M°, HAXOZSLIMXCS
OJIMH OT JIPYrOTo Ha PAcCTOSHUM | M U MepeMelarouX ¢ OTHOCUTEIEHON CKOPOCTHIO
1 m/c.

Enunanna nuHamuueckodt Bsizkoctu B cucteme CH — IMackanb-cexynaa (I1a-c) Ha
MpaKTHKEe NPUMEHSIOT MULIHIAcKams — cexynaa (MIla-c mwm 1072 Ia-c), a Taxke can-
tunya3 (1cll = 1mlla-c). Mexay nuHaAMUYECKOH M KMHEMAaTHYECKOH BSI3KOCTBIO XKH-
KOCTH IIpY OJMHAKOBBIX TEMIIEpaTypax CYLIECTBYET CIAEAYIOLIAs 3aBUCUMOCTD:

Nt = Vi Pty
IA€ 1 - AMHaMU4ecKas BA3KOCTb, [la-c;
Vi - KHHEMATHYeCKas BS3KOCTb, M2/C;
Pt - INIOTHOCTb JKUIKOCTH, Kr/mC.

KunemaTuueckasi BA3KOCTb ONPEIEISETCS CKOPOCTHIO UCTEUEHHSI JKUJIKOCTH Ye-
pe3 KanuOpoBaHHOE OTBepCTHE (KaMWJUIAP) BA3KO3UMETpa IOA JEHCTBHUEM CHI I'paBH-
Tanuu. PasMepHOCTh KMHEMATHUECKON BSI3KOCTH B cucteme CU — m%/c. Ha NPAKTUKE
Yalle BCEro MPUMEHSIOT MEHBIIYI SAMHUIY — mm?/c (mm 10° MZ/C), a TaKXe CaHTU-
croke (1cCt = Imm?/c).

Bs13K0CcTP MOTOPHOTO Macila HaXOAMUTCS B OOpaTHOM 3aBHCHMOCTH OT €ro TeMIIe-
paTyphl: C TOBBIIEHUEM TEMIEPATypPhl BI3KOCTh NOHUXKAETCS, & C IIOHWKEHUEM — I10-
BbIIaeTcsl. UeM MeHblle U3MEHSETCSl BSI3KOCTh Macja MpH TeMIepaType, TeM Jydlle
€ro MyckoBble cBoWcTBa. CTeneHb M3MEHEHHUs BSI3KOCTH Macia OT TeMIEpaTyphl Olle-
HUBAETCSl UHAEKCOM BS3KOCTH.

Hupexc Bsazkocru (UB) mpeacraBisier co60il OTHOCUTEIbHYIO BEIUYUHY, KOTO-
pasi MoKa3bIBaeT CTENEHb U3MEHEHHSI BA3KOCTH Maciia B 3aBUCUMOCTH OT TeMIIepaTyphl
M0 CPAaBHEHMIO C dTAJIOHHBIMU MaciaMu. [Ipu 3TOM OHO M3 TAJOHHBIX Macel Xapak-
TEpPU3yeTCs KPyTOH BA3KOCTHO-TEMIIEPATYPHOU KpUBOH. MHIEKC BSI3KOCTH 3TOTO Macia
npuHuMaercs 3a 0 ex. Bropoe 3TanoHHOE Macio XapaKTepH3yeTcs BechbMa IT0JIOTOH
BA3KOCTHO-TEMIIEpaTypHOU KpuBOH. MHIAEKC BA3KOCTH 3TOT0O Macija IPUHUMAETCs 3a
100 ex.
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Craagaprom 'OCT 25371-82 ycraHoBieHsbI aBa MeToaa pacuera B cma3odHbBIX
MAaceln Ha OCHOBE X KnHematudeckoi Baskoctu npu 40°C u 100°C:

- merox A — mist macen ¢ MIB menee 100 en.;

- meton b — mst macen ¢ UB 100 u 6otee ex.

ITo meToxy A MHIAEKC BA3KOCTH HCIBITYEMOTO MACa BBIYUCISIIOT IO (hopMyIIe:

HUB = [(v - v)/(v—v)]-100,

riae v — KuHeMaTHueckas Bsa3kocTh Macna npu 40°C ¢ MHIEKCOM BSI3KOCTH, PaB-
HbiM 0 1 umerotuM mipu 100°C Takyro jke KHHEMAaTHYECKYIO BSI3KOCTb, KaK HCIBITYe-
Moe Macio, cCr;

Vi— KHHEMaTHYeCKas BA3KOCTh ucrbiTyemoro macia mpu 40°C, cCr;

Vv, — KuHeMaTHueckas Bs3kocTh macia npu 40°C ¢ UHIEKCOM BA3KOCTH, paB-
M 100 u umerommm mpu 100°C Takyro ke KHHEMATHYECKYHO BA3KOCTb, KAK HCIIbI-
Tyemoe macio, cCr.

MotopHble Macna, oOyafaroipe Oosiee BBICOKMM HHAEKCOM BSI3KOCTH, MMEIOT
Jy4IINe SKCIUTyaTalMOHHbIC CBONHCTBA.

Jln1s TIOBBIIICHNST MHJIEKCA BA3KOCTH B Macia J00aBISAIOT BSI3KOCTHBIE NPHCAIKH.
Macno, cofep:xaliee BI3KOCTHYIO IPUCAIKY, Ha3bIBAIOT 3aryIlEHHBIMH.

3arymieHHsle Macia 00JIafaoT XOPOUIMMHU BSI3KOCTHO-TEMIEpaTyPHBIMHU CBOMCT-
BaMH, 00ECIIEUMBAIOT JIETKMH M OBICTPBIA MYCK JBUTATENsl B XOJOAHOE BpeMs roia u
o0ecreunBar0T MUHUMaJbHbIE TOTEPU MOLITHOCTH Ha TPEHUE.

TepMookHcIUTEIbHAA CTa0WIBHOCTh — II0Ka3aTeNlb, OLIEHUBAIONIIUI CKIIOH-
HOCTh Macjia K JIako- U HarapooOpa3oBaHutio. [Ipy HOpMaJIbHBIX YCIIOBUSX MHHEpaJIb-
HBIC Maclla TIPAKTUYECKH HE OKUCISIOTCSA. OKUCIUTENbHBIE TIPOIECCH HAYMHAIOTCS C
temieparypel Maciaa 50-60°C. Ilpu HarpeBanuu 10 Temnepatyp 250°C mporece oKuc-
JICHWs TIPOTEKaeT BeCbMa HHTEHCUBHO. B pe3ynbTraTe OKMCICHNS U TEPMUYECKOTO pac-
majia Macesl B HUX IOSABJISAIOTCS HOBBIE COCIMHEHHS: HEHTpalbHBIE MPOIYKTHl B BHIE
CMOJIUCTBIX BEIIECTB, ac(hanbTeHOB, KapOEHOB U APYrHX TITyOOKOTO OKHCIIEHHS, a TaK-
e KHCJIble BEeIecTBa B BUJE OPTaHWYECKUX KHUCJIOT | T.N. B pesynbrare MeHseTcs He
TOJIBKO BHEUTHUH BUJ Macia (TEeMHEET), HO U ero (pU3NKOo-XMMHUYecKHue CBoicTBa. M3-3a
HaJIM4us NPOLYKTOB C BBICOKOW MOJIEKYJIIPHONM Maccoil, BO3pacTaeT BS3KOCTb, BbIIla-
JTAIOT OCaJKH, BHI3BIBAIONINE 00pa30BaHME JIAKOB M HArapoB Ha IMOPIIHAX M KOJBIAX,
OTJIOXKEHHUS B KapTepe.

B cranmapTax CKIOHHOCTH Macja K OKHCIIEHHUIO IIPU BBICOKOH TeMmeparype u 00-
Pa30BaHMIO OTJIOKEHUH OLEHWBAIOT TEPMOOKHCIHUTENFHON CTaOMiIbHOCTHIO. YeM oHa
BBIIIIE, TEM JydIllIe KaueCTBO MOTOPHOTO Macia.

TepmookucanTeTbHasA CTA0NIBHOCTh MOTOPHOTO MAacila BHIPA)KAETCSl BpEMEHEM
(B MUHYyTax), B TEYEHUE KOTOPOrO UCIBITYEMOE Macio npu temneparype 250°C mpe-
BpallaeTcs B OCTAaTOK, cocTosmuii u3 50% pabdoueit ¢ppakium u 50% naxa.

Morome-aucneprupyonue cBoHcTBa MOTOPHOTO Macia — CrocoOHOCTh Macia
YMEHBIIaTh 00pa30BaHNE YTIIEPOAUCTHIX OTIOKEHUH M 0CaJAKOB Ha JETaNAX JIBUTATENS
1 TIOJIEPKUBATH MPOIYKTHI 3arPsI3HEHUS BO B3BEILICHHOM COCTOSTHHH.

Heo6xonumelii ypOBEHbP MOIOIIMX CBOWCTB MOTOPHBIX Maced MOIYyYaloT ITyTeM
Jo0aBIeHUs] K HUM CIEIHANbHBIX (MOIOIINX) MPHUCAA0K, KOJIHIECTBO KOTOPHIX COCTAB-
nset 50...70% ot obmiero KoJmYecTBa MPHUCAAOK, IPEAHAZHAYEHHBIX IS yITyUIICHU
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Ka4ecTBAa MOTOPHBIX Macenn. Moromas prcanka mpeayrnpekmaacT o0pa3oBaHue jJaKa Ha
JIeTajsx aBuratencil. Jlucreprupyromias 4acTb MPUCAIKU CIOCOOCTBYET TOHKOMY H3-
MEJIBYCHUIO TBEPIABIX HArapooOpasyIoIMX YaCTHI], HAKAILUIMBAIOIIAXCS B MOTOPHBIX
Maciax npu paboTe JBUraTes.

[TpumeHsieMble B HACTOSIIEE BPEMs MOIOIIC-AUCIICPTUPYIOLINE NPUCAIKH pa3jie-
JISIFOT Ha METaJUIoCoAepaKaIue 1 0e330ibHbIe. Kak mpaBuiio, MOTOpHBIC Maciia BBICOKO-
rO Ka4ecTBa JUIs TOPIIHEBHIX JBHUraTeICH BKIIOUYAIOT B CBOW COCTaB OJHY — JIBE 30J1b-
HBIC MOIOIIIHE TIPUCAIKU U OJTHY 0€330JbHYIO.

AHTUKOPPO3HOHHBIE CBOICTBA Macel 00yCJIOBJICHBI MPUCYTCTBHEM MHHEPAIb-
HBIX KHCJIOT W IIEJI0YeH, OPraHMYCCKUX KUCIIOT, aKTUBHBIX CEPHHUCTHIX COCAUHCHHUNA U
OKCHJIOB CEPHI.

CojeprkaHue OpraHMYeCKUX KHCJIOT B MacjiaX CTPOr0 OTPaHMYCHO U OLICHHUBACTCSI
KUCIIOTHBIM 4HUciIOM. KHCIOTHOE YHCIO — 3TO KOJMYECTBO MHJUTUTPAMMOB IIEIOYU
(KOH), HeoGxoauMoe T HENTpaTH3aIliK KUCIIOT, colepskammxcs B 1T macna. OnHa-
KO HE BCE KUCIIbIE MPOYKTHI, COACPIKALIMECS B MACIe, OJMHAKOBBI [0 arPECCUBHOCTH.
[To3TOMy MpH OIEHKH JKCILTYyaTAMOHHBIX CBOWCTB Macia BaXXHO 3HATh He 00Iee co-
JIepKaHuEe KUCIIOT U KUCJIBIX MPOJYKTOB, a TO NEHCTBHE, KOTOPOS OHU OKAa3hIBAIOT Ha
JICTaJIM JBUraTeNs, TO €CTh KOPPO3HUOHHBIC CBOICTBA Maca.

IIpu xoppo3un Ha pabouMX MOBEPXHOCTAX IMOSBIAIOTCS IIEPOXOBATHIC TOYKHU U
ISITHA, HEOOJIbIINE PAKOBUHBI, YXO/SIINE B INIyOb MaTepuaia, TPEIIUHbBI U T. 1. YIIyd-
mIarnT aHTHKOppOSI/IOHHI)IC CBOﬁCTBa Maclia HyTeM BBCACHUA CIICIIHMAJIBHBIX npmca)mK,
COJZIepXKalX B CBOEM COCTAaBE IICIOYHO3EMENIbHBIC METAJUIbI, WA MPUCAIOK, 00pa-
3YIOIUX HA MIOBEPXHOCTH METAIUIA 3AI[UTHBIC IICHKH.

Bomnpocs! 1J1s1 camonpoBepku

1. Kak ompezensercd W B KakuxX €IMHHUIAX M3MEPSETCS KHHEMaTH4ecKasl
JMHAMHUYecKasi BA3KOCTb Macia?

2. Yto Takoe MHIEKC BSI3KOCTH U B KaK €T0 OIIPEAEIIIOT?

3. B 4em cymHocTh mpouecca okucieHus mMacen? Kakue ¢akrtopbl BIUSIOT
Ha TIPOLeCC OKUCTICHUA?

4. Y10 Takoe TePMOOKHCIUTENbHAs CTAOMIBHOCTh Macell U KaK OHa OIpejie-
nserca’?

5. Ot kakux (akTopoB 3aBHUCAT KOPPO3UOHHBIE CBOICTBA Mace?

6. Kaxk onpenensercs KOppO3HOHHOCTH Macia?

7. Yto Takoe TpeHue u ero Kiaccupuxanus?

8. Kakwue cymecTBYIOT peXXUMBI TPEHUS U UX XapaKTepUCTHKA?

9. Kak paccuntarh MHHUMAJIBHYIO TOJIIIMHY MacJISTHOTO CII0sI?

10. [laiiTe KkpaTKyI0 XapaKTEpUCTHKY BU/1aM W3HAIIMBAHUSI?

11. Tlepeuncnute XapakTepHbIC BUABI U3HAIMBAHUA?

12. 3auem W Kak Ha TPYLIIUXCS MMOBEPXHOCTAX CO3MAIOTCS XEMOCOPOHpPOBAaH-
HBIE ¥ a7ICOPOMPOBAHHBIC TUIEHKN?

13. TpeOoBaHusi, MpeAbABIIEMbIE K CMa304HBIM MaTepuaiam?

14. Yro Takoe mpHCaIKH, BUABI NPUCATOK W TPeOOBAHUS TPEIBSBISIEMBIE K
HUM?
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15. KakoBa pojb KOMITO3UIIHN TTPHCAIOK K MaciaM?

16. Kak paboTaiT MOIOILE-IUCIEPrUPYIOLIe, BA3KOCTHBIC, MPOTHBOU3HOC-
HbIE ¥ [IPOTHBO33JUPHbIC MPUCAIKH, U B KAKUX CIIydasX OHU HCIOJb3Y-
10TCs?

2.2. JKcnmIyaTanMoOHHbIE CBOICTBA MOTOPHBIX Macell

Knaccndukanus MoTopHBIX Maces ocyuiectBisercs B coorBerctBun ¢ ['OCT
17479.1-85 o BSI3KOCTH U MO IKCILTyaTAIIMOHHBIM CBOMCTBaM (YPOBHIO Ka4ecTBa).

Ilo BsI3KOCTH JIETHUE U 3UMHHUE Maciia IeJIATCsa Ha ceMb KiaccoB ( 6; 8; 10; 12; 14;
16; 20), a Bcece3oHHBIE (3arylieHHbIe) Ha qecATh Kiaccos (3./8; 4,/6; 4./8; 4,/10; 5,/10;
5,/12; 5,/14; 6,/10; 6,/14; 6,/16). Cuuraercs, 4To Macja ¢ BA3KOCTBIO 6...8 MM%/c oTHO-
CSITCS K 3SUMHHM.

Kitacc BSI3KOCTH Ui JIETHHX M 3MMHHX MAace 0603HauaeT MX BSI3KOCTh B MM/C
(cCr) npu 100°C. JInst BCECE30HHBIX Macell KIacc BA3KOCTH 0003HAa4aercs ApoObIo, B
KOTOPOH YHCIHTEIh OTPAKaeT YCIOBHYIO BA3KOCTh Macia IIPH TEeMIIepaType MHHYC
18°C (mmdpamu ot 3 110 6), a 3HAMEHATENb — BA3KOCTh B MM~/c ripu 100°C. Lludpa (3)
YCII0BHA 0603HAYACT BA3KOCTh, HAXOIsIIyIocs B mpexenax 1200...1400 mm?/c, undpa
(4) — 2400...2600 mm/c, wudpa (5) — 5600...6000 mm%/c, a wudppa (6) — BI3KOCTH
10000...10600 mm?/c. Byksa (3), cTosimas y OCHOBAHHs LE(PHI, YKA3HIBAET HA PHCYT-
CTBHE B Macie 3arymamoouieid npucaaku. I1o sKcruryatallMOHHBIM CBOMCTBaM (YPOBHIO
KavyecTBa) BCE MOTOPHBIE Maclia 0003HaYar0TCsl OyKBaMH PycCcKoro ajdaBuTa, Ha4YMHAs
¢ 6ykBsI (A):

A — st HehOpCUPOBaHHBIX KapOIOPaTOPHBIX IBUraTelNeH;

B — 1 ManoopcHpoBaHHBIX KapOIOPATOPHBIX M TU3CIbHBIX IBUraTeICH;

B — s cpeHe(hOpPCUPOBAHHBIX KAPOIOPATOPHBIX M AU3EIBHBIX JIBUTATEIICH;

I' — 1715t BBICOKO(OPCHPOBAHHBIX KapOHOPAaTOPHBIX U TH3EIbHBIX IBUIATEIICH;

J - st BEICOKOGOPCUPOBAHHBIX KapOIOPATOPHBIX U H3ENBHBIX JBHTaTele, pa-
OoTtaronux B 0oJiee TSKENBIX YCIOBHUSX, 4YeM Macia rpymsl [

E - mis BeicokoOpCHpOBaHHBIX KapOIOPATOPHBIX M JIU3ENbHBIX JBUTATENeH, pa-
OoTaroniux B 0oJee THKEIBIX YCIOBUAX, yeM rpymnmna J[ u T. 1.

udpa (1), crosimiast y ocHoBaHUs OyKBBI, 0003HaUaIOMIEN TPYIITy, YKa3bIBaeT Ha
MPUMEHSEMOCTh Macja B KapOropaTopHOM jBurarene, a nudpa (2) — B ausenpaom. OT-
cyrcTBUe IM(PPOBOrO MHAEKCA Y OCHOBAaHHsI OYKBBI yKa3bIBaeT HA YHHBEPCAIbHOE Mac-
JI0, KOTOPOE MOKHO HCIIOJB30BaTh KaK B KapOIOPATOPHOM JBHUratelie, Tak U B IH3eJIb-
HOM.

Hanpuwmep, macno mapku M-10-B, pacmmdpoBsiBacTcs CIeIyIONIIM 00pa3oM:
OykBa (M) —macno motopHoe, tudpa (10) - Bsskocts npu 100°C B ¢Cr, Oyksa (B) ¢
MHJEKCOM (2) - IpeHa3Ha4YeHo Ui cpeaHepOpCHpOBaHHBIX Au3enei. B Mapke macna
M-6,/10-T'; uudpa (6) 0603HAYAET YCIOBHYIO BSI3KOCTh Macna rpu munyc 18°C, koto-
Poif COOTBETCTBYET KHHEMaTHdeckas Bs3kocTh 10000...10600 Mm?/c, Gyksa (3) yKkasbi-
BAaeT HA HAIMYHE 3arymiaronieil (BI3KOCTHOW) mpucaaku, gucio (10) — Ha BSI3KOCTh Mpu
100°C B cCr, 6yksa (T') ¢ ungexcom (1) — Ha NPUHAIIEKHOCTh Maclia K PYIIIe, KOTO-
past peAiHa3Ha4YeHa At BHICOKO(OPCHPOBaHHBIX KapOIOpaTOPHBIX JBurareneil. B map-
ke M-4,/8-B,I'; 6ykBbl B,I'; yKa3sIBaroT Ha BO3MOKHOCTh MCIIOJIB30BaHMS Macia Kak B
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cpenHeopCcUpPOBaHHBIX TU3eIbHBIX (B;), Tak U B BEICOKO)OPCHUPOBAHHBIX OCH3MHOBBIX
(') mBurarensx. Macna M-8-I'2k u M-10-I'2k npeaHa3HaueHbl Ul COBPEMEHHBIX
BBICOKO(DOPCHPOBAHHBIX JABUTATENCH, OykBa (K) yKa3bIBaeT Ha MCIIOIH30BAHUHM KOMIIO-
3UIWU IPUCATIOK. DTO MACIIO CUUTAETCS O0Jee KaueCTBEHHBIM 0 CPaBHEHUIO C JPYTH-
MU ITaHHOH TPYIIBl U PEKOMEHIYETCS K HCIIONB30BaHMI0 B nBuTatessix IM3-740 aB-
tomobmneir KAMA3 u B gsurarensix SIM3-240 tpakropos K-701. B tabnmnax 3.1.,
3.2., u 3.3. nmpuBeAEHB MapKH OTEYECTBEHHBIX MOTOPHBIX Maces W OCHOBHBIE MX Xa-
PaKTEepUCTHKY.

MexnyHapoHasi CHCTeMa MapKUPOBKH MOTOPHBIX Macel

KauecTBeHHBI ypoBeHb Macia OLEHUBAETCS MO KBaJM(DHUKAIMOHHOW CHCTEME,
pa3paboTaHHOW AMEpPUKAHCKUM HEPTSHBIM HHCTUTYTOM — cokpameHHo API. Byksrr
API Ha STHKETKe MpenmecTBYIOT CUMBOJIAM Kilacca kadecTBa. KadecTBo Macia — 310
KOMIUIEKC CBOIMCTB, KOTOPBIH HEOOXOOMM ISl BHITIOHEHHST PadOTHI Macia 1o Ha3Hade-
Huto. I1o cucteme API ycTanoBneHs! TpH psifa feneHus MOTOPHOTO Macia 1o Ha3Hade-
HUIO (Ka4eCTBEHHOMY YPOBHIO):

S - psit MOTOPHBIX Maces [iss OCH3MHOBBIX JBUTATEICH.

C- PAA MOTOPHBIX MacCel IJId JU3CTIbHBIX I[BHFaTeﬂeﬁ.

EC — HOBBI psi HeprocOeperaronx MOTOPHBIX Macell, yMEHBUIAIOMINX PAaCcX0/
TOILINBA.

Ta6auna 3.1. OcHOBHbIE XapPaKTEPUCTHKU YHUBEPCAJIBbHBIX MaceJl

Ne Iloka3arein M-8-B M-6,/10-B
n/n
1 Kunemarnyeckas Bszkocte mnpu  100°C, 75..85 | 9.5...10.5
MM2/c
2 Wunexc Ba3koctu 93 120
3 Ileounoe yucio, mr KOH/r, He MeHee 4.2 55
4 3onbHOCTE cynbdartHast, %, He Ooiee:
MEeXaHUYECKUX puMecen 0,015 0,02
BOJIBI CJIE/IBI CJIe/IBI
5 Temneparypa 3acteiBanus, C, He BbILIE -25 -30
6 Temneparypa Benpiniky, °C, He HUKE 207 190
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Tao6auna 3.2. OcHOBHBIE Xa

ACCOpTHMeHT MOTOPHBIX MaceJ1
PAKTCPUCTUKHU MOTOPHBIX MaceJ AJis au3eiei

IToxka3aTesn

M-8-I',

M-8-T,,

M-10-T,

M-10-
FZK

M-S-HZM

M-10-
JIZM

Kunemarnae-
CKasg  BSI3KOCTb
npu 100°C,
MmZ/c

11+

11+

>11,4

MNupekc Bs3ko-
CTHU

85

95

85

95

102

90

[lenounoe uuc-
mo, mr KOH/r,
HE MEHEe

8,5

8,2

30/1bHOCTD
cynabdatHas, %
He Oojee

1,65

1,15

1,65

1,15

1,5

15

Conepxanue
AKTUBHBIX 3JIe-
MeHTOB, %, HE
MeHee:

IIIHKA

KaJIbIIHS

Oapus
dhochopa

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

MaccoBas goins,
%, He boiee:
MEXaHUYECCKHUX
npuMecen

BOJIbI

0,015
CJIeJIbl

0,015
clieJibl

0,015
CIIe/Ibl

0,015
cIeibl

0,02
clieJibl

0,025
CJIeJIbI

Temneparypa
3actbiBanms, "C,
He BBIILE

-25

-30

-15

-18

-30

-18

Temneparypa
BCTIBIIIKK B OT-
KPBITOM  THIJIE,
°C, He HUXe

200

210

205

220

095

220




Tadonauma 3.3. OcHOBHbIE XapaKTEPUCTHKU MOTOPHBIX MaceJ JAJsl OeH3UHO-
BBIX JIBUraTeIei

Ne n.': 2 f.c'; Z z
Mokazarens © S = =] =
n/n EI EI ¥ w0 «©
= = =
1 | Kunemarndeckas
BSI3KOCTD, MM2/C,
[P TeMIepaType:
100°C 7,5...8 | 10£0,5 | 5,5..6,5 | 10...11 >12
-18°C - - <2600 - >10400
-30°C - - <11000 - -
2 | Jlunamudeckas
BSA3KOCTh npu
18°C, wmlla-c, He - - - 2300 4500
Gonee
3 | UHaekc BA3KOCTH, 90 85 125 120 115
HE MCHee
4 | IllenouyHoe 4mco,
mr KOH/r, wne
MeHee 4,0 3,5 55 5 75
5 | 301BHOCTE CYJIB-
tdartHas, %, He 1,3 1,3 1,3 0,9 1,3
Ooiee
6 MaccoBast  mous,
%, He Ooutee:
MEXaHHYECKUX
npumecei 0,015 0,015 0,02 0,015 0,015
BOZIBI ciempl | chaembl cIIe bl cre bl CcIe bl
7 | ConmepxaHue ak-
TUBHBIX DJIEMEH-
TOB, %, HE MeHee:
[IHHKA 0,09 0,05 - 0,12 0,10
KaJIbIUs 0,16 0,08 - 0,20 0,23
8 | Temmeparypa
3acteBanms, °C,
HE BBIIIIE -25 -15 -42 -38 -30
9 | Temmnepatypa
Benbiuky, °C, He
HIKE 200 205 165 200 210

CTyneHu KauyecTBEHHOTO ypPOBHS 0003HAYarOTCs JIATHHCKMMHU OyKBaMH, HauWHas
ot (A) n nanee no angasuty, Ipu 3TOM Maciia ypoBHs (A) u (B) cHATHI ¢ npon3BoJCT-
Ba, KaK yCTapeBIINE.



YHuBepcalbHbIe Maciia Ul OSH3MHOBBIX U JUI AHU3ENbHBIX NBHTaTenedl 00o3Ha-
YaloT JBYMS CHMBOJIAMH COOTBETCTBYIOLIETO psijia: NEPBBIl CUMBOJI SIBISETCS OCHOB-
HBIM, a BTOPOH yKa3bIBaeT Ha BO3MOXKHOCTh IIPUMEHEHUS 9TOTO Macja Al IBUTaTeNeH
npyroro tuna. Hapumep, APl CG/SH macio npenHasHaueHo IS AU3EBHBIX JBUTa-
TelNel, HO ero MOKHO HCITONIb30BaTh U JUIs OCEH3MHOBBIX ABUTaTENCH.

BsizkocTe Macna ompenensiercst W ykasbiBaercst no crenuduxkanuun SAE J300.
SAE — 310 a606peBuarypa «O0miecTBa aBToMoOMIbHBIX nHKkeHepoB CIIIAY. CornacHo
crenuduKay CyIeCTBYIOT J1Ba psiJia CTEHEHEeH BI3KOCTH: 3UMHHUI — ¢ OykBoit «W —
winter» u seTHUiA - 6e3 6YKBEHHOTO 0003HAUCHHSI.

CraHJapTHBIE pS/IbI BSI3KOCTH:

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

Bcece3oHHBIe Maciia cOCTOST W3 KOMOMHAIIMY 3UMHET0 | JICTHETO psla pa3ieieH-
HBIX 3HaKOM «tupe» (Hampumep, SAE 10W-40). Ipyrue BUAbl 3aIMCH SIBISAIOTCA HE-
BepHbiME (Hanpumep, SAE 10W/40 unu SAE10W40).

B mepuox paGoTel m060i MaIlMHEI CBOWCTBA MOTOPHOI'O Macia H3MEHSIOTCS:
MPOMCXOJUT 3arpsI3HEHNE €r0 MEXaHMYECKUMH ITPUMECSMH, BOJIOW, IPOJYKTaMU U3HO-
ca Jieraneil, IpoJyKTaMy OKUCIICHUS] Maclla U TPOAYKTaMHU HEMOJHOTO CrOpaHHs TOTII-
nmuBa. Kpome Toro mpocaziky, BBeIGHHbIE B Macjo, Ipu paboTe nBurareis cpabarbiBa-
I0TCS, 1 MacJio TIOCTEIICHHO yTpayMBaeT CBOM INepBOHaualbHble cBoiictBa.  Ilox cpa-
0aTHIBAEMOCTBIO MIPUCAIOK CIIEyET IOHUMATh YMEHBILICHHE UX KOHIIEHTPALUK B Maciie
B pe3yJbTaTe Pa3jioKeHUs, B3AMMOACHCTBUS C MPOAYKTaMH TOPEHUS TOILUIMBA U OKHC-
JICHHUS Maclia, B3aUMOACHCTBHS C TPYIIUMHUCS HOBEPXHOCTSIMU U YaCTHYHOTO YJIABIIHU-
BaHUS (QIIBTPYIOIMMH dIeMeHTaMu. CpabaTblBaHHE NPHCAIOK MPUBOAUT K M3MEHE-
HHUI0O MHOTHX CBOWMCTB Macja: CHI)KACTCS ILIEJIOYHOE YHCIO, YXYNIIAKTCS MOIOIIUE
CBOI{CTBa, MOBBIIACTCS YPOBEHb KOPPO3UOHHOCTH H T. II.

B mpouecce paboThl JBHTaTEIsI MOTOPHOE MAcio HOABEPraeTcss HHTCHCHBHBIM Te-
IUIOBBIM M MEXaHHYECKUM Harpys3kam. B pesyibrare 4yero npoucXomsiT U3MEHEeHUs (u-
3MKO-XMMHYECKHX CBOWCTB M OKCIUTyaTal[MOHHBIX IIOKa3aTelieii MOTOPHBIX Macel,
(Macsi0 crapeer), oHaKO, TIyOHUHA YTHX M3MEHEHU MOKET OBITH pa3nuuHol. MHTEH-
CHUBHOCTh TpOLIECCA CTAPEHUsI Macia OINpeessieTcsl YCIOBHIMHU PabOThl, KaueCTBOM
MPUMEHSEMOT0 Macja, pa3jIMuyHOM TelIOHANPSHKEHHOCTBIO JBUTATENeH KPaTHOCTBIO
LHUPKYJISIIMY Macia v T.II.

B kavecTBe KpUTEpHs Ui KOMIUIEKCHOW OLCHKH YCIOBHH PabOTBl MOTOPHOIO
Macia B JBUTATENe NpeiaraeTcs OLEHOYHBIH NoKa3aTeldb — KO3 GHIMEHT HaNpPsHKeH-
HOCTH paboThI Maclia B IBUratese (@,,):

@y = N/Q,,

N, — addexTrBHAs MOLTHOCTH JIBUTraTeNs, KBT;

Q. — To/1a4a MacJITHOTO Hacoca, JI/MHH.

Koadpduument ¢, yduTsIBaeT OCHOBHBIE YCIIOBHS PaOOTHI Maciia B JABHrareie —
cpennee 3GPEKTUBHOE NaBlIeHNE B LUJIMHIPE, YACTOTY BPAIICHHS KOJEHYATOrO Baia,
TaKTHOCTb JIBUTATeNs, KOJMYECTBO TEIUIOTHI, BBIIEISEMOH NpPU CroOpaHUM TOIUIUBA,
KpaTHOCTb LUPKYJISALUK MacJa.
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B mpouecce akcuryaTanny KMHEMaTHIECKas BSI3KOCTh MOTOPHOTO Macia BO3pac-
TaeT B Pe3yJbTaTe UCIIAPEHUS JIETKUX (paKuii Maciaa U HAKOIUICHHUS IIPOAYKTOB OKHC-
nenust Ha 2,5...3,5 mm?/c ipu 100°C. B psizie ciIydaeB MOXKeT HaGIIOIAThCS YMEHBIIC-
HHE BA3KOCTH NPHU MOMNAJaHWU B Macio TOIUIMBA, a TAKXKE B PE3yibTaTe IECTPYKINUH
TOJIMMEPHOH (BSI3KOCTHOM) MPHUCAIKU B 3aTYIICHHBIX Maciax.

[Ipn wcnapeHun jerkux Qpaxnuil MOBBIMIACTCS TEMIlEpaTypa BCIBILIKH Macla.
CunraeTcst, 4TO TeMIIEpaTypa BCIIBIIIKH MOKET MOBBIMIATHECS He Oonee, yem Ha 20°C.
CHIDKeHHE TeMIepaTypbl BCIBIIIKN YKa3bIBa€T Ha HEUCIIPABHOCTH TOILIMBHOMW ammapa-
TYpBI.

[To mepe paboTHI Macia CHUKAETCS MIEIOYHOE YHCII0, KOTOPOE XapaKTepHU3yeT ero
Motorue cBoiicTa. lllenouHoe ymcio s KapOropaToOpHOTo JIBUIATEIIsI HE MOXKET OBITH
awke 0,5...2,0 mr KOH/r macia, a s ausenasnoro — 1,0...3,0 mr KOH/r macina.

B nepuon paGoTel aBHUraTens MAET HHTCHCHBHOE HapacTaHHE COACPXKAHUS MeXa-
HUYECKUX TpuMeceit (IbUIb, Harap, MpOAYKTH H3HOCA) B Macie. Obmiee KOIHIecTBO
NpHUMecel He JOIKHO MPEBHIATh 4...6%.

Hecmotps Ha rimyOokue n3MeHEHHs KauecTBa MOTOPHOTO Maciia B IIPOIecce pa-
6OTHI €ro OCHOBHOI! YITIEBOJOPOJHEII COCTaB MeHsAeTCs He3HauuTenbHo. [locne ynane-
HUSI MEXaHHUYCCKUX HpHMeCCﬁ " MPOAYKTOB OKHCJICHUA, a TaKKE BBCACHUA COOTBETCT-
BYIOHIUX MPUCATOK MACJIO CUUTACTCA BOCCTAHOBJICHHBIM.

IIpu skcnnyaTanuu aBTOTPAKTOPHOM TEXHUKHU IIPUHATA PEIIAMEHTHAs CUCTEMA
TEXHUYCCKOI'O O6CJ'Iy)KI/IBaHI/IH MallliH, KOTopas NpEAIMUCBIBACT MNPOU3BOJAUTL 3aMCHY
MOTOPHBIX Maces 4epe3 ornpejeieHHoe BpeMs. [Iyisi Tpy30BbIX M JIETKOBBIX aBTOMOOU-
JIel 3TOT CPOK OIPEAEIIAIOT KOJMYECTBOM NPOHAEHHBIX KHIOMETPOB, a IJIsl TPAKTOPOB,
CTPOUTENBHBIX U MEJIMOPATUBHBIX MAIIMH — YHCJIOM OTPaOOTaHHBIX MOTOYACOB.

Bonpocs! 1J1s1 camonpoBepku

1. Kak oneHuBaeTcs HaNpsHKEHHOCTh PAOOTEI MOTOPHOTO Macna?

Kak u3MeHSI0TCS OCHOBHBIE MOKa3aTeIM MOTOPHOTO Macia B IIpoIiecce

paboTel qBUTaTENS?

B yem 3axitouaercs mpoiiecc crapeHusi Macina?

KakoB cpok ciy’0bl MOTOPHOTO Maciia ¥ 4YeM OH ollpeenseTcsa?

Kak noHuMarp MoJiHoe ¥ 4aCTUYHOE OCBEKEHUE MOTOPHOTO Maca?

Poap Macinoo4uCcTHTEIBHBIX yCTpOf/'ICTB B MOJAJACPKAHUN KAYE€CTBEHHOI'O

YPOBHSI MOTOPHOTO Macina?

7. Kak oneHMBaeTCS TEXHUYECKOE COCTOSHUE W PECypC JBHUTATelIs 110 HaKO-
IUICHHUIO B MOTOPHOM MacJie POIyKTOB H3HOCca?

8. Kakue skcmiyaralMoHHbIE TpeOOBaHMS NPENBSBISIIOTCS K MOTOPHBIM
Maciam?

9. Knaccudukanun MOTOPHBIX Macen?

10. 3apyOexHas KinaccupuKaius MOTOPHBIX Macesn?

11. Tlo xakoMy IPHUHIUITY AETSAT MOTOPHBIE Maciia Ha JIETHHE, 3UMHUE U BCE-
Ce30HHBIE?

N

o ks w
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2.3. DKenIyaTalMoOHHbIe CBOMCTBA TPAHCMHUCCHOHHBIX MaceJs

B cenbpckox03HCTBEHHOM MPOW3BOJCTBE, KPOME MOTOPHBIX MAaces, IIMPOKO HC-
MOJIB3YIOTCS TPAHCMUCCHOHHBIE, THAPABINIECKUE, HHAYCTPHANIBHbIE, TpaHc(hopmaTop-
HBIE Maclla, Macia Uil THApaBIWdecKux nepenad. KommpeccrnoHHble, TpHOOpHBIE U
JIpyTHE Macia IMEI0T OTPaHUICHHOE ITPUMEHEHHE.

TpancMHCCHOHHBIE Macja NPUMEHSIOT JUIS CMa3bIBaHHs arperaTtoB TPaHCMUC-
CHii aBTOMOOMJIEH, TPAaKTOPOB, CEIbCKOXO3SIMCTBEHHBIX MallInH U T.1I. [lepenada sHep-
TMHU OT JIBUTaTelisi K paboyuM opraHaM MOJXKET OCYLIECTBIISITHCS MEXaHHYECKUMH IIepe-
JlayaMH, THIPOMEXaHMYECKUMH WM THIpooOBeMHBIMH. HambGomnbinee pacnpocTpaHe-
HHE Ha JaHHbBIH MOMEHT MOJIYYHIA MEXaHHYECKHE TTePEaadH.

MexaHnuueckue nepenayd IMpeAcTaBisiio co0OW IMIMHAPHYECKUE, KOHUYECKHE,
YepBAYHbIC, THIONIHBIE W T. I. 3y0daThle mepemadn. 3yOuarble mepenadnd padoTaroT
mpu OOJBIINX yIENbHBIX HArpy3Kax, JOCTHTAomuX B psage ciaydaeB 4000 mlla. Maxk-
CHMalbHasi TEMIIEpaTypa Macjia B 30HE KOHTAKTa 3yObeB IIECTEPEH MOXKET JOCTHUIaTh
200...250°C u Gonee. CpenHsis CKOPOCTh CKOJBKEHUS B LAIMHIPHYECKUX M KOHUYE-
CKHX COCTaBIsieT oT 1,5 mo 12 m/c. [Ing rumomaHBIX mepenad CKOPOCTh CKOJNBKEHHS
MOJKET JOCTHraTh 15 M/c u OoJiee, a I YEPBSIYHBIX PEAYKTOPOB 10 25 M/c. [loatomy
TPaHCMHUCCUOHHBIC Macjla JOJDKHBI MMETHb BBICOKHEC SJKCILUTyaTallUOHHBIC CBOMCTBA —
MMPOTUBOU3HOCHBIC W MPOTHUBO3aJUPHBIC, BA3SKOCTHO-TEMIICPATYPHBIC, IMIPOTUBOKOPPO-
3UOHHBIC.

HpOTHBOI/ISHOCHI)Ie " MpOTHUBO3aaAUPHBIC CBOMCTBa TPaHCMHUCCUOHHBIX Macell AB-
JIieTCsA OCHOBHOM MX XapakTepucTHKoNH. OHU 00ecneynBaloTCs HATMUYUEM Ha TPYILIHXCS
MOBEPXHOCTSAX XeMOCOpOupoBaHHOI (MoauduuUupoBaHHBIH C€/10i) U ajcopoupo-
BaHHOIl meHku. [lepBas ruieHKa oOpasyeTcs 3a CUeT XMMHYECKHX CHJI B PE3yJbTaTe
B3aUMOJICHCTBUS XMMUYECKH aKTUBHBIX 3JIEMEHTOB (cepa, (ocop, XIop), BXOAIIINX B
COCTaB IIPHUCAJKH, a BTOpas — 332 CYET CHJI MEKMOJIEKYJSIPHOTO B3aUMOJAEHCTBUS aj-
cOpOMPOBaHHEIH HA HOBEPXHOCTH TPEHHS MACIISTHOMN TIJICHKH.

Bce TpaHCcMHCCHOHHBIE Macia KIACCH(UIMPYIOTCS 10 BSI3KOCTH M KCIUTyaTalH-
OHHBIM cBo¥icTBaM B cootBeTcTBUE ¢ [OCT 17479.2-85.

Tadnuna 3.4. Knaccupukanusi TpAaHCMHCCHOHHBIX MaceJl M0 BA3KOCTH

Kaacc Kunemarnueckas BsA3KkocTh | Temneparypa, npu KoTopoii
Bsi3kocTu | mpu Temmeparype 100°C, mMm%/c, | AMHAMMYECKAs BA3KOCTH He
B IpejeJax npesbimaer 150I1a-c, °C ne
BbILIE

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 3aBUCHMOCTH OT 3HAUEHUs] KUHEMATHYECKOI BsiskocTd 1ipu 100°C TpancMmuccu-
OHHBIE Maclia JICJIAT Ha MIeCTh KJIAcCoB (Tabmuia 3.4.).
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B cooTBeTcTBUU C KJIACCOM BSI3KOCTH OTPAaHHUYCHBI JIOITyCTHMBIC MPEACNIBI KHHE-
Marndeckoi Baskoct mpu 100°C u oTpumaTensHas TEMIEpaTypa, IpH KOTOPOM AnHa-
Mudeckas Bs3kocTh He mpeBbimaet 150 IMa'c. [Tpu maHHOMN BSI3KOCTH €Ilie TapaHTHPYET-
csl Hajie)kHas paboTa cOOPOYHBIX €AMHUI] TPAHCMHUCCHH.

Macna, oTHOCAHECS K KIaccy BSI3KOCTH (6), peKOMEHAyeTCsl MPUMEHSTh B YCIIO-
Busx Apktuky, (9) - B ycnoBusix Cesepa, a (43) - B TPONUYECKUX YCIOBHSIX.

Mo skcruTyaTallMOHHBIM CBOMCTBAM M BO3MOXKHBIM OOJIAaCTSIM IPUMEHEHHS TpaHC-
MHCCHOHHBIE Macna JIeNsT Ha 1Th rpyni: TM-1... TM-5 (tabnuua 3.5.).

Hapumep o6o3HaueHus: TpancmuccuoHHoro macna: TM-5-18, rne TM — Tpanc-
MHCCHOHHOE Maciio; 5 — rpymnma Maciia ¢ IpOTHBO33JAMPHBIMU NPHUCAJAKAMHU BBICOKOM

3¢ (GHEeKTUBHOCTH IS TUIIOMIHBIX Tiepenay; 18 — kiiacc BI3KOCTH.

Ta6auna 3.5. 'pynnel TpancMuccuoHHbIXx Macea no 'OCT 17479.2-85

I'pynna
MaceJs no
IKCILTya-
TALNON- CocTan Macesn Pexomenayemast 00J1acTh pu-
HBIM MeHeHHUs
CBOiiCT-
BaM
TM-1 Munepansiple  Macna  6e3 | [{unmHnpuyeckue, KOHHYECKHE M
MIPUCATOK YepBsuHbIC Tepenayu, paboraro-
Iye NMPH KOHTAKTHBIX HampsKe-
HIsIx oT 900 o 1600 mIla u Tem-
neparype macia B 00BeMe 10
90°C
TM-2 MunepanpHple Macina ¢ npo- | To ke, NIpu KOHTAKTHBIX Hamps-
TUBO33aJUPHBIMU Tpucaaxamu | xeHusx a0 2100 mlla u remnepa-
yMepeHHOH 3(h(heKTHBHOCTH Type Macia B o0beme 10 130°C
TM-3 MunepaneHple Macina ¢ npo- | To ke, NP KOHTAKTHBIX Hamps-
TUBO33aJUPHBIMU TNpucaakamu | xeHusx a0 2500 mlla u remnepa-
cpenHel 3 PEeKTUBHOCTH Typax Macia B oobeme 10 150°C
TM-4 MuHepanpHbple Macina ¢ npo- | To ke W rMIouAHbIE IEpeaud,
TUBO3aUPHBIMH MPUCAJKaMHU | pabOTalOmMe TMPHU KOHTAKTHBIX
BBICOKOI1 3()peKTHBHOCTH HanpspkeHusix o 3000 wmlla u
TeMIeparypax Macia B oOBeme
10 150°C
TM-5 MusnepansHble Macia ¢ mpo- | ['umompHele mepemaunm, pabo-
TUBO3aUPHBIMH MPHCAJKAMHU | TAlOIIUE C yIApPHBIMU Harpy3KaMu
BBICOKOI 3((GEKTHBHOCTH W | MPH KOHTAKTHBIX HANpPSDKEHUAX
MHOroyHKunoHassHOro Jiei- | Boime 3000 mIla m temmeparype
CTBUS Mmacia B ooseme 10 150°C
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3apybexHas kaaccuuKaIus TpPaHCMUCCHOHHBIX Macell
3a pybexoM HamOoJiee IMHUPOKOE PACTIPOCTPAHEHHE IMONYUHIIa KIACCUPUKAIUS
TPaHCMHUCCHOHHBIX Macel, pazpabortannas B CIIIA mo xmaccy kadectBa APl u kimaccy
Ba3koctd SAE. Bsskoctu SAE70W...85W mpennHazHaueHBI AT SKCIUTyaTallid B 3UM-
Hee BpeMmst; Macna kiaccoB SAES0...250 mpuMeHsIoT B IETHHH TIEPHOJ] SKCILTyaTallni.

Tabauua 3.6. Kiacepl BA3KOCTH TPAHCMUCCHOHHBIX MaceJl 10 KJIacCH-

¢ukannu SAE
Temmnepartypa, Npu Ko- Kunemaruyeckasi BA3KOCTH IPH
Knace TOpOIi TMHAMHUYecKast 100°C, mm%/c
BSI3KOCTH | BSI3KOCTb He MPEBbIIIAET
150 mlla-c, °C MHHHMAJIbHAasl | MaKCHMAaJIbHasl
70W -55 4,1 -
75W -40 4,2 -
80W -26 7,0 -
85w -12 11,0 -
80 - 7,0 <11
85 - 11,0 <13,5
90 - 13,5 <24
140 - 24,0 <41
250 - 41,0 -

Bce 3apyOexHBIe Macna Hapsay ¢ MapkupoBkoit mo APl u SAE uMmeroT Tak ke 1o
aHAJIOTMH C OTEYECTBEHHBIMH MacilaMi TOBAPHYIO MapKHPOBKY.
o xiaccy kauecTBa Bce TPAaHCMHCCHOHHBIE Maciia pa3OMThI HA IIECTh KaTeropuit
B 3aBUCHMOCTH OT KOHCTPYKIIMOHHBIX OCOOCHHOCTEH TpaHCMHUCCHH, YCIOBHH HMX JKC-
ITyaTaluy ¥ cojiepkaHus mpucajok (tabmumna 3.7.). [To BA3KOCTH TpaHCMHCCUOHHBIE
Macia JIeJIaT Ha ceMb KiaccoB. Maciia IepBbIX YeThIpeX KJIACCOB CUUTAIOTCS 3UMHUMH .
Kraccudukanms TpaHCMHUCCHOHHBIX Macesl MO BS3KOCTH U MX XapaKTepUCTHKA Tpeji-
craBieHa B Tabmune 3.6. HuskoremmeparypHas o0JacTh MPUMEHEHHS] Macel TaK Ke
OrpaHUYEHa MUHUMAJIBHOM TEMIIEPATypOH, IPU KOTOPOM BA3KOCTb Macja CTAHOBUTCS
paBHoii 150I1a-c.
3Ota BA3KOCTB U JUIS 3apyO0eKHBIX MapOK CUHUTACTCS MPEAETbHON, IIPH KOTOPOH CO-
XpaHAIOTCS MIECTEPHH, TTOIIIUITHUKY, Y3JIbl U arperaTbl TPAHCMHUCCHH OT TIOBPEXICHUH
n3-3a HEJIOCTATOYHOM TeKy4eCTH Maca.
[Tpumeps! 0603HaYeHUsT TpaHCMUCCHOHHBIX Macel 1o AP n SAE:
1. Hopceu API GL-5, SAE 85W-90, rne Hopen — HasBanue ¢upmsl, GL —
Macjo TPaHCMUCCHOHHOE, 5 — KaTeropusi BsI3KOCTH macna, 85W — Bs3-
KOCTb [IpH HU3KO# Temniepatype, 90 — Bs3kocTs mpu 100°C.
2. Teii6oa APl CD/SF, GL-4, SAE10W-30 — yauBepcaibHOE Maciio, KOTO-
poe mpHUMeEHseTCsS B ABHTraTresix (KapOIOpaTOPHBIX M JAW3EIBHBIX) U B
TPaHCMHUCCHUSIX.
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Tab6auna

3.7.

Karteropun

kiaaccupukanuu API

TPAHCMHUCCUOHHBIX

MaceJ1

Karero-
Cocras mac- YcnoBus skc-
pust mac- O0s1acTh IpUMeHEeHUs
12 10 AP Ja IJIyaTanuu
GL-1 Bbes mpucagox | OTHOCHTEIHHO MexaHndecKue KopoOKH
WIN C IeNIpec- | MATKHE C HEBBICO- | MEpeaad rpy30BBIX aBTO-
COPHOM M aTH- | KMMH Harpy3KaMu U | MOOWJIEH U CeNnbCKOX035H-
TIEHHOU TIPH- CKOPOCTSAMH CTBEHHBIX MaIlIUH
caJIkaMu CKOJIBYKCHUS
GL-2 To e, uro | YMmepeHHbIE no | YepssiuHble nepeaavn
JUIL  KaTero- | Harpy3kaM M CKO- | TPaHCIIOPTHBIX CPEJICTB; B
puu GL-1. | pocTsiM  CKOJBXKe- | KayecTBe MOOABKU K MHY-
Hononurens- | HAA CTPHAIBHBIM TpaHc-
HO MOXET MHCCHOHHBIM MaciaMm
BXOJIUTH aHTH-
($puKInOHHAS
TIpUCajKa
GL-3 Co cmabo 3¢- | YMmeperHo-xectkue | MexaHWdecKkue KOpOOKH
(exTHBHOMI CO CpeIHMMH Ha- | mepegad TPY30BBIX aBTO-
MIPOTUBO3IUP- | IPy3KaMH M CKOPO- | MOOMIEH; CIIUPAIILHO-
HOW  TpHCa- | CTSMH CKOJBXKEHUSI | KOHHYECKHE nepenadn
KoM 3aJIHUX MOCTOB
GL-4 C mnporuBo3a- | Tspkensle mo Ha- | MexaHudyeckue  KOpoOKH
JUPHOW TIpHU- | Tpy3KaM M CKOpO- | Mepeaad JIErKOBBIX aBTO-
CaJKOM Cpen- | CTSIM CKOJIbKCHMUS MoOuIIeH; CIIUPAIILHO-
Hell  addek- KOHUYECKHE nepenadyu
TUBHOCTH 3aJJHAX MOCTOB
GL-5 C BbICOKO | OueHb TspKenble 0 | ['mmonaHble nepeaun
(G (QEKTUBHBI- | Harpy3kaM M CKO- | JISTKOBBIX W  TPY30BBIX
MH IPOTH- | POCTSIM  CKOJIbXKE- | aBTOMOOWMIICH
BO3aJUPHBIMU | HUS, BKJIFOYas
U TIPOTHBOM3- | y/lapHBIE Harpy3ku
HOCHBIMHU B TMIIOWJHOU Iiepe-
MIpUCaJIKaMU Jaye
GL-6 C OompmmmM | [Ins  runouaseix | I'mnownpHbie nepenadn
KOJIMYECTBOM | Mepeiad ¢ BRICOKMM | BEIYIIMX MOCTOB, Xapak-
cepo- KPYTSILMM MOMEH- | TepU3yIolinecs OOJbLINM
dbocdopoco- TOM, OonpmmMu | caBuroM oceir (6omee 50
JeprKalien CKOPOCTSIMU MM)
TIPUCAIKI CKOJIbXKECHUS

30




I'uapaBiauveckue maciaa (pabouwe >xuakocTv). OcHOBHas (YHKIHS padoOdIMx
KHUIKOCTEH NpeIHa3HAYCHHBIX AJIS THAPABIMYECKHX CHCTEM — Iepefada MeXaHude-
CKOH PHEpPruHM OT €€ MCTOYHMKA K MECTY MOTPEOJICHUS C BO3MOXKHOCTBIO M3MEHEHUS
BEJIMYMHBI WJIM HATIPABJICHUS IPUIIOKEHHOH CHIIBL.

Cucrema 0003HaueHHsT COCTOMT W3 OykBeHHOTo HWHiekca (MI') (MuHepambHOE
THAPABINYECKOE), MBI, XapakTepusyromen kiacc Baskoctu npu 40°C u Oyks, yka-
3BIBAIOIIMX HA MPUHAUICKHOCTh Maciia K TOW wid uHOH rpymnne. [To skcruryaranuoH-
HBIM CBOWICTBAM BCE THAPABIMYCCKHE Maciia JCJISAT Ha TPU TPYIIIIBL

I'pynma (A) — nedTsiHOe Macio 0e3 mpucaaok. [IpeqHasHaueHO AJIsI MalIOHArpy-
YKCHHBIX THIPOCUCTEM C IIECTCPCHHBIMU HJIM MOPIIHEBHIMU HACOCAMH, pPadOTAIOIIIMHU
npu AasieHuu 10 15 mIla 1 MakcHUMaJIbHOM TeMmepaType Macia B 00seme 10 80°C.

I'pymma (B) — Macio ¢ aHTHOKHMCIIUTEILHBIMA U AHTHKOPPO3MOHHBIMH MPHCAIKa-
mu. [IpenHasHaueHO IS CpEeTHEHANPSHKCHHBIX THAPOCHUCTEM C PAa3UYHBIMH THIIAMHU
HACOCOB, pabOTAONINMHU TP daBlieHHH cBhire 25 mlla u TemmepaType macia B 00be-
me cBbime 80°C.

I'pynma (B) — X0OpOIIIO OYHIIEHHOE MACIO0 C AHTHOKUCIUTEIbHBIMH, aHTHKOPPO3H-
OHHBIMH M TMPOTUBOU3HOCHBIMU HpUCAIKAMU. Hpe):[Ha3Haqu0 I TUAPOCUCTEM, KO-
TOpBle paboTalOT NpH AaBieHun cBbime 25 mlla u Temneparype mMacia B 00beMe CBbI-
e 80°C.

ITo TOCT 17479.3-85 ruapaBnudeckue Macia JesaTcsl IO 3HAUYEHHUIO BS3KOCTHU
npu 40°C na 10 kiaccos (Tabnuia 3.8.).

ACCOPTHMEHT OTEYECTBEHHBIX I'MPABINYECKUX Macesl MPEeCTaBlieH B B TalJHIle
3.9.

Komnpeccopusie Macia. B 3aBUCHMOCTH OT MIpeqbsBIsEMBIX TpeOOBaHUN U 00-
JacTedl MpUMEHEHHsT KOMIIPECCOPHEBIE Macia MOApa3AeIIfoT Ha TPH Kiacca: IS MOpII-
HEBBIX U POTAIIMOHHBIX KOMIIPECCOPOB, ISl TYPOOKOMIIPECCOPOB M KOMIIPECCOPOB XO-
JIOMITEHBIX MAIIIFH.

Tadauna 3.8. Knaccbl BA3KOCTH rUIPaBJINYECKUX Macell

Kunemarunue-
Kuace Kunemaruveckas Bsi3- K CKasi BA3KOCTH
Bs3kocTH | KocTh mpu 40°C, mm/c JACE BI3KOCTH npu 40°C,
mm/e
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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Tadoauna 3.9. ACCOpTl/lMeHT OTCYCCTBCHHBLIX T'MAPABJIHMYECCKHUX MaceJl

Ooo3HaueHHe Ooo3HaueHHe ToBapnas
macja mo 'OCT | TosapHas mapka | maciaa nmo FOCT

17479.3-85 17479.3-85 Mapxa
MI'-5-b MTIE-4A, JI3-MI'-2 MTI'-22-B «P»
MI'-7-b MI'-7-b, PM MTI'-22-B «O1I»
MTI-10-b MTI-10-b, PMI], MTI'-32-B «A», MI'T
MTI-15-b AMTI'-10 MTI-46-B MI'E-46-B
MTI-15-B MTIE-10A, MTI-68-B MI'-8A
MTI'-22-A AY MI-100-b IK-14C
MTI'-22-b AVII - -

KommpeccopHble Macna MoApa3AeNsioT Ha YEThIPE TPYIIIIbL:

1 — nus xommpeccopoB, paboTarONMX HMPH YMEPEHHBIX PEXKUMAaX CXKATHS Tasza U
TeMmreparype Harnetanus Hike 160°C;

2 — 10 e, IpH TeMIieparype Harneranus Hike 180°C;

3 — IJ1s1 KOMIIPECCOPOB, PaOOTAIOIIUX B TSDKENBIX YCIOBHSX IPH TEMIlEpaType Ha-
raeranus Boime 200°C;

4 — I KOMIIPECCOPOB BBHICOKOTO JIABJICHUsI, pabOTalONINX B 0CO00 TSKEIBIX yC-
JIOBUSIX TIpH TeMIeparype Harueraunus oire 200°C.

[pumep obo3HaueHHs psima Mapok KommpeccopHbix Macen: K-19, KC-19m, K-3-
10, rme K — xommpeccopHoe Macio, C — moirydeHo W3 cepHHCTHIX Hedred, 19, 10 —
KHUHEMATHYEeCKas BA3KOCTh npu 100°C, m — Hanuuue npucaaku. ['pymny Macia yKasbl-
BatoT mudpoit mocie 6yksol K (Hanmpumep, K-3-10). B Macimax oTHOCSIIHXCS K TIEpBOit
rpymne udpa He yKa3bIBaeTCs.

HNuaycTpuanbHble Macia npenHa3HadeHbl JUIs o0OecrieueHus paboTocrocoOHO-
CTH TIPOMBILIIEHHOTO 000PYIOBaHMsI, KOHTPOJIBHO-U3MEPHUTENLHBIX PHOOPOB, MeTall-
JIOPEXKYIIUX CTAaHKOB, CENapaToOpoOB M MHOTUX JPYrux MauvH. [lJiss MHIYCTpHAIbHBIX
Maceln XapakTepHa HeBbICOKas pabouas Temmeparypa (nmpaktudecku He 6onee 50°C). B
TOXE BpeMsi Macjo JOJDKHO 00ecreuuTh paboTocrnocoOHOCTh MalllMH U MEXaHU3MOB B
IIKPOKOM TEMIIEPATYpHOM Jjuana3zone oT muryc 50°C no 50°C.

Ta6auna 3.10. I'pynnbl HHAYCTPHAJIBHBIX Maces 10 HA3HAYEHHUI0

I'pynna Coorsercraue rpymme! Oobs1acTh IPUMEHEHUS
no 1SO 6743/0-81

J F Jlerko HarpyXeHHbIE y3JIbl (IITHHEIH,

HOJIINIHUKYN U CONPSHKEHHbIE ¢ HUMU
COCIIMHEHUSI)

T H ['unpaBnuyeckue CUCTEMbI

H G Hampasisitonine cKoJIbKeHus

T C Tspkeno HarpyKeHHbIE y3JIbI (3yOUaTsie

nepesiaun)
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Tadauna 3.11. IMoarpynnsl HHAYCTPHAJBHBIX Maces

COCTaB, YciaoBus NPUMEHCHUA U PEKOMEHAYyeMast odsacTh

Iloarpynma
Arpy MpUMeHeHUs

A Macno 6e3 mpucagoK; 1Mo YCJIOBHSIM pabOTHl 000pyIOBaHUS HE
NPENBSBIAIOTCS 0COObIe TPEOOBaHUS K AHTHOKHCIUTEIBHBIM U
AQHTHKOPPO3HOHHBIM CBOMCTBAM MacJa.

B Macio ¢ aHTHOKHCIIUTENbHBIMI M aHTUKOPPO3NOHHBIMH TIPHCA-
KaMH; 110 YCIIOBHSIM pabOThl 000pyIOBaHMS MPEABSBISIOTCS I0-
BBILIIEHHBIE TPEOOBAHUS K aHTHOKUCIHUTEIBLHBIM M aHTUKOPPO3H-
OHHBIM CBOMCTBaM Macell

C Macno tuna B ¢ MPOTUBOMU3HOCHBIMU MpHUCAAKAMU JIA 060py)10-
BaHUs, Ira€¢ HMCHOTCA aHTI/I(l)pI/IKHI/IOHHLIe CIlJIaBbl IIBCTHBIX MC-
TaJlJIOB U YCJIOBUA pa6OTI)I KOTOPLIC MPCABABIIAIOT IMOBLIIICHHBIC
Tpe6OBaHI/IH K aHTUOKHUCJIIUTCIIbHBIM, aHTUKOPPO3UOHHBIM U IIPO-
THUBOHM3HOCHEIM CBOMCTBaM Maces

bl Macna tuna C ¢ MpOTHBON3HOCHBIMH NTPUCAIKAMHM; 10 YCIOBUSIM
paboTel 000PYIOBaHHS NMPEABSIBIAIOTCS MOBBIIICHHBIE TpeOOBa-
HUSI K aHTHOKUCIIMTENILHBIM, aHTHKOPPO3HOHHBIM M MPOTHBOU3-
HOCHBIM CBOHCTBaM Macell

E Macna tuna [l ¢ IpOTHBOM3HOCHBIMY IPUCAIKaMU; MO YCIOBUSIM
paboTel 000PYIOBaHHS MPEABSIBIAIOTCS MOBBIIICHHBIE TpPeOOBa-
HUS K QHTHOKUCIIUTEIbHBIM, aAr€3MOHHBIM, NPOTHBOM3HOCHBIM,
MIPOTHBO3aUPHBIM M MPOTHUBOCKAYKOBBIM CBOWMCTBAM Macia

O0o03HaueHne UHAYCTPHAIBHBIX Maces BKIIoYaeT psj OykB u nudp, pa3aeacHHbIM
MEXIy co0oi aeducom.

[TepBast 6yksa (M) 0003Ha4YaeT MPUHAIICKHOCTh Macia K IPYIIe WHIYCTpUallb-
HBIX MaceJl, BTOpasi MPONHUCHAs OyKBa XapaKTEepU3yeT ero Ha3HayeHue, TPEThs MPOIuC-
Hast OyKkBa — JKCIUIyaTallMOHHBIE CBOMCTBa M ueTBepTas 1udpa xapakTepuzyer Kiacc
10 KHHEMATUYECKOI BSI3KOCTH.

Tadauua 3.12. Kiaacchl BA3KOCTH HHAYCTPHAJBHBIX Maces

Kuacce Bsi3- | Bsaskocrs npu 40°C, Bsizkocrb npu 40°C
2 Kuacc Ba3kocTn 2

KOCTH MM /C MM /¢
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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[To Ha3HAYEHHUIO W HKCILUTYaTAIIMOHHBIM CBOWCTBAM MHIYCTPHAIBHBIC Macia JIeNsT
Ha Tpynnsl ¥ moArpymisl (Tadmwmet 3.10. u 3.11.).B 3aBUCUMOCTH OT KHHEMAaTHIECKOH
BsskocTy ripu 40°C uHAyCcTpHanbHbIe Macaa aensT Ha 18 kmaccos (Tabmuna 3.12.)

IMpumep o6o3HaueHus uHmycTpransHoro Macia U-I-C-46, rne (M) - uHIyCcTpH-
anmpHOE Macio, (I') — mpeaHa3HAYCHO IS THAPABIHYECKUX cucTeM (rpyrma macia), (C)
— JKCIUTyaTallMOHHBIE CBOWCTBA Macen (MOArpymma kadecTea), (46) — kimacc BSI3KOCTH
mm?/c ipu 40°C.

Macsia aJsi KOMIpeccopoB XOJOAMJIBLHBIX MAIIMH. B XOJIOAMIBHBIX MallnHax
CMa3bIBAIONINN MaTepHajl HENpPEephIBHO KOHTAKTUPYET C XJIaJAareHTOM IPHU HOCTOSIHHO
M3MEHSIOIIEHCS TeMIepaType U JaBIeHUH CPEbI.

Macna A XOJOAWIBHBIX MAIMH ST Ha JIBEe Ipynmbl: XA — ajsi KOMIIPECco-
pOB, paboTalomnX HA aMMHaKe WIH yriiekuciaore, X® — i KoMIpeccopoB, pado-
Talomux Ha ppeonax. OOBITHO MPUMEHSIOT (HPEOHBI IBYX Mapok @-12 u ®d-22.

JJ1s1 KoMITpeccOpOB XOJIOAMIHHBIX MAIIUH BEITYCKAIOT CIIEIYIOIINE Macia:

XA-30 — cMech OCTaTOYHOTO M JUCTHIUIATHOTO MHHEPAJIbHBIX Mace,

X®12-16 — MuHEpaTbHOE MACTIO C AaHTHOKUCIUTEIFHON TPUCAIKOIA;

X®22-24 — MyuHepaibHOE 3aryIEHHOE Maclio;

X®22C-16 — CHHTETHYECKOE MACJIO C AaHTHOKUCIUTEIBHON MPUCATKOM.

[Tpumep oOo3HaUEHHS MapKH Maciia Jjisl KOMIIPECCOPOB XOJIOAMIBHBIX MalIHH:!

XA-30, rae (X) — xomoaunsHoe, (A) — ammuak, (30) — KHHEMaTHIeCKast BA3KOCTh
B MM/c ipu 40°C.

X®12-16, rae (P12) — mapka (peona, (16) — KuHeMaTHIECKAs BA3KOCTb B MM/C
npu 40°C.

X®22C-16, rue (P22) — mapka ppeona, (C) — CHHTETHYECKOE MACJIO.

Bonpocs! 1J1s1 camonpoBepku
Hasnadenue u kimaccuduKanys TuApaBINdecKUX Macen?
Hasnauenune 1 0003Haue€HHE KOMIPECCOPHBIX Mace?
. CoiicTBa, MpUMeHEHHE U KJIaCCU(UKAIUSI HHIYCTPHUAIBHBIX Macen?
TpeGoBanus, MpeabsBIsIeMbIe K MaciaM Ul XOJOAWIBHBIX MAIIUH U UX
knaccudukanus’?
YcnoBust pabOTHI TPAHCMHCCHOHHBIX Macen?
Kakwne TpeboBaHMs MPEIBABIAIOTCS K TPAHCMUCCHOHHBIM Maciiam?
Knaccudukamnms TpaHCMIUCCHOHHBIX Macen?
Kak pabotaeT npoTHBOM3HOCHAS! M IPOTHUBO33ANPHAs ITpHcaIKa?
Kaknmu cBoiicTBaMH JOJKHBI 001aaTh CMa3KH, NpeAHa3HAYCHHBIE IS
TUIIOMJIHBIX Iepenau?

WL

oNo U~

2.4. JkcmIyaTanMoHHbIE CBOWCTBA MIACTHYHBIX CMA30K
B cebCKOXO03HCTBEHHOM ITPOU3BOJICTBE B OOJIBIIIOM KOJHYECTBE HCIOIB3YHOTCS
MaseoOpa3HbIe MPOIYKTHI — TNIACTUYHBIE CMAa3KH.
InacTuyHasi cMa3Ka — 3TO TPEXKOMIIOHEHTHBIC KOJUIOUIHBIC CHCTEMBI, COIEp-
Xalye XKUIKy0 OCHOBY (mucnepcronHyto cpeny) 70...90%, 3arycturenu (qucnepcu-
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oHHYIO (a3zy) 10...15%, MmogudukaTOps! CTPYKTYPHI U T00aBKH — MPHUCATKH, HATIOTHH-
e (1...15%).

B kauecTBe IOUCIIEPCHOHHOW Cpensl MPUMEHSIOT Macia HedTsHoro (1m0 97%) m
CHHTETHYECKOTO IpoucxoxaeHus. Hanbonee yacTo HCHONB3yI0 HHAYCTPUAIBHBIE Mac-
na ¢ BA3KoCThio 15...20cCt npu paGoueit Temnepatype 40°C.

3arycrutenu (aucnepcuoHHas (asza) MOTyT ObITh MBUIBHBIMHM M HE MBUIBHBIMH. K
MBUIBHBIM 3aryCTHTEIISIM OTHOCSTCS COJIM HaTYPaJIbHBIX WIIM JKUPHBIX CHHTETHYECKHX
KUCJIOT: KaJIbIIMEBBIE, JIMTHEBbIC, HATPHEBbIC, OapHeBbIC, ANTIOMUHHEBBIC, LIUHKOBBIC
CBUHLOBBIE U Jip. K HE MBUIBHBIM 3aryCTHUTEISIM OTHOCSTCSI TBEP/bIE YTIEBOJIOPOABI —
napaQuHbl, LIEPE3UHBI, BOCKH, 030KEPUTHI U MOJJ0OHBIE UM IPOIYKTHI.

B kxauecTBe mpuCaZOK HCMOJIB3YIOT U3BECTHBIE PaHEE NMPHCAIKHU, UCIIONb3YyeMbIe
JUTS TIOJTyIEHUsI MOTOPHBIX X TPAHCMHUCCHOHHBIX Macell.

Hamonuutenun — 3T0 BBICOKOAWCIIEPCHBIC, HEPACTBOPHMBIE B MacllaX BEIECTBa,
YIIy4IIafoNINe UX 3KCIUTyaTallMOHHbIE CBOMcTBa. Yale BCEro MCHONb3YIOT HATIOJIHHUTE-
JU ¢ HU3KUM K03(pPHUIHEHTOM TpeHus: TpaduT, IUCYTbGUA MOIUOICHA, TAIIBK, CIIOTY,
HHUTpaT Oopa, acOecT, MOIUMEPHI, OKCUABI M KOMIUIEKCHbIE COCTUHEHHS METaJLUIOB M T.
II.

Knaccudukanus niacTHYHBIX cMa30K. B Mapke miacTU4HONW CMa3KH yKa3blBa-
eTCsl Ha3Ha4ueHUe, TUI 3aryCTUTeNs, TeMIepaTypHbIil HHTepBal NPUMEHEHUS, AUCHep-
CHOHHYIO cpely (Ku/IKasi OCHOBA) M JOOABKH, KOHCHCTEHIIUIO — YUCIIO IIEHETPAIHH.

B cooterctBue ¢ I'OCT 23258-78 miacTHUHBIE CMa3KH JENATCS Ha YETHIpE
IpyMIbl: aHTU(QPUKIMOHHBIE, KOHCEPBAI[MOHHbIE, KAHATHBIE, YILIOTHUTEIbHbIE. B cBOO
ouepenp rpynna aHTHOPUKIHMOHHBIX CMA30K JCIUTCS Ha Psi MOATPYIII, KOTOpbIE 000-
3HAYAIOTCs IMPOMUCHBIMU OykBamH pycckoro andasura: C — o0Iero Ha3Ha4eHHUS IS
HOpMaNbHBIX TeMIeparyp; O — o01ero HazHaueHUs ISl OBBIIIEHHBIX TeMnepartyp; M
— mHorouenesast; K — tepmoctoiikue; H — mopo3ocroiikue; U — npotuBo3aaupHsie; X
— xummdecku croiikue; I1 — mpubopusie; T — penykropasie; [ — mpupaborounsie; Y —
y3KOcHennanu3npoBannsle; b — OpukerHsre.

KommnekcHoe MBIIO 0603HaYalOT CTPOUYHOH OYKBOH (K), MOCIEe KOTOPOH YKa3bl-
BAIOT MHJEKC COOTBETCTBYIOILLErO Mbla, Hanpumep: kJu, kba.

Cwmech 1BYX U OoJjiee 3arycrureneii 0003HauaroT cocraBHbIMU HHekcamu: Ka-Ha,
JIu-ba u T.1., npUyeM Ha NIEPBOM MECTE CTABST UHJEKC 3aryCTUTEIIs, KOTOPBIM BXOAUT
B COCTaB CMa3KH B 0oJbiIoM Konudectse (Tabmuia 3.13.). Ungexcet M, O, H, xotoprie
0003HAYAIOT TUI 3aryCTHTENs (MBLIO, OpraHMYECKHe M HEOPTaHWYECKHE BEIIECTBA),
CTaBAT B CIIydasix, KOTJla THI JUCIIEPCHOHHON (ha3bl He IPeTyCMOTpPEH MepedHeM. Tur
JIICIIEPCHOHHON cpebl 0003HAYAI0T CTPOYHBIMH OyKBaMu: He(pTSHOE Macio — H, CHH-
TETUYECKHUE YIIIEBOAOPOBI — Y, CIOXKHbIE 3upsl — 3 u T. 1. Ilpu usroroBneHnu cma-
30K Ha He)TSHOH Maciie MHIEKC «H» He yKa3bIBaroT. Hamuume TBepnbIx 100aBOK 000-
3HAYAIOT TaKXKe CTPOUYHBIMH OyKBaMHU — MHJEKcaMH: TpaduT —T, AUCYIb(UA MoIubae-
Ha — A ¥ T.4. (Tabmuma 3.14.).

TemmeparypHbIii AMana3oH NPUMEHEHHs 0003HAYAIOT IPOOBI0, TAE BEITHYNHBI
TeMIepaTypbl yMeHbIIEeHH B 10 pa3: B unciuTene — HIWKHAN Mpenen IpuMeHeHns 0e3
3HaKa MUHYC, a B 3HAMEHATeJIe — BepPXHUH.
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Taoauna 3.13. UHaekchl TUNA 3aTyCTUTENS

3arycrureb Huaekc 3arycrureb Huaekce

Mbuio: M Oprannyeckue BeliecTBa: (0]

aTFIOMHHHEBOC; AJl ITUTMEHTEI, IIr
Oapuesoe; ba TTOJTUMEPHL; M
KaJIbLIUEBOE; Ka ypearsl; Vp
JIUTHEBOE; JIn (GTOPYTIIEBOIBL; Dy
HaTPUEBOE; Ha Hepranuyeckue Beliecrsa: H

CBHHIIOBBIC; Cs IJINHBI (OCHTOHUTOBEIC); bu
IIUHKOBOE; J8:S CHJIUKAreb; Cu
KOMILJIEKCHOE K caxxa Cx
CMmech MBLI M1-M2 Yriaesoagopoas! TBepable T

IMpumep obo3HaueHus cMa3ku u ero pacuriudposka. Cmaszka YHa 3/123-3: rae (Y)
— y3KocnenuanusupoBannas cmaska; (Ha) — 3arymena HaTpueBbiM MbuioM; (3/12) —
paboToCocoOHa B Auana3oHe Temieparyp ot munyc 30 no mmoc 120°C; (3) — npuro-
TOBJIEHA HA CIIOXKHOM 3¢upe; (3) — uncio nenerpanuu (rycrora) 220...250 npu 25°C.

Taoauna 3.14. MHAeKchl AMCNHEPCHOHHBIX cpel M TBEepPAbIX 100aBOK, BXO-
IIHMX B COCTAB IJIACTHYHBIX CMa30K

Jucnepcuonnas cpena Hupexc

HanoJsnureuan

Hedrsaaoe macio
CuHTETHYECKHE YTIIEBOJOPO/IBI
KpeMHuuit oprannyeckue sxuIKOCTH
CrnoxHbIe 3UPHI
lanorenyriaepoaHbie KUIKOCTH
dropcuIoKcaHsl
[epdropankunmnonysdup
IIpouue macia u )KUAKOCTH

TBepable 100aBKH

0 o8 ¥ o X< T

I'padpur
Hucynshun MmonmubaeHa
IMopomku:
CBUHIIA;
Meny;
LIMHKA
[Ipouue TBepabIe 100aBKH

—

H 2 2 o0
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Tadnauna 3.15. Knaccupukanus njacTHIHBIX CMa30K M0 KOHCHCTEHIIHH

IMenerpanusa npu | Uuaexc kiaacca | llenerpauus npu | UHaeke kaacca

25°C, 10" Mm neHeTpanum 25°C, 10 Mm NeHeTpanuu
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! 11 caMonpoBepKu
1. Yro Takoe mIacTHYHBIE CMA3KH?
2. Tumel 3aryctuTencii m WX BJIMSHHAC HA OCHOBHBIC SKCIUTYaTallMOHHBIC
CBOIiCTBa CMa30K?
3. HaHOHHI/ITeJ'II/I U UX BIIMAHUC HA KAQYCCTBCHHLBIC ITOKA3aTCIU IIJIACTHYHBIX
cMa3ok?

4. MapkupoBKa IJITaCTUYHBIX CMa30K?
5. Yro Takoe neHeTpauus IIaCTHYHBIX CMAa30K M KaK OHa ONpeessieTcs?
6. B yeM 3aKII0YAOTCS THKCOTPOITHBIE CBOWCTBA IUIACTHYHBIX CMa30K?

Pa3nen 3. CnenuajibHbIE JKHAKOCTH

3.1. OkcniiyaTalluOHHbIE CBOMCTBA CHeMAJBHBIX )KMIKOCT el

Oxnaxaaromue ;KuAKocTH. 111 obecriedeHNss HOPMaAJIBHOTO TEIUIOBOTO PEXHMa
paboraromiero JBUraTesis BHYTPEHHEro CropaHusi TpeOyercsi oOecrieunBarh IIOCTOSH-
HBI OTBOJ TEIUIOTHI OT HArpeThiX AeTaneil. KomudecTBO TEMIOTHI, OTBOAUMON TpH
OXJIAXKJACHUH, 3aBUCUT OT KOHCTPYKTUBHBIX 0Cco0eHHOCTEN ABUTATECIIA U HAXOJUTCS B
npeaenax 25...35% ot oOuei BeJIMUMHBI, BBIACISIOIEHCS IPH CTOPaHUH TOILTUBA.

OxnamneHHe I[BHFaTeHefI MOJKET OBIThH BO3AYIIHBIM WJIN KUJIKOCTHBIM. B kauecTt-
BE€ OXJIAXKAAIOIMINX KUIKOCTEH MIMPOKO MTPUMEHSIOT BOJY M HH3KO3aMep3arolie CMECH
(aHTHPU3E).

Boaa — Hambonee pacmpocTpaHEHHAs! OXJIAXKIAomas XUAKocTb. OHa J0CTyITHA,
Oe3oracHa B TOXKapHOM OTHOIIEGHWH, O€3BpEAHA JUIS YEIOBEKa M MMEET BBICOKYIO
YICNBHYIO TETIOeMKOCTh — 4,19 kJ/KT, IPeBOCXOISIIYIO BCE JIPYTHe U3BECTHBIE OX-
Jaxaaromue kxuaKocTd. CyIecTBeHHBIM HEJOCTATKOM BOJIBI KaK OXJIaXKIAIOIIEH sKU -
KOCTH, SABJISICTCA BBICOKAasd TEMIIEpATypa 3aCThIBAHUA W HAJIWUYUEC BOAOPACTBOPUMBIX
IIpUMecei, crocoOCTBYOMUX 00pa3zoBaHnio Hakuredl. Haxump mpexacraBmser coOoif
CMECh Pa3JIMYHBIX COC}II/IHCHI/II\/’I KaJbllUd U Mar"Hus. Comn KaJIbIIMs U MarHuvus, Haxonad-
LIMECS B PACTBOPEHHOM COCTOSIHHH, TPHJIAIOT BOJIE CBOHCTBO, KOTOPOE MOJIYYMIIO Ha-
3BaHHE «OKECTKOCTbY». Pa3InuatoT )KeCTKOCTh OOIIYI0, BDEMEHHYIO U TOCTOSHHYIO.

O0mas #KecTKOCTh XapaKTePU3yeTCs] CyMMapHBIM COJEpKaHHEM B BOJE HOHOB
KaJbLHsl 1 MarHus, BXOSIIMX B COCTaB BCEX COJICH: XJIOPUIOB, Cylb(aroB, Oukapbo-
HaTOB, HUTPATOB M CHJIMKATOB. V3MEpSIOT jKE€CTKOCTh B MUJTUTPaMMax-IKBHUBAJIEHTAX
HA OJIMH JIATP BOJBI (MI-3KB/J).
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BpeMeHHast jKeCTKOCTh (KapOOHATHAs) XapaKTEPU3YETCs COACPIKaHHEM B BOJE
pacTBOpUMBIX ABYyriaekucisix cojeir — Ca(HCOs3), u Mg(HCQOs),. Ilpn Harpesanuu
Boime 80...85°C 5T oM pa3IararoTcs ¢ BBIICIEHUEM OCANKOB — KAPOOHATOB KaJIbIIHS
CaCOgs, runpokcuaa maraus Mg(OH,), yriekucioro raza u BOJIBI.

[ocTosiHHAN JKeCTKOCTH (HeKapOOHATHAs) OMpEIeNseTCs PUCYTCTBHEM B BOJIE
Gosee croiikux coueit Takux kak: CaSO4, MgSO,4, CaCl,, MgCl, u . a1. Ot coenune-
HUS TIPY KUIISTYCHUN HE PA3JIararoTcs U He BBIMAIAI0T B OCAJIOK, €CIIU MX KOHIICHTPAIIHS
HE MPEBOCXOAUT MpENeN HachIieHUs. B 00pa3oBaHMM HAKWIHM YYaCTBYIOT COJIH Kak
BPEMEHHOM, TaK M MOCTOSHHOM JKECTKOCTH, HO B OOJNBIICH CTENECHU 00pa3oBaHUC Ha-
KUY OTNPEACISICTCS BEIIMYMHOW BPEMEHHOM KECTKOCTH. <«OKecTkas» BoJa IMOJJICIKHUT
0053aTEIbHOMY YMSTYCHUIO C IO YAAJICHHUS KATHOHOB KAJBIUS M MAarHus. DTOT
MPOLIECC MOXKHO OCYHIECTBHUTH CICAYIOIUMH CIIOCOOAMH: TEPMUYESCKUM, XUMUIESCKUM
1 MarHUTHBIM.

B 3umaMit nepuon memecooOpa3sHO HCIONB30BaTh B cucTeMax oxiaxkaeHus JIBC
HHU3K03aMep3aroliue XUIKOCTH (aHTU(PU3bl). AHTH(PU3 — BOAHBINA PACTBOP ITUIICHT-
JIMKOJISL C AHTUKOPPO3MOHHBIMH, aHTHUBCIICHUBAIOIIUMHU, CTAOMITU3UPYIOIIMMH U Kpa-
CSIIUMU IPUCATKAMMU.

XUMu4ecKasi MPOMBIIUICHHOCTh BBIMYCKAeT psiji aHTH(GPHU30B HA Ga3e ITUIICHIIIH-
KoJist Mapku «Tocosm».

Taoauna 4.1. OcHOBHBIE NOKa3aTeJIM OXJIaXKIA0IMX KuAKocTell mapku «To-
coJ»

Ioka3arenn Tocoa A Tocoa A-40 | Tocoa A-65
Lger Tomy6oii Tomy6oii KpacHsrit
InotHoCcTh TIpH 20°C, Kr/m° 1120...1140 1075...1085 | 1085...1095
Temmneparypa Haualia KpUCTall-
mmsaumu, °C, He BbIIIE -11,5 -40 -65
Koppo3uoHHbie MOTepH MeTa-
JIOB TIPU HWCIBITAHHUSX, KI, HE
Gonee:
- MeJu; 10 10 10
- TIPUIIOS; 12 12 12
- AIIFOMUHHS; 20 20 20
- yyryHa 10 10 10
Cocras, %:
- STHJICHTJIUKOJIS; 97 56 64
- BOJIBI 3 44 36

Kpome Toro, B Hacrosiee BpeMs HajlakKeHO IMPOU3BOJCTBO psila NEPCHEKTUBHBIX
OXJTaXIaromux >xuakocreil: «Crekrpon AHtapkruga», «Crnekrpon Tocon A-40», aH-

tudppu3z «kHORDy, «Tocon-Cesep», antudpus «G-48».
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Topmo3sHble KuAKOCTH. [Ipy TOPMOKEHHH [JAaBICHUE B THUIPONPHBOJIE TOPMO3-
HOM cucreMbl MoxkeT gocrturath 10 mlla, a Temneparypa — 150...190°C. Topmo3sHbie
KHUIKOCTH OJDKHBI MMETh BBICOKYIO TEMIIEPATypy KHUIICHHsI, XOPOILIHE BI3KOCTHO-
TEMIIEPaTypHbIE M CMa3bIBAIOIINE CBOWCTBA, BBICOKYIO (PH3MYECKYI0 M XHUMHUYECKYIO
CTaOMIIBHOCTD, HE Pa3pyIIaTh MATEPUAIIbI YINIOTHEHHIA.

TopMO3HBIE JKUAKOCTH MOTYT OBITh Ha KACTOPOBOM, TIIUICPUHOBOM U TJIUKOJICBOU
ocHOoBe. OCHOBHBIC MapKH TOPMO3HBIX JKUAKOCTCH M UX XapaKTCPUCTUKHU MPEICTaBIIC-
HBI B TaOnuIe 4.2.

Tabauna 4.2. XapakTepuCTHKA 0CHOBHBIX MAPOK TOPMO3HBIX KHAKOCT el

Hoxasarenn MapkH TOPMO3HBIX KHAKOCTeil
BCK «Hesa» | «Tomby» «Poca»
Buewmnuii Bun IIpospau- | IIpospaunas omHopon- | IIpospaunas
Has OTHO- | Has )XUAKOCTH OT CBET- | OJHOpPOIHAs
ponHas JI0-KETITOTO IBETa 10 | KUIKOCTH OT
KHUJIKOCTD KEITOTO CBETIIO-
KpacHOTO JKEITOTO 110
BeTa CBETIIO-
KOPHUYIHEBO-
To IBeTa
BsskocTh  KuMHEMaTH-
weckas, MMm/c, pu
Temneparype, °C:
-40, ue 6oiee 2500 1500 1500 1450
50, e MeHee 9 5 5 5
100, He MmeHee - 2 2 2
Temneparypa  Kume-
Hu, °C, He BBIILIE 115 190 205 260
Temmneparypa KUIeHUS
«YBJIaKHCHHOW» JKUJI-
koctH, °C, He BbIILIE - 138 160 165

IIyckoBbIe JKHIAKOCTH TIpeIHA3HAYCHBI IS YIYYIICHHUS ITyCKOBBIX Ka4ecTB Kap-
OIOPATOPHBIX W IU3EIBHBIX JIBUTATENEH B IKCTPEMAaNbHBIX YCIOBUAX. [Ipemnpusarusmu
BBIITYCKAETCS IBE MAPKHU ITYCKOBBIX KUAKOCcTeH: «Xomaoa J-40» mis qu3ensHBIX 1BUTA-
Tenell 1 «ApKTHKaA» s KapOropaTopHbIx. O0sS3aTeIbHBIM KOMIIOHEHTOM ITyCKOBBIX
KUAKOCTEN SIBIIETCS 3TUIIOBBIA ddup. Ddup obecneunBaeT caMOBOCIIIaMEHEHHE pa-
0oueil cMecH NP CPaBHUTENBLHO HU3KUX TemIeparypax (okono 200°C). Jlns obecrie-
YEHUsI TUIABHOTO U MOCJIe0BATEIbHOI0 BOCIUIAMEHEHHS! OCHOBHOTO TOIUIMBA B COCTaB
ITYCKOBBIX )KHHKOCTeﬁ BBOJAT I/IBOHPOHI/IHOBBIﬁ CIIUPT M CMEChb HU3KOKHUIIAIIUX YyIJIC-
BOJIOPOJIOB, KOTOPBIE BOCIIAMEHSIOTCS Tociie 3dupa.

AMOpPTH3aTOpPHBIE KUAKOCTH. B KOHCTPYKIUSAX MAIIMH HMPUMCHSIOTCS THAPAB-
JUYECKUE aMOPTU3ATOPHI, TE MPOUCXOIUT MPEOOpa3OBaHHE KUHETHUYCCKOH JHEPTHH
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KoJie0aHMs MX OCTOBA B TEIUIOBYIO 3Hepruio. IIpeobpa3oBanne 0QHOTO BUAa SHEPTUH B
JIpYToil IOCTUTAeTCs 3a CUET MEPETEeKaHMs JKUIKOCTH depe3 APOCCETbHOE OTBEPCTHE
MO aBICHUEM M3 OIHOH MOJIOCTH B ApYyrylo. /laBieHne XUIKOCTH B aMOPTHU3aTOPax
MoskeT gocturath 8...11 mIla, a Temnepatypa — mmoc 140°C.

B kadecTBe aMOpPTH3AaTOPHBIX KHIKOCTEH HCIOIB3YIOT MAJIOBA3KHE HE(TSIHBIC
Macjia, B KOTOpbIe I00aBISIOT BSI3KOCTHYIO, JIENPECCOPHYIO, aHTHOKHCIHUTENBHYIO,
MPOTUBOU3HOCHYIO, JUCIEPTUPYIOIIYI0 M aHTUIEHHYIO MPUCAAKH. BrImyckaroT cie-
JyIOIIMe MapKu aMopTu3aTopHbIX xuakocteid: AXK-12T, MI'TI-12 (CaaBon-AX), AXK-
170, TPXK-12.

Bonpocs! 1151 camonpoBepKHn
KaxoBbl TpeOoBaHUS, IPEABSIBIAEMBIC K OXIIKIAFOIINAM KUIKOCTIM?
Uto Ha3bIBAETCS KECTKOCTHIO BOJBI, BUIBI )KECTKOCTH M EAMHUIIBI €€ N3MEPCHHUS?
BrusHre HakWM Ha HAaAEKHOCTH PabOTHI IBHUTATENS M CIIOCOOBI IpeaymnpexKie-
HUS HaKATICOOpa3oBaHUsA?
CocraB, CBOMCTBa U MapKu HU3KO3aMEP3AIOIUX KUAKOCTEN?
CoctaB, CBOHCTBA U MapKH TOPMO3HBIX KHUIKOCTEI?
Kakue >xuaKocTi HCIIONIB3YIOT I 00JIeryeHus 3amycka?
CBolicTBa U MapKH KUAKOCTEH, UCTIOIB3YEMBIX B THApOaMOpTH3aTOpax?

wn e

No ok~

Bonpocs! 1151 NOATOTOBKH K 3a4eTy
. Ha3naueHue 1 MapKupoBKa aBTOMOOWIIbHBIX OCH3HHOB.
. HasHaueHne 1 MapKUpOBKA AN3EJIBHBIX TOTUIHB.
. Hasnauenue u oredecTBeHHAs MAPKUPOBKA MOTOPHBIX Macell.
. Ha3nauenue u mapkupoBka MoTopHbIX Macen o SAE u APL.
. Hasnauenue u oredyecTBeHHAs MApKMPOBKA TPAHCMUCCHOHHBIX Macell.
. Ha3nauenue u MmapkupoBka TpaHcMUCCHOHHBIX Macel o SAE u API
. Hasnauenue 1 MapKkupOBKa T'HAPABIMYECKUX Macel.
. Haznauenme n MapkupoBKa KOMIIPECCOPHBIX Macedl.
. HazHauenmne 1 MapkupoBKa HHIYCTPHANBHBIX Macell.
10 MapxkupoBka TpaHC(hOPMATOPHBIX Macell.
11. HazHaueHue 1 MapKupoOBKa Macem I XOJIOAWIbHBIX MAIIHH.
12. HazHaueHue, MapKUPOBKA U YCIOBHOE 0003HAUYEHHUE MIIACTUYHBIX CMa30K.
13. HazHaveHue 1 MapKupOBKa TOCOJIOB U aHTU(PPHU3OB.
14. HaznaueHune U MapKUPOBKA TOPMO3HBIX KUJIKOCTEH.
15. HazHaueHue 1 MapKUpOBKa MOIOIIMX COCTaBOB.
16. Ha3zHaueHune 1 MapKUpoBKa HEQTIHBIX pacTBOPHUTEIEH.
17. HazHaueHue U MapKUpPOBKA JIAKOKPACOUHBIX MATEPUAIIOB.
18. HazHaueHue u MapKupOBKa CMBIBOK.
19. Ha3znaueHre U MapKUpOBKa KJIEEB.
20. HaznaueHnue u MapKHpOBKa IUIACTHYECKUX Macc.
21. [laiiTe ompeneneHne TEPMUHY « IKCIUTyaTallHOHHOE CBOWCTBOY.
22. Jlaiite onpeneneHne TepMIHY «lIpokaunBaeMOCTb».
23. Jlaiite onpeneneHue TepmMuny «cmapsemMocTsy.
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24. JlaiiTe onpeaeneHue TepMUHY «BocrmaMeHsIeMOCThbY.

25. Jlaiite onpeaencHue TepMUHY «I OpIOYECThY.

26. Jlaiite onpenencHue TepMUHY «CKIOHHOCTD K OTJIOKCHHSIM.

27. [laiite onpenenenne TepMuHy «COBMECTUMOCTE.

28. Jlaiite ompeneneHue TepMUHY « AHTH(QPUKITOHHOE CBOHCTBOY.

29. Jlaiite onpenenenue TepMuHy «IIpoTUBOM3HOCHOE CBOHCTBOY.

30. [aiire onpeneneHue TepMuHy «COXpaHAEMOCThY.

31. [laiite onpeneneHue TEPMUHY «3aIlIUTHOE CBOHCTBO».

32. naifre onpeneneHue TepMuHy «TOKCHYHOCTBY»

33. KakuMu rnokaszaresisiMi KauecTBa OLEHUBAIOT IIPOKaYNBAEMOCTh OCH3MHOB.

34. KakuMu roxasartesisiMi KauecTBa OL[CHUBAIOT UCIapsieMOCTh OCH3WHOB.

35. Bomsane temnepatypsl neperonku 10% o06. OeH3uHa Ha paboTy ABUTATEN.

36. Bomsane temnepatypsl neperonku 50% o06. OeH3uHa Ha paboTy ABUTATENS.

37. Bomsaue Temnepatypsl eperonku 90% 06. OeH3uHa Ha paboTy ABHTaTeNs.

38. Bmustamne JJHIT Ha paboTy nBuraTemns.

39. KaknmMu moxaszaresisiMu Ka4ecTBa OLCHUBAIOT BOCIIAMEHSIEMOCTh OCH3MHOB.

40 Kakumu moka3aTesiMi KauecTBa OLICHHUBAIOT TOPIOYECTh OCH3MHOB.

41. Jlaiite onpe/eicHiHEe OKTAHOBOMY YHCITy OCH3MHA.

42. TlocneacTBust pabOTHI JBUTATENs Ha OCH3UHE ¢ MAJIOH BEIMYUHONH OKTaHOBOTO YK C-
na.

43. IocnenctBus pabOTHI ABHUraTessi Ha OCH3UHE C OOJIBIICH BEIMYMHOW OKTAHOBOI'O
yucia OeH3MHa.

44. Kak onpeAemnsioT OKTAaHOBOE YHCIO OCH3WHA.

45. KakuMu mokasaTelsIMH KadecTBa OICHMBAIOT CKIOHHOCTh OCH3MHOB K 00pa3oBa-
HUIO OTJIOKEHUH.

46. ITocnencTBust MpUMEHEHNsI OCH3WHA C TTOBBIMICHHBIM COAEPXKAaHUEM (DAKTHIECKUX
CMOJL

47. Kaknmu 1Ioka3aTesiMi OLIEHUBAIOT MPOTHBU3HOCHOE CBOHCTBO OCH3MHOB.

48. Kaknmu noka3aTensiMy OLEHHBAIOT COXPAHAEMOCTh OCH3MHOB.

49. IlocnencTBus NpUMEHEHHUS] OCH3MHA C MOBBIIIEHHON CKJIOHHOCTBIO K 00Pa30BaHUIO
MapOBBIX ITPOOOK.

50. Kakumu mokasarensMu KayecTBa OI[CHUBAIOT TOKCHYHOCTh OEH3WHOB M MPOIYKTOB
€ro CrOpaHHs.

51. KakuMu mokasaTelsiMHi KadecTBa OLICHWBAIOT IPOKAYMBAEMOCTH JW3EIBHBIX TOII-
JIUB.

52. KaknMu roxasaresisiMi KauecTBa OLICHUBAIOT UCHAPsIeMOCTh TU3EIbHBIX TOTIIHB.
53. Bimsaue temmnepatypbl neperonku 50% 00. IU3eIbHOrO TOIUIMBA Ha paboTy JBH-
rarels.

54. Biusaue temmnepatypbl neperonku 90% 00. Iu3eIbHOro TOIUIMBA Ha paboTy JBH-
raTens.

55. Kakumu nokasaressiMy KauecTBa OLEHUBAIOT BOCIUIAMEHSIEMOCTh JU3€IbHOIO TOII-
JIUBA.

56 Kaknmu mokaszatessiMyA KadecTBa OIEHUBAIOT TOPIOYECTh AU3EIHHOTO TOIUINBA.

57. JaiiTe onpe/ieneHue IIETAHOBOMY YUCITY JIN3€JIbHOTO TOIJIMBA.
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58. TTocnencTBust pabOTHI ABUTATENS HAa MU3EILHOM TOIUIMBE C MajlOW BETMYHMHOM Iie-
TAHOBOTO YHCHA.

59. Kak onpeaemnsroT eTaHOBOE YHCIIO TU3EIBbHBIX TOTIIHB.

60. Kaknmy mokasaTesiMi KadecTBa OICHWBAIOT CKIOHHOCTH IU3EIBHOTO TOIUIMBA K
00pa30BaHMIO OTIIOKCHHH.

61. TlocnencTBusi MPUMEHEHHS AM3EILHOTO TOIUIMBA C TOBBIIMICHHBIM COJAEPKAHHEM
(haKTHYECKUX CMOJL.

62. Kakumu nmokazaTesisiMi OLEHUBAIOT MPOTUBU3HOCHOE CBOMCTBO JU3EIHHOTO TOTLIH-
Ba.

63. KakrMu nokazartessiMi OLEHUBAIOT COXPaHAEMOCTb TU3EIbHOTO TOTUIMBA.

64. KakuMuy nokaszaTesIsiMU KayecTBa OILEHUBAIOT TOKCUYHOCTh JAM3EJIbHOTO TOILIMBA U
MPOJYKTOB €0 CTOPaHUSI.

65. KaknMu nokasarensiMu KadecTBa OICHUBAIOT MPOKAYMBAEMOCTh MOTOPHBIX Macell.
66. Tunsl 6a30BBIX Macell M TEXHOJIOTHH UX MOTYICHHUS.

67. TeXHOMOTHH MOTYYCHUS TOBAPHBIX MOTOPHBIX Maced.

68. KaknMu mokaszaTelsiMHd KadecTBa OICHWBAIOT BOCIUIAMEHSIEMOCTh MOTOPHBIX Ma-
Cell.

69 Kakumu mokaszaTesiMi KauecTBa OLICHHUBAIOT aHTH()PUKIIHOHHOE CBOWCTBO MOTOP-
HBIX Macell.

70 YTo XapaKkTepu3yeT HHAEKC BA3KOCTH MOTOPHBIX Macell.

71. IlocneactBust pabOTHI ABUraTelNii HA MOTOPHOM Macje ¢ MajbiM MHJEKCOM BSI3KO-
CTH.

72. TlocnencTBus pabOTHI ABHTAaTEsl HA MOTOPHOM Macje ¢ OOJNBIINM HHACKCOM BSI3-
KOCTH.

73. Kakumu mokazateisiMH KadecTBa OLICHMBAIOT CKIIOHHOCTh MOTOPHBIX Maced K 00-
Pa30BaHUIO OTIIOKEHUIA.

74. KaknMu TIOKa3aTesIMA KadecTBa OIICHWBAIOT MPOTHBHU3HOCHOE CBOHCTBO MOTOP-
HBIX Macell.

75. KaknMu mokasaTessiMi KauecTBa OIIEHUBAIOT COXPAHAEMOCTh MOTOPHBIX Macell.

76. KaknMu mokasaTessiMi KaueCTBa OIIEHUBAIOT TOKCHYHOCTh MOTOPHBIX Maced.

77 OObsICHUTE, YTO MIOHUMAIOT TO0J] COBMECTHUMOCTHIO MOTOPHBIX Maced.

78. HazHaueHue U MpUCAIKH JJII MOTOPHBIX Macel.

80. Meroauka onpe/eieHlss KHHEMaTUIeCKOH BSI3KOCTH MOTOPHBIX Macell.

81. CocTaB m1aCTUYHBIX CMA30K.

82. YcioBHOE 0003HaYCHIE TUTACTHYHBIX CMa30K.

83. MeToamka ompeneneHus TeMIEpaTyphl KalUIeMaJeHUs IUIACTUYHBIX CMa30K H
BIIUSTHUE €€ BEJIMUMHBI Ha MTOCIIEACTBUS IPUMEHEHUS B Y3JI€ TPEHHUSL.

84. Meronuka omnpeaeneHus Mnpeaenaa MPOYHOCTU IUIACTUYHBIX CMa30K U BIMSHUE €€
BEJIMUMHBI Ha IOCIEACTBUS IPUMEHEHUS B Y3JI€ TPEHHUSI.

85. Metoauka ompeaeneHus COBMECTUMOCTH TUIACTUYHBIX CMa30K M €€ BIUSHUE Ha
MOCIIEACTBHS MPUMEHEHUS B y3JIe TPEHUSI.

86. [IprurHBI CKJIOHHOCTH BOABI K 00Pa30BaHMIO OTIOKEHUH.

87. CriocoObl yMATYEHHS BOJIBI.

88. CriocoObl yaanieHust HaKuIy U3 cucteMbl oxnaxaenns JIBC.
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89.CocTaB TOCOJIOB M aHTU(PH3O0B, MPEUMYIIIECTBA H HEJOCTATKH UX TPUMECHEHHUSI.
90. Cocrtas Topmo3HbIx xkuakocteit BCK u 9CK u ux HegocraTky.

91. Mapku TOPMO3HBIX KHJIKOCTEH Ha TJIMKOJICBOW OCHOBE U UX MPEHMYIIIECTBA.
92. CoBMECTHMOCTH TOPMO3HBIX KHUIKOCTEH.

93. HazHaueHue, COCTaB U MPEUMYIIECTBA ITyCKOBHIX KHUIKOCTEH.

94. IlpenmMy1iecTBa IPUMEHEHUS IUTACTUYECKUX MACC B aBTOMOOMIIECTPOCHUH.
95. Jlatp onpeaeneHre « XUMMOTOIOTHI

96. OOBSICHUTH MEXaHU3M CYXOT0, TPAHUYHOTO U THJIPOJTUHAMUYECKOTO TPEHHUSL.
97. OOBSICHUTH MEXaHH3M THAPOJUHAMUYECKON CMa3K1 MOBEPXHOCTEH TPEHHS.
98. laTp ki1accuuKkanmo cMa3ouHbIX MaTepraios o 1SO.

99. MeToauka oT60pa Mpod U3 TOPU30HTATBHON EMKOCTH.

100. Metoanka ot6opa mpod U3 BEpTHKAIEHOW €MKOCTH.

CocraButens: Kpoxra ['ennaanii MuxaiinoBuy
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