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DOyHKIUM MOTOPHBIX MaceJl

MoTopHbie Maciia paboTal0T B UCKIIFOUUTENBHO TSHKEIBIX YCIOBHX. Jpyrum
CMa304YHbIM MaTepuaiam, IPUMEHSIEMbIM B aBTOMOOWIISIX - TPAHCMHCCUOHHBIM
MacJiaM U IUIaCTUYHBIM CMa3KaM, - HECPAaBHEHHO JIETY€E BBITOJIHATH CBOM (PYHKIIMH,
HE Tepsisl HYKHbIX CBOMCTB, TaK KaK OHU pabOTaIOT B CPE/IE€ OTHOCUTEIIBHO
OJTHOPOJIHOM, ¢ O0JIee-MeHee NOCTOSTHHBIMU TEMIIEPaTypoil, TaBICeHUEM U
Harpy3kamu. Y MOTOPHBIX K€ PEKHUM "pBAaHBIA" - OJTHA U Ta K€ IMOPLU Macia
JUTUTEIBHOE BPEMS IOJIBEPTaETCsl €KECEKYHIHBIM IIEPEIaiaM TETUIOBBIX U
MEXaHMYECKUX HArpy30K, IIOCKOJIbKY YCJIOBHUSA CMAa3KU PAa3IMYHBIX y3JI0B
JBATATEIS NAJIEKO HE OJIMHAKOBBI. Kpome TOro, MOTOpHOE Macio MOABEPraeTcs
XUMHUYECKOMY BO3JEHCTBHIO - KUCIOPOAA BO3lyXa, IPYyTUX ra3oB, IPOAYKTOB
HEIIOJIHOTO CrOPaHMs TOIUIMBA, 14 U CaMOT'0 TOIUIMBA, KOTOPOE HEMUHYEMO
MONAaJaeT B MacJyo, XOTS U B OUEHb MaJIbIX KOJIMYECTBaX. B Takux, MArKo roBops,
HEKOM(pOPTHBIX YCIOBHUSIX MOTOPHOE MAclio TOJKHO B TEUEHUE JJIUTEIHHOTO
BPEMEHU BBITIOJIHATH BO3JIOKEHHBIE HA HETO ()YHKYUU:

- YMeHbuams mpeHue medxHcoy CONPUKACAOWUMUC 0eMATIAMU, CHUNCASL

UBHOC U NPEe0OMBPAYAs 3a0UPbl MPYWUXCSL YACTEll,



VNIOMHAMb 3A30Pbl, 8 NEPyIo 0uepedsb, MeHcoy O0emaisiMu YUIUHOpo-
HOPUIHEBOLl 2pYnnbl, He OONYCKAs UlU C80051 K MUHUMYMY NPOPbIE 2A308

U3 Kamepovl CcOpanus,
- awyunanio demanu om Koppos3uu,
- 0omeooumsb menio om mpywuxca noeerHocmeﬁ;

- 6blHOCUMDb npoOmebl U3HOCA U3 30HbL MPEHRUA, nMeM CAMbIM 3ameO0s

o6pa306aﬂue OMNONCEHUU HA noeepxHocmu yacmetl 08U2amens .

Bba3oBbie macia

MoTopHOE Macyio COCTOUT U3 OCHOBHI (0a30BOI0 Macia) U MPUCaJIOK.
CpoiicTBa Maciia ONpeIEISIOTCS MPEXKIE BCETO0 XMMHUUYECKUM COCTaBOM OCHOBBI,
MIPUCAIKH )K€ MPeIHA3HAYEHBI JIJI1 KOPPEKTHPOBKH M YITYUIICHUS ITHX
xapakTepucTuk. C TOMOIIBIO MMPUCATIOK MOKHO 3HAYUTEIHHO IMOBBICUTH
AKCIUTyaTallMOHHbBIE CBOMCTBA MOTOPHBIX MaceJ, J1a)Ke U3TOTOBJICHHBIX U3 HE
CaMBIX Jy4IIuX 0a30BbIX Macesl. Ho mpu AMTensHO#M SKCIUTyaTallud 1 0COOEHHO
P BBICOKHMX HArpy3Kax MPUCAIKU Pa3pyIlIaloTCs, © KOHEUHOE KaYECTBO
MOTOPHOTO Macia, MpopadOTaBIIETO B ABUTATENE OOJIee TTOJIOBUHBI TIOJIOKEHHOTO
CpOKa, ompeessaeTcs KauecTBoM 6a30Boro macia. OCHOBBI Macia OBIBAIOT
munepanvhvle ((T.e. TOJTYYCHHBIC TyTEM OYMCTKHA COOTBETCTBYIOIEH (hpaKiiuu
HedTH ) U cunmemuueckue ( T.e. TOTYYCHBIM yTEM KaTaTUTHYSCKOTO CHHTE3a W3
ra3oB ). KomMOuHaIus MUHEPAIbHBIX ¥ CHHTETUYECKMX OCHOB, IIPU YCIIOBUU HE
MeHee 25 % cUHTeTH4ecKoro 0a30BOT0 Maciia, Ha3bIBACTCS NONYCUHMEMUYECKOU
0a3oit.

Macia — 3T0 yriaeBoA0pOIbI C OMPEACICHHBIM KOJTMY€CTBOM aTOMOB
yraepojia. ITH aTOMBI MOTYT OBITh COSAMHECHBI KaK B JUTMHHBIC U TIPSMBIC IICTIH,

TaK W pa3BeTBJICHHBIC, KaK KPOHA KAKOTO-HUOY b AepeBa. YeMm Oomee «ImpsMbIM



OyayT 1enu, TeM Jydine OyayT cBoWcTBa Macia. Tak, HanmpuMep, «BETBUCTHIM»
MOJIEKYJIaM JIETYe CBEPHYTHCS B IIAPHK, IIOCKOJIBKY OHH 00Jiee KOMITaKTHbIE —
MMEHHO TaK IIPOUCXOIUT 3amep3aHue. To ecTb OHU OyAyT 3aMep3aTh Ipu Oosee
BBICOKOU TEMIIEPATYPE, YEM UX «KOJUIETH», COCTOSAIINE U3 IPAMBIX enen. Mraxk,
HaM HY’KHO IIOJIYYUTh MAcJlo, COCTOSILIEE U3 KPACUBBIX OJUHAKOBBIX IPSMBIX
YTIEBOAOPOAHBIX Leneil. HuKakux BpeaHbIX IpUMeECEi, HEHACBICHHBIX CBA3EH
i koJjenl. [Tonmydaemoe 3 HEPTH MacIo UACT K «UAeaTy», OTCEHBas BCE
HEHY)KHOE 00Jiee UM MEHee U30LIPEHHBIMU criocobamu. Ecinu MeHee — 3To
0OBIYHAS MUHepanka, 00jiee — 2udpoKpekun2060e macno. B npoyecce
Kamaaumuiecko2o 2UOPOKpeKUH2a npoUCXoo0um «8binpAMIeHuUe» yeneu —
U30MepU3aIMsl, HO CTpOs OTOOPHBIX MOJIEKYJ TAKUM CIIOCOOOM He noiyuuTh. Hy a
CUHMEemu4ecKoe Maco - €ro NOJy4aroT U3 JIETKUX ra30B, «HAPAIIUBAS) JJINHY
LIENIX 10 HY’>KHOT'O YMCJIa aTOMOB YIVIEpPOJAa. Y CIIOBUS dTOU PEAaKIIMM HAMHOIO
Jy4llle KOHTPOJIUPYIOTCS, I0ITOMY MOKHO ITOJIYYUTh IPAKTUYECKU JIMHEHHBIE
[IEH 3aJJaHHOM JJIWHBI.

Ycnosuwie IKCN1yamayuoOrHRble XapaKkmepucmuxKu (I’ZO 603pacmaHuro

kauecmea), 6 %o (mMunepaivHoe bazosoe macio npuramo 3a 100 %)

Munepanvroe, ooviunoeo kawecmsa- 100 %

T'uopokpexuneosoe, yarywuennoe munepaivroe- 200 %

Cunmemuueckoe, nonuanvgaonegpunosoe- 300 %

Cunmemuueckoe, acmeposoe- 500 %



[lo knaccuduxauuu Amepurkarckozo uncmumyma necpmu ( APl ) 6azoewie

maciaa 710()061306]1}1101’}10}1 Ha nAimo Kameeopuﬁ:

- Ipynna I - 6azoevie macna, kKomopule NOay4eHbl MEMOOOM CELeKMUBHOLL

OYUCKU U Oenapaguuu3ayuu pacmeopumenimu (00vlunbvie MuHepalbHvle)

- I'pynna II- svicokopaguruposannvie bazosvie Macia, ¢ HUKUM
cooeparcanuem apomMamuideckux coeOuHeHul U napagpuHos, ¢ NO8bIUEHHOU
OKUCTUMENbHOU CIMAOUTbHOCMbIO (MACAA, npouteduiue 2uopoobpabomky-

VAYUUEeHHble MUHepalbHble)

- I'pynna IlI- 6a3o6vie macna ¢ 8bICOKUM UHOEKCOM 8A3KOCHU, NOJIYUEHHbIE
Memooom Kamanumuueckozo euopokpexkunea (HC-mexnonocus). B xode
CneyuanbHoU 06pabomKu Yayuuarom MoIeKyIsApHYI0 CIMPYKmMypy Macia,
npubaudicas no ceouM ceoticmaeam 6azosvie maciaa epynnwt I k
cunmemuyeckum 6azosvim maciam 1V epynnwi. He ciyuaiino macna smoii
2pYynnvl OMHOCAM K NOJIYCUHMEMU4eCKUM (A HeKOmopbvle KOMIAHUU 0adice K

cunmemuyeckum 6az06vim MCZCJZCZM).

- I'pynna IV- cunmemuueckue 6a308vie macia Ha OCHOBe
nouanvghaonegpunos (I1AO). Honuanvgaonedunvl, noryuaemoie 8 pe3yibmame
XUMUHECKO20 Npoyecca, UMEm XapaKmepucmuxku eOuHoo0pasHoll
KOMNO3UYUU, OUEHb BbICOKVIO OKUCIUMENbHYI0 CMAOUTbHOCMb, 8bICOKULL

UHOEKC 853KOCMU U He UMelom MOJIEK) napa(j)uﬁoe 6 ce0oem cocmaee.

- I'pynna V — opyeue bazosvie macna, He goweduiue 8 npeovioywue epynnol. B
My epynny 6x00sam opyeue cunmemuyeckue 6azosvie macia u 6a3osvie macia

HA pacmumeﬂbﬁod OCHOe6e¢€.



XUMUYECKUH COCTaB MUHEPANbHbIX OCHO8 3aBUCUT OT KauecTBa HEPTH,
IPEIETIOB BHIKUTIAHUS OTOMPAaEMbIX MACISIHBIX (DpaKIIUid, a TaK:Ke METOJIOB U
CTEIIEHU UX OYMCTKU. MUHEpalibHasl OCHOBA — caMasl IeleBas. ITO IPOLYKT
IpsIMON TIEPETOHKH He(PTU, COCTOSIIIUN U3 MOJIEKYJ Pa3HOM IJIMHBI M Pa3HOTO
ctpoenust. M3-3a 310l HEOAHOPOAHOCTH — HECTAOUIIBHOCTD BA3KOCTHO —
TEMIIEpaTypPHBIX CBOKCTB, BBICOKAsl UCIIAPSAEMOCTh, HU3Kasi CTOMKOCTb K
OKHUCJIEHUI0. MuHEepallbHasi OCHOBA — camasi paclpoOCTPaHEHHAsl B MUPE MOTOPHBIX
Macenl.

CoBeplIeHCTBOBaHUE MUHEPAIBHBIX 0a30BBIX Mace MPOBOJUTCA 110 ABYM
OCHOBHBIM HampasieHusM. [lepBoe, mpu KOTOPOM Macio OYUIIAETCS TOJIBKO J10
TaKOM CTENEHHU, YTOObI B HEM OCTAJIOCh ONTHUMAJIbHOE COACPHKAHUE CMOJI, KUCIIOT,
COEJIMHEHUI CEpBl, a30Ta U, IOMOJIHUTEIBHO, BBOASITCS NPUCAJKU IS YIyUILIECHUS
HEKOTOPBIX (PYHKIIMOHAIbHBIX CBOMCTB. Takoli METOJ HE MO3BOJISIET MOIYYUTh
MacJja JJ0CTaTOYHO BBICOKOI'O YPOBHS KauecTBa. Bropoe HarpaBieHue, npu
KOTOPOM 0a30BOE MacJIO MOJIHOCTHIO OYMILAETCS OT BCEX MPUMECEH U MTPOBOJIUTCSA
MOJIEKYJISIpHAs: MOIM(UKALIUS METOJIOM cuopokpekuHea. B pesynpTaTe nonydaercs
Maciio, 00Jaaro1Iee [IEHHBIMU CBOMCTBAMU JIJISl TSXKEIIBIX PEKUMOB PabOThI
(BBICOKAsi CTOMKOCTB K AeOpMalMsIM CIIBUTA MPU BBICOKUX CKOPOCTAX, HArpy3Kax
U TeMIiepaTypax, BBICOKUIA HHAEKC BI3KOCTH U CTAOMIIBHOCTh MAPaMETPOB).

K kakomy knaccy oTHocuTh Takue macia? [1o neHe «rufijpoKpeKuHr OJmxke K
«MHMHEPAIIKE», a M0 KAYECTBY, KaK YBEpSET ITPOJIaBELl, HUUYTh HE XYK€
«cHHTETUKN». HO MBI Jk€ MOHMMaeM, 4TO eCJIi OBl €10 00CTOSJI0O HMEHHO TaK,
TaKOo€ JOPOTO€ yJI0BOJILCTBUE, KAK CHHTETHYECKOE MACJ0, BBIMEPJIO OBl KaK
KJacc... [ uopoxkpexuneogoe macno 61uxe K MUHEPaJIbHOMY HE TOJIBKO IO LIEHE, HO
Y TI0 CTIOCO0Y MOJIYYEHHMs], IOTOMY YTO OHO TOXE MPOU3BOAUTCA U3 HEPTH. UeM xe
oHo Torja jyume? Kak cienyeT u3 Ha3BaHUS, OHO MTPOXOIUT Oosiee TITyOoKyro
00pabOTKy MpH MOMOIIY THAPOKPEKHUHTa. A Ha MEPBbIX Tarax ero NpoOMU3BOACTBO
HUYEM HE OTJIMYAETCS OT MPOU3BOACTBA MUHEPATILHOTO Macia. M3 o0bI4HOrO
MUHEPAITBHOTO Macja pa3HOOOpa3HbIMU (PU3UKO-XUMUUECKUMHI METOAAMHU

YAAIAOTCA HEXKECIATCIIbHBIC ITIPUMECH, BPOJC COC}II/IHCHI/Iﬁ CCPLbI WJIK a30Ta,



acanbTeHOBBIC (OMTYMHBIE) BEIIECTBA U APOMATUIECKUEC TTOTUITMKINISCKUE
COEIMHEHUS, KOTOPbIE YCUJIMBAIOT KOKCOBAHUE U 3aBUCUMOCTb BSI3KOCTH OT
TeMIiepaTypsl. [lenapadunuzanueil yaanstorcs napaduHbl, MOBBIIIAIONINE
TeMIepaTypy 3acTbiBaHusl Maces. OJIHAKO MOHSITHO, UTO yIAJIUTh BCE HEHYKHBIE
MPUMECH TaKUM METOJ0OM HEBO3MOKHO — I'py0O TOBOPS, 3TO U CIIYKUT MIPUUUHON
XYIIINX CBOMCTB «MUHEpaIKu». O0paboTka Maciia MOKET MPOJAOHKUTHCS U
nanpiine. Benb ocTanuch e1iie HeHAChIIEHHBIE YTIIEBOJ0POIbl, KOTOPHIE YCKOPSIOT
CTapeHUE Maclia U3-3a OKUCJIEHUS, Ja U IPUMECH TOXKE OCTANUCH. [ napoouncTka
(BO31IEHICTBUE BOJOPOJIOM IIPU BHICOKOM TEMIIEpAType U JABJICHUHN ) IIPEBPAILIACT
HETpeebHbIEC U apOMaTUYECKHUE YIIIEBOAOPOAbI B IIPEICIIbHBIC, YTO YBEIUUUBACT
CTOMKOCTh Maclia K OKHCJIeHUI0. Takum oOpa3oM, Maciio, IpoIie/iiee
TUJPOOYUCTKY, 00JIa/IaeT IOMOTHUTEIBHBIM TPEUMYIIIECTBOM. A UTO K€
TUAPOKPEKUHT? DTO elie 6oliee riryookuit Bu 00paboTKH, KOTaa OJJHOBPEMEHHO
MPOTEKAET cpa3y HECKOIbKO peakiuil. Kakux? Y nanstorcs Bce Te ke
HEHABUCTHBIE CEPHBIE U a30TUCThIC COCANHEHNS, [[TMHHBIE IIETTOYKU Pa3phIBAIOTCS
(kpekuHr) Ha 00Jiee KOPOTKUE C OJTHOPOHOM CTPYKTYpOil, MECTa Pa3phIBOB B
HOBBIX YKOPOYEHHBIX MOJIEKYJIaX HACHIIIAIOTCS BOJOPOJOM (TUIPUPOBAHUE).
OTcrofa u Ha3BaHUE — «TUJIPOKPEKUHT». Takum 00pa3om, MPU TUIPOKPEKUHTE
HaJIMIIO BCE MPU3HAKU CUHTE3a — CO3/IaHUS U3 UCXOJIHOTO ChIPhs HOBOTO
COEMHEHUS, C HOBOM CTPYKTYpPOM U CBOMCTBaAMHU. [103TOMY TMAPOKPEKUHT YaCTO
Ha3zbiBatOT HC- cunte3zom. Ho He Bce Tak mpocTto. HeKoTOpble KOMIIOHEHTBI
He(TH, KOTOpbIE OOBIYHO CYUTAIOTCS BPEIHBIMHU, MECTAMHU MOTYT OBITh BeChMa
1eHHbIMU. Hanpumep, cMoJibl, sKUPHBIE U HAQTEHOBBIE KUCIOTHI YIIyUIIaloT
JIMTIKOCTh U CTOMKOCTh aJICOPOLIMOHHON IJIEHKH Macjia U TEM CaMbIM YJIy4IIaloT
CMa3bIBAIOIIYIO0 CLIOCOOHOCTH Macia. HekoTopbie COeIMHEHUsI CEPBI U a30Ta
00Ja1at0T aHTHOKUCITUTEIILHBIMU CBOMCTBaMH. TakuM 00pa3oMm, Mpu TIIyOOKOM
OUYHCTKE MacJia HEKOTOPBIE €r0 CMa3bIBAIOIINE, AaHTUOKHUCIUTEIbHBIE U
AHTUKOPPO3UOHHBIE CBOMCTBA MOTYT YXY/IIUTHCS. ITa HEMPUITHOCTh
UCITPABJISIETCS CIEIUATBHBIMU MPUCATKAMU, KOTOPHIE JOOABIISIOT YKE Ha

MacCJIOCMCCHUTCIIBHBIX 3aBOJax.



WTak, rupOKpEeKUHIOBBIE Maclia — 3TO MPOAYKThI IEPErOHKU U TITyOOKOi
OYUCTKU HEPTH. [ MIPOKPEKUHT OTOPACHIBACT BCE «HEHYKHOE», HY a €CIH
3aXBaThIBAECTCS YTO-TO «I10JIE3HOE», HEOOXOIUMBbIE CBOMCTBA IIPUJAIOTCS C
OMOIIbIO Tiprcagok. Ho ueTko oThuabTpoBaTh HEHYKHBIE TIPUMECH CII0KHO —
II03TOMY UMEET MECTO OoJIbllIee HarapooOpa3zoBaHUE U «COAEHCTBHE» KOPPO3UH Y
T'MIPOKPEKUHIOBBIX MACe M0 CPAaBHEHUIO «CUHTETUKOW». [ MAPOKPEKMHIOBOE
MAacJo TOody4yaeTcsi OJIM3KUM IO Ka4eCTBY K «CHUHTETHKE», HO OBICTpEE CTapeeT,
TEpsIET CBOM CBOWCTBA. 3aTO OHU 00JIaJal0T BBICOKUM MHIEKCOM BSI3KOCTH,
MPOTUBOOKUCIUTEIBHOU CTOMKOCTBIO U CTOMKOCTHIO K AehopMaIvsM CABUTA, a OT
M3HOCAa MOTYT 3alMIIaTh Ja)Ke Jyullle, yeM cuHTeTndeckue. C Ipyroil CTOpOHBI,
«CHUHTETHKa» 00Jiee OJHOPO/IHA B CMBICIIE IMHEHHOCTHU YTIJI€BOJOPOIHBIX LEMeH,
YTO JAaeT NPEUMYLIECTBA, HAIIPUMED, B TEMIIEpaType 3amep3anusi. EcTsb elle oauH
HIOAHC. [ MAPOKPEKUHT — Ipoliecc KaTaAIUTHYECKH, KaK, BIIpodeM, U cuHTe3. Ho
€CJIM IIEPBBIM UJET, HAIIPUMED, HAa HUKEIIE, TO BTOPO — Ha yriiepoae. [1onsATHO,
YTO YIJIEPOJI B 3TOM CMBICIIE JIy4Ille, TAK MacJio OyAeT u30aBiIeHO OT
HEXKEJATEJIbHBIX IPUMECEN COETMHEHUN KaTaln3aTOPOB.

CamMoe uHTepeCcHOE, YTO MOAABIISIIONIEE OOIBIIMHCTBO MOTOPHBIX MAacCell,
NO3ULIMOHUPYEMBIX KaK ITOJIyCUHTETUYECKHE, U JAKE ITOJTHOCTHIO CHHTETHYECKHE,
SBJISIIOTCS HU Y€M MHBIM, KaK THUPOKPEKMHTOBBIMHU MacjiaMu. DTo oOuias
TEeHJEHIMs KpynHeHmux npousBoauteneit macen. [Iporpamma BP (kpome Visco
7000), Shell (kpome 0W-40), vactuuno Castrol, Mobil, Esso, Chevron, Fuchs
MOCTpOEHA Ha TUAPOKpekuHre. Bee macna kHo-Kopeiickol ¢pupmel ZIC- 310
TOJIBKO TUJPOKPEKHUHT.

Tonycunmemuxa — 3T0 CMeCh MUHEPAJIbHBIX U CHHTETUYECKUX 0a30BbIX
Macell, 1 MOXKET COJEpPKaTh B CBOEM cocTase OT 25 10 40 nmpoueHToB
«cuHTeTHKWY. CriennaabHbIX TPEOOBAHUN K MTPOU3BOIUTEINSAM MOJTyCUHTETUYECKUX
CMa304YHbIX MAaTEPUAJIOB B OTHOLLIEHUU TOT'0, KAKOE KOJIMYECTBO CHHTETUYECKOIO
0a30Boro macia ( CHHTETUYECKOTO KOMIIOHEHTA ) TOJKHO OBITh B TOTOBOM
MOTOPHOM MacJje - HeT. TakKe HET HUKAKUX NPEANUCAHUN, KAKOW CUHTETUYECKUI

KOMITOHEHT (0a3oBoe Macino rpymisl 1 wnu rpynmnel [V) ucnons3oBate npu



M3TOTOBJICHUU MOTYCUHTETUYECKOT0 cMa3ouHoro marepuania. [lo ceoum
XapaKkTepUCTUKAM 3TH Macja 3aHUMAal0T MPOMEKYTOUHOE MOJOKEHUE MEXKTY
MUHEpaIbHBIMU U CHHTETUYECKUMH MAacllaMH, T.€. UX CBOMCTBA JIy4Ille OOBIYHBIX
MUHEPAJIbHBIX Macell, HO XyXke cuHTeThueckux. 1o nene xe 3Tu macia
3HAYUTEIBHO JICHIEBIE CUHTETUYECKUX.

Cunmemuueckue macia 001a1aI0T UCKIIOYUTEIBHO YAAUHBIMU BA3KOCTHO-
TEeMITepaTypHBIMHU XapaKTepUCTUKAMH. DTO, BO-TIEPBBIX, TOpa3ao 0oyiee HU3Kas,
4yeM Yy MUHEpaIbHbIX, Temneparypa 3acteiBanus (-50°C, -60°C) u o4eHb BBICOKHIA
MHJIEKC BA3KOCTH, YTO CYIIIECTBEHHO 00JIETYaeT 3aMyCK ABUTATENSI B MOPO3HYIO
norojty. Bo-BTopbiX, OHU UMEIOT 00Jiee BHICOKYIO BA3KOCTh MPHU pabodYnX
temriepaTypax cBaiie 100°C - 6marogapsi 5ToMy MacisiHas TUICHKA, pa3Iesiaroiast
MOBEPXHOCTH TPEHUSI, HE Pa3pyIIaeTCsl B SKCTPEMAIbHBIX TEIUIOBBIX pexkumax. K
MIPOYUM JOCTOMHCTBAM CHUHTETHYECKUX MACENl MOXKHO OTHECTH MOBBIIIEHHYIO
CTOMKOCTH K JeopManiusiM ciBura (6aroapsi OTHOPOIHOCTH CTPYKTPYPHI),
BBICOKYIO TEPMOOKHUCIUTEIBHYIO CTA0UIIBHOCTD, TO €CTh MAIYIO CKJIOHHOCTh K
00pa30BaHUIO HArapoB M JIAKOB (JJAKaMH HA3bIBAIOT OTKJIA/IbIBAIOIINECS HA
rOpsSIYMX MOBEPXHOCTAX MPO3pavyHbIe, OUYEHB MTPOYHBIC, MPAKTUYECKU HUYEM HE
pPacTBOPUMBIE TIJICHKH, COCTOAIIME U3 MTPOTYKTOB OKUCIICHUS ), a TAKXKE
HEOOJIbIITNE TI0O CPABHEHUIO C MUHEPAJILHBIMU MacaMH UCTIapSIeMOCTh U Pacxoj] Ha
yrap. HemanoBaxHo 1 TO, YTO CUHTETHKA TpeOyeT BBEACHUS MUHUMAJILHOTO
KOJIMYECTBA 3aryIAoIIUX MPUCAIOK, a 0CO00 BHICOKOKIIACCHBIE €€ COpTa He
TpeOYIOT TaKUX MPUCAJO0K BOOOIIIE, CIeI0BATEIBLHO, ITH Macja OYeHb CTOMKHE -
BEJlb pa3pylIalOTCs B MEPBYIO ouepelb UMEHHO npucaaku. Bee 3Tu cBolcTBa
CUHTETHYECKUX Macell CIIOCOOCTBYIOT CHIKEHUIO OOIINX MEXaHUYECKUX TIOTEPh B
JIBUTATeJIe U YMEHBIIICHUIO U3HOCa AeTaneil. Kpome Toro, ux pecypc mpeBbIlaeT
pecypc MUHEpabHBIX B 5 1 6oiiee pa3. OCHOBHBIM (paKTOPOM, OTPAHUIUBAIOIIIAM
MPUMEHEHUE CUHTETUYECKUX Macedl, SIBJIETCS UX BbICOKas CTOUMOCThb. OHU B 3-5
pa3 10poke MUHEpaIbHBIX.

B posu cunTeTHYecKoit 6a3bl BHICTYNAIOT 0OBIYHO MOTHANTb(aoaehUHbI

(ITAO) unu screpsl, 60 ux cmeck. [TAO - 3T0 yriaeBo0poibl C JIMHOU HIETOYKH
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nopsnka 10...12 aromos. IlomyyaroT ee myTem nojJvMepu3anuu (Ipore ropops —
COEIMHEHNS ) KOPOTKHUX YIJIEBOJOPOAHBIX LIETIOYEK — MOHOMEPOB U3 3...5 aTOMOB.
ChIpbeM U1 3TOr0 0OBIYHO CITy>KaT HE(QTSAHBIE ra3bl — OyTHIIEH U 3TUJIEH. DCTEPHI
IPEJICTaBISIIOT COOOM CIOXKHBIE APUPHI — MPOAYKTH HEUTpanu3aiuu KapOOHOBBIX
KHUCIIOT ciupTaMy. CeIpbe JJIs IPOU3BOICTBA — PACTUTEIIBHBIE MACIIA, HAIPUMED
pancoBoe, Wiy, 1axe, KOKOCOBOE. DCTephl 00IaJat0T PsJIOM IPEUMYILECTB IEPES]
BCEMH JIPYTUMHU U3BECTHBIMU OCHOBaMHU. BO-TIEpBBIX, MOJIEKYJIbI 3CTEPOB
HOJISIPHBI, TO €CTh JIEKTPUUECKUHN 3apsi/i paclpeiesieH B HUX TaK, 4YTO MOJIEKyJia
cama «IpUIMNaeT» K MeTaiury. Bo BTOpBIX, BA3KOCTh 3CTEPOB MOKHO 33/1aBaTh
€llle Ha dTare IPOU3BOICTBA OCHOBBI: UeM 00JIe€ TAKEIbIE CIIUPTHI UCTIOIb3YIOTCA,
TeM OOoJbIIEH NOTyYaeTCsl BI3KOCTh. MOXKHO 000MTHCH O€3 BCAKHMX 3arylIaroInX
MPUCAIOK, KOTOPBIE «BBITOPAOTY» B XOJ€ padOTHI B ABUTATENE, TPUBOJAAT K
«crapeHnto» Macia. CoBpeMEHHasi TEXHOJIOTUS ITO3BOJISET CO3/1aBaTh OJIHOCTHIO
OMOJIOTMYECKU pa3jiaraéMble Macjiaa Ha OCHOBE 3CTEPOB, T. K. 3CTEPHI ABISIOTCS
HKOJIOTUYECKU YUCTBIMU MPOAYKTAMH H JIETKO YTUIN3UPYIOTCS. OgHAKO BCE ATH
IUTFOCBHI MOTYT MOKA3aThCs CIUILKOM JOPOTHM YAOBOJIBCTBHEM. DcTepoBasi 0aza
ctouT B 5...10 pa3 nopoxxe munepanpHoM! 1103TOMY HX CconepkaHNEe B MOTOPHBIX
Macyax 00bIYHO OTpaHuueHo 3-5%, U IPUMEHSIOTCS OHH JIMIIb B CAMbIX
COBEpPIICHHBIX MPOJYKTaX, OOBIYHO COCTABIISAIOIIMX BEPUIMHY TOBAPHOTO psiaa

KOMITaHUN-TUAEPOB.

IIpucaaku K MOTOPHBIM MacJjiam

[Tpu coBpeMEHHOM YPOBHE Pa3BUTHUS ABUTATEIECTPOCHUS NCIIOIB30BaHNE
Macia 6e3 IprucajoK MPaKTUIECKH HEBO3MOXKHO, T.K. HEBO3MOXXHO CO3JaHHE
Mace1, KoTopble odecneunsii Obl 3pPEeKTUBHYIO 3aIUTY IBUTATENS U
OJTHOBPEMEHHO HE Pa3pylIAIUCh B TEUEHUE AJTUTEILHOTO BpeMeHu. Bee
COBpPEMEHHBIC MOTOPHBIE MacJa COJIepKaT B CBOEM COCTaBe MakeT (Habop)

MPUCATIOK, COAEPKAHUE KOTOPBIX CyMMapHO MOXeT pocturath 20%.



HDMCCI@KM MOIAHCHO pa3deﬂumb HA HECKOJIbKO munoes.

- Baskocmno-3azywarowue npucaoku

- Morwowue npucadku (Oemepeenmul U Oucnepcanmol)

- IlpomugousHocHvle npucaoxu

- Uneubumopwi okucienus (AHMUOKUCIUMeENbHblE NPUCAOKU)
- Uneubumopul koppo3zuu u picasieHus

- AumunenHvle npucaoxu

- Mooudghuxkamopwr mpenus

- HenpeccopHvie npucaoxu.

Baskocmuo-3acywarowue npucaoku. Mexanusm ux JelCTBHUSI OCHOBAH Ha
U3MEHEHUH (POPMBI MAKPOMOJIEKYJI TTOJIMMEPOB B 3aBUCUMOCTH OT TEMIIEPATYPHI.
B X0710/1HOM COCTOSIHUM 3TH MOJICKYJIbI, Oy Ty4l CBEpPHYTHIMHU B CIIUPATIbKU, HE
BIIMSIOT Ha BSI3KOCTh Macja, IPU HarpeBe K€ OHU PaCTIPSIMIISIIOTCS, K MacJjo
I'yCTEeT, WIH, TOUYHEEe, HE CTAHOBUTCS CIIMIIKOM XKUIKUM. DaxmuuecKu sma
npucaoka nogvluiaem uHoexkc esia3kocmu macia. Macina, B COCTaB KOTOPBIX BXOJIAT
Bs3KOCTHBIE pucanku (10 10%), Ha3bIBAIOT 3aryIIEHHBIMU - 3TO 3UMHHE U
BCECE30HHbIE COpTa. B 3aBUCMMOCTH OT KOJIMYECTBA 100aBIEHHOM BI3KOCTHO-
3aryniaroiei Npucajku MOXHO MOJYYUTh Maclia ¢ Pa3HbIMU BA3KOCTAMU. UeM
BBIIIIC M3HAYAIBHBINA WHICKC BI3KOCTH 0a30BOTO Macja, TeM MEHBIIE BSI3KOCTHO-
3aryIapliei npucaaku Heooxoanumo 100aBidaTh. Eciau nHaeKC BA3KOCTH
JIOCTATOYHO BBICOK, MOKHO MOJYYUTh MOTOPHOE MacCIio, HE COJIeprKalliee
3arycturtenieid. COBpeMeHHbIE TEHACHIIMHU B 00JaCTH pa3pabOTKU MOTOPHBIX Maces

HaIpaBJICHBI HA CO3AaAHHUE MOTOPHBIX MACECJI C HCBBICOKMMU JHUAaIla30HaAMHA
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Bsi3kocTell. [IpuunHa 3akatouaercst B TOM, UTO TaKME Maciia, KaK MPaBuIio,
00ecCIeunBarOT YHEProcOeperarIme CBOUCTBA (T.€. TTO3BOJISIIOT SKOHOMHTH
TOILJIMBO) M COJIEPKAT HEBBICOKOE KOJIMYECTBO 3aryCTUTENSI MU BOOOIIIE €ro He
conepxat. [Toguemy G0JBbIIIOE KOMMUECTBO 3aryCTUTEISI B MOTOPHOM Maciie
HEXKEJIaTeIbHO JUIsl IBUTATENS - B IBUTATENIC MHOKECTBO Map TPEHUs, IJI€ Macjo
MOJIBEPraeTCsl BBICOKUM CIBUTOBBIM HArpy3Kam, B Pe3yJbTaTe€ KOTOPBIX
MPOUCXOIUT Pa3pylICHUE 3aTyCTUTENA. DTO MPUBOJUT K TOTEPE BAZKOCTHU
MOTOPHOT'O Macja, YXyAIICHUI0 PYHKIIUN cMa3bIBaHUS (YMEHBIIICHHUE TOJITUHbI
CMa3bIBAIOIIEH MIICHKHN), @ TPOIYKThI Pa3pyIICHUs 3aTyCTUTEIIS SIBISIIOTCS
MOTEHIIUAJIBHBIM UCTOYHUKOM HarapoB M JIAKOBBIX OTJIOKEHUM B JIBUTATEIIE.
Macna ¢ 60JIbIIMMU JUATIa30HAMU BSI3KOCTEH OPHEHTHPOBAHBI HCKIIOUNTEIIBHO Ha
CHOpTUBHOE NTpuMeHeHune. OHU peaHa3HAUYE€HbI TOJIBKO VISl IKCTPEMAIbHBIX
YCJIOBUH AKCIUTyaTallK, B KOTOPBIX HanOoJIee BayKHBI BEICOKHUE B3KOCTHBIE
CBOMCTBA, a HE MX CTAOMIIBHOCTh C TCUCHUEM BPEMEHH.

Unoexc sa3xocmu - IOKazaTellb, KOTOPBIN XapaKTEpU3yeT 3aBUCUMOCTh
BSI3KOCTH Macjia OT M3MEHEHUS TeMIepaTyphl. ITo 6e3pa3MepHas BeJIMUrHa, T.C.
HE M3MEPSETCS B KAKUX-JTMO0 €IMHUIIAX— ATO MPOCTO YUCII0. YeM BhIIIE UHIEKC
BSI3KOCTH MOTOPHOI'O Maciia, TeM B 00Jiee IIUPOKOM TEMIIEPAaTyPHOM JHAIa30HE
Maciio obecrieurBaeT paboTOCIIOCOOHOCTD ABUTATEN. [IJ1s1 MUHEpaIbHBIX Maces
0€3 BSI3KOCTHBIX MPUCAIOK UHJICKC BSI3KOCTH cocTaBisieT 85-100, macna ¢
BSI3KOCTHBIMU MIPUCAIKAMHU U CUHTETUYECKHUE MACIa-KOMIIOHEHTBI MOT'YT UMETh
uHjekc Ba3koct 120-150. YV ManoBs3kux TiyOOKOOUMIIIEHHBIX MACeI UHJIEKC

BI3KOCTH MOKeT pocturath 200.

Morwwue npucaoku. Moroiye npucajky HyKHbI JJIsI PEIOTBPaLICHUS
o0pa30BaHUs JTAKOBBIX M CAXKEBBIX (B IMU3EIISAX ) OTIOKECHUIA HA JETANSIX JBUTATEIS.
Onu, KaK MpaBwIIO, COCTOST U3 demepaupyouyux KOMIIOHEHTOB, KOTOPhIE
BBIMBIBAIOT MTPOAYKThI OKUCJICHUSI MacJia U U3HOCA JeTaleil U HECYT UX K QUIbTpy,
U oucnepeupyrowux, CiocCoOOCTBYIONUX APOOJIECHUIO KPYITHBIX YaCTHUI] Harapa Ha

MeJkue (He O0JIbIle MUKPOHA).
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Jlemepeenmui. [lpuHUINAN IENCTBUS 3TUX MPUCAJTOK B JBUTATENE B TOUHOCTH
TaKOMU ke, KaK U Y MOIOIINX CPEACTB, UCTIOIL3YIOMUXCS B ObITy. Kpome
ATOT0,/IETEPIeHTHI 00JIaJaI0T IIEIOYHBIMUA CBOMCTBAMH, T.€. MOTYT
HENTpaIn30BaTh KUCIOTHL. KHCIOTHI 00pa3yroTcs Mpu CrOpaHuU Cepbl,
coJieprKalleicst B TOIJIMBE, 0COOEHHO JTU3EJIbHOM U MPU OKUCIEHUH CaMOTo Macla.
HeliTpanusys Takue Kucible NpoayKThl, 3P(HEKTUBHO NPEIOTBPAIIAETCS KOPPO3US
netanei apuratesns. T.e. Bropas BakHasi (GyHKITUS TaKUX MPUCATOK —
HEWTpanu3anus KUCIOT U aHTUKOPPO3UOHHBIE CBOMCTBA.

Jlucnepcanmepi. OCHOBHAs 3a1a4a 3TUX MPUCATOK — IMOAACPHKAHUE
3arpsi3HEHHI B Maclie B pACTBOPEHHOM COCTOSIHUM, MMPEJOTBPALLEHUE UX
OTJIOKEHUW HA JIETAJISAX JBUTATENs, MACIIAHBIX KaHaNax ! JIp., IUCHEPTUPOBAHKE
(pacTBOpeHME) KPYIHBIX 3arps3HeHuil. Jucneprupyroniue 100aBku yaep:KUBatOT
I'psA3b B MEJIKOAMCIIEPCHOM COCTOSIHUU, HE JJAIOT €1l CIMIHYTHCS B O0JIbIINE KOMKU
Y IPUTOPETh K MeTaluly. ECTECTBEHHO, IpsA3b IPOXOIUT IO BCEH CUCTEME CMa3KH,
(GUIBTp €€ MPOILYCKAET, HO 3TO TOpa3/lo MEHBIIIEE 3710, YEM €CJId Obl OHA
ocaxkaanack Ha Metaie. KcraTtu, pe3ynbTaTsl paboThl MOIOIIUX MPUCATOK MOKHO
HaOJII0AaTh MOYTH Cpa3y MOCJE 3aMEHbI CTAPOTo Macia Ha HoBoe. Bpojie Toibko-
TOJIBKO 3aJIMJI, HEMHOT'O TIO€3111I - U yxke uepHoe! He Bonnylitecs. B nanHOM
cllydae 4YepHOTa Macja CBUJIETEIbCTBYET O BBICOKOM MOIOILEN CIOCOOHOCTH €T0
MPUCAIOK - OHU CMBLIH T'PsA3b CO CTEHOK, AOBEIIU €€ A0 0e30MacHoi

KOHCHUCTCHIIMH, 1 MACJIO TOHACT €€ I10 CUCTCMC CMAa3KH.
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Bez aucrniepcaHTa C amcnepcaHTOM
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IIpomusousnocusie npucaoku. OCHOBHas QYyHKIUS — MIPEIOTBPALLICHUE
V3HAILIMBAHUS TPYIIMXCS J€Tajleil IBUraTesis B MeCTax, re HEBO3MOKHO
oOpa3oBaHUE MACIISIHOM TUIEHKU HEOOXO0IUMOM ToNMIUMHBL. OHU paboTaloT MyTEM
abcopOMpoOBaHUs B IOBEPXHOCTh METAJIA, & 3aTEM XUMHUUYECKH pearupys ¢ Hell B
npoliecce KOHTaKTa MeTaJI-MeTall, TeM 00Jiee aKTUBHO, 4eM OOJIbliie Terjia Mpu
HTOM KOHTAKTE 00pa3yeTcsi, CO3/1aBasi Iph 3TOM 0COOYI0 METAITUYECKYIO IIIEHKY

CO “CKOJIB3SIIIMMH’° CBOMCTBAMU, Y€M M MPEAOTBPAIIAIOT a0pa3uBHBINA U3HOC.

Hneubumopul okucnenuss (aHTHOKUCIUTEbHBIC TIpUcaaku). B mpomecce
paboThI Maciio B ABUTATENE MOCTOSIHHO MOABEPTaeTCsa BO3AEUCTBUIO BHICOKUX
TEeMIIepaTyp, KHCIOpoAa BO3AyXa U OKMCIIOB a30Ta, YTO BBI3BIBAET €r0 OKUCIICHUE,
paspyllieHue NpUcagoK U 3aryumeHue. [lpomusookuciumenbHvle NpUcaoku
3amMeOIA0m OKUCIeHue macen U HeU30€KHO CIEAYIoIIee 3a HUM 00pa3oBaHue
KOPPO3HOHHO-aKTUBHBIX 0CaAKOB. [[pHHIMI UX JEHCTBUS 3aKIIOYAETCS B
XUMHUYECKOHN peaKuu IPH BBICOKUX TEMIEpATYpax ¢ MPOIyKTaMU,
BBI3bIBAIOIIMMH OKUCIICHHE Maca. JlensaTcs Ha NpucaJKu-UHIMOUTOPBI,
paboraromuye B 0011eM 00beMe Macia, U Ha TEPMOOKHUCIUTEIbHBIE PUCATKH,
BBITNOJIHSIOUINE CBOM (PYHKIIMH B pabOYeM CJI0€ Ha HarpeThIX MOBEPXHOCTSX.

Hneubumopul kopposuu u paycasnenuss. IHTMOUTOPBI KOPPO3UH ITPU3BAHBI
3allMIIATh TOBEPXHOCTH JAETANIeH ABUTATENS OT KOPPO3UH, BbI3bIBAEMOM
OpPraHUYECKUMU U MUHEPAIbHBIMU KUCIOTaMH, 00pa3yIOLUIMMUCS MPU OKUCIIEHUU
Macla U Opucanok. Mexanuszm ux oeticmeus — 00paszoeanue 3auumHol nieHKu Ha
nosepxHocmu oemaneu u Heumpanuzayus kuciom. UHTMOUTOPBI pKaBICHUS B
OCHOBHOM ITPU3BaHbI 3aIMIIATh CTAIbHBIE U YYyT'YHHbIE CTEHKH LIUJIMHIPOB,
MOPILHM U KOoJbIA. Mexanus3m AercTBUs CX0Kui. [[poTHBOKOppPO3HOHHBIE
IPUCAJKHU YACTO MYTAOT C MPOTUBOOKUCIUTEIBHBIMUA. DTO PA3HBIE BEILIH.
[IpOTHBOOKHCIUTENBHBIE, KAK TOBOPUJIOCH BBILIE, 3AIIUILAOT OT OKUCIEHUS CaMO
Macio. [IpoTUBOKOPPO3MOHHEIE K€ - MOBEPXHOCTh METATUIMYECKUX AeTaniei. OHu

CIIOCOOCTBYIOT 00pa30BaHMIO HA METAJIEC TPOYHON MACIISTHON TUICHKH,
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MIPEIOXPAHSIONIEH €r0 OT KOHTAKTa ¢ BCETJa MPUCYTCTBYIONUMHU B 00bEME Maciia

KHUCJIOTaMHU ¥ BOJOM.

Anmunennvie npucaoku. 1lpy CUIBHOM MEPEMENIMBAHUH MACIIa C BO3yXOM,
YTO B YACTHOCTU HAOJIIOJAeTCs IpU paboTe ABUTATENs, KOTAa KOJIEHBAI
MHTEHCUBHO B30aJTHIBAET MAcliO B KapTepe, BOZMOKHO MOBBIIIIEHHOE 00pa30BaHNE
MIEHBI. DTOMY IIPOIIECCY TAKXKE CIIOCOOCTBYIOT Pa3IUYHbBIC 3arPsI3HCHHUS,
npucyTCcTByMOLIME B Macie. Ee popmupoBaHue 3HaUNTENBHO Xy IIAET
3¢ (HEeKTUBHOCTH CMa3bIBaHMS IeTaIel ABUTaTENsl, YTO MOKET MPUBECTHU K
MOBBIIIEHHOMY M3HOCY U YXYAIICHHUIO TEII00TBOAA. [IpoTHBONIEHHBIE TPUCAIKU
(0OBIYHO ATO CHIIMKOHBI UJIU MOJIUJIOKCAHbl) HE PACTBOPSIOTCA B MOTOPHBIX
Macilax, a IPUCYTCTBYIOT B BUJE MEIbYANIINX Karnesek. X neiicTBrue 0CHOBaHO
Ha pa3pyLIEHUU My3bIPbKOB Bo3ayxa. OOOUTUCH O6€3 3THUX NMPUCATOK ITPAKTHUYECKH
HEBO3MOKHO, HO X IPUCYTCTBUE HE JOJHKHO MTPEBBIIIATH THICIYHBIX A0JIEH
MPOLIEHTA - IPU TEPMUUYECKOM PA3I0KEHUN CUIIMKOHA 00pa3yeTcsl OKCU KPEMHUS,

KOTOpI:IfI ABJACTCA CUJIBHBIM a6paBI/IBOM.

Moougpuxamopol mpenus. J7s COBpeMEHHBIX JBUTaTENICH BCE Yallle
CTaparoTCsl UCIOJIB30BaTh Maciia ¢ MOAU(PUKATOpaMU TPEHHUS, TO3BOJISIOIIUMU
CHU3UTH KOI(PPUIMEHT TPEHUSI MEXKTY TPYILIUMUCS ACTAISAMHU C LEIBIO MOTYUYEHUs
sHeprocoeperaromux Macen. Hanbonee n3BecTHbie MOAU(MUKATOPHI TPEHUS —
rpadut u qucynbdua MoaudaeHa. B coBpeMeHHbIX Maciax uX OY€Hb CI0KHO
MCIOJIb30BaTh, MOCKOJIbKY 3TH BEUIECTBA HEPACTBOPUMBI B MacCJje, @ MOT'YT OBITh
TOJIKO AMCTIEPTUPOBAHBI B HEM B BHJI€ MAJIEHBKUX YaCTHIl. ITO TpeOyeT BBEACHHUS
B MacJjio JIONOJIHUTEIbHBIX JUCIEPCAHTOB U CTAOMIM3ATOPOB JUCIIEPCUH, OJHAKO
3TO BCE PABHO HE MO3BOJISIET MCIOJIb30BATh TAKKE MAcJla B TEUYEHUE JJIUTEIBHOTO
BpemeHH. [103ToMy B HacTOSIIIIMI MOMEHT B Ka4eCTBE MOAU(PUKATOPOB TPEHUS
OOBIYHO UCIOJIB3YIOT MacJI0pPacTBOPUMbIE A(UPBI JKUPHBIX KUCIOT, 00J1aJal0IIUX
OYEHb XOPOIIUM MPUIUIAHUEM K METAITMYECKUM MTOBEPXHOCTSAM,

dbopMUpOBaHUEM Ha HUX CJIOS MOJIEKYJI, CHUXKAIOIINX TPEHHUE.
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Lenpeccopmuvie npucadku (111 MUHEpAJIBHBIX Macen). [Ipu cunbHOM
MOHIKEHUH TeMIIepaTypbl Macjia B HEM HAUMHAIOT 00pa30BBIBATHCSI KPUCTAJLIIBI
napa@uHOB, UTO BEIET K OTEPE MOABMKHOCTH Macila U B pe3yibTaTe yXyAIIaeTCs
HU3KOTEMIIEPATYPHBIN ITyCK ABUTATEINS U MPOKAYMBAEMOCTh Maciia 1o kaHanam. B
IPOLIECCE MMPOU3BOICTBA OA30BBIX Macell 4acTh Napa(pUHOB yIAJISAIOT, HO IIOJHOE
UX yJJIEHUE 110 TEXHOJOTUYECKUM M SKOHOMUYECKUM ITPUYNHAM HEBO3MOKHO
(cuIpHO BO3pACTAIOT 3aTPAaThl HA MOJTyueHue 6a3oBoro mMacia). OObIYHO
MUHEpPAIIbHOE 0a30BOE MACJIO UMEET TEMIIEPATypPy 3aCThIBaHMsI 0KoJIo -15°C.
B03MO0XHOCTB MOJTYYEHHUs] MUHEPAIBHBIX MOTOPHBIX Maces C TEMIIEpaTypaMu
3acteiBaHuA -30°C...-35°C gocturaercs myTemM BBEACHUS B MAacClO JEIPECCOPHBIX
IpUCaTOK. DTH MPHUCAIKH NPEAOTBPAILAIOT CPACTaHUE KPUCTAIUIOB apaduHa, HO
HE MPEAO0TBPAIIAIOT UX MOSBICHUE BOOOIIE (MIPUHITUI JECHCTBHUS TAKOU KE, KaK y

JTIA3ETIbHBIX aHTUTENICH ).

PeKOMeHIlaI[I/II/I IO MOTOPHBLIM MacJjiaM

st mozo umobvl 0suecamenv ompaboman pacuemunlii pecypc, HeoOxoouUmMo

co0O1100amob HECKOIbKO npocmulx npaesui.

- Hpu 8bl60p€ MOMOPHO20 Macid pyK060()Cm608anbCﬂ nepevyHem maceil,

OONYUeHHBIX K NPUMEHEHUIO NPOU3800Umenem asmomoous.
- 3ameHny macna npouzeo0ums 8 CPOKU, YCMAHOBIEHHblE NPOU3E0OUMENeM.

Humepean 3amenvt macia HeobX00UMO YMEHbUWUMb NPU IKCHIYAmayuu
ABMOMOOUTISL 8 YCIOBUSAX, KO20A OBUNCEHUE OCYUIeCBIACMCS
npeumMyujecCmeeHHo Ha HU3Wux nepeoadax (8 2opooe, no 6€300poicvio),
Max Kak ogueamens cogepuiaem 60.1vuiee Koauuecmao 060pomos Ha
MBICAYY KUTOMEmpPOos npobeaa, wem npu 0gudicenuu no mpacce. Jns

asmomoounell co 3Ha4UMeabHbIM I’lp06€20ﬂ/l 3AMEHY Macia makKsHce HYHCHO
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np0u3600umb uauje, nonmomy 4mo ycjioeus eco pa60mbz 68 UBHOWEHHbIX
osuzamesax bonee dxcecmkue (I’lpOpblG PACKAJIERHbBIX 2306 6 Kapmep Uu3-3a

VBEIUUEHHBIX 3A30P08 MeHCOY NOPUIHAMU U YUTUHOPAMU U M. O.).

- Hedonycmumo cmewiusams MunepaibHoe MAacio ¢ CUHMemu4ecKuM uiu
NOJYCUHMEMUYeCcKUM U3-3a PA3HOU PACMEOPUMOCIU NPUCAOOK 8
MUHEPATLHOU U CUHMemu4ecKkou ochogax. Pezyiomamom cmewusanust
Modicem Obimb 8binadeHue NPUcadox 8 HepacmeopuMblil 0cadok. /lonusame
cedyem mom e copm Macia, KOmopulil 3aaum 6 ogueamens. Macna
PA3HBIX NPOU3B0OUmeneti cooepicam pa3iuitsle naKemol NPUCAoK,

Komopbsle Mocym ObIMb HeCoO8MEeCmUMbI.

- Ecnu 6 npoyecce sxcniayamayuu Macio 3aMeHsN0C, C80E8PEMEHHO U UMETLO
coomeemcmayrouee Kaiecmeo, NPOMbIEK)Y 0sueameisi po8oOUmMb He HAOO.
Ecnu neuzgecmmno, xaxoe macno 3anuean npedxcruil enaoeney asmomoous,
nepeo 3ameHou HeobX00UMO NPOMbBIMb CUCIEMY CMA3KU CNEeYUAIbHO
NPeOHA3HAYEHHBIM O IMO020 NPOMBIGOUHBIM MACIOM. B npomuenom cnyuae
ceedicee 8bICOKOKAUECMBEHHOE MACI0 MONMCEM CMblmMb O0NbUI0E KOAUYECMBO
OMJIOJHCEHUT, YMO npugedem K ObICIMpOMY 3ACOPEeHUI0 Puibmpa cucmembl

CMA3KU.

- Jlobaenenue 6 MomopHoe MAcClO pa3IUYHbIX NPEnapamos ademoxumMuu
Modfcem YAyuuums 0OHU €20 C80UCMEA U Pe3K0 yXyoulums opyaue, 4mo
HebONa2onpuamHO CKANCEMCsl HaA COCMOSIHUYU 0gueamens. Imo C653aHO C
mem, 4mo 8 KaueCmeeHHOM MAcie naKkem npucadox mo4Ho cOANanCUpo8an,
a oobasneHue 8 He2o0 KaKko2o-1ubo npenapama, Kak npasuio, Hapyuiaem

samom Oananc.

- B nenpoepemom 0o paboueii memnepamypvi Macie ujeiouHble NPUcaoku He
YCcnesam Helmpaiu308ams KUCi0msl, 00pazyroujuecsi u3 npooyKmos

HEeNnoJIHo2cO C2copaHusa monjaued, cooneencnieeHHo npoucxodum yCI/lJleHHbllZ
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KOPPO3UOHHBIU U3HOC NOPULHEl, UX Koley U yuiunopos. 1100 nazpysrou (npu
08UdICeHUU a8MOMOOUTS) Ogueamenb npozpesaemcs bvicmpee. [1oamomy 6
X0JI00HOe 8peMsl e20 npoecpes “‘Ha mecme”’ credyem npPou3Bo0Ums

He bonee 3 — 5 MuHn.

3amMeHa MOTOPHOrO MacJja

Orta, Ha NEePBBINA B3I, IPOCTas ONepanns TpeOyeT HEKOTOPOro ONbITA U
MpEABAPUTEIBLHON MOATOTOBKU. be3 HUX MO>KHO IMOMACTh BIIPOCAK U HAJIENIATh
JTOCAIHBIX OLINOOK.

Bo-niepBbiX, HEOOXOIUMO CIUTH CTAPOE Maciio. bynbTe OCTOPOKHBI TPU
OTKPYYMBAHUU Y TIOCIIEAYIOIIEM 3aKpyYHBaHUU MTPOOKH B MOJJIOHE KapTepa.
W3nuiiHee ycuiie MOKET MPUBECTU K MOBPEXKICHUIO pe3bObl. He 3a0ynbTe
IIOMEHATh MEJTHOE YIUIOTHUTEIBHOE KOJIEUYKO — CTAPOE Y’KE HE CTOJUTCS.
Koneeunas sxoHOMUS WM 3a0bIBUMBOCTD 00EPHETCS MOATEKAHUEM, a TO U
CaMONPOU3BOJIbHBIM OTKPYYMBAaHUEM MPOOKH.

Bo-BTOpbIX, 3apaHee npoayManTe, Kak Bbl Oy/1€Te OTKPYyUUBATh CTapbIil
MacisHbIN QuibTp. Ha HEKOTOPBIX aBTOMOOWIISIX IS 3TOTO OTPEOYIOTCS
crieruaibHble CheMHUKH. MIHOTIa QUIIbTP HACTOJIBKO MPUKUITAET K CBOEMY MECTY,
YTO aBTOTFOOUTEIISIM MPUXOIUTCS UCTIONH30BATh PA3IMYHbIC HECTAHIAPTHHIE
METO/Ibl — 00epThIBaHKE (PUIIbTPA HAXKIaYHOUM Oymarou, neTieu u3 craporo peMHs
['PM, npoTbIKaHKHE OTBEPTKOM, KOTOPasi UCIIOJIb3YETCSA B KAUECTBE pbluara, ¢
ITOMOIIBIO Ta30BOT0 KIIFOYA U T.1I.

B-TpeThux, nepes 3aNMBKOM Macia B ABUTATENb 00513aTEIbHO 3aI0JIHUTE UM
bunbTp. Ecu Bl 3a0yeTe 3T0 caenarh, 00muid ypOBEHb Maciia OKaXeTCs
MEHBIIIE YCTAHOBJIIEHHOTO, @ 3TO NMPUBEAET K YCUIIEHHOMY U3HOCY.
[TocnenoBaTenbHOCTH IEWCTBHM TOJKHA OBITH TAKOBA: 3aJIMBAETE MACJO B (PHIIBTP
(pu 3TOM 00513aTE€IBHO CMAXbTE YIUIOTHUTEIBHOE KOJIBIIO) M IPUKPYUUBAETE €TO0.
Ecnu He cMa3aTh pe3MHOBOE KOO, OHO MOXKET HEIJIOTHO CECTh B THE3MI0. A
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Jr00ast HETJIOTHOCTD BeJleT K moaTekanuto. [locne 3Toro HaunHaeTe 3a/1MBaTh
MAacJIo B ITOJJ0H KapTepa 4epe3 Maca03aJIuBHYIO TOPJIOBUHY, IEPUOINYECKU
KOHTPOJIMPYS €0 YPOBEHB M0 LIYILY.

B-ueTBepThIX, HEOOXOIMMO TOYHO 3HATh OOBEM 3AJIMBAEMOTO B JIBUTATEIh
Macia. BpeneH He TOJIbKO HeloMB, HO U niepenuB. M3nuiek maciia co3naer
IOBBILICHHOE JABJICHUE B CUCTEME CMa3KH, YTO MOYKET IPUBECTH K ITOBPEKICHUIO
CaJIbHUKOB. A HECropaemble KOMIIOHEHTHI, BXOJSIIUE B COCTAB IPUCAJIOK,
IIONAAI0T B BBIXJIOIHYIO CHCTEMY. TaM Ha MX ITyTH OKa3bIBAIOTCS KAaTaIUu3aTop U
CakeBbIN QUIBTP (B AU3ETAX), HA IOBEPXHOCTH KOTOPHIX OHU U OCAXKIAIOTCS.
HeTrpynHo noranarbes, 4TO 3TO MPUBOJUT K HAPYUIEHUSIM B pad0Te 3TUX BaXKHBIX
U HeJleleBbIX y3710B. [loaToMy Ooublryto yacTh 00BbEMa MOXKHO 3aJIMBaTh Cpasy, a
MOCJIEAHUM JIUTP TOJIUBAUTE OTUXOHBKY, IEPUOINYECKH KOHTPOJIUPYS YPOBEHD
O LIyMy. 3aTeM 3aIlyCTUTE MOTOpP U JaiTe eMy opaboTaTh OKOJIO 5 MUHYT.

Brikimtouure ero u MHUHYT 49CpC3 10 BHOBB HU3MCPBTC YPOBCHDb LIYIIOM.
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