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PactutennHoe vnun
>XUBOTHOE Macrno

XupHas
MyuuepuH
KUcroTa + Hep
XupHas 'mppokcua
Kucrnora + MeTanna
Heuntpanusauumsa
MeTtannunyeckoe

MbIJ10




CteapuHo- + rmapokcua = [pocTtoe

Basd KUCNoOTAa nmtus MbIJ10
beH30oMHaa + rmpgpokcug = KomnnekcHo
Kucnora NNTUA e
CteapunHoBa MbIJ10

g

Kucnora

CebaunHoBasa + rngpokcun = KomnnekcHoe
KUcnora nuTuA MbIJ10

OpHa ABYXOCHOBHasi Kucnora+ ogavH rugpokcua
MeTanna
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NMpeumywiectea

HepocTtaTtku

Al

®* BOJOCTOUKOCTb

* pabotaet no 100 °C

* IOCTeNneHHO ruaponusyeTcs
BOOAOM

Ba

®* BOOOCTOUKOCTb
e paboTtaet oo 100 °C

* XOpolwas KOppo3uOHHas
CTOUKOCTb

®* HU3KaA cenapauua Mmaclsa

¢® CNnoXxHa B U3rotoeneHuu
* noporas

* NNnoxue CBOMWCTBA Npu
HU3KUX TeMnepaTypax

® TOKCUYHa



Tuvn

[peumyllecTBa

Hepoctatku

Ca e PasmAaryaetrcqa npu HU3KuUx |¢ PabortaeT Tonbko Ao 60 °C
TeMmnepartypax
paTyp * Touka KannenageHud ok. 100
e Xopolwasa BOOOCTONKOCTb °C
e Xopowune cBoUcTBa Npu
HU3KUX Temnepartypax
e Xopolwiasa aare3uda
Na e BonokHUcTasa CTpykTypa * He BOAOCTOMKasA

* TouyKa KannenageHus oK.
200 °C

¢ Heagoporas

e paboTtaeT Tonbko ao 80/100
°C



0 Pabotaetr oo 120 °C
0 CtoukocTtb K Boge oo 80/90 °C

Mpumep: Jluton-24




0 Pab6botaet no 160 °C
[0 Xopowasa npokaumBaemoCTb
0 Xopowasa agresus Y

Mpumep: MNuweBble

cma3ku Shell, Mobil,
Kluber , RW

[0 Pas3naraetcsa B ropsyen Boae npu AnNutTenbHOM

0 lMuweBon ponyck

UCNONIb30BaHUM
[0 Pasmsiryaetcsa co BpemeHeMm
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PaboTtaet oo 150 °C
CTtounkocTtb K Boge v napy

pacTeopam Mpuwmep: LWLPB-4

Y Isoflex NBU 15
OTnnyHaa KOPpPO3MOHHAA CTONKOCTb W Ba 2000
OyeHb BbICOKasA CTOUKOCTb K Harpyskam

Bbinn nonynapHbl 30 net Hasag Ha pbiHke CLLUA
TpyAHO N3rotoBUTb, TPEOYeTCA BbICOKOE

cogepxaHue Mbina
TOKCUYHBI, 3anpeLlieHbl B HEKOTOPbIX CTpaHax



Pabotaet o 150 °C

Xopoliasi BOGOCTOMKOCTb C >
Xopowue .
HU3KoTeMnepaTtypHble

B ﬁ TB Mpumep: Fuchs Renolit HiTemp
1c % Mobilgrease XHP, Shell Gadus S2,

RW Grease LC u MH. ap.
0 TpyaHO M3rotoBUTHL
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Pa6botarot no 160/180 °C
Boooctoukocts Ao 90 °C

Hu3kaa cenapauua macna @
Xopowlana aare3us

XopoLliasg KOppO3NMOHHasA CTOMKOCTb

Mpumep: BHUUHI 228

>
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Pabotaetr no 150 °C

CToukocTb K BoAe u napy T
Xopoluasi KOppO3UOHHAA CTOUKOCTb

OTnuyHaa CTOMKOCTb K Harpyskam

XopoLlias npoKkaymBaeMoCTb

[MpumeHsieTca npu nrotoBrieHnn dMopacnagaroLencs

CMa3Ku Mpumep: YHuon-1
LUnaTtum 221
0 MoxeT 3aTBepaeBaTb NPU BbICOKUX

Temneparypax
0 MoxeTt 3aTBepaeBaTb NpPU XpaHEeHUU
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Pabotaetr no 180 °C /
y C%
CTOMKOCTb K BOoAe un napy C <

2/ )
XOpOLIJaFI KOPPO3NOHHAA 3allnNTa {////WQ

OTnuyHaa CTOUMKOCTb K Harpy3kam

Bbicokas aare3suvs

Total CERAN cambiu
pacnpocTpaHeHHbIU
npounssoauTesnb B EBpone

Mo>xeT 3aTBepaeBaTb NMPU BbICOKUX
TeMmnepartypax

Yctynarot JintneBbIM KOMMNNEKCHbIM B
NpoKayMBaeMoCT U CTOMMOCTHU
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10-KpaTHbIN U30bLITOK KanbLUA B CpaBHEHUN
Pa60TaeT > 300 °C C 0ObIYHbIMM cynbdoHaTaMM Kanbuus

CtoukocTb K BoAe, napy, LWeno4vyam («(%
( 1 C P
Xopolwue aHTUKOPPO3NOHHbIEe CBOUCTBA CVU\)

OTnuyHaa cTonkocTb K Harpy3kam (EP)
Xopowasa npokauyMBaeMoCTb, He TBepAaeeT nNpwu

HarpeBe U NpuU XpaHeHunn

SABNAIOTCA OCHOBOW ANIA NULLEBBLIX C/Mm, | P1VeP, TonkKe:
Royal Purple
Chemtool

Real Wahl

YHMBepcanbHas

HepgocTaTKoB N PAaKTU4YECKUN HeT



JTO opraHu4yeckue U HeopraHM4yeckue BeLLeCcTBa,
KoTopble, bnarogaps NOpPUCTON CTPYKType,
yAepXXUBaroT Macrno

OCHOBHbIEe BUAbI:

e Oneodunnyeckue rnuHbl (0EHTOHUT) U
cunukarenb

e nonuypeTaH

® cuHteTn4veckue marepmansl (PTFE)



-

PaboTtaeT no 160 °C
[MpumeHseTca Takke NpuU HU3KNX TeMmnepartypax

Xopolwaa BOOOCTOMKOCTb, CTOMKOCTb K KUCIOTaM
U pacTBoOpaMm Luerioyeun

lMnweBoun gonyck

NMpumep: Shell Albida,
Fuchs Renolit GHT

0 HeBbicokue pabouune
XapaKTepUCTUKHN

KokcyeTcs U HU4YeM He
OTMbIBaeTcs




0 Pab6ortaer oo 180/200 °C
0 Xopolwasa npokaynBaeMocCTb
0 3awuwiaeTr ot NbiNn
NMpumep: Shell Gadus S3, S5

Stabutherm GH 461
RW Grease U 407 n MH.Ap.

0 CwmbiBaeTcs BoOAOW B ropsi4yeM COCTOSAHUM



0 Pab6otaet go 260 °C
0 3aryctutenb ansa dpTopucTbIX Macen
(PFPE macna)

0 Xumunyeckn MHepPTHbI

\\"'/,'
"’l 0 )
0 xopowasa cMa3biBaeMOCTb

0 PaboTocnoCoOGHOCTb B KPUTUYECKUX YCITIOBUAX

0 LUena ot € 300/kr

NMpumep: Barrierta



3arycTureny N3 MeTalyM4ecKoro Mbina | 3aryctureny U3 KOMMieKCHOro MeTannmu4ecKoro HembinbHbIE 3arycTtUrenu
Mbina
Al Ca Li Na AlC BaC CacC LiC NaC BeHtonur | Monuypet | PTFE
aH

Al . + . + +- + + +- - = +
Ca . + + + + + . + + + +
Li + + - + + + + = o 2 +
Na . + - + + [ * + - + +
AlC + + + + + +- + +- o - +
BaC + + + + + +- +- + + = +
CaC + + + . +- +- + + + + +
LiC + . + 3 + +- + +- + + +
NaC + + - + +- + + +- - + +
BeHTOHUT - + - - - + +- + - + +
MonuypeTta - + - + - - + +- + + +
H
PTFE + + + + + + + + + + +

+ cMewmnBaemMble e 50 : 50 cmewnBaemble + YacTUYHO - He cMelmnBaemMble




YTo Takoe TouKa KannenageHusa?

Touyka KannenageHUs- 3TO NoKa3aTellb CTOUKOCTU
CMa3Ku K HarpeBy

[Mloyemy npoBOAATCA UCNbITaHUA?

Touyka KannenageHusi CMa3Ku- 3ToO Temnepartypa, npu
KOTOpOW cCMa3Ka nepexoauT U3 nonyTeepaoro B
XnakKkoe cocTtosiHue



Y10 Takoe neHeTpauma?

lMeHeTpaumua cmasku- 3To rMyouHa( B AecATbIX AONAX
MUNJIMMETPA), Ha KOTOPYHO 3a onpeaerieHHOe BpeMs

OMNnyCKaeTcs CTaHOAPTHbIU KOHYC, NOrpyXeHHbIN B
CMa3Ky

Noyemy NnpoBOAATCA UCNbLITAHUA?

[MeHeTpauua onpeaensaeT KOHCUCTEHLUIO CMa3KK



Hepabo4iasa neHeTpauus

lNeHeTpauua obpasua cmasku, KoTopas He noaBeprnach
nepemMeLiIMBaHMIO 00 Ha4yana tecra.
NMpoBoautca npu 25 °C.

Pabo4yasa neHeTpauus

lNMeHeTpauua obpasua cmasku, KoTopas noaseprnachb
nepemewnBaHuio (60 ABOUHbLIX KAYKOB) A0 Ha4yara TecTa.
NMpoBoguTtca npu 25 °C.
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Knacc | Paboyaa neHeTpauua B AeCATbIX NpumeHeHUue
NLGI aonax Munnumertpa
000 445 po 475 LleHTpanusoBaHHasa cucrtema
00 400 po 430 Kugkmne cmasku  |[CMasKu
0 355 ao 385 CmasKka peayKToppoB
1 310 po 340 [MoA LLNNHNKN CKOMBbXEeHUSA
2 265 g0 295 Msarkne cmasku MNoALWNNMHUKN KaYeHUS
3 220 po 250
MNomnbi
4 175 pao 205
5 130 go 160 TBepable cMa3Kkn | YNNOTHAKLWME CMA3KN
6 8550 115 3anuparLme cMas3Ku




= BHYTPeHHee TpeHune CMa3kun

namepsetcsa B mlla c

////////////////

Knacc | IMuHaMuuecKasn MpumeyaHue
3333333333333333 (MmMa c)
EL 2000 JKCTpa-nerkas cma
cynep-H X KpyTALLY
oooooooo
L 2000 - 4000 Jlerkas 3Ka An
KpyTAaLy, OMEHT
BbICO KopocTe
nnnnnnnnnnnnnnnn
M 4000 - 8000 CpegH aska A
aaaaaa PTHbIX TpeboBaHMi
(obwero HasHaveHus )
S 8000 - 20000 | Taxenasa cmaska angd
BbICOKM rpysokK
ES > 20 000 JKcTpa enas cMmaska
AnNA Bbl KpyTALMX
MOMEH nupatoLer
achchek pumep, 4n
KnanaHoB U1 ONTUKK




Kon PacwudpoBka

B bBeHTOHMuT

BA bapueBas

CA KanbuwueBasn

CSC CBepXxoCHOBHbIU CyrNnb(oHaT Kanbuusa
LC JlntneBbin KOMMNNeKc

NA HatpueBas

U lMonuypetaHoOBbLIN 3arycTuTenb



TBepable

Macna Cmasku MacTbl IMynbLCeun cMa3ouHBLIe
1. Macno B Boae BelecTBa
2. Booa B macnel
BasoBoe | - 90 % - 80 % -70 % 1. <50 %
MacIo 2. >50%
3aryctutenb - -30 % -6 %
MNMpucagkn | -10 % -5% -5% 2-5%
- ¢ unu 6e3 criomcTomn
CTPYKTYpbl M0S2, rpacuT
Teepable | - 10% -2% | 10-50 % -CUHTEeTUY. MaTepuansl
BellecTBa -MeTannbi (Meab,

Bonbgpam)



