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BmecTo npegucnoBus...
3TO He peHnama, 3To npaBfa ¥MU3Hu!

B cyuwecrsoBanue Boapl (H,0) u B €& cBOIiCTBA MOXHO BepuTb,
MOXHO HE BEpHTb, & MOXHO MPOCTO €10 MOJb30BaTbCA U MOJIyyaTh
BCe U3BeCTHbIe 6/1ara. XuMUUECKHe PeakLMK U 3aKOHbI (PU3UKHM HUKTC
He NPUJyMbIBaJl, UX MPOCTO (a4 MOPOK He MPOCTO) OTKPLIBAJIHU, YTOOLI
4eJI0BEYECTBO B Aa/IbHENLIeM MOTTIO MPUMEHSITh MX Ha NPAKTHKe.

3aiuTHo-BoccTaHoBUTENbHBIA Kommnekc (3BK) «Pearent 3000» —
TOXE TNPOAYKT Hay4HbIX MWCCNEI0BaHMIt M OTKPBITMIE B o6nact
XUMUH, ANEPHOH (PU3MKKM U MHOTOUYUCIIEHHBIX IPHPOAHBLIX SBIEHHI,
3aJ10KeHHBIX B OCHOBY 3TOrO JIOCTOHHOrO H300peTeHmsl.

Hak Bcé HauuHanocs...

Asrop TexHonorun 3BK «Pearent 3000» — poccuiickuit yueHblit,
¢unank-spepumk Tennanuit Muxaiinosuu Slkosnes. B 1964 rony,
OCHOBBIBAsICh HAa U3YUEHUSIX LIEMTHBIX XMMUUYECKMX PeakLmii akaieMHKa
H.H. Ceménosa, on cnenan HayuHble OTKpbITHSI, KOTOPbIE TPHBEH
K pOopMMpOBaHMIO faHHOrO u3obpereHus. [Nocne MHOTOUMCIEHHDIX
ucnbITaHWi U Mccnenoeanuii M. fkoBnes cMor cospartbh KOMIUIeKc,
KOTOPbIi MO3BOMNWUII NPENOTBPALIATh MPOLECChl Pa3pyLLeHHs MeTania
M BOCCTaHABJIMBATL [OBEPXHOCTH jeTaneil TpeHus B mpouecce
IKCIUTyaTauun arperatoe. B nanbHedilem 3TUM OTKPbITHEM 3auHTe-
pecoBanuch COBETCKME CEKpeTHble BOeHHble cy:x0bl, 1 B 1976 roay
Mozl PYyKOBOACTBOM aBTOpa JaHHasi TexHonorus Obina BHeApeHa Ha
aromHom mnonsonHoM diote CCCP. B Teyenue nocnenHux necs-
TWJIETHA HEKOTOpble COCTaBfsIolMe M300peTeHnsi OOHOBISINUCE,
COBEpLUEHCTBOBANKCh. B pesynbrate MHOrONETHUX M3bICKAHUIT GbLH
NoJay4eHbl XMMHYECKHE (pOpMYJ'l bl, KOTOpPbIE JIErTTA B OCHOBY CO3J1aHWUA
npoayku1u nox roprosoit mapkoii 3BK «Pearent 30005,

Ho pnauane, B 2000 rony, konnekte OOO «Pycnana-EC»,
Ha ocHoBe Gonee panuux usobperenwii I M. SlkopneBa u nox ero
naTpoHaxkeM, CO3zal MPOJYKT Moj, 3aperMCTPUPOBAHHON TOProBoi
mapkoit 3BK «Pearent 2000». 3t0oT 3alIMTHO-BOCCTAHOBMTENBHbI
KOMIIEKC [O0BOJIbHO OBICTPO 3aBOEBaNl NOBEPUE M YBaKeHWEe aBTO-
moGuTeneli He ToJIbKO B PoccHu, HO M BO MHOTMX CTpaHax GiuxHero
M nanbhero 3apybexbs. B nanbreiiuem 3BK «Pearent 2000» cran
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HauasIoM ycoBepllleHCTBoBaHus Beefi Texnonoruu. U sot, 8 2008 rony,
nosisunack npoaykumus 3BK «Pearent 3000», crtaBiias 10CTOMHbIM
rpeeMHUKOM CBOEro crapuiero 6para.

Yr1o tanoe 3BH «Pearenut 3000»7
3BK «Pearent 3000» — npoayKT, CO3AaHHbIi Ha FPaHULIE siIEpPHOI
GHBUKM W MOTIEKYNSIPHON XMMUK. 3TO NMPOAYKT HAHOTEXHOJIOTHUit
1 anepHoro cuHresa. Bece Bpone npocro u GaHanbHO, HO 32 9TUM
CTOMT MHOFOJIETHUA KPOTIOTIMBLIH TPYA POCCHIACKOrO Y4eHOro.
B pesynbrare Obin nonyueH psa QyHIAMEHTAsbHBIX OTKPbITHIA,
Ha 6aze kotopbix 1 coznaH 3BK «Pearent 3000».

Ana yero npegHasHayeH 3BH «Pearent 3000»7?

Ochostble coiictBa W 3apaun 3BK «Pearent 3000» 3anokeHbl
B abbpesuarype «3BK» (3alMTHO-BOCCTAHOBUTEIIbHbI KOMIIIEKC).
JleiicTBHs IaHHOTO MPOJIYKTAa HaNpaBleHbl Ha 3alUMTY W BOCCTAHOB-
JIeHWe TPYLIMXCSl MOBEPXHOCTeN [eranei arperatos asTomMobuns
1 KOMIJIEKCHOE BO3/IEHCTBHE Ha BECh MEXaHU3M B LIEJIOM B fpoLiecce
IKCIyaTaLMN.

Moyemy 3BK «Pearent 3000»
HeobGxogum Kaxpomy aBTOBnagenbuy?

Hwu zu1st koro He cekper, uTo Mmoot MPoU3BoaKTeNb aBTOMOBMIeH
nony4aer GosbLIyI0 NPUOBUIL HE OT MPOJAKU ABTOMOOMIIS, a OT ero
rapaHTHIHOTO W TMOC/IErapaHTHIHOrO OOCTYKMBAHMS M PEMOHTA.
lMpoteHT Gpaka 3an0KeH M3HAYANbHO B LieHe KaI0ro aBToMoOms.
lMokynas cebe ueTblpEXKONECHOE YNOBONLCTBME, KAX/blit ABTOBJA-
nenelrl (Xo4eT OH TOTO MJM HEe XOYEeT) TPATUT Ha COZIePIKaHUe CBOEro
«CYacTbs» (Ha TOMIMBO, Macia u 3anacubsie yactu) 3a 100-150 Toic. KM
npobera CymMMmy, PaBHYIO MMHUMYM MOJIOBUHE CTOMMOCTH aBTOMO-
Oung Ha MOMEHT ero MoKynku. Hu oauH npoussoputesb asTOMO-
OuIIeil He MOJTYUMT BbIFOAY OT «BEYHOTO» IBUrATENs, «BEHHOM» TpaHC-
MMCCHU, «BEYHBIX» OAIMITHUKOB... Yem uaie nomaercs, Tem Gonblue
npubbITL!

Hu onmu npomzeonmurens 'CM He 3auHTepecoBa, 4ToGb! €ro
MPOAYKT Obl7 AONTOCPOUYHBIM MIIM 3KOHOMUYHBIM. Bestb 13 4acToTsl
norpebnenus GeHsnHa, AM3eNBLHOTO TOMJIMBA M MAcesl CKIaJbIBaloTCs
JI0XOJ1bl ero NpefnpUaTHs.



A uexotopbie HenoOpokayecTBeHHbie LleHTpbl TexHuueckoro
0BCYKUBAHMS ABTOMOOMIIEH 3aBEJIOMO MbITAIOTCS «BbLKATb» W3
KIHeHTa JeHbrH, Nnepesonnouasn HEe3HAYMUTEeNIbHBIA M3BIH ABTOMO-
6}1.119 B Ero KanuTasbHbIA PEMOHT. Beﬂb 3aracHbie 4acTH (He BCernga
KauecTseHHble) ¥ paboTa No MX 3amMeHe — 3TO OCHOBHasi MPUObLLIL
NaHHbIX NpeanpuaTHit. B utore B 9KOHOMUYHOCTH U OJITOCPOUHOCTH
CBOEro aBTOMOGHIIS 3aMHTEPECOBAH TOJIbKO KOHEYHbIf MoTpebuTesh
— Baajgeney aBTOMOﬁHHE.

3BK «Pearent 3000» moxeT a3 pexTMBHO CHUSUTD nOTpebeHne
TOMAMBA, YBEUYUTD U YIy4LIUTE paboTocnocobHocTs Macna, BoceTa-
HOBUTb M MPOMJIUTb CPOK CNY:KObI JBUraTens, y3710B TPaHCMMCCHH,
MOOMITHUKOB Ka4eHHWs U CKONbXKEeHWS.

Tak KOMY e 60J1bLIJe BCEro HYXHbI TAKHE CBOMCTBA M MOKa3aTenu
3BK «Pearent 3000»? Bonipoc ¢ 0ueBMzIHbIM OTBETOM....

HakoBbl mexaHuzmbl BO3gEeNCTBUA
3BH «Pearent 3000»?

Texxonorusi 3BK «Pearent 3000», npunymannas nsobperarenem
['M. flkoBnesbim, NpocTa 1 CloxHa ogHoBpemMeHHo. CocTas, rnomnazasi
B 30HY TPEHUS JIeTajeit, COBMECTHO C TOKOM Macia, HauMHAeT UHTEH-
CMBHO MPOHMKaTb B METa/ 0 XUMMHYECKH OXPYIYEHHBIM 30HAM
MEXKPHCTAJTIMTHOTO npoctpanctea. [lon BosaeiicTenem Ttemnepa-
TYpbl OT TPEHWS! W NABNEHUs JIETAIM HA JeTanb COCTAB KPUCTAIIH-
3yeTcs, 3aKpennssach B MOJUIOKKe MeTaslia, NpefoTBpalias B Aasb-
HeileM XMMUYEeCKOoe W MeXaHW4YecKoe paspylleHHe MOBEPXHOCTeN
Tpenus. Bnaronaps takomy appexry 3BK «Pearenr 3000» craHo-
BUTCS YaCTbiO CTPYKTYPbI METaJI/IA M OCTAETCH B HEM Ha COTHM ThICAY
KMJIOMETPOB  3KCIJIyaTalMy. 3allMTHO-BOCCTAHOBUTENBHBI  CIIOM
00pasyercs TONbKO B 30HAX TPEHUs arperatos aBTomMoOuns (mBura-
TeJlb, TPAHCMHUCCHS, MOALIMIHUKK) U pOpPMUpYeTCs 10 TeX Nop, Noka
TemrnepaTtypa M JaBlleHMe, BO3HMKAIOLME BCIENCTBHE BO3ZIENC-
TBUS IETaM Ha JIeTaNb, HE CHM3ATCH [0 MUHMUMAJIbHBIX MPEZENoB.
Takum 06pasom, fetanu NpuoBPETAIOT 3aLUMTY MM BOCCTAHABIHMBA-
I0TCA [0 MPABUJIbHBIX, JHEPreTUYECKM BbIFOAHBIX (GOPM JABMIKEHMS,
6e3 no6ouHbIX 3¢peKTOoB.



Oﬁpasosasmeecg 3alUMTHO-BOCCTAHOBUTEJIbHOE MNOKPLITUE UMEET

CBOJICTBA, CMIOCOOCTBYIOLINE YIYHILIEHHIO IKCITYaTaLHOHHBIX XapaK-
TEepUCTHK 06pabOTaHHBIX Y3/IOB M arperaTo..

10.
11.

12.

CeoiicTBa 3aLUTHO-BOCCTAHOBUTENbHOIO NOKPbLITUA:
Cruxenne KoI(PUUMEHTA TPEHWs CONPSrarolmMxXcs MoBepX-
HOCTEi, Ha KOTOPbIX CO3/IaNOCh 3alWTHO-BOCCTAHOBHTENbHOE
nokpoitre, ao 0,007-0,003. Jlns cpaBHenusi: KOIpPUUHEHT
TPEeHHS COnpsraoLmnxca neranei «Metanno MeTanmny» B MacIsiHOH
cpene paser 0,17-0,15;

MakpoTBEpaOCTb 3alMTHOrO MOKPbITHS 10 690...710 HV;

Hanuuue B 1OKPBITMM  YIbTPamuCriepcHpx  anmasoB  obec-
neuuBaeT MHMKPOTBEPAOCTb 3alIMTHOrO nokpbitus 9-10 en.
no wkane Mooca;

YnapHasi npousocts — Gozee 50 kr/mMm’;

Boicokas KOppO3HOHHAs CTOWKOCTb (He pearupyer € BOJIOMH,
TOCOJIOM, aHTUPPU3OM, TETKMMM KMCTIOTAMM M LLENOYAMH );

BbiCOKOE 971eKTPOCONPOTHBIIEHHE;
Bbicokas orHeynopHocts (10 1500° C);

Crioco6HoCTb yiydiuaTh cropasue TonauBa (HalauuuMe Katanusa-
TOPOB B MOKPbITHW U TONJIMBE);

CriocoGHOCTb yAep:KUBaTb MAC/SHYIO TUIEHKY B 30HE TPEeHMs
(MMKpOMOPUCTOCTD );

Camoperynauus 1o TOJLIMHE HAapaLMBAHUSI;

JlernpoBaHue NOANOKKKM METaslia MOBEePXHOCTEH TPEHHs COelln-
HenusmMu Ha ocHoBe Wa, Mo, Co, Nb, Ta, Zr, Hf u apyrux xumu-
YECKMX 3JIEMEHTOB, BOCCTAHABIMBAIOLWIMX W YIPOUHSIOLIMX
MOBPEXIEHHbIE MOBEPXHOCTH JleTanei, obecneuuBas UM MOBbI-
LLIEHME UX M3HOCOCTOMKOCTH;

KoapuumenT nuHeiiHO-TEPMUYECKOTO PACIIMPEHMsl MOKPbITHS
paseH 13,7 (KOI(PUUMEHT NHHEHHO-TEPMUUYECKOrO pacLiu-
peHust mertanna pased or 12 no 17), uro npenorspaiiaer
CKaslblBaHHE 3aLIMTHO-BOCCTAHOBUTENILHOTO MOKPBITHS C MOBEpX-
HOCTHM MeTasia.



Hoeswecrea 3BH «Pearent 3000»:

3BK «Pearent 3000» — npoaykT HoBoro nokosnenus. Bee cocrasbl
3BK «Pearent 3000» ycunenbl Kataau3aTopamm, KOTOpPbIe YCKOPSIOT
XMMHMYECKHE peaklMu Mo CO3AaHUI0 3alUTHO-BOCCTAHOBUTEIBHOTO
nokpeitus. Bnaronaps karanusaropam, 3¢QexT oT npuMeHeHus
3BK «Pearent 3000» Gonee 3HaunTesneH M SIPKO BbIpaskeH. A ynyu-
LIeHHas ¢)0pmyna KOMITOHEHTOE  3alMTHO-BOCCTAHOBUTENIBHOIO
nokpbiTHs obecneunsaer Gonee AnuTenbHbIA IGEKT 3aLUTEL

B nuueiike «Pearent 3000» o6HoBuncs 3BK «Pearent 3000»
ansn absix Moaened asurarensn u «Cynepapads». Tenepn B 00a
MPOYKTa BHECEH HOBbI KOMMO3UT — MArKas MPOMBIBKA, MO3BONIS-
1oLan TUaTeNbHO OYMILEATD OT IPA3H M JIAKOB BHYTPEHHIOK) NMOBEpX-
HOCTb JIBUTATENS, NOATOTABIMBAS €ro nepen rnpuiMeHeHueM OCHOB-
Horo cocraBa. 3BK «Pearent 3000» ans awobsix moaeaed aurareasn
YCHIIEH CTPOUTENbHO-KaTa/IMTHYECKUMIM CHCTeMamu, Gnarofapst yemy
MoTopecypc aBurartess ysenuuusaercs 10 150000 kv, a npumenenne
BO3MO3KHO Tenepb Iuis asurarenei ¢ V uunmuapos no 2,2 L.

3BK «Pearent 3000» ansn TOonauBHOG cucTeMbl Tenepb BbINYC-
KaeTcsl B KapTOHHBIX KOPOOKax ABYX Komrektauuii, no 3 u 10 wr.
Taxoit nopxon obycnoenex Tem, uto ans Gonee siprkoro agekra
neppoHavanbHas o6paboTKa TOMIMBHONM CHCTEMBI HOJKHA ObiTh
MHMHUMYM Tpexpa3oBoi, a ynakoBka B 10 wWT. opueHTHMpoBaHa
Ha GosblIMe TOMIMBHBIE OGBEMBI M Ha MOCTOSHHONO MOTPEOUTENsI.
B o6oux cnyyasx naHHOE HOBLLIECTBO 9KOHOMHUYECKH BBIFOZHO.

3BH «Pearent 3000»

AnA nbbix mofenen geuratena u «Cynepgpane»,

YcoseplueHcteoBanHas  ¢opmyna  OOHOBIEHHOTO — COCTaBa,
YCHJIEHHAs! KaTaJMTH4ecKoW cuctemoii W YIA ¢ MOBBILIEHHBIM
3¢ PeKTOM M3HOCOYCTOIYMBOCTH, TO3BONISET CO3AaBaTh Oolnee
NporpecCUBHYIO 3alIMTY OT U3HOCA, BOCCTAHABIMBATh (I)OPMIJI M3HO-
LLIEHHbIX OeTanei YAYHLIATE OCHOBHBIE TEXHUYECKHE NapamMeTpbl
mobbix aBurareneii, paboraowmx Ha OeHsuHe, AM3ENbHOM TOM/MBE
unu rase. Msrkas NpOMBIBKa JBHUraTtenda nosponAeT TUATelbHO
OYHCTUTb Macisiiyio cucremy IIBC u noarotoeuth neranm Tpexus
ans nocnenywoueit obpaborku. Onna ynakoBka paccuuTaHa Ha
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00paboTKy JBUraTeNs OTEYeCTBEHHOro Wi 3apyOeskHOro Mpowus-
BozICTBA, ¢ pabounm V 1o 2,2 L u obimm 06bEMoM Macna B KapTepe
no 4 nurpo. OHOKpaTHOE NPUMEHEHWE AdaHHOTrO COCTaBa YBENH-
unsaer motopecypc apurarens 1o 150000 km. 3BK «Pearent 3000»
aan aobbix Modened ABUrATeAN COBMECTMM CO BCEeMM THIaMM
MOTOpHbIX Maces. B onHOil ynakoBke HaxomsTcs TPW EMKOCTH
C 9MY/bIMPOBAHHBIM COCTABOM: 3 WT. o 50 mIL.

3BK «Pearent 3000» «Cynepapads» obnanaer Honee spKo Bbipa-
JKEHHBIMM  3aLUTHBIMK  cBOMCTBaMK. OcoBo HeoOXoauMm asTomo-
GunsiM, HAXOIALMMCS! B MHTEHCUBHO# 3KCTTyaTaLuu (TakeH, aBToMOo-
Gunu 151 MAacCaskMPCKUX M IPY30BbIX MEPEBO30K W T. I.) M IBUTATeNsAM,
3IKCIUTYaTUPYIOLLMMCST C MOBbILLIEHHON Harpyskoil ((popcupoBaHHbie
M BBICOKOOBOPOTUCTHIE [BMraTeny, JBUraTenu ¢ TypOOHAyBOM,
Jiu3esibHble, CNOPTUBHbIE JABMraTesin 1 T. n.). OiHa ynakoska paccuu-
TaHa Ha 0OpaBOTKY ABMraTens OTEYECTBEHHOTO WM 3apyGeskHOro
npoussozctea ¢ pabounm V or 2,3 10 4,0 L v 061mm 06bémom macna
B kaprepe 10 6 1. OnnokparHoe npumerenne 3BK «Pearent 3000»
aan mobbix Moaeaed asurareas wnu «Cynepapads» yBelMuu-
paer Motopecypc no 150000 km. B oaHOM ynakoBKe HAXOAMTCH
TPH EMKOCTH C IMYJIbIMPOBAHHbBIM COCTABOM: 2 WT. 110 75 MA M 1 WT.
no 50 ma.

f N
Buumanue! He npumenars 3BK «Pearent 3000» aan arobbix
Moageqed asurarean u «Cynepapads» nns NBUTATENEH C HUKOCH-

NIOBBIM MOKpbITHEM!

. J

[ He pekomenayercs ucnonb3osath 3BK «Pearent 3000» ans i
AOBHUraTenda B HEHCNPaBHOM TeXHHYECKOM COCTOAHHH! C HEHOP-
MHPOBaHHbLIM HJIH YBEJIMYEHHbIM pacxonoM macna, CHIbHbIMH
MNOCTOPOHHHMH WYMaMH BHYTPH JIBHraTesnd, pasiHYHbIMH
ApPYrHMH HEraTHBHbIMH 0CODEHHOCTMM TEXHHYECKOro COCTO-
AHHA, T.K. BO3JeHCTBHE COCTaBa MOXeT YCHJIHTbE 3TH 0C06EH—
HOCTH 10 HEeMpHeMJIEMbIX Pe3y/IbTaTOB.
.




Haanauenne 3BH «Pearent 3000» .
ana nwbsix mogenen geuratena n «Cynepgpanes:

1.

3aummath U BOCCTAHAB/IMBATE MOBEPXHOCTH TPEHUS! U3HOLLIEHHbIX
neranei 1 npenoxpaﬂmh HOBbIE OT MEXaHMYEeCcKoro M xmmu4ec-
Koro uzHoca («Hoy-Xay»);

Co3naBaTb MakCUManbHO HU3KHIA KOIPPULMEHT TpeHrs
(0,007-0,003);

OﬂTHMHBHpOBaTh TEXHOJIOrMYecKmne 3330pb1 conpararlmmxcs
neranei (BblpaBHHBaHHe KOMﬂpeCCHH, MACHAHOr0 JaBleHud,
crabunusauus paborsl TypOOHaIYBa, M T. IL.);

CHusKaTh pacxoll TOMJIMBa W yBenuunsath MotuHocts JBC (1o 25%);
Coxpam,aTb BpemMs 061{3?0‘1}101‘0 pexnma W YBEeJIUYHUBaTh MOTO-
pecypc (B 2 pasa);

CHmkatb 10 muHumyma npouenT CO u CH B BBIXIIONHBIX razax
aBToMoOus;

Boccranaenuearts anactuytocts PTU w oumats apurarens
OT WJ1aKOB;

YBenuumBaTh CPOK 3KCryataiuu macna B 2-3 pasa.

3BHK «Pearent 3000»
AnA MEKEHH'IBGHUITI TP&HGMHCGHI‘I.

3BK «Pearent 3000» ans MeXaHUNRCKOG TPGHCMUCCUU TIPUMEHS-

ercsl U151 PEAYKTOPa MOCTa (MepeaHero Uiy 3aiHero), MexaHn4ecKoi
KT u paznaTo4Hoi KOPOOKH, C 3aTMBHbBIM obbémom Macaa o 1,5 .

Ha3suavenve 3BH «Pearent 3000»
ANA MeXaHW4YecHOW TPaHCMUCCHM:

1

3aiuuiaTh U BOCCTAHABNKMBATH NOBEPXHOCTH TPEHUSA UBHOLLIEHHDBIX
neraneit v NpefoxpaHsaTh HOBble OT MEXaHUYeCKOro M XMMHyec-
koro usnoca («Hoy-Xay»);

Cosnasarb MakCMMabHO HU3KMIT KO3 GULMEHT TpeHMs!
(0,007-0,003);

OHTHMHBHPOBaTb TEXHONOTHYECKHE 3a30pbl  CONpPATaloIIUXCA
neraneii (ycrpaHeHue IIYMOB B MeXaHW3Max, yay4lleHue MX
IKCANyaTalum);



4. Chmxarb pacxon Tonmmea (2o 7%);

YBenuMuMBaTh moTopecypc (B 2 pasza);

6. YBenuuuBath CPOK 3KCITyaTalmMu Macna g (2-3 pasa).
3BK «Pearent 3000» ans MeXaHUYeCKOG TPAHCMUCCUU COBMECTUM

CO BCEMHM THNamMH TPAHCMHMCCHOHHBIX Macesl, HEe WMeeT MHPOBbIX

@HaNoroB MO CTEMeHW BO3NEHACTBUS, YBEJUUUBAET MOTOPECYpC

Ha 250000-350000 km. B onHoit ynakoBke HAXOMTCs OfiHA BMKOCTD

C IMYJILI'MPOBAHHBIM COCTaBOM, 06'béi\'10l\1 50 mn.

3BK «Peareut 3000»
Aana rupgpoycunutena pyna (F'YP).
3BK «Pearent 3000» aaa IMNYP npumeHseTcs [U1st TUAPOYCHIUTES

pyns aBTOMOOMIS € 3a7MBHBIM 00bEMOM Macna o 1,0 7.

Haznayenue 3BK «Pearent 3000» gna I'YP:

1. 3awmiuatb ¥ BOCCTaHABNMBATh OBEPXHOCTH TPEHUS M3HOLLICHHbIX
neraneit M NpefoxpaHsiTb HOBbIE OT MEXAHUYECKOTO W XMMHUEC-
Koro usHoca («Hoy-Xay»);

2. Cosnasatb MakCHMajbHO HU3KHiA KO3 OULMEHT TpeHus
(0,007-0,003);

3. OnTMMM3MpOBaTh TEXHONOTUYECKME 3a30pbl  CONPATAIOLIMXCS
neraneit (yetpauarb wiymbl B TYP u ynyuware ynpaensemocts
aBToMOGHIIA);

4. Veenuuupatb MoTopecypc (B 2 pasa);

Boccranaenusarts anactuutocts PTH;

6. YBenuuneate CpOK 3KCTIyaTaLmu Macna B (2-3 paza).

B ozHOI ynakoBke HaxouTCst 0fHa EMKOCTS C 3MYIbIMPOBaHHBIM

COCTABOM, 06"béMOM 50 mn.

3BH «Pearent 3000» gna aBToMmaTU4YecHON
HopobBKu nepexnioyeHuA nepegay (AKNMN).
3BK «Pearent 3000» aas AKNN npumensercs ana aBTomaTy-

yeckoit KII apTomobuns ¢ 3anuBHEIM 00bEMOM Macna 10 9,0 1.

Haznauyenue 3BH «Pearent 3000» gna AKIMM:

1. OuuilaTth OT NAKOBBIX MAEHOK TMAPONEePernyckHoi MeXaHuam;

2. BoccraHasnusarh YAyHLIATh I'IepeKJ'IIO‘-IEHHE Ilepeﬂaq;

ol
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3. CHwkartp M MpenoTBpallaTh NMOABJIEHWE pPBIBKA NPU nepexone
C HU3LEeH n&penaqu Ha 60}\68 BthOKyK);
4, Yny4warb AMHAMUKY PasroHa M 3KCIUyaralmio aBTOMOOWIISA;
5. Yeenuuusats moTopecypc AKII (8 2 pasa).
3BK «Pearent 3000» aaa AKMM cosmecTuM €O BCEMH THMAMH
runpasnnyeckux macen (Dexron, Dexron II, Dexron 1ll). B onHoi
YNaKoBKe HAXOIAWTCS OfIHA EMKOCTb C IMYJIbIMPOBAHHBIM COCTABOM,
obbvémom 50 M.

Buumanue! 3BK «Pearent 3000» ann AKIN ue BoccraHas-
NMWMBaeT H3HOUIEeHHbIe ﬂOBprHOCTH CIJPHKI.I.HOHHIJIX JII‘ICK{]B!
He ucnonsayercs s pobotusuposannbix AKII u AKIIII
BapuaTopHoro Tuna!

3BH «Peareut 3000» gnAa TONNUBHOW CUCTEMBbI.
Mpegucnoewe...

Bce MMpOBbIE MPOM3BOAUTENN aBTOMOGHNEl GbIOTCS Hall OHOM
obuieii npobneMoit: Kak Clenatb JABUraTeNb BHYTPEHHEro CropaHusi
MOLIHEe, IKOJIOrM4yHee U ¢ MajbiM pacxoinom TOMJHEA. ﬂBHl’EjT&ﬂH
NOBOMST /10 COBEpIUEHCTBA, MPUAYMbIBAIOT HEMbICJIMMbIE KOHC-
TPYKLMM, YAYHWAIOT CrOpaHWe TOMMBA, nbitasch nossicutb K1/,
HO co Bpemed leHpu Popaa 370 MIIOXO Nony4aercs.

Jpuratens asTomo6ung paspaboTaH Tak, uTO MpU CrOpaHUM
TOMMMBA M COBepLIeHnr paGoTel Gosbliasi YaCTb MOLUIHOCTH BbiGpa-
cbiBaercst B «TpyOy» M3-3a He3pPEKTUBHOTO ropeHus TOMIMBHO-
goznyuHoi cmecu. o stomy KI1I npuraresns BHyTPeHHero cropanms
konebnercs ot 16 no 22%.

Yro6bl yBeAMUMTh MOLUHOCTh ABMraTens M caenath ero Gonee
3KOJOrMYHBIM, MHOTHE NPOU3ZBOMTENH TOMJIMBA, COBMECTHO C pa3pa-
GoTuMkaMu aBTOMOOMIIEH, MCnonb3yloT paspewénHbie [OCTamu
MeTanjioconepxarme AHTHAETOHATOPLL B otnnume or 33[’!p€ﬂlé}i-
HOTO TETPAasTUIICBMHLA, OHM He TaK BpeiHbl Ui HedTpanusaropa
BBIXJIOMHBIX F430B aBTOMOOMNSA M OKpYXatoweit cpenbt. Onxako ecnu
g GeHsuHe MHOTO aHTHZIETOHATOPOB HA OCHOBE COE/IMHEHWI Kesleaa,
TO CPOK XKHU3HH CBeYel 3aKuraHus 6bICTp0 COKpamae’rCﬂ, a HPHCH,HKH
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Ha OCHOBe MapraHua o0pasyloT Mpu CropaHuu ToruMBa abpasue,
BEJlYLIWit K MOBBILLIEHHOMY H3HOCY LIMJIMHPONOPLIHEBOI IPYNIbL.

Eulé onacHei aHTH1eTOHATOPb! KCHIIMAUH W 9KCTpasnH. OHU BbI3bl-
BalOT MOBbIlLIEHHOE OCMONeHue GeHsnHa, B pesynbraTe: (POPCYHKH,
K/lanaHa M Jietanu TOTUIMBHOW CUCTeMbl CTPEMUTESIbHO 3allylaKOBbl-
BaioTcs. ITO OUEBMIHO NpU NpocToe B NpodKax, a 3MMoit — B xonoza,
TaK KaK Ha pexMmax XonoCTOro Xojia M npu nporpese obpasoBaHue
laka yckopsiercsi. B urore Bce 9TO MOXeT NMpPMBECTH He TOJNBKO
K niepeGosim B paboTe, HO M K CEPbESHOMY PEMOHTY NIBUraTens.

Henapom rapanTuiinbie aBTOMOOUIM CHUMAIOTCS! C FAPAHTHIHOTO
o0CyKMBaHUS, €CIM NPOM30LLIIA MOJIOMKA JBWraTells OT npume-
HeHMs HeKaYeCTBEHHOr0 TOMIIMBA (A KTO fokaxer obparHoe?).

Moyemy 3TO NpoOUCXOANT W ANA Yero

B TONNMBO A00DaBNAKOT BHTHHETUHHTUPHI?

Merann gBnsieTca  KaranusatopoM  (ycunurenem) Joforo
npotiecca ropenus. Takum oOpasom, meTamn Kamepbl CropaHus,
Kak MPUMUTHMBHBIN KaTanusatop, npuTArusaer Ha cebs BonHy
ropeHusi TOMJIMBHO-BO3ZYLIHOW cMecu. B pesynurate nomyuaercs,
4TO CKOPOCTb FOPEeHMs MO MeTaaly B Kamepe cropaHusi B 3 pasa
ObicTpee, yem B 06béMe (puc. 1 Ha nocnenneit crpanuue). B urore:
TOIIMBO HE YCMEBaeT MOJIHOCTBIO CropeTh B 0ObEMe M HauuHaer
noropatb npu 4-m TaxTe, BbIXOJsS BMECTe C 0TPabOTaHHBIMH rasamu
B atMocdepy. 3T0 NPUBOAUT K HEAOMNONYYEHHON MOLIIHOCTH, 3arpss-
HEHMIO OKPY3KAIOLLEl Cpezibl, M3JIMLIHMM 3aTPaTaMm Ha TOMJKMBO, 06pa-
30BaHMIO casku (Nérkoro abpasuea) W porapy BbilyCKHbIX KJaNaHoOB.
W Bbl, HaBepHOe, UyBCTBYeTE 3TO HEZloropeBLUee TOMIMBO, KOIJla eflete
3a aBToMOOMIIEM, Y KOTOPOrO HET HEITPANN3aTOPa BbIXJIOMHBIX ra30B.

A napaiire NOCMOTPUM, YeM JIbILUMT BOIMTENb, CHAALLMI
3a pyném! Ecnn nporepets 1060B0€ CTEKNO M3HYTPH CaJIOHA CBETIION
TPSINKOM, CMOUEHHO KaKMM-JIMBO OuncTUTENEM, TO Ha Hell OKaXeTCs
TOHYANLUAS JIMITKAst IPsi3b — 9TO TO, HeM JIbILIMT BOIUTE b B ropoje!

Inist atoro, 4robbl sydilie cropaa TOIIMBHO-BO3/YLLHAS CMECh,
npu usrotosnennn uwian Ha A3C B TormMBo 100aBisSIOT MeTansio-
conepskallue npucanki. Ho Tak kak OCHOBHOe ropesue, no Bcem
3aKOHaM QU3UKM M XUMUM, TPOMCTEKaeT B MPUrpaHU4HON 30HE
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MeTallla KaMmepbl CropaHus, To BO34EHCTBHE OO0JbILIMHCTBA METAILIO-
coJieprKalluX NpUcanokK TonbKo yeyrybnser ropenne tonnunea B LI
YBeJIM4MBAs TEMIMepaTypHYI0 Harpysky Ha metan. 3TO MpWUBOAWT
K nporapy KinanaHob, MOBbILUEHHOMY M3HOCY H 3aKOKCOBKE MOpL-
HEBbIX KOJnel, K 3allllakoBaHHOCTH KaMepbl CropaHMa W nporapy
BEepXHeil MI0LaAKK MOPLIHEH.

Cxoxue npucaaku nobasnsiores B Tonnuso u B Espone. Ho ram
WX HEraTMBHbIE CTOPOHBI NTMKBUIMPYIOTCAH ﬂDﬁaBﬂEHHEM B TOIMJIMBO
crneuranbHblX KOMIOHEHTOB, OTBEYAKMIMX 334 MOKWLIHEe CBOMUCTBEA.
B cocras poccuiickoro 6ensnna mororume no6asku moryT nubo oobiie
He BXOJINTb, TMGO CoplepiKaThes B HEJLOCTaTOUHOM 1St 3 EeKTHBHOM
paboTbl KonuuecTBe. A Tak KaK pPOCCHICKOE TOTUIMBO COJEPKHUT
00JIbLIOE KOJIMYECTBO CEPHHCTBIX COeMHeHUIH 1 paCTBDpéHHbIX CMOJ1,
TO €ro HeKa4yeCcTBeHHOe CropaHue yBenn4MBaeT puCcK BOSHUKHOBEHWA
HeXXenaTeNbHbIX MOCIeACTBHMA.

Y7o Hago genatb asTonwbuTtenio

B TaHOWU cuTyauun?

Koneuro e, nobutb cBoil aproMobuib! 3anpaensarbes Kauect-
BEHHBIM TOIUIMBOM WM HAOEATbCA, UTO BCE 6y,[{ET Xopoto. A MOXHO
Bocronb3oBatbest 3BK «Pearent 3000» ann TonausHod cucteMsi,
npuaaeas .TIIDGOM)’ BHAY TOMIMBA COBEPLIEHHO HOBbIE CBOWCTBA
u kavecrsa!

Yr1o gaét 3BH «Peareut 3000»

ANA TONAWBHOW CMCTEMbI?

ITa TEXHOJOrUs MO3BOJISET HOHU3UPOBATD no60oit BUIO TONNMMBA
(6ensun, IT) MOHaMK peiKO3eMelIbHBIX METalIoB-KaTa/lIn3aTropos,
KOTOpble YCKOPSIIOT rOpeHue TOMNIMBHO-BO3/YLIHOM cMecH B 06'béme
B 3 pasa v 3aMeNISIOT BOJIHY ropeHus no meranay & 2 pasa (puc. 2
Ha nocnefHeil ctpaHuue). B pesynsrate cropaHue TONMBA Mpouc-
XOIMT HanboJ1ee MoJIHO, YTO MO3BOIsIeT:

1. YBenuuutb Ha 10-25% MOIWHOCTD ABUraTes;
2. Coxparutb na 10-25% pacxopn Tonnuea;

3. CHM3UTb B HECKOJIBKO paz 00pa3oBaHUe CaxKMK;
4. YayuwmnTh NpUEMUCTOCTD JABUTaTEs;

12



5. CHM3MTb IETOHALMIO OT HEKa4eCTBEHHOrO TOMIMBA U BEPOSITHOCTD
rnporapa KnanaHoB W NOpLIHE;

YBenuuntb CPoK Cy:kObl cBeueit 3akuratus,

7. BoccranoBuTb YHKUMOHAJBHOCTh MIaTMHOBOrQ HEHTpanusa-
TOpa MO YTHAM3ALMN BIXIOMHBIX 1308 ABTOMOGWIIS M AOBUTBIX
COEIMHEHHH;

8. Cuuzurb conepxkanue CO u CH 1o munumyma;
9. CHM3MTBL pacxofibl Ha COKpALLEHHH Pacxojia TOMJIMBa.

JHononHuTenbHO: co3aaBaeMas 9MWTAKCHalbHAs TUIEHKA HA
MeTase, TOJMWMHON 3-5 aHrCTpeM CHHXKAeT CKOPOCTb TOpeHHs
no Merasly, YIydllaeT TerjooTBOA B KaMepe CropaHWs, CHWXKaer
PHCK BO3/eHCTBHS arpeccHBHbIX TPUCAJOK B TOMJWBE Ha METANl
LUMIMHAPOMOPLIHEBO# MPYIIbL.

Ha npakruke MHOrMMiM ABTOMOOMIMCTAMM 3aMEUEHO, YTO OfHa
ynaxoBka 3BK «Pearent 3000» ans TONAUBHOG CUCT@MBI 1aET MAKCH-
ManbHbIil 3KOHOMMYecKuit 3¢dekT no Tpacce no 1/4 TonaveHOro
Gaka, a cpeqiHWii rOpPOACKOM mokasatenb — CHWxenne Ha 15-17%
oT panee pacxoayemoro toruea. [pumenenue 3BK «Pearent 3000»
aas TonAUBHOG cucTeMbl nospossieT B 1,5-2 pasa OKyNUTb CPeaCTBa,
3aTpaueHHble Ha ero npuobpereHie.

3BK «Pearent 3000» aas TonauBHod cucteMbl obnanaer
MOIOLMMM CBOMCTBAMU M CMIOCOOEH OUMILATD PACTIBITUTENN MHKEK-
TOpPOB M POPCYHOK, KUKNEPb! KapOoparopa, Tapenky M Cemwio
knanavos, THBJl nuzens, rae, B peaynbrate MPUMEHEHUs HEKauecT-
BEHHOTO TOMJIMBA, 00pa3yloTcs 11akoBble 0ToxeHus. Cocras Taoke
OuMILiAeT Kamepy CropaHMsi U PacKOKCOBbIBAeT BepXHWe KOMIpec-
CHMOHHBIE KoMbLA. [py 3TOM He NMOIAHWMAETCs! IPsidb M3 TOMJIMBHOIO
Baxa, TaK KaK COCTaB BCTYNAeT B XMMHHECKYIO PeaklMio TOJIbKO NpH
3HAUNUTENILHON TeMrepaType B 30He Harpesa W pacilerviser JIakoBbie
OTJIOKEHHWs] TMOCTENEeHHO, Ha MOJIeKYJISIPpHOM YpOBHe, B TeueHue
500-2000 km npobGera.

[pu perynspuom npucyrcteun  3BK  «Pearent  3000»
aas TONAUBHOG <CUCTEMbl B JIM3eNbHOM TOMJIMBE BOCCTaHAB-
nuBaoTCs M yaydwaiotes  paboume  xapaxrepuctuku  THBJL
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(TONAUBHBIA HACOC BBLICOKOrO JABJIEHMSI), YTO 3HAYMTEIIBHO COKpa-
aeT nanbHefiluMe 3aTparhl Ha €ero pemMoHT M 0OCIyKMBaHME.
3BK «Pearent 3000» ansn TONAUBHOG cUcTeMB! TaKKe 3alMLIAET
u ynyuwaer paboTy TOMIMBHON annapatypbl ABHraTeneil ¢ npsaMbiM
sripbickom Tonauea tuna: GDI, B 4, D 4, TDI, 1 4 u ux ananorm.

OcTtaérca gobaBuTs...

[Mpumensite 3BK «Pearent 3000» ann TonausHod cucreMs pexo-
MEHJIyeTCsl P KaXK10# 3anpaBKe TOmMBHOro Haka, TaK Kak 3To 3asor
3710pOBbsi HE TOJILKO JIBUTATeNs, HO M BOAUTES, XOpoluas npubaska
K MOIIHOCTH, COG/MIOAEHHe IKOTOTHYECKOH YMCTOTHl M CONMIHBINA
3KOHOMMYECKMIT 3¢peKT, C NMXBOI NepeKpLIBAIOLIMI BCe pacxoibl,
cesizanHble ¢ nokynkoit 3BK «Pearent 3000» aas TonauBHod cuctemsi!

3BK «Pearenr 3000» ans TONAUBHOG cUCTeMbI NpesCTABIISET
coB0it IMY/IbCHIO B OJHOPA30BOM LUNPULIE MO 5 MJI, KOJIMYECTBOM
3 uan 10 wt B KapTOHHOH ynakoske. OaWH wnpuy paccuntad Ha 50 n
tonnuea, unu 1 mn Ha 10 1 ronsimea.

3BK «Pearent 3000» ans TOnAUBHOd cUCT@Mbl COBMECTHM
CO BCEMH BHOAMH TOIUTHBA, KPOME CXKHXKEeHHOro rasa.

3BH «Pearent 3000» «Pexkpucrannusartop».
3BK «Pearent 3000» «Pexpucraaausarop» npenHasHaueH s
3alMTBI OT H3HOCA JIBUTATENS M MeXaHMYeCKOM TPaHCMHUCCHH, ny'réM
YAYHLUEHHA SKCIUTYaTallHOHHBIX CBOWCTB MHHEPABHBIX HJIH MOMYCHH-
TETHYECKHMX MOTOprIX H TpaHCMHCCHUHHbIX mMaces.

Buumanue! 3BK «Pearent 3000» «PeKpuctanausarop» Henb3s
MCIOJIb30BATh C CHHTETHYECKMMH MacjiaMmH, TaKk Kak B ero
OCHOBE COZIEPKUTCSI MHHEPAJILHOE MACIO.

B onHoit ynakoBKe HaxoIUTCsl Of1Ha EMKOCTD C COCTABOM 06BEMOM
300 mn. «Pexpucraaausarop» paccunrtan Ha 3,5-4,5 smtpa morop-
Horo macna. [pu Gonbiuem 06béMe Macia NPUMEHSETCA COMIACHO
KpatHoCTH. Ha Kaxaplil JIMTP TPaHCMMCCMOHHOrO Mmacna tpebyercs
70 mn cocTasa.



SihibenT ot 3BH «Pearent 3000» «PexkpuctannuzaTtop»:

1. Pacumpenne TemrepaTypHOro auanasoHa pabortsl macma  —
cHWKeHHe nopora Kpuctannusauuu macia Ha 7-10°C u noebi-
LiIeH1e BepXHeit rpanuLibl paboueii Temnepatypbl Macia Ha 12-15°C,
yTO «npeBpaiaers No6oe MUHEpaIbHOE MAcio B «MOJyCHHTe-
THKY», @ MOJTYCMHTETHYECKOE MAC/I0 — B «CHHTETHKY?,

2. TlosbliieHue napBneHusa B CHCTEME CMA3KM IBUTaTeNs,

Yryuienue 3allUTHbIX CBOMCTB MaCTISHOMN MIEHKMH,

4. Ycunenue antHPUKLMOHHBIX CBOFCTB Macna (obnieryenme ckosb-
SKEHMS TPYLLIMXCS! TOBEPXHOCTEN );

5. Tpeporspaienue BbipabOTKM METAIIa HA MEXAHUYECKOM YPOBHE
1 OT XMMHYECKOTO (BOJIOPOIHOIr0) U3HOCA;

6. Coxpailenre pacxofia Macia v CHHUXeHHe bIMHOCTH B 2-3 pasa;

7. Cumkenue wymuoctd paboTsl aBuratens u yBeluuyeHHWe CpoKa
ciyk6bt Macna B 2 pasa;

8. Veenuuenue MOLHOCTM [BWratesisl M COKpallleHue pacxoja
TOMNJINBA,

w

9. 3HauuTenbHOE YBeNMUYEHWE MOTOpecypca arperatop 3a Cuér

BblLLENepeyncieHHblx 3G QexTos.

Bnaronapst cBoemy OCHOBHOMY CBOJCTBY — MOBbILEHMIO a/ire3uu
(MMnKocTH) Macna K MeTalty B 30He TpeHusi — «PeKpacraaausarops
CHIKAET M3HOC TpU BbICOKMX 00OpOTaX, 3allMiLaer ABWraTeNb Nnpu
«XOTIOZIHOM» TYCKe, T.K. MOCe NpUMeHeHus! «PeKpucTannu3aropa» Ha
JleTansax ocTaéres HecTeKaloLas roTHas MacyisHas TiéHKa, obecreun-
BaIOLLIAs HAJIMYME CMAa3bIBatoLLEero apexTa fase 10 MoCTyneHus Maca
B 30HY TPeHMs! TIPY MepBHUYHOM 3arycke aBurarens. YcuieHue rnosep-
XHOCTHOTO HATSPKEHWS MacysHOW MNEHKKM NpefoTBpalliaer eé paspbiB
MPM Meperpesax 1 MOBbILLEHHbIX Harpyskax. 3To 0COGEHHO BaXKHO ISt
AN3eNbHBIX IBUraTesieil U ABUraTesieil ¢ TyphoKoMITpeccopom.

[pumeHeHne  faHHOrO  MPOIYKTa  YCMIWMBaeT  JieicTBue
3BK «Pearent 3000» aan asurareas 1 MeXGHUNCKOO TPAHCMUCCUU.
3BK «Pearent 3000» «Pexpucraaau3arop» pekoMeHyercs npume-
HATb NPU KAK10i 3aMeHe Macna.



9710 Bam GypeT noneaHo ¥ MHTEpecHo!
(MpakTnyecHue coseThbl No obcnyMuBaHMio asToMobunA)

YTo gaéT MArHas npombiBKa geuratena?

BuyTpeHHsisl yacTb ABMraTtenst noj BO3AEACTBHEM MPOIYKTOB
pacniaga Macia, BO3HMKaIOIMX B MPOLECCe 3KCIUTyaTalmH, MoKpbl-
BAETCH JIAKOBBIMH COENMHEHUSIMH, CMOJIAMU M LUJIAKOBLIMM CTPYKTY-
pamu. [IpOMBIBOYHbIE MacJ1a, KOTOPbIEe UCMOJB3YIOT NPH PErysapHbIX
3aMeHax Macsa, He Jai0T J0JKHOTO 3peKTa NP1 OUMCTKE ABUraTesns
B uenom . 3BK «Pearent 3000» ann mobbix Modened asurarens
cHABKEH KOMMOHEHTOM 1Sl MSITKOM TTPOMBIBKM JIBUrATers.

CyuyHocTb ¥ npuHuun paboTel.

Cocrae pobaensior 3a 70-100 kunomerpos 10 3aMeHbl Macia,
U C 3TMM COCTABOM B Macjie aBTOMOOMIIb IKCTINyaTHPYETCs B TeYeHne
Beero 0003HaYEHHOro KWIOMETPaKa. 3a 3TOT MEpPUOA IKCrya-
TALMKU ABTOMOOMIISL C MATKOM MPOMBIBKOM MPOUCXONT pasMsryeH1e
LUJIAKOBBIX CTPYKTYP M OTMbIBKA JIAKOBBIX COEJMHEHMii BO BCeil
MacnsiHoit cucreme apuratens. [pu aToM BoccTaHaenMBaercst pabora
IMAPOKOMIEHCATOPOB, PAacKOKCOBBIBAIOTCA MACNOChEMHbIE KOJIbUA
M OUMILAIOTCS BCE TOBEPXHOCTM TPEHMs OT JIAaKOBBIX OTIOXKEHMN
M HarapoB, YTO NOArOTAB/MBAET UX /IS Ja/ibHefLlero npuMeHeHus
ocHosHoro cocrasa 3BK «Pearent 3000» ans neurarens.

Haxos achthenT oT HaTannsaTopos

B8 3BH «Pearent 30007

DNna yeunenus sosneitcrsus 3BK «Pearent 3000» na pasnnunvie
arperarbl aBTOMOOWIISI BeCb OCHOBHOWH COCTaB YCHJIEH MeTaiaMu-
KaTanusaTopamu, KoTopele, Onaromapsi cBoeit 3(QeKTHBHOCTH,
YCKOPSAIOT XUMUYECKHe peakuuu No CO3JIaHuI0 3alUTHO-BOCCTAHO-
BUTENIbHOTO MOKpPbITHA. Bnaronaps stomy, 3d¢ekT oT npuMeHeHus
3BK «Pearent 3000» naubonee SpKO BhbipaXeH W NPONYKTUBEH.
Hanuuue kaTanusaTopoB B 3alMTHO-BOCCTAHOBMTEIbHOM MOKPLITHU
KAuecTBEeHHO YJIY4LIAeT CropaHue TOMJIMBHO-BO3IYILIHON CMECH B
Kamepe CrOpaHus, YTO AaéT AOMOJHUTENIbHYIO MOLLHOCTb IBUraTesio
W 3aLUMTY IKOJIOrMUECKOi 06CTaHOBKHM, PESKO CHHXKash TOKCHMYHOCTh
BBIXJIONHBIX ra3oB aBTomMoOuns. Hannmuue kartanusatopoB noseo-
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NISieT CO3[aBaTh 3aLUUTHO-BOCCTAHOBUTEIbHOE MOKPbITHE Ha AeTansIx
Tpeuusi 3a Gonee KOPOTKWiA repuop, 4to paét Gonee GbiCTpbIit
oLty TUMbIt 3 eKT npu IKcryartauun apromobuns. Hannuue kara-
nusaropos B 3BK «Pearent 3000» ans TonauBHod cacrems! ynyuinaer
ropeHue TOIUIMBHO-BO3AYLUIHOM CMECH, YTO MPUBOAUT K YBETMYEHMUIO
MOLIHOCTH, CHUXKEHHUIO pacxoa TONMMBa M TOKCHYHOCTH BBIXJIOTNHbBIX
rasoB, OYMCTKE TOMAMBHOM CHUCTEMbI H KaMepbl CropaHus...
(cM. «3BK «Pearent 3000» 1ns TOMAMBHOM CUCTEMBI» ).

3a c4E€T 4Yero cHuMaeTcAa HoaghthuymeHT TpeHna?

Koappuiment Tpenus «Merann-merami» B MacnsHoi cpene
pasen 0,17-0,15. lNpu npumenennn 3BK «Pearenr 3000» koapdu-
LIMEHT TPEHUs Ha TPyLIMXCS noBepxHocTax napaer ao 0,007-0,003.
Iro npoucxomut Gnarofapsi YHUKaNbHOCTH 3aLUMTHO-BOCCTAHOBMU-
TEJILHOTO MOKPbITHS, MWUKpPOMOPHCTOCT MOKPBITUS XOPOLIO yaep-
JKMBAeT MacisHyi0 NAEHKY B 30HE KOHTAKTa «METajl-MeTasl:.
VYnbrpanucnepenbieanmasei(Y 1A )BnsioTCS yHUKaTbHBIMUAHTH(O PHK-
LIMOHHBIMM KOMIOHEHTaMM 3aLIMTHO -BOCCTAHOBUTEJILHOT O TIOKPBITHS.
A crnocoGHOCTb 3aLUTHOrO COSI CHKATH MJIOLIAJb COMPHKOCHO-
BEHMS KOHTAaKTUPYIOLLMX noBepxHocTeil npuBoauT K 30-50 kpaTHoMy
CHIKEeHHIO K03 PULIMeHTa TPEHNS TPYLLIMXCS eTaseil.

Ha uto BnuAeT cHumeHue HoathduymeHTa TPEHUA?

Cuunxenne KoappuLMEHTa TPEHUs PUBOJIMT K BbICBOOOXKAEHUIO
IHEPruM, TpaTUBLIEC Ha NPeoloNieHne TPeHUs! CONpPHUKACAIOLLINXCS
neraneii. 1o cnoco6CTBYET YBENMYEHWIO MOLUHOCTH, CHUKEHHIO
pacxola TONNKBa, CHUKEHHKO LHYMHOCTH pa6OTbI arperara U MHOromy
JIpyromy.

Hauwe ceoicTea npugaiot YA (yneTpagucnepcHbie

anmasbi) 3aWMTHO-BOCCTAHOBUTENBHOMY NOKPLITUIO?

VIA  yBenuuMBalOT ~ M3HOCOCTOWKOCTb  3alMTHO-BOCCTA-
HOBHMTE/IbHOTO MOKPBITHS, CHHKAIOT KOI(HULIMEHT TPEHHUS U NPUAAIOT
3alUMTHOMY CJIOK) AHTHMKOPPO3MIHBIE W OrHeyrnopHble CBOWCTBA.
VIIA He UMEeIOT OCTPBIX PEeXyIUMX rpaHefi, Gnaronaps yemy He siBJis-
IOTCA MOTEeHLMATbHBIM aﬁpaBHBOMA



Hawx ocyuwjecTenAeTcA camMoOperynAuuA HapawmsaHua

3aWMUTHO-BOCCTAHOBUTENLHOIO NOKPLITUA,

M B YeM eé cylHOCTb?

IMokpeiTHe 06pasyeTcs TOJIbKO B 30HE KOHTAKTa «MeTasji-MeTa»,
¥ UeM CWIbHee TPEHHe W AaBleHMe, TeM Tonile croeobpasoBaHue
3alLWTHO-BOCCTAHOBUTENIbHOTO MOKPbITHSA. Takas ¢usnka ABHKeHHs
MPOUCXOANT B Hanbonee IHEPrOHANPSKEHHBIX TOUKAX COMPUKOCHO-
BEHHs Nap TPeHHs arperaTos (LWMJMHAP-KO/IbLIO, Pacrpe/ieMTeNbHbIi
BaJl M PEryJIMpOBOMHAsI CUCTEMA, MSITHO KOHTAKTA LIECTEPEH M T. I.).
B HauGonee M3HOLIEHHbIX Y4acTKaX MOBEPXHOCTEH TPEHWs Temre-
paTypa OT JaBieHus W TpeHusl MakcumalbHa. [loaTomy HMMeHHO
B 3THX MecTax Oosiee MHTEHCUBHO CO3MAETCs 3alMTHOE MOKPbITHE.
Ho, xorna reometpus netaeit HauMHaeT BOCCTaHABIMBATbCH, KO3~
ULMeHT TpeHus! Mazaet, YTo Be4éT 3a coboit CHUNKEeHHe Temnepa-
Typb! B 30He Tpenust. A tak kak 3BK «Pearent 3000» kpucrannusyercs
Mpy onpenenéHHbIX Temrneparypax, To € fajileHMeM TemrnepaTypHoro
pexkuma npekpaiuaercs 00pa3oBaHMe 3alMTHO-BOCCTAHOBMTEIIb-
HOro nokpbiTust. Takum 06pa3oM CO3NAETCS PEXKUM CaMOpPerysLu
OT M3/MILHEr0 HapallMBaHUs 3allMTHOrO CJ0s B 30HE KOHTAKTa
aeraneit TpeHusl.

YT1o TaKoE MUKPONOPUCTOCTb NOKPLITUA

W HaKOBO eé npegHasHa4YeHne?

B o6pasoBaBiuemMcs 3alllMTHO-BOCCTAHOBUTENILHOM TMOKPbITHH
€CTb TEeXHOJIOTMYECKHE MHWKPOMOPhI, SBASIOLWIMECs] PEe3yNIbTaToM
0cOBEHHOCTH CO3AaHNs 3aLUUTHOrO C/10sl. B MUKpOMOpbI MPOHKKAIOT
MOJIEKYJIbI MAc/id, KOTOPblE OYEeHb XOPOLIO YAEPKUBAIOT MAacisaHYo
IJIEHKY B 30HE KOHTAKTa «METasl/I-MeTasul» 1 obecrneuusaioT Xopolee
CKOJIbKEHHE JIeTaieil TPeHms KaK rpu oObi4HOM aKCnnyaTaLmu, Tak 1
npH aBapuitHOM OTCYTCTBMM Macjia B arperare.

Mouemy xopowee macno He gaer

100% 3awmThbl OT U3HOCA?

Jlioboe macno ua 90% paboraer kak «TennootBon». MHbiMu
C/IOBAMM, MAac/I0 CHUMAeT OCTaTOYHOE TEMIepPaTypPHOe HanpsKeHHe
B 30He Tpenus Aetaneii. Ocranbubie 10% cBOMCTBE Macia HanpasJieHb
Ha CO3JIaHMe «TUIPOKJIMHA» MEXKY TPYLLMMHCS AeTalsiMK (CHUXeHHe
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TPEHHs ), Ha COXpaHeHue CBOWCTB Mac/la B TEYeHWe CpPOKa IKCIUy-
araumu, Ha TNPEJOTBPALIEHNe OKMCIIMTENIbHBIX M JMCIIePCHOHHBIX
rnpoueccos u T. 1. Takum 06pasom, macsio, Gyzib OHO CHHTETHHECKUM
MJIH MHHEpPAINbHBIM, He CO3/1aéT N0JLKHOro 3¢dexta no npefoTspa-
LIEHHI0 M3HOCa B arperate. 3amerTwTe: ABMraTellb, 3KCIUYaTHpYIO-
Liiics 6es creucocTaBos, Ha 0OLIMHOM MOTOPHOM Macye BCE paBHO
«rpHefieT» K KanuTanbHoMy peMoHTy uepes 150-200 Teic. km. W Tot
Ke JIBUrarenb, ofHOKparHo obpaboranubiit 3BK «Pearent 3000»,
criocoGen npoexath Kak MHHMMYM JIBOHHOI MOTOpecype Ges sHaum-
TesbHbIX U3MeHeHHH B paboTe,

Y1o genaer 3BH «Pearent 3000» «Pexpucrannuzatop»

HE3AMEeHMMbIM Npu oBcnymMuBaHuu asTomobuna?

«PeHpucraaausaTop» — npenapat MrHOBEHHOrO MeHCTBHS.
Ou BbicTpo yBesMuMBAET NIaBNeHUE B MACHSHOM CHCTEME, CHUKAeT
WYMHOCTb paGoTel, YIYYIIAET 3anyck ABHTATeNs U IKCILTyaTaliio
TPAHCMMCCMM B MOpO3bl, CHWKAET PAacXOl Macna M yBelIudMBaer
CPOK €ero ciyK0bi.

C 4yem cBA3aH NOBbLILWEHHbIA pacxog macna?

TMprumH pacxona Macia B JIBMratesie MHOXKeCTBO:

1. BarpssuéHHblil  BO3zywHbIA GuabTp Gymer cnocoberosath
YCUIIEHHOMY T[I0[ICOCY KapTepHbIX rasoB BMECTE C MAcsiHbIM
TYMaHOM;

2. Msnoc TypBokoMmMpeccopa TakkKe NPUBOIMT K TOBBILIEHHOMY
pacxojy macna;

3. CraTMCTHUYECKMIT M3HOC MACNIOCHEMHBIX KOTIEL, M 37IUICHAS Bbipa-
GoTKa Ha CTeHKax UMIAMHAPOB Takke CrocOBCTBYeT pacxomy
MaCIId Ha «yrap»;

4. 3JauepcTBeBlIMe WIM PACTPECKABIUMECS CANbHWUKM KOJIEHYATOro
BaJla, pPacnpeienuTeNbHOro Bana, KNanaHoB — Take MPOBOLM-
PYIOT YTeuKy Macia.

HemHorue 3HaioT, 4TO fa)ke B MOMHOCTBIO OTPEMOHTMPOBAHHOM
JIBUTATENIE MOXKET MPOJIOIKATLCS PACXOJ] MACIIA, BCTIH He GyayT 3ame-
HeHbl M3HOLIEHHbIe HarpaBsioliMe BTYJIKM KianaHos. Eciu npume-
HSATb HeKa4ecTBEHHOe, MOJUIeIbHOE WM He COOTBETCTBYIOLLEE THITY
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asurarens macno, To depes 2000-4000 km npobera (a BO3MOXKHO
M paHblle), PacX0zl MAacsia Ha «yrap» MOKeT PE3KO YBeJMHNTbCSI.

B nBUraTtensax HCKOTOpb]J( aBTOMC‘ﬁHJ’IEﬁ 3dBOJ1IOM M3roTOBHTENEM
M3HAYaJIbHO 3a/I0KEH PeryispHblii HOPMUPOBAHHBII PAcXol Macna
A7 yBeTM4eHus ero Motopecypca. [loatoMy ecnu B iBUrarene ectb
pacxon macna, To nepen npumenenuem 3BK «Pearent 3000» peko-
MeHIyeTCsl PoiiTH 06s13aTesbHYIO IMAarHOCTHKY M BbISIBUTD, M0 KaKOH
npmﬁue aTo HPOHCXORHT.

C 4em cBA3aH NOBbILLEHHbIA pacxop Tonnuea?

[ToBblieHHbI PacXo]l TOMJIMBA CBA3AH C MHOXKECTBOM (paKTopoB!
BbIXOI W3 CTPOS CBeueili 3aXkMraHus, BbICOKOBOJIbTHBIX KaTyLIEK
M NPOBOROB, TPaMONEpoB ¥ GOPTOBBIX KOMIbIOTEPOB; 3arps3HéH-
HOCTb PACMbUIMTENE  MHKEKTOPOB, GOPCYHOK M KMKNEPOB Kapbio-
paropa; uzHoc Tonauexoro Hacoca u THBJL ausensi; sarpasHénHocts
TOIMJIMBHOTO ¢L1J'Itha; HEnpasWibHOE rasopacnpeuenenne: BbIXOO M3
CTPOSi KMCJIOPOIHOTO NaTuMKa M AaTYMKa XOJIOAHOrO MycKa JIBMra-
TeJIsl; MOBBILIEHHbI U3HOC LIMAMHAPONOpPLUHEeBoi rpynnsl. Beé srto
NPUBOIMT K YBEJMYEHUIO NOTpedneHus TomnMpa. 3nemMeHTapHo:
rPASHBIA  BOZAYIUHBIA (UALTP ycunuBaer BcachiBarolmii s¢dext
TOIMJIMBHO-BO3AYLIHOM CMECH, YTO TAKXKe CrnocoOCTBYET MOBbILLIEH-
HOMY pacxofly TOIMBa.

Ecnu Bbl nocne npumetiennst 3BK «Pearent 3000» He nosyumiu
ROMKHOrO 3(pPeKTa Mo CHIKEHMIO Pacxoia TOMjuBa, obpaTuTech
B MYHKT AWAarHOCTHKHM Ha MpPEeaMeT BhiABJIeHus (akTopoB, CBA3aHHbIX
€ HamMIHEM noTpedienviem GeHanHa Wik IM3eNbHOrO TONINBA.

C yem CBA3aH noBbilWeHHbINA U3Hoc LIAM?

VI3HOC LMJIMHAPOTNOPILHEBOI TPYIIMbl, KaK NpaBuio, HauMHAETCs
¢ MoMeHTa 00OKaTKM aBuratens. B nanbHefiem, noj BosuencTenem
YCTIOBMI1 3KCNyaTalyum, 3TOT U3HOC NPOTPECCHPYET, YTO NPUBOAMT
K HeuzBesKHOMY KanuTalbHOMY PEeMOHTY jeuratessi. PaccmoTtpum
HECKOJIbKO OCHOBHbIX [PWYWH, CBSI3aHHBIX C M3HocoM. [lepsas
M OCHOBHA$ — 3TO XMMWHECKHIT (BOIOPOJIHBIiT) M3HOC, KOTOPbII HEU3-
Gexxen npu 0ObIMHOM IKCrUTYaTaUMK ABUratens (uwtaitte pasaen
«Du3uKo-XUMHUECKHit npoueccy). Bropas — HanuMume pasivuHbIX
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HEeraTMBHbIX (DaKTOPOB, CBSI3AHHbIX C HEKAYeCTBEHHbLIM TOMIMBOM,
MacsioM, 3anacHbIMM HacTSMM, MCHOJb3YIOLMMHUCA B JIBUraTesne.
K npumepy: HanmMume HeKaueCTBEHHOrO TOMJIMBA NJII0C HWU3Kas KoMI-
peccusi, NpUBOAST K TMOBbILLIEHHIO 00Pa30BaHUs CaXku B HENOro-
peBlLEeM TOMIMBE, a ITO CKa3blBAETCS HA NOBbiLeHHOM uaHoce LI
(nanmuuune nérkoro aGpasusa). [MoaTomy s CHUXKEHWH M NPeno-
TBpAIEHUs! M3HOCA HEOOXOAMMO MONB30BATLCA OPHIHHATIBHBIMH
FOPPO'-[ECMaSO‘-IHhIMH MaTepHanaMi H 3an4acTamu. Ecnu Bbl xoTHTE
3alMTHUTE M BOCCTAHOBMTb M3HOLIEHHYIO LIAJIMHAPONOPLIHEBYIO
rpynny aBuratess, Heodxoaumo nonszosatbes 3BK «Pearent 3000»
aan aobbix Modeaed asurareas.

Mouvemy B gBuratene Guieaer cnaboe gasnenue macna?

OT HanMuMst HOPMaNBLHOTO ABJIEHHUS MACJIA B ABUraTese 3aBUCHT
ATIMTEJIbHOCTD €10 CPoKa akcryaTauuu. [pu cniabom naenexuu macna
MPOWCXOIAT MOBBILIEHHBIH U3HOC BCEX TPYILMXCS YacTeil ABurarens,
YT OBICTPO MPUBOIUT K HEU3OEKHOMY KANMUTANBHOMY PEMOHTY.
Cnaboe napnenue macia MOKET ObITh 0 MHOTHM MPHUMHAM.

PaccMoTpum Heckonbko OCHOBHbIX OonesHeil ABurarens, Baus-
IOLIMX Ha HU3KOE JIaBJIeHHe B MACJISIHOM CUCTEMe:
1. [loBbllienHble 33a30pbl MM M3HOC TMOALIMMIHUKOB CKOJIbKEHHS
KOJIEHYATOrO W pacnpeenuTeNbHOro Baja;

2. HewucnpasHocts (3aBUcaHue) peiyKLUHOHHOTO KIlanaHa MacIsHoro
HAcoca;

oo

MsHoc unu paspyiuenue aetaneit MacisHoro Hacoca;
3acopenne MacIONPUEMHNKa;

3acopeHue MacssHOro UIbTPa;

HeucnpaBHOCTb MEPenycKHOro Knarnaua MacssiHoro Gpuibrpa;
[Neperpes macna B kapTepe;

. HekauecteenHoe moTopHoe macio;

9. Manas Ba3KoCTL Macna;

10. Hepocratoutbiit 06bém macna;

11. HencnpagHblit naTyuK MacysiHoOro naBneHust.
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Bce 3TH npuuMibl, Kak NpaBwio, yctpausiotes ambo camo-
croarensHo, subo ua CTO. Ho B nmiobom ciyuae, npumensis
3BK «Pearent 3000» aas aobsix Modened aBurareas, Bbl JOTONHN-
Te/LHO CTPaxyeTe ero OT M3HOCA, Aake Npy ciabom nasnesyuu macna.

Haw Boneauwn AKIIM snuaoT

Ha pacxoj Tonnuea?

AsroMartnueckas kopofka nepekmodeHuss nepejay — 370
y06Hb1i Mexannam B akcriyatauuy asromoduns. Ho AKII — ovetb
Kanpu3HbINA M CIIOXKHbIN arperar, osToMy [ake Npy HesHaYUTeIbHOM
BbIXOZE ero M3 CTPOos, aBTOMOOMIb OLIYTMMO TepsieT B MOLLHOCTH
M npuobperaer mnosbilleHHbI pacxon Toruea. [lpuunn, Baus-
IOLIMX Ha 9TO, MHOTO, HO €CThb OfIHA, C KOTOPOW MOXET CNpaBUThCs
3BK «Pearent 3000» aas GKIM. [lpx anuTenbHOM 3KCruyatauuu
aBToMOOMIIs (Meperpesax  HeperynspHbix 3amenax macna B AKIIIT)
o0pasyeTcs NOBbILIEHHOE COJIepXaHue CMOJIMCTBIX BELECTE B Mace,
YTO MPUBOAMT K 0OPA30BaHMIO NAKOBBIX MJIBHOK HA 30JIOTHMKAEX
MepenycKHbIX KNanaHoB, a 3TO 3aTPYAHSET [epeKTioyeHne CKOpo-
creit B AKIIM (pbiBKM MPU NepeKIioYeHrH ¢ HU3LIEeN nepenadyn Ha
BbICHIYIO ). BCé 3TO IPUBOANT K NOBBILIEHHOMY M3HOCY (PPUKLIMOHHBIX
AMCKOB MaKeTOB CKOPOCTEH, K MOBbillIEHHOMY H3HOCY BCEro arperara
1 panbHeitwed ero nonomke. Mabexatb muorux npotnem noMoxer
3BK «Pearent 3000» aan AKIN.

FMovemy aumon asTomobuneb

Nnoxo 3anycHaeTcr?

B 3uMHuit NEPUON MACIIO B IBUraTENE aBTOMOOWIISI OUeHb TYCTOe,
noaToMy nojada macna B TOYKM CMasKH JABHraTend 3aTpyaHeHo.
TpeHue OCyILeCTBASIeTCs «MEeTasl No MeTauny» nbo npu MacisHoM
rosiofaHui, 71MBo Mo rycToMy CJIOK MAC/ISIHOTO «THAPOKJIMHA»,
YTO MPUBOMUT K MOBLILLIGHHOM HAPY3Ke HA CTAPTEp U aKKYyMYJIATOP.

Pas/iMuHbIMM - aBTOLOPOXKHBIMM - MHCTATYTAMK 3Ta npobnema
oueHb XOpoLo uayyena. Tak HasbiBaeMbii «XONOAHbIH» MYCK JABHUra-
Tess, 0COOEHHO B 3MMHMIA MEpHOJl, YCHIMBAET ero M3HOC 3a OfIMH
sanyck Ha 500-700 km npoGera. YroObl u3bexars M3HOCA B MEPUO
«XONOAHOTO» MyCKa M CO3AaTh XOpowmit cmasbisatoumit agdexr,
HeoOxopumo npumenats 3BK «Pearent 3000» ans asurarean
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WK «PeKpUCTAAAd3aTop». ITH COCTaBbl CO3MAMYT MeaJIbHbIE YCIIOBHS
110 3KCIUTyaTaLuu ABUraTesns Kak B 3MMHUIA, TaK U B JIETHHIA NepHOzibl.

Hanuuue HomnbloTepHoro 6Bnoka ynpaenesns

u adhpext oT npumenenna 3BK «Pearent 3000».

Wnoraa acdekr ot npumenennst 3BK «Pearent 3000» e Tax sipko
BbIPAXKEH, KaK XoTesioch Obl. Hepesiko 3T0 CBA3aHO ¢ HaNM4MeM 371eK-
TPOHHOTO O7IOKa YrpaBJieHysi NOa4u TOMIMBA B KaMepy Cropanus.
3aBOJICKMMM MAapaMeTPamMH YCTaHOBJIeHbl OMNpejeNéHHbie MoKasa-
TeNW, KOTOpble He BCerja aneKBaTHO COOTBETCTBYIOT MOSBIEHHIO
HU3KOrO KO3QUIMEHTa TPEHHUS M YCUIIGHWA CropaHus TOTJIMBHO-
BoaayLIHO# cmecu ot npumenenns 3BK «Pearent 3000». B otanune
OT TaKuX Mojesiei, ABurareny KapOiopaTopHOro THna, AusesbHble
[BUraTeNM, JBUraTey MHKEKTOPHOTO THMa JpYrux mapok, Oonee
uyscTBUTENbHBI K npumenennto 3BK «Pearent 3000», uto ckasbiea-
eTCsl Ha 3HAUMTEIbHOM CHIDKeHMM pacxosia Tornmea. [ostomy, ms
MoJyueHus MakcMManbHoro agdekra or 06paboTKM CBOEro aBTo-
mobuns coctasoMm 3BK «Pearent 3000», TwiarenbHo usydaiite ero
nacnoprHbie xapakrepucrukn. U, npumensa 3BK «Pearent 3000»
aan arobbix Moaeaed asurarenn u «Cynepapads», nomHuTe, 4TO
usnka 00pa3OBaHMs  3ALMTHO-BOCCTAHOBUTENILHOTO  MOKPbITHS
MPUCYTCTBYET B OOOM CJyuae, fonyunnu Bbl OLLYTHMbIHA 3(pexT,
um Het. Kak obpasyercst 3alMTHO-BOCCTAHOBUTEJIbHOE TMOKPbITHE,
upTaiiTe HUKe B cTaThsx lennanus Muxaitnosuya Skosnesa.

Cnedyiowue 08a OokymeHma — 015 O4eHb JOOO3HAMENbHbIX

u nbIMAUBLIX wumameJell (3apaHee npocuM U3BUHEHUS 3a npume-

HeHUe HAY4HO-MEXHUYECKUX MEPMUHOB, MaK Kak OaHHbill pazden
nucan cam uzobpemamens — lennaduii Muxaiinosuy fxoenes).
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MUu3nKo-XxuMu4YecHan HapTuUHa npouecca TpeHWA
Ha npumepe napsl «MmeTann-merann».

OcHoBHble CBOWCTBA M TOKa3aresu, nomyyaemble rnpu Gpopmu-
POBaHUK KMIAKWUX KpHCTa.TUIOB CEPBOBHTH!:IX MJIEHOK, [MOJIYYEeHHbBIX
B pesynbrare npuMenenus npenapara 3BK «Pearent 3000»:

1. AxomanbHO HM3KUiT KoaphuumenT Tpenus — 1o 0,003;

2. Maxkpotrsépnocts nopepxsoctn — 10 690...710 HV. ITpu ucnons-
30BaHMM B KadecTse Hanonuutens YA (ynbTpagmcnepcHbix
anMasos ), MUKPOTBEpAOCTh cooTBeTcTyeT no Moocy 10;

3. VnapHasi npousoctb — 50 Kr/mMm’;

4. Boicokas KOppO3WOHHasi CTOWKOCTb, ofecneunpaemas CBSI3bIBa-
HHeM aTOMapHOTG BOIOPOiA — KaTau3aTopa Beex PU3UKO-XHUMH-
YECKMX M XMMUUECKUX NPOLIECCOR;

5. Bblcoxkoe anekTpoconpoTuBiieHne, obecrieuuBaemMoe HaluuueM
B MaTpulle OpraHuueckux coemuHenuii (gproponnacr-4, crupon
W ZIP.) ¥ NPUPONIHBIX coeHeHuit (TapogoBHbIX U «ABONHUKOB» );

6. Bbicokas orHeynopHoctb, ofecneuMBaemas HaaM4uMEM [IPH
(OpMMpOBaHMH  KMAKOTO  KpUCTanna  [peMMyLIecTBeHHO
MPUPOHbIX MUHEPaNoB (rHapogOOHBIX U «IBOHUKOB» ), TPHUEM,
eci 06ecreunBaloTCs NOBbILIEHHbIE AABIEHUs 1 TeMNEepaTypbl,
TO (POPMHPYETCS UMCTO KepPaMUUECKHil CI10# (TeXHOIOr1s NopoLL-
KoBoit metannyprun). CHopMHpOBAHHOE MOKPHITHE KOHTAaKTH-
pyembiX T0BepXHOCTe (B 3aBUCMMOCTH OT (OPM JABHXKEHMs ),
C y4€TOM MEepecTpPyKTYpPUPOBaHUs MOANOBEPXHOCTHOTO CIIo,
o6nianaer noBbILIEHHBIMU CBONCTBAMM:

* Ha MCTHpaHWe, BCJIEACTBME aHOMAJIbHO HM3KOTro KO3(ppuUMeHTa
Tpenus 1o 0,003;

» obecriednBaeTcs CTOMKOCTb K: TeMrepaType (5KapoCTOMKOCTB),
3NEKTPUUECKUM BO3AEHCTBUAM (31EKTPOCONPOTHBIIEHUIO ), XUMH-
YECKMM BO3/1eiCTBUS (KOPPO3HOHHOI CTOMKOCTH).
lMpumenenne 3BK «Pearent 3000», npu sKkcrnyatauuy Mauius

M MEXaHU3MOB (Npu yuéTe GopM JIBMKEHHUS] KOHTAKTHPYEMbIX TOBEpX-

Hocreft) obecneunBaer 3ppexT OTCYTCTBUA M3HOCA, NPU YAOBIETBO-

PEHMH CTIEYIOLLMX YCIIOBHIA:
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Mg = Mpn + My, rae:

Mg — macca BBoaumMoro B 3oHy Tpenus 3BK «Pearent 3000»;
Mgz — macca nectpyktupyemoro B soHe Tpenusi 3BK«Pearent 3000»;
My — Macca yHOCMMOro Macsiom K3 30Hbl Tpenust 3BK«Pearent 3000».

DU3NMHO-XMMHWYECHAA HapTUHa Npolecca TPeHUA
Ha NpMMEpe Napbl «CTanb-CTanby».

T
puc. 1: Konctpykrueroe Guenie noaumn-
HHKOE BTOPOrD KAACCH TOMHOCTH HHaMer-
pom 40 wm. TIpH TPEHHUH METAIHHECKHX
NOBEPXHOCTEN BOSHHKAHOT 3NEKTPOMArHHT-
HEIE MO, KOTOPbIe 3AXBATHIBAOT dTOMap-
HEIf BOAOPOA tnp(myu JECTPYRLMH macna)
M HANPARIAIOT €70 B NOSA0KKY METAA.

IR KT,

puc. 2: C pocrom 3azopos Guense yeenn-
yupaercs nponopunonanso (8 2 pasa).
ATOMapHBIA BOAOPOA  HakanAMBaeTcs B
MERKPUCTAINTHTHOM NPOCTPAHCTEE, KOTO-
POB JUIA HEFO RABNAETCH EMKOCTBI), TaK
KawaTo wanonee HENAOTHAA CTPYKTYpPa
MeTanna.

Macna.

Ilaxke oueHb XOPOLIO  MOAr0-
TOBNEHHAs ~ TOBEPXHOCTb  CTalln
¢ wepoxoparocteio 0,63 (puc. 1)

npu neranbHOM  pacCMOTpPEHMH non
MHUKPOCKOIMOM UMeeT BUJ BCNaxaHHoro
nois C yepenoit NUKoOB, KpaTepoB M
PEeaKUX PaBHUH MEKIy HUMU. YTOOBI
YMEHBLLINTb M3HOC M 100uTbCs Bonee
BBICOKOH  TEXHOJIOTHYECKO  TBEp-
NOCTH MEeTaM4yecKkon NOBEPXHOCTH,
KaK npaeunio, HPDBD,II,P!TCR e€ XMMHMKO-
Tepmuyeckass  obpaborka  (XTO),
obecneynBaloLlas NpouHOCTh MoBepX-
Hoctu mertanna 58...63 HRCs. Onnako
NpH TPEHHU AMCIEPCHOHHO-YNPOYHS-
IOLME CHCTeMbl (HacTULbl, HanpuMep,
kapbuna metamios) AUGPYHAUPYIOT
C MOBEPXHOCTH TpeHus B Merani,
CHIKas B 5-8 pa3 NnpouHOCTb, a Ceslo-
BATEJIbHO, M PECype JIeTau.

B npouecce nBHKEHMS KOHTaKTH-
PYEMbIX [OBEPXHOCTEH OTHOCHTE/ILHO
Apyr apyra ux HauGosee BbicTynaolue
nMMKK (pUC. 2) BCTYNAIOT B CONPHMKOC-
HOBeHMe M paspytuaiorcs, obpasys

B 30H€ pa3pyLIeHUs MUKPOINKA — MUKPOKpatep, pU4éM, BCIIelcTBHe
XTO, MesKKpUCTaNIMTHOE NPOCTPAHCTBO CTAHOBUTCA MEHee MPOYHbIM
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M3-3a BHEJPEHWS aTOMOB 3/IEMEHTOB
C MajbiM CevyeHWem ajpa, uTo Belér
kK 70% paspylieHdi0 MEeKKpUCTall-
nuTHO 1 TonbKO 30% — TpaHCcKpuCcTan-
nurHo. bea nposeneHust ynpouYHEHUs
MOBEPXHOCTEH CKOPOCTb PaspylleHus
noebiwaercs B 3-10 paa.

B Kaxablil nocnenyoumii MOMeHT
pue. 3: C pocrom 3azopa npojonKaeT 95601"3' 6YHYT ConpuKacarbCs 1 paspy-
pacti Guenue Tena u KowTpTena, seayuiee  [1IATHCS APYrue MHUKPONMAKH MHKPO-
s WL NOUD peniedya  (TpHiEM,  BCAEACTEME
HACTHYHO © MeTannoM, ofipasys ruaparel, 3(])(1)@[(1‘3 MHKPOKAHABOK, Boaﬁymuae'r CcA
2;;;“?“‘17:;)‘ :c%:cﬂ;ax;}: G;ﬁiﬁ*‘;ﬂ:’;ﬁ npoliecc  aBTOKONEOaHUi, KOTOPbI
B MOZIEKY/MPHOE COCTOSHMe, To ecTh 6 ras.  PACKAYMBAET OTHE/bHBbIE TIMKW, BBOIA
UX B pesoHaHc), nobasnsisl B Macio BCE HOBble M HOBbie YaCTHLLbI
merania, yBennuueas 3asopsl (puc. 3). Kpome Toro, Maco riperepre-
BaeT W3-3a [IeCTBUsS TeMIepaTypbl U MeXaHOaKTUBALIMH IECTPYKLMIO,
06pasyst aTOMapHBbIi BOAOPOJ, KOTOPbIH, SBJISSICh MOLIHbIM KaTanu3a-
TOPOM, YCTPEM/ISIeTCs B 30HY MOBbILLIEHHDIX TEMIIEPATYp — MOANoBep-
XHOCTHbIfi C/O7, HarpeBaemblil 3a CUET MIACTHYECKUX JleopMaLni,
BbI3bIBAEMBIX CJIBMIOBLIMM YCHJIMSMM M TeM, YTO MMOBEPXHOCTHbIN
ot 6oJiee NPOUHbII ¥ UMEET JIYULLINI Tena00TBO.

3a CuéT TepMOLMKIMPoBaHUs (3PPEKT MHKPOKaHABOK BO3OYXK-
jaeT npouecc asTokosebaHuii, 4To obecreunBaeT TEPMOLMKINPO-
paHue) ramMma-pasa (MapTeHcHT) nepexonut B anbda-dasy (pepput)
CTIZIABOB HA OCHOBE JKeJesa M HUKeJs, 4To oDecneunBaeT cBepxre-
KY4ecTh MOBEPXHOCTHOrO CJIosl, TaK Kak npu pasoBOM mepexosie
BbIZENSETCA 3HAuYMTeIbHOe KONMMYECTBO aTOMapHOro BOAOPOAA.
Benencreue Gonbiuioit ckopoctn oxnaxzaenuns 10~107 cex. noepx-
HOCTHbIe GYTOPKHM NOJIKAMBAIOTCA PUM3ObITKEKMCIIOPOAaA, pOpMUpPYs
13 JIEFMPOBAHHOIO KMCTIOPOIOM CIIIaBa KJIacTepbl pasmepamMu oKoo
10 1M (HaHOMeTpOB).

ATOMapHbIii  BOJIOpOZ, BCTYNas B XUMHYECKHE PeaKuHu
€ METaIoM ¥ 00pa3ys XpynKue THApaThl, 3aM0JHAET NOPbl MUKPO-
TPEUMH M JUCIOKAUMM TMOANOBEPXHOCTHOro cnos (puc. 2 u 3).

B B TFTEA
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CoenuHAsICh APYT C APYTOM B MOJIEKY/ISAPHbIIA BOAOPOJ, OH HaKaMIH-
BaeTca B MoObIX NONOCTAX U PacKIMHHBAET HX, paipylias MeTann,
TaK KakK co3JapaemMble YCHJIMSI TPEBbIAIOT Mpenena Mnpo4YHOCTH
MaTepHaJa. Takum OGPESOM, NpPOHCXOOHT lleu:yﬁqa'roe OTC/I0EHHE,

3a cuér a¢pdexra Pebunnepa, obpasoBaHue ruapaTos (XpynKux
COEJIMHEHHIT) MPOMCXOUT U HA NMOBEPXHOCTH MeTamna. A 9To noa-
TBEPXIAAET, 4YTO MNPOYHOCTb CO30ABAEMbIX MOBEPXHOCTHbIX CJ'IOéB,
6e3 yuéra 3almThl OT ATOMAPHOrO BOJAOPO/A, HE pelaeT npodnembl
MOBBILIEHNS U3HOCOYCTOHUMBOCTH!

Hano nomunte, XTO HepaBHOMEpHO YNpoYHAET MeTau.
310 BENET K TOMY, YTO B MEKKPUCTAJUIMTHOM MPOCTPAHCTEE HaKar-
niuBaeTcs Gonbluee KOJIUYeCTBO MEJIKMX ATOMOE, HCNONbL3YEeMBIX 1115
nedopMaluK pelléTkd MeTauia, uTo MPUBOJAUT K OXPYMYMBAHUIO
3epHa MeTarn’a, v, IPOBOMMbIE B JlajbHefLleM MeponpHsaTHs (HH3KH
OTNYCK M ,Ilp.), He oGecrneunBaioT JOCTATOYHOW TOMOTEHM3aLUKU WK
PE3KO MOBLILIAIOT LEeHY NPoayKLUHH.

3a cuéT yBenuueHMs 3a30pa MeXJY KOHTAKTUPYEMbIMMW MOBep-
XHOCTAMM, MOBBILLIAETCA aMIINUTYAA 6HGHHB. 4TO YCKOpSeT npoiecc
paspylLeHus.

Macno umeer Baskoctb 0 100 caHTHCTOKC, MOITOMY MOXKET
paboTaTh TOIKO KaK OXNAXAAIOLas JKUAKOCTb, M TOJIBKO B Clyuae
aerta «MacNIHOro KNAMHA» KaK CMA3OuHblii MaTepualn, Tak Kak
JIaXKe MpU CPeJIHeHarpysKeHHbIX Y31ax CMasouHblit MaTepuan J0JIKeH
umerhb BaA3KocTb He MeHee 10000 caHTHCTOKC (IMTON, COMMAON M AP.).

Onnako Mcnosb3oBaTh IPGEKT «MACIAHOTO KIIMHA» MPH CO3[1aH1H
KOHCTPYKLMH JI0BOJIbHO CIIOMKHAs 3a1a4a:

*  CNOXKHOCTb MOIBOAA Macia B 30HY KOHTAaKTa npu Tpebyemom

NaBleHuu;

*  YMCTOTA MACHa;
*  CJIOXHOCTb Y3JI0B YIUIOTHEHUS];
*  CJIOKHOCTb B 0BecriedeHn napanesbHbIX KaHaioB OT 3aCOPeHHsI.

Mpuuém, Ha AAHHOM YPOBHE Pa3BUTHS IPOMBILITIEHHOCTH BOOOLILE
MCIOIb30BaTh 3P PEKT MOXKHO TOJIBKO B 3aKPbITHIX (POPMAX IBHKEHHS!
M HEBO3MO3KHO Ha TaKMX y3/ax, Kak 3y0uaTble Koéca ¥ NOALUMITHUKM
KaueHus 1 Ipyrue.
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[Moaromy, no nocnenHero BpeMetH, 3ajava yBelauueHus MoTope-
Cypca pellanach nyTéM YIy4lIeHHs CBOHCTB MaTepHanoB KOHTAKTH-
pyembIx JieTaselt, creuuanbHoit 06paboTkoil nosepxHocTel 1 ynyy-
LIeHHeM CBOICTB NMpUMEHAEMbIX Macer.

puc. 4-5: [lpu Bwefennn & macno pas-
JIHYHBIX aHTH!MHPﬂblK W 3an0sHAH0ILMX
MpHCAAoK, B MEPEOE BPEMA NPOMCAOIHT
yayuwenne pabortsl (cHikaerca eubpaumns
) Illth[}, HO H3-33 NPON0IKEHNA HACkILLEe-
HUS METAINE ATOMAPHBIM M MONERYIAPHBIM
BOACPOAOM, COITAHMA MMIPATOR METANIOE
B ME)KKPHCTHJIIIH'H[DM I'IPOLTpa“CTBE, I'Ip(!-
HCXOANT paapylummc [IOllllOHEpXHDCI'HOFO
CN0A, YTO NPUBOINT K €10 Helyiuatomy
WM KPHTEPHOM‘,’ OTCHaHBAHWIO.

Mpucapgxu.

B nocnenxue rofibl akTUBHO MpUMe-
HSIIOTCSI MHOTOYUCTIEHHbIe MPHCAKH,
KaK yiaydluaioliue CBOWCTBA Maced,
TaK 1 obecneunBaioiue BhipaBHHBaHKe
nedextoB Mukpopenbeda TpyLHXCH
nogepxHocreit ([lecra, Acnekt mMoau-
¢uxarop,  YuuBepcasipHblii  MOAM-
cukarop, CYPM, I'perepun, PuMer,
Fenom, ER, Xano, FORSAN(dopcan),
Cynpotexk u gpyrue).

Mexanusm  paboTbl  MpUCAnKK
KpaTKo paccCMOTPUM Ha rmpumepe
PUCYHKOB 4 1 5, e Ta e rnapa TpeHusl
MOKa3aHa B TOM JKe YBEJIHYEHHUH, UTO
W Ha JPYrux pUCYHKAx, HO C YYETOM
MpOrpeccUpyioLLEro 3HoCa.

BBonuM:©  aHTMOKCHMOAHTBI sl
NPeAoTBPALLEHUS]  CTAPEHUs]  Macna,
AHTH3aZMPHbIE W 3arOJHSIOLIHE
anementsl. B npouecce  Tpenus
KpyMHble KpaTepbl Ha MOBEPXHOCTAX
MeTanna HarnoNHAITCA  3anonHA-
WMMH 3n1eMeHTaMu. HacTUuHo BbipOB-
HEHHble TOBEPXHOCTM Ha aHTH3a-
JIMPHBIX 3NIEMEHTax, KaK Ha [iapukax,
MPOCKanb3bIBAIOT APYT M0 IPYTY.

OCHOBHOI HEJIOCTATOK JAHHOW TEXHOJIOTMH 3aKJIIOYAETCH B TOM,
YTO B MECTax Tpehusi BCE Bpemsi HEOOXOAMMO Hamuuue NpUcamki
B ZI0CTATOMHOI KOHUeHTpauun. O6pasylowuiics aToMapHblii BONopo/,
pesysibTaT AeCTPYKUMM Maca, Kak W B ciyuae paboTbl KOHCTPYKLMK

28



Ge3 npucanKy, YCTPEMIISETCS B MOATNOBEPXHOCTHBIN CTIOH MeTaia,
paspyiiias ero TakuM xxe 00pasoM, Kak 1 6e3 NpucamKu, Ho ¢ MeHblueit
CKOPOCTBIO.

[Tpu aTOM NozpAEep:KaHKEe 3HAYUTENbHOI KOHLEHTPALIMK MPUCATOK
B CMCTeMe [10/1a41 Macsia NOBbILAeT BePOATHOCTb 3aCOpeHus napar-
JIENIbHOW BETBY MacNSHOM CHCTEMbI.

Kpome 3TOro Hy;kKHO IOMHMTb, YTO NPHCATAKH: KepaMMKa, opra-
HuKa (¢roponnacT-TedioH), MeTanNOOPraHUKa, B CTAHAAPTHOM
BHPHEHTE‘.‘ HEe B COCTOAHHMH oﬁecneth 3alUTY OT a'romapuoro
nonopona, l'li:l!’.:l'(()]'lI:-Kyr He Co3nawT YCJIOBI‘Iﬁ s ero CBA3blBaHHA 683
00pa30BaHKs THAPHAOR C METaJIaMH, TO €CTh He NPeOTBPAILAI0T
BOI[OPO,[[HOI’O OXPYIT‘{HBaHHSI I]OJIIIOBEPXIIOCTHOI'O CJioa MeTanna.

Huaxkun moHoKpucTann.
Texuonorua 3BH«Peareut 3000».

JlanHasg TeXHONOrus 3aK1iouyaercsl B MCNONb30BaHMM 3P QeKTor
W 3aKOHOMEPHOCTE!, BO3HUKAIOWMX B Nape TPeHUs B NPHCYTCTBUM
cHCTeM, BRITIOUAIOLIUX (pHUC. 6):

S E *  Kepamuky (ynpounsioiimne aucnep-
CHbIE CUCTEMBI, CMOCOOHbIE KOMIEHCH-
poBaTh COOCTBEHHBIE AMCMEPCHOHHBIE
CUCTEMBI, AMPPYHAMPYIOLLKE C IOBEp-
XHOCTM B [OANOBEPXHOCTHbIE CIIOM
Merasnna);
¢ Merannbl (nerupyoume Matpuiy
MOBEPXHOCTHOrO W NOJNOBEPXHOCT-

HOrO CNOEB napbl TPeHUs );

puc. 6 Tpu  Beegennn B Macio
3BK «Pearent 3000s, markwe coctan- © MOI[H(iJHKaTOphI (CI‘IH}KEIOLU,PIE
IOIME HEe NDIBONAINT cKaaupeats rpefum CKOPOCT}_, ﬂu¢¢)y3}1}»{ HHCHEPCHOHHHK
(BLICTYNB) APH JEHHOM KA3CCE YACTOTHE
H T“'”‘K,‘.T”. FAMOITHAR NOCTENEHHD HC]”“R ynpqug}Ome CHCTEM C nOBePXHOC_
HOCTH NOBEPXHOCTER KOHTAKTOB, THHIX CﬂOéB B ﬂDﬂHOBeprOCTHble};
« Opranuka (nuranaet, obecrieynBalolMe CBSI3bIBAHUE dTOMAPHOr0

Bonapo.&a. BbIENSALWerocd ]"IPH y =0 nepexonax B crilaBax

Ha Fe u/unm Ni ocHoBe);

*  Meranno-oprauuxy (crabunusarop npouecca MpeaoKUCIIeHHs

1 pOPMHPYIOLIHWIT IETMPOBAHHbBIA KHCIIOPOAOM CIUIAB).




I¢pdexThl Wap:KUPOBaHKs, CBEPXTEKY4ECTH CNJaBOB HAa OCHOBE
Ni u Fe, aMcnepcMoHHas NOHOPHAS NOANUTKA NOBEPXHOCTHOTO CI0,
CBA3bIBAHME M3JMIIHEr0 aTOMapHOro BOAOPOAA TPH CHUKEHWH ero
NapLUXanbHOro JaBJIeHusl, 4T0 NO3BOMSET OTCAChIBAThL €ro U3 00bEma
meranna, u apyrue 3¢pQeKTsl No3BOJISIOT NOBLILIATE Pecypc yana
Tpenust B 3~10 pas.

Tak Texnonorust «Hoy-Xay» nossonger obecneunBarb NOHOPHYIO
NOAMUTKY MOBEPXHOCTHOTO C/I0A He ToJIbKO cuctemamu IV A rpynnbi
B cucremax Nb — Me IV A — C,N,0, Hou Nb — Me Il A (IIA) — O.

Hano ormerutb, uto tennora obpasosanust Me Il A rpynnbl
Me,O, npumMepHO B iBa pasa Bbliie TerioTel 06paszosanus Me [V A
rpyhnbl MeCz. Tak, cooreercreento, Me,O, ana Al=400,5; Sc=458,2;
Y=420,1; La=428,9; a nna MeC2 Ti=225,5; Zr=263; Hf=272;
Th=294 (nns MeCn MeN IV A rpynnst cootercreento B 5 u 3 pasa
nna Ti, Zn, Hf, a s Th MeC=29,6 kkan/monb).

Ecim yciioBHO pasaenuTh MpoTeKalolye MpoLeccsl Ha ITarbl,
TO MOXHO NpeacTaBuTh cebe KapTUHY credyloumM obpasom.
3a cuér BbICOKOH 3Heprun obpa-
30BaHMS TIPOUHBLIX (pa3 BHE#peHMs
metamnos I A; 1 A; IV A rpynn nepu-
OIWYECKOI  CHCTEMBI  3JIEMEHTOB,
UCMOMb3YeMbIX B 3alLUTHO-BOCCTAHO-
BHUTEJILHOM MOKPbITUM, B NanbHeiILem
3BI1 — KOMIOHEHT KepaMUKH, B MECTAX
KOHTAKTa BBIMOJIHAIOTCS KaK cynep-
phe. 7: r(.!n:(:wmqzt,'c'rc;; nUBeprn.)r.‘er ¢HHH!UH1>]B _onepamm 06p860TKH
naéuka uz oprawmkn, meranioe u YIA TIOBEPXHOCTEH TpPEHMA: OYMCTKA OT
e i) XTI HATapOB, OKCHIOR, NK0OBpasoBal
Ximuueckoit  noauporkn  nap tpends, TAK W NOJIMUTKA MOBEPXHOCTHOTO CNOA
e o, METIPEPHBHO. b yHTApYIOILINH 13
WansIEen pexume ouiaT nape Tpen  HEE  JIMCMEPCHMOHHO  YIPOYHAOLIMMH
OT NaKOB, Harapos #ROKCOFGHH“- onmit- - cycreMamu.  KomrnoHeuTt OpraHuMKa
ManLHO NOOroHAR JeTand OTHOCHTENLHO
apyr apyra. OGpasyioweecs sawmrio- [PHHUMAET Y4YacTME B YCKOPEHMM
BOCCTAHOBHTENRHOR HDKPthHe no ceoed 3T0[-0 npo[lecca‘ a TaK )Ke BOC(..TaHOB_

CTPYK 2 NOBTOPAET 3 EKT NOPOLWKO-
e cdon et NEHUN METANNIOB M3 OKCUIOB, CBSAZbI-

T RN TRTERA
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BAHMM aTOMHOTO BOROPOAA U cuHTese yrieponopoaos ua CO u/mnu
CO,+H. Komnonent metann ofecneunsaer JIernpoBaH1e NoBepxHoC-
THOTO M IOANIOBEPXHOCTHOTO CNI0EB (puc. 7).

lMporekanue stux npoueccoe obecrneunpaercs npu addexrax:
MHEPOKaHABOK, 069CﬂeLIHBaf0|-U.HX CBEPXTEKYYEeCTb ChnjdBoOB Ha
ocnose Fe u Ni, npu napuqansHom naB/ieHMH aTOMapHOTO BOJIOPO.A
Gonee 0,02 Mna, (nanpumep, npu ~500 UMKNIOB LMKIMPOBAHUS Nepe-
xona Fe y > a); audyHaMpoBaHUM JUCTIEPCHOHHO YTPOUHSIOLIMX
CHCTEM M3 30HbI TPEHHs! B MOJMOBEPXHOCTHbIE CJ/IOM, @ W3 MOMMNO0-
BEPXHOCTHBIX C/I08B  audpyHanpoBanun  Hekapbunoobpasyioumx
(Hanpumep, Fe, Ni) B noBepxHOCTHbIE CJIOU.

B mecrax NOKaIbHOTO KOHTAaKTa B MKPOOOBEMaX Temneparypbl,
HanpuMep, XpoMocozepKalumMx cniasos aocruraer 900°C, uro npu
ckopoctax oxnaxaenus 10°~107 cexynabt Benér k apdekry neru-
poBauus kucnopogom crnasos (JIKC), ¢popmupoBanuio knacrepos,
He SBJIMIOIMXCH OKCHAAMM, HO C 3HEprueli KOBaJIeHTHOH CBA3M.
Bbicokonpoubie JIKC knacteps! «mnaBaioT» B Matpule B MOJYK-
NaTPaTHON CBs3M (He J0CTATOYHO MPOYHO CBSA3aHbI C MaTPULIEH).
Ipotiecc cBs3bIBaHMS ¥ CHHTE3 aTOMApPHOTO BOOPOAA 00ecneunBaer:
CHMKEHHE MaplUManbHOre NaBNneHust BOAOpPoaa B MeTasle, 3allHias
€ro OT BOJIOPOZIHBIX M3HOCA W CTAPEHMs], HE TOJIbKO B MOBEPXHOCTHOM
Cnoe, HO M Mo BCei ToJILLHHE KOHCTPYKLIHH.

Hanuuue KaTanuTUYeCKUX CMCTEM, AMCMEPCHO- YNPOYHSIOLIMX
CHCTEM M JIMTaHHbIX cUcTeM 0BecreunBaloT Tak e 3a cuét anddy-
3UOHHBIX MPOLIECCOB M 3HAYMTENIbHBIX JIOKAJIbHBIX Temreparyp,
JIaBNEHUH M LMK/IOB 3THMX BO3AEHCTBWI (IJIIOOHHBIE WMITYJIbCHbIE
BO3/IEHCTBUS — HU3KOTEMMEeparypHas nnasma — 3JIeKTpo-MariuTHoO-
rpaBHTaUHOHHOE BO34EHCTBUE nepexonoe KBasUCHUCTEM B HUINOJIN
TUTOC [TIFOOHBI ), IEPeCTPYKTYPUPOBAHME He CMeLLMBAEMbIX B 0ObIUHbIX
yenosusax cucrem Nb — MelllA(IIA) — O.

B npoteccax wapkuposanmsi obecriednBaercs He TOJIbKO Macco-
nepexoc, obecrneunBaioLUm1il aKTHBHOE NlepemMelLIMBaHie He CMelLMBa-
eMbiX B OObIMHbBIX YC/IOBUSIX CUCTEM, HO M MOSIBNIEHNE HOBbIX MCIIO-
Kauuit B NOANOBEPXHOCTHOM CII0€, NOBbILAA NEeKTPOCONpPOTUBIEHKE
(NOHMXKas MAOTHOCTbL HU3KOTEMIEPATYPHOM [U1a3Mbl), MPEnsaTCTBY-
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puc. 8:  [Mponomkaer  dopMuposathes
MOBEPXHOCTHRIA M NOJANOBEPXHOCTHLIA
CAOA 33UIMTHO-BOCCTAHOBMTENLHOTO NOK-
poiTHS.  ATOMApHLIE  BOZOPOA  BCTYNAeT
6 [EARKUHI0 ©  XMM. COCTABSMMIOUIMI
3BK «Pearent 3000+ w coznaet npounwe
CHAZH, yHe OXPYNHEHHBIX 3ePEH MeTanna.
Henpepuigno ofpasyiowmiics aTomapHei
BOJAOPOIL B 30HE TPEHHA YHKE He BCTY-
NaeT B PeaKUMIo € MeTAnnoM, TaK Kak
JAUMTHO-BOCCTAHOBUTENBHO2 HOK!Jb'I'I.'I[B
ABMAETCA JIHANEKTPHKOM W HE NPONYCKaeT
INEKTPOMATHHTHBIE NOJA B I'IEIII..HQ)NKY
seranna. Koaddmument Tpenus nokpuitis
AHOMANHO Huakui, Tak kak YIA mapo-
FPIUII:Hbl. d OprasHo-MeTaAHYECKan YacTh

joLIee IBMKEHHIO BITyKAAI0LINX TOKOB,
4TO CnocobCTBYET CTOKY aTOMApPHOro
BOJOpOZa W3 METassa B 30HY MOBbI-
LUEHHOH AU PY3MOHHON AKTUBHOCTH,
T.e. K 30He TpeTbero Tena (macna)
(puc. 8).

lNepexontbie metannb IV A rpynins
npu Hanuuuu C,N,O B BhIlLENEpeunc-
NIeHHBIX  YCTIOBUSIX CrIOCOOHBI  cCaMu
(popMHpOBaTh AMCNEPCHOHHO-YNPOY-
nsiotuue cucrembl Nb - Me(IVA)-C, N, O,
NOJUIePXKMBAs MPOYHOCTb, d 3HAUMT
M3HOCOCTOIKOCTb MOBEPXHOCTEN naph
TpeHus.

WcrionbaoBatue aHTHOKCHAHTOB B
3BK «Pearent 3000» Heobxoaumo s
BOCCTAHOBNeHUs! OKCUJIOB, 3 KMCIIOPO-
aocofepsauux — s GopMUpoOBaHUs
JIKC.

3a Cuér BSI3KMX M MJIACTUYECKMX

TpogpoayE. CBOWCTB METanI0B (MpenMyLIeCTReHHO

HexkapGuaocoepKalnx) 06eCneunBaeTCs CHUKEHNE OXPYNUMBAHMS
MaTpULibl MOBEPXHOCTHOrO M MOJMNOBEPXHOCTHOTO coés. Marpuily
MOXKHO CPAaBHHTDL C BOJIOKHHUCTOI cUCTemMOit, popmupyronieics nyrém
00pasoBaHMa NUCIOKAUWH, TyHHENel, MPOLEeCCOB WapKUPOBaHNs
M WMHbIX HeryoTHOCTeH (puc. 9). Marpuua crocofHa yaepKusathb
B CBOMX HEMIOTHOCTSX MIMCNEPCMOHHO YIPOYHSIOWME CHCTeMbL:
KNacTepbl PasnuyHbIX TUMOB, @ TAK K KaTaM3aTopbl U IMraHbl.
Karanusatoppl MHALMMPYIOT UenHble XUMHYECKHE peaxkuiuy,
HanpagseHHbie Ha MG YSMOHHBIE M CerperauMoHHbIe MPOLECcChl
g meraie a0 raybunbr 0,2 mm. B 3ome koutakta QopmupyroTcs
KNnarparbl, CHCTEMA THIA ANCYIb(HOKUCTIOTH (PTANOUMAaHMHA KoDanbTa,
NPUYEM JIMranjibl AMCYNbPOKUCIOT 3aMelaloTcs Ha, HanpuMmep,
N—OKCHMETHIUMaHYPOBYIO KUCJIOTY, YTO HAfeNSeT KAaTPaT THKCO-
TPOMHBLIMK M MHBIMK CBOMCTBaMH (3a cuér HecrabunbHOCTH obecne-
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UMBAETCS MPOTEKAHWe OKUCITUTENLHO-
BOCCTAHOBUTENIbHBIX ~ MPOLIECCOB B
Tpebyembix HanpapieHusix u ¢ Tpeby-
eMbIMH cKopocTAMH). Takium o6pasom,
obecreunBaercs ynpasneHne XUMH-
YEeCKMMM NpPOLIECCAMU B 30He TPeHus!
nyréM  BBElleHMs  KaTaju3aTopoB,
orpeieNiEHHbIM CrlocoBoM JIMraHamnpo-

TR BAHHBIX.

pic. 9: NopepxHoCTHBIR 1 NOANOREPXHOCT- ManHLla — rnopucTast cucrema
Huift ciom copmuposansl, OBpazosauHas 6
matpuua u3 YA, opramuku u Metanios (Bomokuut), obnanaiowas 3ddexrom
ofnanaer TUKCOTPONHLIMM  CBOCTRAMI  CBEPXTEKYYECTH MPH TepMalnKIMpo-
(TeryutecTeio) H cnocofiia BLIARNHBATLCS F <
npu N2 LITOUHOM HAPAUIHBAHHA, Iror BaHWUH ( € cnniaea Y Z o nepexoﬂax Y)Ke
appext nossonser coinasats noxpurwe, 500 uuxﬂax) BeneT ceﬁ;]‘ KaK UKW
HOpManuay TEXHONOT 3a30[hE
mexanusmos. Ho, npu otcyrersun oxnax- MOHOKPHCTAJIT B 30HE KOHTAKTA.
JEHMS NOBEPXHOCTH MACIOM HIH ADYIHMH KepaMHKa -_ )IHCﬂepCHOHHO‘
CMAIKAMM J3HHOM NapLi TPEHMS, KMAKO-
Kpcranmeckas  dpakua kpucrann- Y HIOTHAIOWAA — CUCTEMA  3aMOJIHACT
3yeTcd, ONTHMANbHO yMesbluad 3asoput TIOPbI, TYHHENH, IWUCIOKaUMW W HHble
KOHTAKTHPYEMBIX OBEPXHOCTE 11 Habe-
o o HEINJIOTHOCTH, NpefoXpaHss Bs3Kue
CHCTeMbl OT HMCTUPaHus, 3(PQeKToR
MUKPOCXBATbIBAaHUS! MPU ManblX IHEProB3auMONeicTeuax. 3a cuér
oueHb €naboro B3aUMMOZENCTBHSL KePAMHKM € Marpuueil, 0co6eHHo
Nb — Me(lIA, IlIA) — O obecneunBaercs: cHuwkenne auddysnn
C NMOBEPXHOCTH B NMOANOBEPXHOCTHYIO 30HY KEPpaMWUKH, YTO CHUMKAET
pacxon KepaMHKH NMpH TPEHHH. Hanuuue B 30HE KOHTAaKTa aHTHOK-
cMAaHToB obecneuyrBaeT BOCCTAHOBJIEHME OKCMAOB JIO METaIOB,
a kucnopoaocogepxkalmnx — popmupoatue JIKC.

Pacrekanue xuakoro MOHOKpHCTaJ/lla H3MEHAeT MHKporeo-
METPHIO MOBEPXHOCTEH TPEHUs JI0 3HepreTHuecku OoJiee BLIFOHOIA,
00pa3zyst npu 3TOM NOPUCTYIO MIEHKY MAaTOBOTO LIBETA, JIErko YJep-
SKMBAIOLLYIO Macslo, YTO 3HaYUTeNbHO 3¢ eKTHBHEee 11epOoXOBaTOCTH
OT XOHMHroBaHus. B kauecree KepaMHKH UCNONb3YIOTCA NPUPOIHLIE
YIA, urnbl M GUOPUIIIBL, TMraHAMPOBaHHbIE DMONOTHYECKH U COCTa-
PeHHbIe B aBTOKNIaBax.
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Builienepeuncrientbie  poUECCh  MPOTEKAIOT — NapaneNnsHo
He TOJIbKO B 30HE KOHTAKTa. B 30He KOHTAKTa CHCTEeMa aKTUBUPYeTCS,
@ B Macne npoxCXoasT NPOLeCchl Ha FOMOreHHO-TeTepareHHblX Kara-
7M3aTOpAX, HAXOMSALUMXCS B Macrie.

MoXHO chienaTh BbIBOI, YTO B NMPUPOZE HENpEepbIBHO NPOTEKaloT
CNEeAYIOLME PeaKLIMi:

* g]epHble LenHble peakimy;

*  sjepHble peakunu CUHTe3a;

*  XMMHWYECKHE LIeMHbIe PeakLuu;

*  XMMUWYECKHe peakuuu cuHTesa (otkpoitie akanemixa H.H. Ceménosa).

CopMHpOBaHHBIN KUIKHMIT MOHOKPHCTAT (PUC. 9) UMEET CIOXKHYIO
UBHKO-XMMUHECKYIO CTPYKTYPY.

Accoumauns MMHEpanoB, METAIOB U OPraHHYeCcKHUX BeulecTB
GMONOrUYECKH U THAPOTEPMATbHO 00paGoTaHHbIX oGecneunsaer
HeobX0/MMbIe YCIOBHS HE TOIbKO (POPMHPOBaHHS M NOJIEPKAHNS
MOBEPXHOCTHOTO M MOANOBEPXHOCTHOrO JKUOKOKPHCTA/LIHYECKUX
CnoéB B TeYEHHE 3alaHHOTO PELIENTOM BPEMEHH, HO U obecneYueaeT
¢popmupoBanne camoperyupyemoii «KHBOIi» CHCTEMBI, B KOTOPOi
HOYT HernpepbiBHbIE MPOUECChI MaccoNepeHoca n npeobpasosanus
KMHETHYECKOi SHEPrHH B MOTEHUHATbHYIO U Ha060pOT.

Ynpaenenne npoueccamu  Hapalupanus  ofecrieyupaercs
MyTEM M3MEHEHHs] COOTHOLIGHMIT KepaMMKH, MeTania W OpraHuku
(«Hoy-Xay») ¢ o6ssatensHbiM yuéTom: Gopmbl ABIKEHMS, MaTepH-
aJloB 1apel TPeHUsl, OTHOCHTENLHOM CKOPOCTH, TeMIepaTypsl Macha,
THIA MACNa, OKPYKaOLLEeH Cpefibl.
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OcHoebl npumeHeHna 3BH «Pearent 3000»
ANA NOBbIWEHWA SHCI'II'I‘jaTaI.IHDHHhIK U TEXHU4YECHUX
noxKasaTtenen MawuH U1 MEeXaHU3MOB.

Bbmycxathle B Poccuu u 3a pyﬁemom Macrna 1 CMasku He YyI0B-
NIETBOPAIOT TPeOOBAHMSAM K COBPEMEHHOI TEeXHUKe MpH e€ 3KCIly-
araunu. ITO MNPOHCXONMT HECMOTPS Ha TO, uTO B GasoBble Macna
BBOAATCA 3HAYMTEbHbBIE KOJIMYECTBa pa3H006p33HbIX CTAHOAPTHDLIX
npucanok (aHTHOKCHHaHTb], AHTHKOPPO3WOHHLIE, dHTHU3alIUpHbIE,
nenoracureny, [1AB 1 1p.). B macnax u cmaskax He obecrneunBaercs
KOMMEHCAUUsl JMCIIePCHOHHO-YNPOYHSIOIMX cHCTeM, AnddyHau-
PYIOLIMX C MOBEPXHOCTH Map TPeHHs B MyOMHY Tena M KOHTpTena,
a raxske moboe macio Ha 90% BbINONHSIET PO/ TENN00TBOAA B pabo-
TAWUMX MeXaHu3Max.

3BK «Pearent 3000» umeer NPUHUMNMANLHO MHOM MEXaHW3M
3aLUKMTBI NOBEPXHOCTE! TpeHus, Macen U cmasok. 3BK «Pearent 3000»
— JOHOp H I'DMOFEHHO-I’ET&pOI‘EHHbIﬁ KaTanauiartop, obecneunsa-
IOILMIT MOAM(ULMPOBAHHME Tesa W KOHTPTeNa, CHIWKaoWmi auddy-
3HOHHbIE MpOoUecchl H MOANUTHIBAIOLMIA M3 Macna M CMa3Ku noeep-
XHOCTHM TPEHHS AUCMEPCHMOHHO-YIPOYHSIIOLIMMU cucTeMamu. Kpome
ITOro, obecneunsaercs JIMrMpOBAaHKE MMOBEPXHOCTHOTO M noanosep-
XHOCTHOro cnoée nnactudnbiMu Metannamu (Nb, Co, Ni, Ta u ap.).
Ynpounsiowme cuctembl — 370 MeX (rae: Me = Zr,Hf; a X = CN,0).

3BK «Pearent 3000» — 3TO CnoXKHasi KOMIO3MLIMA, COCTOALLAs
M3 KOMIOHEHTOB, nepepaboTaHHbiX OMONOrMYeCKMM M TMApOTep-
MarbHBIM  CMOCOOOM  rOMOr@HHO-TeTePOreHHbIX  Karaju3aTopos:
TNPUPOIHBIX MUHEPANIOB, MCKYCCTBEHHBIX cUCTeM (Metasiokodep-
MEHTOB M XOJI0(EPMEHTOR), IMraHj U AUCIePCHOHHO-YPOYHSIOLIMX
CHUCTEM.

Cocrae u3roraBnueaercs no ocHose 10 naTteHToB W yeTbIpEx
«Hoy-Xay». C 1976 no 1982 rr. Textonorus Obina MCNonb3oBaHa
MpH PEMOHTAX M IKCITyaTalMK MaLlMH U MEXaHU3MOB B BOGHHOMPO-
MBILLINIEHHOM KoMnyekce TuxookeaHckoro siora rpu yBenoMiIeHuu
B.I. lonroea u Hay. Tex. ynp., KoHTpaamupana Jleonrbesa.

3BK «Pearent 3000» MokeT GbITb MCMONBb30BaH B /1100bIX 6330BbIX
macjiax MMHepalbHOM M CHHTETMYECKOM OCHOBBbIL.
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OO611en3BecTHO, 4TO Macna (YrIeBOLOPOHbIE W CHHTETHYECKHUE)
H CMAa3zku (SaFYCTHTBﬂb — MeTaniv4yecKkue Mle‘Ia) NpeuMyLecTBeHHO
MpefiHasHauyeHbl U OXJIaX[AeHHs MOBEPXHOCTeH TpeHHs, OTBOAa
NPOAYKTOB M3HOCAa M (OPMUPOBAaHUS KOMIUIEKCOE HAa Oase paspy-
L1aeMOoi MeTaJUIHYEeCKOi OCHOBbI (MOBEPXHOCTEi TpeHwus), YrieBo-
NOpPOZIOB W Kuchopona. M3 npoaykToB JecTpyKUuu mMaces U cMasok
Ha METaJMYECKOi NMOBEPXHOCTH (HOPMHUPYIOTCS NIAKKM — CIEJICTBHE
raybokoro okucnenus. Ilpy nenonssopanuy 3BK «Pearent 3000»
M3 NPOAYKTOB NECTPYKUMW (OPMMPYIOTCS KOMIUIEKCbl, OpraHo-
MeTanno-KepaMH4eckoe (3alMTHO-BOCCTAHOBUTENIbHOE) MOKPHITHE,
npu 3ToM ofecrneuMBaeTcs YTUAM3ALMs aTOMApHOTO BOAOPOAA
(3T NPOAYKT AECTPYKUMK MACEN U CMA30K, @ TAK)KE Pe3ysbTaT TepMo-
LMKMpOBaHust (a3oBoro nepexopna mapreHcura y-¢asol B heppuT
a-azy).

Takum obpazom QopMHUpyeTcs  3alUTHO-BOCCTAHOBUTENBHOE
MORPbITHE, [peacTapnsioee coboi KUAKMIT MOHOKpUCTAIL, Bblpa-
LIEHHbIA Ha KPUCTANIMMECKON DElIETKe KOHTAKTUPYIOLIMX NOBepX-
HOCTEi, CoZiep KallMil B KAYECTBE MCXOIHBIX [POJIYKTOB KOMIOHEHTBI:
1. Knacrepbl XMMW4eCKOro W $iIepHOro npoucxoxaeHus (coemu-

HEHWs C PasiMuHbIMM 3HEPreTMYecKMMH B3aMMOJeHCTBUAMM

ot cun Ban [ep Baanbca no kBapk-rmooHHbiX ¢azoBbix nepe-

XOM10B KBAHT-TIONs ):

* ruapopobHble — KOMIUIEKCOHBI THMA METaNIOKO(pEPMEHTOB
1 xonodepmerToB (GMOKAaTANM3ATOPDI) — 3TO OPraHOMETAIIO-
KepamHKa;

*  ruapodunbHbe — Kepamuueckue (Mrabl M (pubpuisbl) coeau-
HEHMWS, BRITHOYalounimMe B OHPEﬂEﬂéHHbIX COOTHOLUEHUAX NnpupoaHbIe
MHUHEPabl CIeAYIOLMX KNacCHpUKaLHit:

* «COCTAPEHHbIe», BKJIOYAIOUIME B KAYECTBe JIMraHjl CBA3AHHYIO
BOAY;

- «cnabo cocrapeHHbler, BKIOYAOLIME B KAYECTBE JIMraHz THAPOK-
cunbryio rpynny OH;

* «oObluHbIE»,  BKJIOUAIOIIME  [MCIIEPCHOHHO-YTPOUHSIOLIME
crcrembl MeX (rme, Me — Zr u/unn Hf; X — C u/unaun N,B,0O),
ynbrpaaucnepctbie anvassl (YIA) v dynnepunsr;
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* «nBoithukn» — YIIA, dynnepunbl u cucrema MeX, cHaOxkéHHble
NUraHfaMu ¢ KpeMHHEBbIM OKOHYaHHEeM,

2. Knatparbl XMMHYECKOro M SIIEPHOrO NpPOMCXOKIeHUs (coenu-
HEHMS «XO3SIUH»-«rOCTb»! CUUTAETCS, YTO IHEPreTHUEeCKU OHMU He
CBSIZaHbl APYr C APYrOM: B XMMHYECKOM COGIMHEHMM «XO3SIMH»
3alUMILAET «rOCTS» OT CPeflbl, @ B sillepPHOM COBIMHEHMM «XO3SIMH»
pacTBOpSIET «rOCTS» U CaM MOKeT B30PBaTbCst).

3 KaTaJ’IHSaTOprZ METaJl/bl, METAJNIbI C JIMraHgamMm 1 6uokaTanmsa-
TOPbI (MeTannoKoepmMeHTbl U X0N0(pepMeHTbl) KaK rOMOTeHHbIE
W reTeporeHHble, a TakKe roMoreHHO-reTeporeHHbie.

4. JluraHpael: aHTMOKCHAAHTBI, CTabMIM3ATOPBLI, KoMIUIekcooOpaso-
BaTesu, CIIUPTEI, KUCJIOTbI M JIP. HHTPEJIMEHTDI.
3BK «Pearent 3000» B uenom npepcrasnser coboii cMech U3 JByxX

OCHOBHbBIX MMPOTHBOMNOJIOKHBIX PA3HOBMAHOCTEN!:

*  aHTUPPUKLMOHHBIE, CHUKAIOLIME KOS(PPULIMEHT TPEHUS;

* (pukuMOHHble, obecrneuuBaiolllie CLEMNIeHHe MoBepXHOCTeN
TpeHus  (AedopmaliMOHHas  cocTaensiowlas  Kosdguumenra
TPeHUs ) NPU CHIKEHWM MOJIEKYNISPHOI cocTapnsmole koadgdu-
LMeHTa Tpennust. 3To BaXKHO B aBTOMATHHECKMX KopoOKax repeznad,
Koraa Tpebyercs yMeHbILeHHe TMAPABIMYECKHX MOTePb TPeHus!
npu obecriedeHnm cLemnneHus Ha GPPUKLMOHAX.

[Tpu popmupoBanumn peLenToB U3 KOMMOHEHTOB JIOJIKHO Y4UTbI-
BaThCsl CNIEAYIOLIEe: MaTepuasn mapbl TPeHWs, Cpeja, Temneparypa,
cKkopocTb, popMma ABiKeHus. [lornaB Ha NOBEPXHOCTL TPEHWs! MalMH
1 mexanu3moB, 3BK «Pearent 3000» B3auMozeiicTByeT: ¢ YacTHLIAMH
M3HOCA Mapbl TPeHMS — MOAM(UUMPYET W JIerMpyeT MX, Hachillas
MHTPEIMEHTAMH W WHULMUPYS COPOLMOHHBIE, XeMOCOPOLMOHHbIE
M XMMHMYECKHEe MpOLeCcChl  OKMCIMTEbHO-BOCCTAHOBUTEIBHOTO
npoLecca U CUHTE3a, TPU IErKOM OKMCIIMTENbHOM NpoLiecce.

Ecnu  ycrnoBHO  paszenuTtbh MpoTeKalowMe  XMMHKO-(pH3NKO-
sIZIEPHBIE TTPOLECChI, TO MOXHO MPENCTaBuTh cebe KapTHHy Crefy-
o1UM 00pazom:

1. 3a cuér BbICOKO} TBEPAOCTH (PPUKLMOHHBIX CHCTEM (IMCrepcH-
OHHO-YNPOUHSAIOLMX CUCTEM) HA TIOBEPXHOCTSX TpeHus obecne-
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4MBAETCs Cynep(UHMLINAS NIOArOTOBKA, U NIPY Hanuuuu adQekTa

TEPMOLMKINPOBaHHs — criencTeus 3¢ dexta MUKPOKaHaBOK —

obecneunBaercsi NepecTpykTypHUpoBaHe ¢ (HOPMUPOBaHHUEM

JIKC ¢ wnaceienvem nonopoe MeX, VIA w dynnepunamu.

an TEPMGLI}'{KJIHPOB&HHH obecneunsaercs BbleneHde 3Ha4M-

TEJIBHOTO KOJIMMECTBA PACTBOPEHHOrO B MeTajuie aToOMapHOro

BOJIOPOJIa U, 3a CYET KaTaJn3aTOPOB U MHIPEIMEHTOB, €ro YTHIIN-

3auns npoucxoaut B Bume cuhtesa CO,+H > yrnesonoponsi,

CIUPTBI U T. A. ITH NPOLECChbl CBA3aHbI C TeM, 4TO, HalpuUMep,

B XpOMCOZiepsKallux craeax Ha ocHose Fe u Ni B Mectax siokans-

HOTO KOHTaKTa B MMKPOOObEMax pasBuBaeTCs Temrieparypa

10 900°C, npuuém npu ckopocTi oxnaxzaenus (10°-107 cek.)

obecneunBaerca JerupoaHve Kucrnopogom crnasa  (JIKC).

Pasmepsl 3Tux KnactepoB — npumepHo 10 HM, ¢ 3Heprueii Kora-

NIEHTHOM XMMMUUYECKO# CBsi3n npouHocTbio 60...65 HRCa.

2. 3a cuér BbICOKOIM cuCTeMbl — IIACTM4HAsi cucTema, (HopMu-
pyiouas Marpuily, a Takxe obecrieuMBaeT NMraHAMpOBaHHE.
WHrpennentsl 1 KaTtanusatopbl CNOCOGCTBYIOT MPOTEKAHUIO
COpOLMOHHBIX, XeMOCOPOLMOHHBIX M XUMHYECKMX MPOLIECCOB
B TPeGYEMOM KCTINYaTaLMOHHOM HEOBXOAUMOCTBLIO PEXUME.
TonumHa 3aLMUTHOrO €104 3aBUCUT OT (OPMbI JBHKEHUS Mapbl

TpeHus, MaTepHaa NoBepXHOCTel TPeHHs, TemMIIepaTyphl, JaB/leHus,

cpefibl, CKOPOCTM M 1IEPOXOBATOCTH, @ TAKKE OT Hanuums cobc-

TBEHHbIX IMCNIEPCUOHHO-YNPOUHSIOIIUX CUCTEM.

Peuentom o6ecrieunBaeTcst TOJILLMHE, TPOYHOCTD, (PPUKLIMOH-
HOCTb M aHTU(PPUKLIMOHHOCTb MOKPbITHS. (PopMUpyeMoe NMoKpbiTHE
06naiaeT TUKCOTPOMHOCTbIO, 3@ CHET 3¢dexTa CBEpXTEKyHeCTH,
yro obecrieuyMBaeT SIBJIEHWE CAMOPEryaMpOBaHUs, NpenoTspallas
M3JIMIIHEE HApalUMBaHWe, TNPUBOAALLEE K 3aKIMHUBAHUIO Y3NOB
TpeHus.

ChopmupoBaHHOe — 3alIMTHO-BOCCTAHOBUTENIbHOE  MOKPbITHE
obnanaer cnenyouMmu CBOACTBaMMK:

1. Bnuskne koapuUMEHTbI MECTHOrO PpACLIMPEHHs! MOKPbITUS
M MEeTaqIM4ecKOH NOANOKKM Mapsbl TPEHUsl, YTO MpenoTepallaer
CKanbIBaHHe,
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MuKpOTBEpAOCTD AWCHEPCHMOHHO-YNPOYHAIOMMX cucTeM MeX
63...70 HRC3, a YIA u ¢pynnepunos no 10 eannuu, no Moocy;
AHTM(PPHUKLMOHHAS CUCTeMa MMeeT aHOMajbHO HM3KMIA Kodd-
¢uument tpenus — npumepro 0,003...0,007 — u ucnonbayercs
B KauyecTBe CHMKEHMS MOJIEeKYJISIPHOH COCTaBisoLLei Koad-
dpuuMeHTa TpeHus;

@®pukiMoHHas cucrema umeer koagpguumeHt Tpenna 0,3,
4To obecrneunBaeT BO3MOKHOCTb [PH CHUKEHUM MOJIEKYJISIPHOI
cocragngiolieit koaduienTa TpeHus Macsa NoBbILIATh nedop-
MalMOHHYIO COCTaBJISIIOLLYIO KO3 pHLMeHTa TPeHUs, TEM CambIM
MO3BOJIAA MCHIOJIb30BATh COCTABE B aABTOMATUYECKHUX KOpOﬁKaX
nepenau;

Temnepatypa paspyLueHus JUCIEePCHOHHO-YIPOUHSIIOLMX CUCTEM
MeX — no 1500°C, uyTo no3BonsieT MCHoNb30BaTh UX B aTOMHBIX
3HepreTMueckux ycranoskax B kocMoce (COM), roe Bcneactsue
BO3MOXKHOTO TOJIbKO PajlMaLMOHHONO OXJIAXJIEHUs TeMrepaTypa
B napax Tpetus nocruraer 1100...1200°C;

Kopposauounas croiikoctb obecrnieurBaercss 3a CYET: Hann4us
KPEMHMS, WCTOMb3YIOIIEro CBSA3aHHLIA B MeTanle KUCIopoz,
dopmupyoILMi  KOPPOZUOHHOCTOMKYIO TUIEHKY; CBS3bIBAHMS
aTtoMapHoro Bozopoza npoueccamu cunresa CO,+H™ > cnuptsl,
YIIeBONOPOIbL.

[pu ucnonbzosanuu 3BK «Pearent 3000» B [IBC o6ecneunsaercs:
BoccraHoenenne M3HOLIEHHBIX TpUOOCOUNEHEHMIA: BKIazbILLE
W T.J1. ¥ OANEPsKaHue uX paboTocrnocoBHOCTH B MPOLIECCe 3KCITy-
atauuu, uTo obecneunBaer noBellieHHe pecypea B 2...6 pas;
Cruxkenue pacxona Tonnupa Ha 12...18%, yBenuuenue MOLHOCTH
no 25% obecrneuuBaercs 3a CYUET CHIKeHMs! KOdgHLMeHTa
Tpenus 1 Gomee rnyBOKOro HOXKMraHsi TOTUIMBHO-BO3ZYLIHOM
cmMecH, npu 3ToM coziepkanne CO B oTpaBoTaHHbIX razax CHUXa-
ercst npubnuanTenbHo B 5...10 pas;

3HAuMUTENbHO CHUKAETCS YPOBEHD LIyMa arperatos ¥ cOOpOUHbIX
e/IMHHLL U3J1eTTHH;
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4. yCTpaHRHI}TCﬂ Harapbl 1 3aeraHue KoJsell, NoBbIIIaeTCs MCeBA00K:
TAHOBOE YUCITO TONMBA;

5. YMeHbLIAIOTCS MPOTEUKM B MAHKETaX M 4Yepe3 MacloChEMHbIE

KOJIMa4uKH 3a CYET OBBILEHHS INACTHYHOCTH PE3UHBI.

W3 Beieckasannoro ouesnno, uto 3BK «Pearent 3000, ucnons-
3yemble B KauecTse 100aBOK K TOBAPHBIM MOTOPHBIM M JIp. Macniawm
M CMa3KaMm, MOBLILIAKT XUMHKO-(USUKO-MEXaHUYECKUEe XapakTe-
PUCTHKHM MOBEPXHOCTEH Nap TpeHUs.. ITO NOATBEPKIAEHO MHOroJeT-
HUMH IKCTUTYaTAUMOHHBLIMM TTOKA3ATeNsIMU MalliMH H MeXaHM3MOB,
B TOM 4HCJie TIPH PEMOHTE MalMH 1 MexaHnsmMoB TUXOOKeaHcKore
¢dnora B nepuon ¢ 1976 a0 1982 rr, a Takke B MCCenOBaHMAN
Boennoit akagemuu Teina u Tpancnopra, CuGMpCKoit akaaemuu Hayk,
OIHOTO M3 HAYYHBIX HHCTUTYTOB B Yexuu.

VBamaembin ynratsb!

Ecnu Bac sannrepecosana sra Gpowiopa u Bbl posiBuyM noebi-
L1eHHbIi MHTepec K Hawedt npoaykuun 3BK «Pearent 3000», a Takxe
K 0671aCTH €€ npuMeHeHust — noceTuTe cailT Komnakmu «Pycnana-EC».
Tam Bbi Haiinéte MHOro HOBOIA, HTePECHOI! 1 0M1e3HOI MHpOpMaLHK
0 3BK «Pearent 3000, a Take NONONHUTE/IbHbIE MaTePUaNbl [T
Battiero ycnetutioro 6usteca.

C ysaxcenuem u HAUAYHWUMU NONCEAAHUAMLU,
kornexkmue 000 «Pycaana-EC»

www.reagent-3000.ru
e-mail: info@reagent-3000.ru
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HECIrOPEBLLEE TONNMUBO
(Hegonony4yeHHaA MOLHOCTD)

. o
LS 43 =

00bIYHOE ropeHue
TOIUIMBHOBO3JyIIHOM cMecH (puc. 1)

NMONHOE CroPAHME TONMNMUBA
[Momuuch+3uuHomunJ

ropexue c pHMeHEHHEM
3BK «Pearent 3000» (puc. 2)



3BH «Pearext 3000»
pacnpocTpaHaerca no Poccum,
[cTpaHam|6nnHero n fansHero




