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BIXOA M3 CTPOsl MONABJSIIONIEr0 OOJBIIMHCTBA Jie-

Tajeil MallliH, MeXaHW3MOB, OOOpYIOBaHMS, WH-

CTpyMEHTa U TEXHOJOTMYECKO OCHACTKU CBSI3aH C
M3HOCOM M Pa3pylIeHUEM UX MOBEPXHOCTHBIX CJIOEB, MPO-
SIBJISIIOIIMMCSI B TIOCTETIEHHOM W3MEHEHUU pa3MepoB U
(opmbl nx pabounx moBepxHocTei. TpaguiMoHHO Gophda
C M3HOCOM OCHOBBIBAE€TCSI Ha KOHCTPYMPOBAHUU JeTaleii
13 00BEMHO-JIETMPOBAHHBIX MaTepUaoB C IMOCIEAYIOLIeH
TEPMUYECKON OOpabOTKON, HA WCMOJIb30BAHUU METOJOB
XUMUKO-TEPMUYECKOI 00paOOTKM MM HAHECEHUST AIEKTPO-
XUMUYECKHUX MOKPHITUI. Takoil Moaxom ocaoXHseTCs 1e-
(UIMTHOCTBIO U COKPAIIIEHNEM HOMEHKJIATypPhl MATEpPUAIOB
BBIITYCKAEMBIX METAJUIOU3IENNI, UX YPEe3MEPHO BBICOKOI
CTOMMOCTbBIO, OOJIBIIMMHU SHEPro3aTpaTaMu Ha TepMUyue-
CKYI0 WIM XUMUKO-TEPMUUYECKYIO 00pabOTKy, 3KOJIOrMYe-
CKUMMU MpobIeMaMu, CBI3aHHBIMU C TaJIbBAHUYECKUM TPO-
M3BOJCTBOM. B HacTosilee BpeMsi MOCTOSTHHO BbIIBUTAIOTCS
HOBBIE TPEOOBAHMSI K HAIEXKHOCTH, TOJITOBEYHOCTHU, KOHKY-
PEHTOCTIOCOOHOCTU U3IENUH, K CIeHU(PUUECKUM YCTOBUSIM
9KCIUTyaTalluy MalluH U MEXaHU3MOB, KOTOPbIE MPUHIIMITU-
QJIBHO HE MOTYT OBITh PEIIEHbI TIPU UCTIOIb30BAHNU KAKOTO-
JIM00 OTHOTO CJIOXHOJIETMPOBAHHOTO CILIABA.

BaxkHO OTMETUTD, UTO pe3epBbI CBONCTB UCXOHBIX MaTe-
pHUAIOB U OOIIEN3BECTHBIX TEXHOJIOTHIA, UCTIONb3YEMBIX TIPU
M3TOTOBJIEHNY M3HAIIMBAEMBIX JeTajieil, C TOUKM 3pEeHUs
MOBBILIIEHNS W3HOCOCTOMKOCTHU, MPAKTMYECKU BBHIOPAHBI
MOJTHOCTBIO.

OnmHUM M3 TIepCIIEKTMBHBIX HaIpaBJie-
HUI Ha TyTH CO3[aHUSI BHICOKOHAIEXKHBIX,
JIOJITOBEYHBIX M KOHKYPEHTOCTIOCOOHBIX 13-
HaIIMBAaEMbIX JIeTAJIC SIBJISETCS TIPUMEHE-
HUE COBPEMEHHBIX TEXHOJOTUI HAaHECEHUsI
(byHKIIMOHATBHBIX TOKPBITUI. B MupoBoit
MPAKTUKE W3BECTHBI TPU OCHOBHBIX HaM-
OoJiee 4acTo MPUMEHSIEMbIX METO/Ia HAaHece-
HUS TIOKPBITHIA — 3TO TEXHOJOTMU HaTUIaB-
KW, HAMIbUIEHUST W ocaxneHus. TpymHocTr
BbIOOpA ONTUMATBHOTO METOIA HAHECEHUsI
MOKPBITHSI, CTOSIIIME Tepel TeXHOJora-
MU MaIIMHOCTPOUTEBHBIX TIPOU3BOICTB,
OCJIOXHSIIOTCS OOJIBIIMM KOJMYECTBOM MOJI-
BUJIOB BBIIICHA3BAHHBIX TEXHOJOTHUI, MHO-
TOBAPMAHTHOCTHIO PEXMUMOB, a TAKXKE MHO-
rooOpasuemM MPUMEHSIEMbIX MPUCATOYHBIX
W IPYrUX BCIIOMOTATEJbHBIX MaTepUaoB.
[TosToMy 3HaHWME OCHOBHBIX XapaKTepu-
CTUK, TOCTOMHCTB U HEJOCTATKOB JaHHBIX

BBIOOpPE TEXHOJIOTHI TS PELIEHUST KOHKPETHBIX ITPOU3BOI-
CTBCHHBIX 3a/1a4.

OCHOBHBIM OTJIMYUTETBHBIM IMPU3HAKOM METOIA HaHe-
CEHUs SIBJISIETCS TOJIIMHA MOKPBITUS: IS TIPOLIECCOB Ha-
IJIaBKKA — 3TO Oojiee 1 MM, IS HAbLICHUST — MeHee 1 MM,
st ocaxkaeHust — meHee 10 mxm. Huke mpuBeaeHbI cpaB-
HUTEJIbHBIE XapaKTePUCTUKM HamboJjiee 4acTo MCIIOJIb3ye-
MBIX Ta30TepMUYECKIX METOIOB HAILIABKM, HAIIBUICHUS U
OCaXIEHUsI, TTPOBOIMMEIX TIPH aTMOC(EpPHOM IaBICHUU,
JIAHO OIpeeieHUE 3TUX METOIOB, PACCMOTPEHA MX KJIaCCH-
(pukamms, mpeuMyIecTBa 1 HeIOCTaTKU.

1. TexHonoruu HannaBku

HamnaBka — HaHeceHMe TTOKPBITUI CIOSIMU TOJIIIIMHON
B HECKOJIbKO MUJUTUMETPOB M3 PACILIaBICHHOTO MPUCagod-
HOTO MaTepuaja Ha OIJIaBJIeHHYIO METAUIMYECKYIO TTOBEPX-
HOCTb U3eIus. B 3aBUCMMOCTH OT BUIa NCTOYHMKA HarpeBa
paccMaTprBaeMbIX Ta30TepPMUUYECKUX ITPOLIECCOB HAIlIaB-
Ka MOXET MPOU3BOIUTHCS MPU MOMOILY TEIJIOThI Ta30BOrO
IJIaMeHH (ra3oIliaMeHHasl HaIlulaBKa), JeKTPUUECKOM TyTr
(a;meKTpomyroBas HaIuIaBKa B Cpelie 3alMTHOTO Ta3a) WM
caToi Iyru (Mja3MeHHas HarjiaBKa).

HasznaueHue HamIaBKy — U3TOTOBIICHNUE AETaIeH C U3HO-
CO- 1 KOPPO3MOHHOCTOMKIMU CBOMCTBAMU TTOBEPXHOCTH, a
TaKXe BOCCTAHOBJIEHME Pa3MepOB M3HOILEHHBIX M OpaKo-
BaHHBIX JeTalieil 32 cYeT HaHEeCEHUs MOKPLITUIA, 00J1amai0-
X BEICOKO TIOTHOCTBIO M IIPOYHOCTRIO CICTUICHHUS C U3-

IIPOLIECCOB II03BOJIAAT OPUEHTUPOBATHCS B HannaBka 3aroToBku WnbepHoro 3aTBopa
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TEXHONIOrMy o6paboTKM NOBEpPXHOCTHU

JCIIUEM, paGOTaIOLLlI/IM B YCJIOBUAX BBICOKUX TMHAMUNYCCKUX,
3HAKOIICPEMCHHBIX HArpy3oK WJIMW IIOABCPXKCHHBIX MHTCH-
CUBHOMY a6pa3I/IBHOMy M3HAIIMBAHUIO.

nglm yuiecmea npoueccoé Hani1aeKu.
e OTCYTCTBUE OFpaHI/I‘IeHI/Iﬁ o pasME€paM HaIlJiaBJIsAC-

MBbIX 30H;

e BO3MOXHOCTb HAHECEHUS MTOKPBITUI pa3IMYHbIX TOJI-
II1H;

e BO3MOXHOCTb IOJIYYEHUS] TPEOYeMBIX pPa3MepOB BOC-
CTaHaBJMBaeMbIX JeTajeill IMyTeM HaHEeceHUsl MaTepuala
TOTO € COCTaBa, YTO U OCHOBHOM METaJlI;

e CII0JIb30BAaHME HE TOJBLKO IS BOCCTAHOBJICHMS pa3-
MEpOB U3HOILIEHHBIX A€TaJeil, HO M peMOHTA U3JEIUH 3a CUET
JIMKBUIALIMY JIOKAJTbHBIX TPELIMH, IOP U IPYTUX 1e(PEKTOB;

e BO3MOXHOCTb (IIPUMEHUTEIbHO K IIJIa3MEHHOM Ha-
IJIaBKe) BeAEHUS Mpoliecca Ha MOCTOSSHHOM TOKe o0pat-
HO# TMOJISIPHOCTH, MOBBIIAIOIIMM KAuyeCTBO M CTaOUJIb-
HOCTh CBOMCTB OMMETAJUIMYECKUX COCAMHEHUHN 3a cYeT
¢ dexTa KaTOMHOM OYMCTKHU, TPOSBISIOMEMCS B yaame-
HUM OKMCHBIX UM aACcOpOMPOBAHHBIX IJEHOK W yJyulle-
HUM CMayMBaHMSI XUIKUM MeETaJaoM oOpabaTbiBaeMOit
MOBEPXHOCTH; 00Jiee HU3KOTO TEIJIOBJIOXEHMS MO CpaB-
HEHUIO C HAIUIaBKOW Ha TOKE MPSMOM MOJSIPHOCTU U, KaK
ClIeICTBUE, OTCYTCTBME UM MUHUMAJIbHOE paclllaBlieHUe
MOJIOXKM;

e BO3MOXHOCTh MHOTOKPAaTHOI'O ITPOBEACHMUS IIpoliecca
U, CJIeJ0BaTeIbHO, BEICOKASI PEMOHTOCIIOCOOHOCTh HaIlJlaB-
JISIEMBIX JeTaJlei;

e BBICOKAS IPOU3BOIUTEIBHOCTD 1 JIETKOCTh aBTOMATH -
3alMu TIpoliecca;

e OTHOCHUTEJbHASI MPOCTOTAa U MOOUJIBLHOCTH 000PYIO0-
BaHMSI.

Hedocmamxku mexnoaozuii nanaagxu:

e BO3MOXHOCTh M3MEHEHHSI CBOICTB HAarlIaBJIEHHOTO
ITOKPBITUSI M3-3a MEPEXOJa B HEro 3JIEMEHTOB OCHOBHOIO
METajlIa;

e U3MEHEHME XMMHWUYECKOI0 COCTaBa OCHOBHOIO M Ha-
IUIaBJIEHHOTO MEeTaJLIa BCJASACTBUE OKUCICHUS JIETUPYIOLIIX
5JIEMEHTOB 1 OCHOBBI METAJIIA;

e BO3MOXHOCTb CTPYKTYPHBIX MPEBPALICHUI B OCHOB-
HOM METaJlIe, B YaCTHOCTH, 00pa30BaHUE KPYITHO3EPHUCTOMN
CTPYKTYPBI, HOBBIX XPYIIKHX (ha3;

e BO3HUMKHOBEHME ae(opMalinii B HallJIaBJIeHHbIX U3/1e-
JIASX 32 CYET 3HAUUTEIIEHOTO TEPMUYECKOTO BO3ICHCTBHS,

Tabnuua 1. TeXHUKO-3KOHOMUYECKUE NOKA3aTeN METOA0B HaniaBku

Ions ocHos-
Mpou3ssopu- TonwmHa [punyck Ha  Horo metanna
Meton TeNbHOCTb METOJA  MOKPbITMA  006paboTKy B HannaBneH-
HannaBku HOM
Kr-4  CMZ.MMH MM MM %
0,15-
[a3onnameHHas 20 1-3 0,5-3,5 0,4-0,8 5-30
B cpene CO, 1,5-4,5 18-36 0,5-3,5 0,7-1,3 12-45
B cpene Ar 0,3-3,6 12-26 0,5-2,5 0,4-0,9 6-25
[Ina3ameHHas 1-12 45-72 0,5-5,0 0,4-0,9 0-30

e 00pa3oBaHMe OOJIBIINX PACTATUBAIOIIMX HAPSKEHU I
B TIOBEPXHOCTHOM cJIo¢ meTanu, gocturatoniux 500 MIla;

e CHUXEHME XapaKTePUCTUK COIMPOTUBIECHMS YCTalO-
CTH HaIlJIaBJICHHBIX U3ICIINIA;

e BO3MOXHOCTh BO3HMKHOBEHMS TPEIIMH B HAaIlIaB-
JIECHHOM MeTaJule U 30HEe TEPMUUYECKOTO BIMSHUS, U KaK
cieacTBUe, Ooyiee OrpaHUUEHHBIN, YeM, HalpUMep, pU Ha-
ITBUTCHUH, BRIOOP COYETaHWIT OCHOBHOTO M HATUIABJIEHHOTO
METaJUIOB;

e 00s3aTeIbHOE HMCITOJb30BaHMWE B OTHEIbHBIX CIyda-
SIX TPEIBAPUTEIBPHOTO HArpeBa M MEIJICHHOTO OCTHIBAHUS
HaILIaBIsIeMOro M3IeNUsl, YTO YBEJIUUMBAET JUIUTEIbHOCTD
rpoiiecca;

e HaJMuMe OOJIBIIMX MIPUITYCKOB HAa MEXaHUIECKYIO 00-
paboTKy U, KaK CJIEACTBUE, CYILIECTBEHHbIE TOTEPU MeTalaa
HaIlJIaBKH;

e TPYIOEMKOCTh MEXaHMYEeCKOl 00pabOTKM HaIlIaB-
JIEHHOTO CJ1051 00JIbIION TOJIIUHBI;

e TpeOOBaHUSA MPEUMYIIECCTBEHHOTO PACIOIOXKCHUS
HaITJIaBIIEMOl TIOBEPXHOCTH B TOPM30HTATHHOM ITOJIOXKE-
HUM (HEOOXOAMMOCTh MPUMEHEHUS! HAIJIaBKU B HMXXHEM
TTOJIOXKEHUM TIPY UCIIOJIb30BaHUY TIOPOIITKOBBIX METAJLIIOB);

e TPYNHOCTH HAIIABKM MEJIKMX W3ICIUI CIIOXHOMI
(opMbI.

TeXxHUKO-3KOHOMUYECKHE  TI0Ka3aTeJd  pacCcMaTpH-
BacMBIX CIIOCOOOB HAIJIaBKH TIPEICTABICHBI B maba. 1, tie
MOKa3aTe/M AaHbl U MOKPBITUIA TommuHoi 1 MM. Koad-
(MLMEHT TPOU3BONUTENBHOCTH — K, paccunTaH, Kak OTHO-
IIeHNEe OCHOBHOTO BPEMEHM, 3aTPauyeHHOTO Ha BOCCTAHOB-
JIEHUE YCJOBHOMW NETaau PYYHBIM AYTOBBIM CIIOCOOOM Lo,
K OCHOBHOMY BPEMEHU BOCCTAHOBJICHUSI YCJIOBHOM JeTaln
CPaBHMBAEMBIM CIIOCOOOM ;. Kn=tp'ﬂ'/ti. 3a OCHOBHOE BpeMsT
BOCCTAHOBJIEHMSI YCJIOBHOM IETaau MPUHSTHI 3aTpaThl Bpe-
MEHHU, BKJIIOYAIONINE TMPEIBAPUTEIBHYI0 U TOCIEAYIONIYIO
MexaHuJeckre o0paboTKu U HaHeceHre MoKpbIThs. Koad-
(GULMEHT TEXHUKO-OKOHOMUYECKON addekTuBHOCTH — K|
OMpEeAeSICS C YYETOM IPOM3BOIUTEIBLHOCTH M SKOHO-
MHUYHOCTH CIT0CO0a BOCCTAHOBJICHMSI YCJIIOBHOM IeTallu:
K =K, 39,/100, rie 9, — 5KOHOMHUSA TIPU BOCCTAHOBICHUM
yCIIOBHOI netanu, %.

Hcmonp3oBaHMe KOHKPETHOTO CITOCO0A HAIIABKU M3 pac-
CMOTPEHHBIX O0YC/IOBJICHO, B OCHOBHOM, YCJIOBUSIMU ITPOM3-
BOJICTBA, KOJIMYECTBOM, (DOPMOI 11 pa3MepaMy HaTLIaBIISIeMbIX
JIeTajiel, NOMyCTUMOM JOJIEW YyJ4acTUs OCHOBHOTO METa/lla B
HaIUIaBICHHOM, TEXHUKO-9KOHOMUYECKUMU TTOKa3aTeNIsIMU, a
IJ11 BOCCTAHOBUTEJIbHOM HAIUIABKY — BEJIMYMHOM U3HOCA.

Mpoy- CHUXerue Koadpthuument
Koadp-
HOCTb [lehopma-  conpotuBne- hHUMeHT TEXHUKO-
cuenne-  UMA JeTanM  HuA ycTano- 3KOHOMH-
npou3Bo- y
HUA nocne Ha- cTH YecKoi
AUTENbHO-
NNaBku K 3(h(heKTHBHO-
Mna % om0 e, Ka
480 3HaumuTENbHAsA 25 0,7-0,6 0,14
550 3HaumuTENbHAs 15 1,8-1,7 0,40
450 [oHmwKeHHas 25 21-1,7 0,17
490 MoHmKeHHas 12 2,2-1,9 0,56



Br16op TUNa HamIaBAeHHOTO MeTajlla U, CIEA0BATEIbHO,
MapKH TPUCATOYHOTO MaTepHrasa, IPOU3BOAUTCS B COOTBET-
CTBMM C BUJOM pabOYero HarpyxXeHus HaruiaBIsieMOM Je-
Tay. OCHOBHBIMU BMIAMU HarpyXXeHMs AeTajeil MalluH 1
MHCTPYMEHTA SIBISTIOTCS: adpa3uBHOE, yIapHO-aOpa3uBHOE,
IUApoadbpa3suBHOE, KOHTAaKTHO-YIapHOE, TePMOMEXaHWJe-
CKOe, TpeHME MeTa/la O MeTajlJl, KABUTallMOHHOE, KOPPO-
3WMOHHOE. [leTaay MaIllMH Yalle BCero MCIBITHIBAIOT OTHO-
BPEMEHHO HECKOJIbKO BMIOB Harpyxenus. [loatomy mpu
BbIOOpPE THIIA HAILJIABIEHHOI'O MeTalla OPUEHTUPYIOTCS Ha
npeobananii BUI U3HOCA.

W3 cpaBHUTEIBHOTO aHaAIM3a PAaCCMOTPEHHBIX METOIOB
OUYEBUIHO MPEUMYIIECTBO Mpoliecca MIa3MEHHON HarlIaB-
KU, BCJCICTBHE BBICOKOM ITPOM3BOIUTEIBHOCTH CIIOCO0a,
HE3HAYUTEJIbHOTO MPUITyCKa HA MEXaHUUYECKYI0 00paboTKy,
MUHMMAaJbHOM 101 OCHOBHOTO MeTajljla B HAILJIaBJIEHHOM,
HaMMEHBIIETO CHIDKEHUS COMPOTUBICHMS ycTanocT. Oco-
0eHHO 32(h@EeKTUBEH MPOLECC IMJIa3MEHHO-TOPOIIKOBOM
HaIlJIaBKM, TO3BOJISIIOIIMI 00ECreynTh TOYHO 3adaHHYIO
[JIyOMHY TIPOILIABICHUS M TOJIIMHY TOKPBITHS, BBICOKYIO
PaBHOMEPHOCTH TI0 TOJIIIMHE CJIOSI, BO3MOXHOCTh 00ecTe-
YeHUsT HEOOXOAMMBIX COCTaBa, CTPYKTYPhI U CBOMCTB YXe B
MEePBOM CJIO€ MeTaJljla HalIaBKH, BEICOKYIO CTETICHb aBTOMA-
TU3ALMH, MaJIbIe OCTAaTOYHBIC HATIPSDKEHUS W Ae(popMalliu,
OTCYTCTBME pa30aBIeHUsI HATIAaBIEHHOTO MTOKPBITUSI OCHOB-
HBIM METaJIIOM.

TexHonoruun HanbIneHns

Hambinenne — mporiecc, 3aKiTIOYaroONIMiics B Harpene
pacIbUISIEMOr0 MaTepHrajla BHICOKOTEMIIEpaTypPHBIM MCTOY-
HUKOM, 00pa30BaHMU IBYX(ha3HOTO Ta30IOPOILIKOBOIO II0-
TOKa 1 (POPMUPOBAHNY TTOKPBITHUS Ha TIOBEPXHOCTH MU3ICITUS
TOJIILIMHOM MeHee 1 MM.

B 3aBucHMOCTM OT BHUIA MCIIOJIb3YEeMOIO MCTOYHUKA
SHEPTUH TPOIIECCHl HAITBUICHUS ITOAPa3IeIISIOTCS Ha:

e Tra3oIUIaMEHHBIC, B KOTOPBIX UCITOJIb3YETCS TEILIO IPU
CrOpaHMM TOPIOYMX ra30B (aLeTHICHA, IIPOITaH-0yTaHa, BO-
JIOpOjia, MeTaHa, IPUPOTHOTO ra3a U JIp.) B CMECH C KUCIIO-
POIOM MJIM CKaThIM BO3ILYXOM;

Tabnuua 2. TeXHUKO-3KOHOMUYECKUE NOKA3aTenu cnoco60B HanbINeHus

TEeXHOJIOrMM 06paboTKM NOBEPXHOCTH

Hanbinesue Ha npo6Ky 3aTBOpa

e DJIEKTPOAYIOBbIE, TA€ OCYLIECTBISETCS IUIaBJIEHUE
MPOBOJIOKM 3JIEKTPUUECKOM IYToil U pacIblUIeHUE pacIliaB-
JIEHHOTO METaJlla CXKaThIM BO3IYXOM;

e JIETOHALMOHHBIEC, UCIOJb3YIOLIME SHEPIUIO JE€TOHA-
LMY Ta30BBIX cMeceil (KUCaopo + TOPIoUMii ra3), B KOTOPBIX
MEePeHOC M HArpeB YaCTHI] OCYLISCTBISICTCS YIApHOU BOJI-
HOI1, 0Opa3zyoleiics: B pe3ybTaTe B3pbiBa TOployeii CMeCU 1
BBIIEJIEHUM TTPU 3TOM TEIUIOTHI;

e TUIA3MEHHBIE, T TUIaBJIeHNe HAHOCUMOTO TTOPOIIKO-
BOTO MaTepuaja OCyIIeCTBISIETCS B MJIa3MEHHOM CTpYe;

e BBICOKOCKOPOCTHBIE, Iie TTOPOIIOK MTOAAETCs B KaMe-
Py CropaHusi, B KOTOpOI 00ecIieunBaeTCcsI TOPEHME TOILIM-
Ba, COAEpKAIero KUCIOPOI M TOpIoure rasbl (KepOCHH,
BOJOPOJ, MPOIaH, MeTaH) C MOCJeIYIOIIUM MPOXOXISHUEM
MOPOIIKA U Ta30B Yepe3 pacIIUPSIIONIEecs COTLIO.

HasznaueHue rpoliieccoB HaMbLIEHUSI — HAHECEHME 3a1IUT-
HbIX MOKPBHITUI 3aAaHHBIX CBOMCTB MUHUMAJIBHOM TOILIMHOK
ot 0,05 MM 1 BOCCTaHOBJIEHKE pa3MePOB U3HOIIIEHHBIX 1 Opa-
KOBAHHBIX MOBEepXHOCTEN. TeXHUKO-OKOHOMUYECKHE MOKa-
3aTeJIv MPOLECCOB HAMbUIEHNS IIPEICTAaBICHbI B maoa. 2.

CkopocTb Mpoy- Mpoussoputens-  Koadp-
Temnepary-
Ontu- P UCTEYEHNs HOCTb Mopu- HOCTb NpoLecca  (PULMEHT
Bugha-  ManbHas pn . e * nnamenu, Ckopocts  cuenne- P ucnonb-  Yposexb
Meroa monsemoro  Tonuwwa A BYrW, fe-  YacTMW  HWA NO- kepa-  30BaHHA  wyma
HanbIneHus TOHaumK, NOKPLITHA  yetann
matepuana  MOKPbITHS " TOHaUH, KpbITHS C MWka  MaTepua-
cTpym 0CHOBOM na
MM K m/c m/c Mna % Kr/4 % nb
Fagonnamenssii  MOPOWOK 363 450160 2080 525 525 340 125 7090  70-110
MpoBOJIOKa (C,H,+0,)
9NeKTpoayroBoi npoBOJIOKA 5300-6300 100-300 50-150 10-30 5-15 2-50 75-95 75-120
[leTOHaLNOHHbIRA MOPOLLOK 2500-5800  2000-3000 600-1000 10-160 0,5-6 0,1-6,0 0,5-1,5 25-60 125-140
_ gp”g;‘f”"'x 0110 50-400  10-60 215  058(20-60kBT)  70-90  75-115
z
£ B 0P0!I0K 5000-15000 1000-1500 15 5 7090 110-120
2 cpepax MpoBOJIOKa
=
:3:31:%’:32: 2900 5001000  70-80 0,5-1 =75
BbICOKOCKOPOCTHON  MOPOLLIOK 2500-3000 2600 350-500 10-160 0,3-1 3-4 40-75 100-120
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Hanbinexue Ha Kopnyc 3afBuKKu

IIpeumywecmea mexmonoeuu Hanvlienua:

e BBICOKAs YHMBEPCAIBHOCThH IPOIIECCOB, TO3BOJISIO-
1asi HAHOCUTb MOKPBITUS JUISI IIUPOKOTO CHEKTpa (yHK-
LIMOHAJILHOTO HA3HAYEHWUs, a TAaKXKe JJIsl BOCCTAHOBJIEHUS
pa3MepoB U3HOIICHHBIX IETANICH;

e MajJoe TePMMYECKOE BO3ICUCTBME HA HAMBUIIEMYIO
OCHOBY (TemmepaTypa ee¢ HarpeBa He TmpeBbimaeT 100-
150 °C), uTo MmO3BOJISIET UCKIIIOUNUTH HEXEIAaTeTbHbBIE CTPYK-
TYpHBIE MIPEBPALIEHNS B Hell, n30exarhb nedopMaluii U u3-
MEHEHUS PA3MEPOB U3,

e BO3MOXHOCTb HAaHECEHUsI TIOKPLITUI Ha U3IENUS, U3-
TOTOBJIEHHBIE MTPAKTUIECKU U3 JTI0OOTO MaTepuaa;

e OTCYTCTBME OTPAaHUYEHUN 10 pa3Mepam HaIbLISIEMbIX
U3IEITNN;

e BO3MOXHOCTb HAHECEHUsI TIOKPHITUN Ha JOKAJTbHBIE
TOBEPXHOCTY;

e BO3MOXHOCTb HAHECEHUST MHOTOCJIOMHBIX TTOKPHITUI
Pa3HOPOAHBIMU MaTepUaaMUu;

e BBICOKAs TEXHOJIOTUYHOCTH MPOIIECCa, B CBSI3U C THO-
KOCTBIO PEeryJIMPOBaHMS TTAapaMeTPOB PEXMUMA;

e BO3MOXHOCTb MOJYYEHUS] PErIAMEHTUPYEMOI OTHO-
POIHO MOPUCTOCTHU MOKPHITUS 15T UCTIOJIb30BAHUS B YCIIO-
BUSIX pabOTBI CO CMA3KO¥ TOBEPXHOCTEN CKOJBXEHUST;

e TOJIOKUTEJIbHOE BJIMSIHUE HA YCTAJOCTHYIO IPOY-
HOCTb OCHOBBI, 32 CUET IOJYYeHUS TIPU HAIbLJICHUM CJIOU-
CTOM CTPYKTYpbl TMOKPBHITHS, B OTJIMYME OT CTOJOYATOIA,
oOpasyrolieiicss Mpu ocakJAeHUM U3 Ta30BOM WM MapOBOI
(aswl, T hy3MOHHOM HACHIIICHNH;

e HaHECEHME PABHOMEPHOTO TMOKPBITUS ¢ MUHUMAJb-
HBIMU MPUITYCKAMU JUISI TTOCEYIoLIeil MeXaHUIeCKON 00-
paboTKu;

e BO3MOXHOCTb 3KCIUTyaTalluH, B OTAEJIbHBIX CIy4asX,
HalbUICHHBIX JeTajieil 6e3 mocienyromeil MexaHu4ecKon
00paboTKM;

e BO3MOXHOCTb MCIOJIb30BaHMSI HAMTBUIEHUS 17151 (hOPMO-
00pa3oBaHusl eTasell (HambUIeHe MPOU3BO/IT HA TIOBEPXHO-
CTU (POPMBI-OTTPABKH, KOTOPYIO TOC/IE OKOHYAHMSI Tpoliecca
VAQSIIOT; OCTaeTCsT 000JI0UKA U3 HATIBUIEHHOTO MaTepUaa);

e BBICOKAS MPOU3BOAMUTEIBHOCTh MPO-
1iecca HarbLUICHNUST;

e BO3MOXHOCTh aBTOMATH3allUU MpPO-
Lecca.

Hedocmamiu npoueccoe HanovlienHus:
e HECTOMKOCTb HAIBUJIEHHBIX TOKPHI-

TUH K yTapHBIM MEXaHUYECKUM Harpy3Kam;

e AQHU3OTPONUSI CBOMCTB HAMbUIEHHBIX
TOKPBITUI;

o HU3KUI KO3(DMUIIMEHT HUCIOIb30Ba-
HMS HaMbIJIGHHOTO MaTepuaia Mpy HaHece-
HMM TTOKPBITUI Ha MEJIKUE IeTANIH;

e 003aTEIbHOE WCIMOJIb30BAHUE MEPEN
TPOLIECCOM HaITbLICHMST aKTUBALIMOHHOM 00-
paboTKK (Hampumep, abpa3vMBHO-CTPYIHOI),
YTO YBEJIMUMBACT UTUTEIBHOCTD U TPYIOEM-
KOCTb ITPOLIECCa;

e BBIIEICHNE a3p030Jieli HAIbUISIEMOTO
Marepuaia U moOOYHbIX ra30B TPEOYET UCTIONb-
30BAHMSI MOIIHOM BBITSDKHOV BEHTUJISILIVM

e TIOBBIIIICHHBIN YPOBEHbD IIIyMa, a B CITyJasix, CBI3aHHBIX
C DNIEKTPUUYECKOM IyTOI — YIBTPAPHOIETOBOTO U3TyIEHUSI.

3. TexHonorum ocaxgeHns

OcaxeHne — 3TO METOIBI HaHECEHMS 3aIlMTHBIX IT0-
KPBITUI MUKPOHHOM TOJIIMHBI (MeHee 10 MKM), xapak-
TEPUBYIOIINECHS KOHICHCALIMEN Ha TTOBEPXHOCTU W3IETUNA
KOMITOHEHTOB TTapOBOil MJIM Ta30BO1 (Pa3bl B YCIOBUSAX 00-
pabOTKM YaCTULIAMU BHICOKMX SHEPIUil B BAKYYME WIIH I11a3-
MEHHBIMU CTPYSIMH TIPU aTMOC(HEPHOM TaBICHUH.

OTIUINTETBHBIMU CBOMCTBAMU METOIOB SIBJISICTCS 00¢-
CIleYeHMEe BBICOKOUW aare3MOHHOM MPOYHOCTU MOKPHITUS K
OCHOBE 3a CUET MPUMEHEHUS (HU3UIECKUX MPOLIECCOB IO~
TOTOBKHM M aKTUBAIIMM MTOBEPXHOCTHU (HArpeBa M IpeIBapy-
TEJIbHOM OYMCTKM MTOBEPXHOCTEN TJICIOLIUM Pa3psiioM, OOM-
0apaMpPOBKOI MOHAMU MHEPTHBIX TA30B).

[Ipornecc hopMrpoOBaHNS TIOKPBITHIT OCYIIECTBIISICTCS 3a
cyeT 00pabOTKM MOHAMHU B MPOIECCe KOHAECHCALUU, 0CaX-
JIEHUsT BBICOKOPHEPIeTUUECKMX MOHOB, a TaKKe aTOMOB U
MOJIEKYJI C y9aCTHEM IIa3MOXMMHUYECKIX ITPOLIECCOB.

IIpouiecchl ocaxaeHWs] MOAPA3ACSIOTCS Ha IJa3MeH-
Hble, 3aKJIOYaloNIecs] B HAHECEHUU TMOKPBITUM TpU aT-
MOC(hEepHOM HABICHUM W SIBISTIONINECS MTPOAYKTAMH IIa3-
MOXMMUYECKUX PEaKIMi peareHTOB, MPOIICAIINX 4Yepe3
JIYTOBOM WJIM BBICOKOYACTOTHBIN IUIa3MOTPOH, MOHHO-
IJIa3MEHHBIE — TIPOIIECCHI, IIPOMCXOISINNIE B BAKYYME, B KO-
TOPBIX HEOOXOAUMBIN I MOJYYEHUS TOKPBITUI MaTeprat
TePEeBOAMTCS U3 TBEPAOH B ra3oByo (ha3y pacibLICHUEM MU-
IICHU 2HEPreTUICCKIMHI MOHAMU, MOHHO-JIy4eBbIE — IIPO-
1IECChl AHAJIOTUYHbIE NOHHO-IIJIA3MEHHOMY, B KOTOPBIX 10-
MOJIHUTEJIBHO UCTIONb3YIOTCS 3IEKTPOHHOIYYEBbIE MYIIKU.

HasnaueHue mpoiieccoB ocaxkIeHUS — U3TOTOBICHNUE JIe-
Tajieid MalllMH U MEXaHW3MOB, TEXHOJOTMYECKON OCHACTKU
1 MHCTPYMEHTa, IpeaycMaTpuBaollee GUHUIIHBINA CIIOCO0
HaHECEHUsI TOHKOTUICHOUHBIX MTOKPBITUI Pa3IMYHOTO TIPH-
MEHECHHS.

PaccMoTpuM  cpaBHUTENbHbBIE XapaKTEPUCTUKU ABYX
OCHOBHBIX IIPOIIECCOB OCAXICHUS ITOKPHITU MHKPOH-



HOI TOJIIIMHBI MPY TTOMOIIY MCIIOIb30BAHUS TIa3MEHHBIX
CTpYH, MCTEKAOIIMX MPU aTMOC(HEpPHOM TaBICHUM — BBI-
COKOYACTOTHOTO TJIa3MEHHOTO HaHECEHUSI M3HOCOCTOMKUX
MOKPBHITUI M 3JIEKTPOAYTOBOTO ILIa3MEHHOTO HAHECEHMS
TOHKOTIJICHOUHBIX TIOKPHITUN (T€XHOJOTUS (DUHUITHOTO
1a3MeHHoTo yrpouHeHus — OITY).

[Ipo1iecc BHICOKOYACTOTHOIO IUIA3MEHHOTO HAaHECEHUS
TOHKOTIJICHOUHBIX TIOKPBITUI OCYIIECTBISIETCSI HA yCTa-
HoBKe «[lnmazma-401», mpeqHa3HAUEHHOM JJIsT YIIPOYHEHUS
3JIEMEHTOB LITAMIIOB XOJOAHOTO Ae(OpMUPOBAHUS U3 UH-
CcTpyMeHTabHBIX cTajneit Tuma X12M u Y10 u paznuuHoro
PEXYILEro MHCTPYMEHT. HaHeceHuMe M3HOCOCTOMKMX ITO-
KPBITUI OCYILIECTBIISIETCS TIpU aTMOCHEpPHOM AaBICHUU
IIPY IIOMOIIX BBICOKOYACTOTHOTO MHAyKLKMOHHOro (BYM)
JIa3MOTPOHA, TIO3BOJISTIONIETO TIOTyYaTh 00BEMHBIE TIOTOKH
CIIEKTPaJIbHO YUCTOM M1a3Mbl OJ1aroaapsi OTCYTCTBUIO 3PO3U-
PYIOIINX 3JIEKTPOIOB. DIEMEHTHI MTOKPHITUS 00pa3yloTCs 3a
CYET pa3oTpeBa Ta30pa3psiTHON TIa3MOM ITyYKa KBapIeBBIX
crepxHeit. OgHoBpeMeHHO B Kamepy BYM-mmazmoTpoHa
MOIAeTCsl PeAKIIMOHHBIN Ta3 — aproH, 0apOOTUPYEeMBIit Ye-
pe3 STWIOBBIM cMpT. B 30HE BBHICOKMX TeMIeparyp maphbl
peaKkIMOHHbBIX BELIECTB pa3jiaraloTcsi Ha UCXOAHbIE KOMIIO-
HEHTHI, a TIPU CHUXKEHUH TeMIIepaTyphl MTPOUCXOIUT BOC-
CTaHOBJIEHUE DJIEMEHTOB C TUIA3MOXMMUYECKMM CUHTE30M
KPEMHMUIYTJIEPOAUCTBIX COECAMHEHUIN, KOTOPbIE YHOCSTCS
I1a3M000Pa3yOIIMM Ta30M M OCaXKIAIOTCS Ha HAITbUISIEMOM
JIeTaJIu.

CyILHOCTh TEXHOJOTMH 3JIEKTPOIYTOBOTO IMJIa3MEHHOTO
HaHeCeHHUsI TOHKOIIJICHOYHBIX IIOKPHITU (TIpo1iecc (pUHUIII-
HOTO Ia3MeHHoro ynpouHeHus — MITY) cocrour B HaHe-
CEHUU M3HOCOCTOMKOIO MOKPBITUSI C BO3MOXHOCTBIO WU
OTCYTCTBMEM OJHOBPEMEHHOIO OCYILECTBICHHUS IIPOIEC-
ca TOBTOPHO TIa3MEHHOU 3aKajJKu TPUITOBEPXHOCTHOTO
cJ1os1 (Ha TIyOMHY HECKOJbKMX MUKpOMeTpoB). ITokpbiThe
SIBJISIETCS] TPOAYKTOM TUIa3MOXMMUYECKUX PeaKIINil peareH-
TOB, TIPOIIEIINX YEPE3 AYTOBOM MIa3MOTPOH. 3aKajka Impo-
KCXOIUT 32 CYET JJOKAIBHOIO BO3IEHCTBUS BBICOKOKOHIICH-
TPUPOBAHHOM IIJIA3MEHHOM CTPYH.
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Lens ®ITY — u3roropieHWe MHCTPYMEHTA, IITAMIIOB,
npecchopM, HOXell, (puibep, MOAIIMITHUKOB U Ap. JeTalei
MalllMH CO CIEUUATbHBIMU CBOWCTBAMU MOBEPXHOCTU: U3-
HOCOCTOMKOCTBIO, aHTU(DPUKIIMOHHOCTHIO, KOPPO3MOHHO-
CTONKOCTBIO, XapOCTOMKOCTBIO, PA3rapoOCTOMKOCTBIO, aHTHU -
CXBATbIBAHUEM, CTOMKOCTBIO TPOTUB (hPETTUHT-KOPPO3UU.

Dddexr or PIIY mocturaercss 3a CUeT M3MEHEHUS
(pU3MKO-MEXaHNMIECKNX CBOWCTB TOBEPXHOCTHOTO CJIOSI:
YBEJIMYEHUS] MUKPOTBEPAOCTU, yMEHbIIEHUS Koahduim-
€HTa TPEHUs, CO3MAHMS CXKMUMAIOIINX HATPSDKeHWH, 3aie-
YUBaHUSI MUKPOIE(HEKTOB, 00pa3oBaHUsI HA MOBEPXHOCTU
JIUBJIEKTPUIECKOTO U KAPOCTOMKOTO TJIEHOYHOTO MOKPbI-
TUSI C HU3BKUM KOI(PGDUIIMEHTOM TETUIOTIPOBOTHOCTH, XM-
MUYECKON MHEPTHOCTBIO U CIielMpUIecKoil Tonorpadueit
MTOBEPXHOCTH.

OoopynoBanne mist PITY BkimoyaeT B ce0sT MCTOYHUK
TOKa, OJIOK armapaTyphbl ¢ XXUIKOCTHBIM 103aTOPOM Y MaJIo-
rabapuTHBIN MJ1a3MOTPOH.

Texnonornueckuit mporecc PITY mpoBoautcst pu at-
MochepHOM TaBICHUM U COCTOMT M3 OTepaltii TIpeBapy-
TEJIbHOM OUMCTKM (JTIOOBIM M3BECTHBIM METOJIOM) U HEIo-
CPENCTBEHHO YMPOYHEHUSI 00pabaThiBAEMOI MOBEPXHOCTHU
MyTeM B3aMMHOTO TepeMeIIeHU U3 M TUIa3MOTPOHa.
Temnepatypa HarpeBa aetaneit ipu ®ITY He mpeBbImmaeT
100-150 °C. ITapameTpsl IIePOXOBATOCTH ITOBEPXHOCTH ITO-
cite OITY He n3MeHsI0TCS. B KayecTBe 1m1a3Moo0pasyoliero
ra3a MCIoJIb3yeTCsl aprOH, UCXOMHBIM MaTepHaioM IJIsl TPO-
XOXX/IEHUS TUIA3MOXUMUIECKUX PeaKIInii 1 00pa3oBaHusI Mo-
Kpbitust siBisiercst xuakuii mperapatr CETOJI. Ero pacxon
He npeBbiiaet 0,5 r/4 (He 6ojee 0,5 uTpa B roxm).

[To cpaBHEHUIO ¢ aHAIOTAMU — NOHHO-TIJIA3MEHHBIM Ha-
TIBJICHUEM, JTa3ePHBIM U AJIEKTPOMCKPOBBIM YIIPOUHEHUEM,
SMUIAMUPOBAHUEM, HAHECEHUEM KIJIACTEPHBIX MOKPBITUI
npouecc OITY umeer cienyiolye NperuMyIIecTBa:

e BBICOKas BOCIPOM3BOAMMOCTb W  CTAaOMILHOCTH
YIIPOYHEHHUS 32 CUET ABOMHOTO 3h(heKkTa — OT UBHOCOCTOI-
KOTO TMOKPBITHSI U CTPYKTYPHBIX U3MEHEHU! B TOHKOM TIPU-
TTOBEPXHOCTHOM CJIOE;

e TIPOBEAEHUE Tpolecca YIPOUYHEHUS
Ha BO3JyXe MPU TeMIIepaType OKPyXarolien
Cpebl He TpeOyeT MpUMeHEeHMS BAKYYMHBIX
WU APYTUX KaMep 1 BaHH,;

e BCJIEICTBUE HAHECEHMS] TOHKOTLIE-
HOYHOTO MOKPBITUS (TONILKUHON He Gosee
3 MMKpPOMETPOB), YyKJaAbIBalOLIErocs B
JIOTyCKW Ha pa3Mepbl AeTaseit, mpoliecc
VIIPOYHEHUsT WCIIONB3YEeTCSI B KauyecTBe
OKOHYATEJIbHOU! (DUHUIIIHON ONepalny;

e OTCYTCTBUE U3MEHEHMUI MapaMeTpoB
IIEPOXOBATOCTH TIOBEPXHOCTH TIOCIIE TIPO-
11ecca ynpoYHeHMUsI;

e MUHUMAJTbHBII HAarpeB B MpoOIecce
obpabotku (He 6osaee 100-120 °C) He BbI-
3pIBaeT aedopMalvii aeTaneit, a Takxke —
TO3BOJISIET YIIPOYHITh UHCTPYMEHTAIbHbIE
CTaJIi ¢ HU3KOI TeMIIepaTypoit OTITyCKa;

e BO3MOXHOCTb YIIPOYHEHUSI JIOKAJIb-
HBIX (10 TIIyOWHE W TIJIONIaAn) O0BEMOB
JieTajieil B MecTax M3HOca C COXpaHEeHUEeM
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MCXOIHBIX CBOMCTB MaTepHalia B OCTAIbHOM
00BEME;

e TOHKOIIEHOYHOE IMOKPHITUE 10 MU-
KPOTBEPIOCTU Hanbosee OJM3KO K aIMa3o-
TTOIOOHBIM ITOKPHITHSIM;

e oOpa3yroluecs Ha ITOBEPXHOCTHU T10-
cie DIIY cxumamomye ocraroyHble Ha-
TIPSTKEHUS TIPU IIUKINIECKOM HAarpy3Ke T0-
BBIIIAIOT YCTAJIOCTHYIO MPOYHOCTD ML
(n71s1 cpaBHEHUSI: TIOCIe OTNepaluy Hutgo-
BaHMS BOSHUKAIOT PACTSITUBAIONINE HAIIPSI-
JKSHUS, BEMYIIMe K CHIKEHMIO YCTaTOCTHOM
MIPOYHOCTH);

e BBICOKAs Aaare3MOHHAs IIPOYHOCTH
CIETUICHUS ITOKPBITHSI C OCHOBOI obecrie-
YKMBaeT MAaKCUMAJIbHYIO COIIPOTUBISIEMOCTD
HWCTUPAHUIO (B TOM YHCIIe — IIPH B3aMMO-
JICMCTBUM MHCTPYMEHTA ¢ 00pabaThIBaeMbIM
MaTepHuajioM);

e HU3KUI KO3(D(GUIIMEHT TPEHUS CIIO-
COOCTBYET IOJABJIECHUIO IPOLIECCOB HApO-
CTOOOpa30BaHMsI IIPY PE3aHMK WM HAJTUIAHKUS IIPU LITaM-
ITOBKE ¥ TTPECCOBAHNUU;

e (opMupoBaHME CIELHUPUUECKOTO MUKpopeabeda
MTOBEPXHOCTH CIOCOOCTBYET 3(D(hEeKTMBHOMY €ro 3aIoJIHe-
HUIO CMa30YHO-OXJIaX/IAI0MIeH KUIKOCThIO TTPYU IKCIUTya-
TallMy MHCTPYMEHTA U JieTajlell MallluH;

e ObOpasyroleecsl Ha TIOBEPXHOCTU TOHKOIUIEHOYHOE
amopdHoe (CTeKII000pa3HOe) TOKPHITHE 3alUINAeT U3/Ie-
JIME OT BO3MIEIICTBUS BHICOKOI TeMITEpaTyphl (MCIIBITAHMS Ha
BBICOKOTEMIIEPATYPHYIO BO3AYLIHYIO KOPPO3MIO B T€UYECHHUE
100 gacos mipu Temriepatype 800 °C);

e BBICOKAs MPOM3BOIUTEIBHOCTb YIPOUYHEHUS (BpeMsi
00pabOTKM, HAIIPUMEpP, KPOMOK BHIPYOHOTO IITaMIIa CPemd-
HHX pa3MepOB MOXET COCTABIIATh HECKOJIbKO MUHYT);

e IIPOCTOTA OMEPALMii IT0 OYUCTKE M 00e3KMPUBAHUIO
nepej ynpoyHeHueM (OTCYTCTBUE CIELMAIbHOM IpeaBapu-
TEJIEHOM ITOATOTOBKM);

e BO3MOXHOCTb YIPOYHEHMUSI IIOBEPXHOCTEH meTaieit
JIIOOBIX ra0apUTOB B PyYHOM WJIM ABTOMATUYECKOM PEKMMAX;

e MUHUMAaJbHOE TOTpeOJIeHHEe M HU3Kas CTOMMOCTB
PacXOIHBIX MaTEPUAJIOB;

e HHU3KASA TMOTpeOIsIeMas MOIIHOCTb YCTAaHOBKHU JIJIST
YIIpOYHEHUS — MeHee 6 KBT;

e HE3HAYUTENbHAs TUIOLIAb, 3aHMMaeMasi 000opyrIoBa-
HueM — 1-3 m?%;

e MaJIOTaOAPUTHBINA TUIA3MOTPOH UIST  YIIPOYHEHUS
(Maccoit 0Kosio 1 KT) MOXET OBbITh JIETKO 3aKperyiéH Ha Ma-

OcaxneHne NoKpbITUS Ha NPo6Ky

HUIYJISITOPE, B pyKe poOOTa, a TaKKe TO3BOJISIET BECTU 00-
paboTKy BPY4HYIO;

e TPAaHCMOPTAOETBHOCTh 1 MAHEBPEHHOCTh 000PY/I0Ba-
Hus (Macca opsinka 100 kr);

e JKOJIOTMYECKasl YMCTOTA MpoIecca B CBSI3U C OTCYT-
CTBHMEM OTXOJIOB MPU YIIPOUYHEHUH;

e MMHUMAaJbHBIA YPOBEHb IllyMa, HE TPEOYIOLIUIA CIie-
LIMATBHBIX MEP 3alUTHI;

e B OTJIMYME OT METOJIOB YIIPOUHEHMSI C UCIIOJIb30BAHMU-
€M MOBEPXHOCTHO-aKTUBHBIX BEIIECTB, B IAHHOU TEXHOJIO-
MU OTCYTCTBYIOT OCOObIe TPeOOBAaHMS K TTOMEIICHHUIO, HET
KOHTAKTHPOBAHUSI C TOKCUYHBIMU MaTepUaiaMu, He Tpeoy-
€Tcs1 3aTpaT BpEMEHU Ha BBIIEPKKY B PACTBOPAX U CYILKY 00-
paboTaHHBIX IeTaJei;

e BO3MOXHOCTb 00pa3oBaHUsI  MPO(DUIMPOBAHHBIX
yrayoneHui myreM 06paboTku mopepxHoctu MerogoM OITY
1 00pa3oBaHUs PabOYMX 3a30POB 2-3 MKM (HaIpuMep, s
ra3oMHAMUYECKUX MOAIIUITHUKOB);

e B OTIMYKE OT U3OMPATETHHOTO TIepeHoca B mpolecce
tpeHus nipu PITY mpoucxoaut MpUHYIUTEIbHOE 00pa3o-
BaHUE B 30HE (DPUKIIMOHHOTO KOHTAKTA TOHKON HE OKMHC-
JIonieicst aMopHOI TIEHKU ¢ HU3KUM COMPOTUBIICHUEM
CIIBUTY, HECTIOCOOHOHM HaKaIIMBaTh AMCIOKAIU (medeK-
ThI) MpY AedopMaLuu.

Bnepesvie onybaukosaro 6 ucypnane «PUTM» Ne 1-2011,
http://www.ritm-magazine.ru/




