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IMo noacyeram CrEeLMATIUCTOB, KOJUYECTBO MOJOMOK W aBapuii, U3HAILIMBAHUE AeTajieil
CTaHIAPTHOI TEeXHUKU TPU IKCIUTyaTalluM B YCJIOBUSIX HU3KHUX TemIiepatyp B 3—5 pas, a
nHorna B 8—10 pa3 Gosbliie, Y4eM B YCIIOBUSIX YMEPEHHOTO KiimMara. [103Tomy TToBBITIIeHIE
KayecTBa TMOBEPXHOCTEN AeTajieil pasiW4YHBIX MAllUH M MEXaHM3MOB, pabOTalOIIMX B
YCJIOBUSIX APKTUKM, SIBJISIETCS aKTyallbHOM 3amayeil. B crarbe pa3paboTaH MeToa KOMOU-
HUPOBAHHOU 00pabOTKM, KOTOPHIiT TIO3BOJISIET TIOBBICUTH TBEPIOCTh, CHU3UTD IIIEPOXOBaA-
TOCTb, TOJYYUTh ONTHMAJIbHbIE 3HAYEHUsI OCTATOUHBIX HANPSIKEHUM M cO3[aTh Ha IMO-
BEPXHOCTU PETYJISIpDHBII MUKpopenbed Uil yAep>KMBaHUSI CMa3KuW Ha TTOBEPXHOCTH.
Ho 3T cBolicTBa HEOOXOAMMO COXPAHUTD MPU Bo3aeiicTBUM TeMiiepatyp 1o —50°C. [1po-
BENICHBI UCCIICIOBAHYSI BIUSIHUSI HU3KOTEMIIEpaTYPHbIX BO3ICHCTBUIT HA U3BMEHEHUE B TO-
BEPXHOCTHOM CJIO€ JeTasIeil mocjie KOMOMHUPOBAaHHOM 00paboTKu. CTaThsl OyIeT roje3Ha
crielMaacTaM, KOTopble 3aHMMAIOTCSI TPOEKTUPOBAHUEM MAIllWH 71 pa0OTHI B YCIIOBUSIX
ApPKTUKU.

Karoueswvie crosa: KOMOMHMPOBaHHAsI 00pabOTKa, SKCITyaTallMOHHbIE MOKa3aTeIu, U3HOC,
Ka4eCTBO MOBEPXHOCTHU, APKTHKA
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J11s1 pa®GoThl MallIMH U MeXaHU3MOB B yciaoBusix KpaitHero CeBepa HE0OOX0OAMMO T0JIy4aTh
MOBEPXHOCTU Ha JETAJISIX MAILIMH C OCOOBIMU CBOMCTBaAMU. DTO 0OOCHOBAHO TE€M, UTO B ApK-
THKE OYEHb CYPOBbIE KIMMaTHYEeCKHUE YCIOBUS: BIIAXXHOCTD Bo3myxa 10 90%, cuibHbBIE CHe-
romnajbl, TeMiiepaTypa 3uMoii omyckaercs 1o —48°C, (nmerom nogHumaercst 1o +40°C), cko-
pocthb BeTpa no 30—40 M/c. Takune KTMMaTUIECKME YCIOBUSI CHUKAIOT pabOTOCIIOCOOHOCTD,
YBEJIMYMBAIOT YMCJIO OTKA30B, BOZHUKAET SIBJICHUE CXBATbIBAHUS WY TPUMEP3aHUs neTaieit
COMPSKEHU TIPU IJTUTEJIbHOM MpocToe TexHUukKu (puc. 1) [1-7].

Cneunduka mpUpoIHO-KINMATUYECKUX YCIOBMIA 30HBI XOJOMHOTO KiauWMmaTta (HU3KHE
TeMIiepaTypbl OKpYXKaloIIero Bo3ayxa, 00Jbliasi poaoKUTETbHOCTh 3MMHETO Tiepuoaa co
CHETOBBIM MTOKPOBOM U 3aCHEXXEHHBIMM IOPOTaMU) OOYCIIOBJIMBAET Psifi OCOOEHHOCTE ! DKC-
TUTyaTalii MEXaHU3MOB.

PaGoThl, HampaBieHHBIE Ha MCCIIEIOBAHMUS IOBEPXHOCTEM AeTajieil MallliH, KOTOphIe Oy-
YT UMEThb BBICOKMIA pecypc paboThl B YCIOBUSIX HU3KUX TEMITepaTyp SIBJISIIOTCSI aKTyaJIbHbI-
Mu. [ToBBICUTB pecypc pabOThl, UCKJIIOUYUTH CXBAaTbIBAHUE WJIW TIPUMEp3aHue NeTajieii B pas-
JIMYHBIX COMPSIKEHUSIX MOXHO Pas/iesiuB MOBEPXHOCTU CJIOEM CMa3KM. DTO TO3BOJIMT CHU-
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Puc. 1. BnusiHue TeMniepatypbl OKpyKalolliero Bo3ayxa Ha yaeabHOe KOJUYECTBO OTKA30B.
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Puc. 2. OGopynoBaHue s KOMOMHUPOBAHHOM 00pabOTKY Ha 6a3e YyHUBEPCATbHOIO TOKAPHOIO cTaHKa: / — yHU-
BepCalbHbIIf TOKAPHO-BUHTOPE3HBIN CTAHOK; 2 — UCTOYHUK TOKA; 3 — IJIaHIIaitba marpoHa; 4 — nmpucrocobieHue;
5 — rUOPOCTAHIMSI IUIsT OXJIaXKIEHUST ICTOYHMKA TOKa; 6 — 3J1eKTpolKad; 7 — MOTOP-PEAYKTOP UIsl YMEHbILIEHUS
CKOPOCTH BpallleHusI HINMUHIest; § — TpaHchopmarop; 9 — aMrepMeTp /ISt KOHTPOJIsSI BEIMYMHbBI CHITBI TOKA.

3UTh M3HOC W WCKIIOYWUTH NpuMmep3aHue. PeleHue Takux 3amad JIEKUT B 00JacTu
TEXHOJIOTUIA.

ABTOpaMu pa3zpaboTaHa TEXHOJOTHSI KOMOMHMPOBAaHHOI 00pabOTKM, KOTOPas IIO3BOJISIET
TMOJIyYUTh PEryIsIpHbIe MUKpOpEabedbl HA IMIMHAPUYECKUX MOBEpXHOCTSX. [IpencraBieH-
Hasl TEXHOJIOTHSI peain3yeTcsl Ha cTaHmapTHOM obopynoBaHuu [8—10]. KomObuHMpoBaHHas
00paboTKa 3akjIoyaeTcsi B MOCIEA0BATEIbHOM BBITIOJTHEHUHN JIBYX 3TAIlOB: YIIPOYHSIOIIEH
TEXHOJIOTUU — BJIEKTPOMEXAaHUIECKO 00pabOTKU M OTAEIOYHON — ajIMa3HOM BBITJIaXXMBa-
Huu. [IpenmyiiecTBo pa3paboOTaHHON TEXHOJIOTUM — BCS 0OpabOTKa OCYIIECTBIISIETCS Ha
omHOM pabodeM MecTe, T.e. 3a ogHYy olepanuio (puc. 2). I[lociae MexaHnyeckoii 00paboTKu
pe3aHueM CIelMalbHbIM POJIMKOM-3JIEKTPOAOM MPOBOISIT 3JICKTPOMEXaHUYECKYI0 oOpa-
060TKYy (puc. 3a), a 3aTeM — ajiMa3HOe BhITIaxkuBaHue (puc. 30).

I[IpumeHeHMe yCcTaHOBKM U1 KoMOMHMpoBaHHOU o00paboTtku (KO) Ha 6aze TokapHOro
CTaHKa MO3BOJIUT COKPATUTh BpeMsl Ha TIPOMEXKYTOUYHbBIE Orepalui U MOBbICUTh TPOU3BO-
IUTETBbHOCTb.

ITocne nmpumMeHeHMsI KOMOMHNPOBAHHOII 06paObOTKM Ha MOBEPXHOCTU 0Opa31oB 00pa3sy-
IOTCSI PeTYJISIpHBIA MUKpoOpeibed, KOTOPhIiA OyIeT yaep>XXuBaTh CMa3Ky M UCKIIOYATh MPU-
Mep3aHue JeTajeil B COMPSKeHUU.

Jlns 6ecniepedoiiHOl pa®OThl MAlIMH U MEXaHU3MOB HEOOXOIMMO COXPaHUTh IOJIy4YEeH-
HbIE CBOMCTBA Ha MOBEPXHOCTH (peryisipHble MUKpopelibedbl). 17151 3TOro OblIu MpoBeaeHbI
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Puc. 3. YcraHoBka 1151 KOMOMHUPOBAHHOM 00pabOTKM: (a) — 3Tam JIeKTpOMexXxaHN4eckKoit 00paboTku (/ — ponk
3JIeKTpo, 2 — obpa3selr); (6) — aTan aiMa3HOTo BbiiaxXuBaHus (I — obpasell, 2 — aaMa3Hblii BbINIAXXUBATEIb, 3 —

MPUCTIOCOOICHUE).

WCCJIEA0BAHMS TI0 BIUSIHUIO HU3KUX TEMIIEpaTyp Ha U3MEHEHUE MOJYyYeHHBIX CBOMCTB MO-
BEPXHOCTHOTO CJIOS TTOCJIe KOMOMHUPOBAHHOM 00paboTKN. DT MCCIeTOBaHUST TTPOBOIUIIN
IyTEM BBIIEPKKHM 00pa3loB, Mocjie KOMOMHUPOBaAHHOM 00paboTku, npu T = —46—50°C B
Te4YeHHeEe IBYX YaCOB B CMECH BOJBI U CITMPTA B KUIISIIEM a30Te (puc. 4a).

H3mMeHeHMe CBOMCTB MOBEPXHOCTHOTO CJIOSI MOCJIe HU3KOTEMIIEPATypHOTO BO3ACHCTBUS
MPOBOAWIN METOIOM CPaBHEHMST 3HAYEHUIT TBEPIAOCTU M OCTATOYHBIX HAMpsDKeHU. TBep-
nocTh u3Mepsiim Ha TBepaoMepe Instron Wilson HardnessTUKON 2500, ocraTouHEIe Ha-
MPSDKEHUST U3MEPSUTA PEHTIeHOBCKUM MeTo/IoM comtacHo [10, 12, 13].

PesynbraThl n3MepeHni TBEPIOCTH Ha TIOBEPXHOCTH 00pa3IoB 10 HU3KOTEMIIEPATyPHOTO
BO3IEHCTBUS M MOCJIe BO3MEUCTBUS TTPENCTaBlIeHbl Ha puc. 5a, 6, B.

PesynbTaThl U3BMEpeHUi OCTATOUHBIX HAMPSIKEHWI Ha TIOBEPXHOCTU 0OPa3IoB 10 HU3KO-
TEMIIEPATyPHOTO BO3AEHCTBUS U MOCJE BO3NEUCTBUS TTPEACTaBIeHbI B Ta0. 1.

AHau3 pe3yJibTaTOB HCCIENOBAaHUM MOKa3bIBaeT, YTO HU3KOTEMIIepaTypHble BO3Ieii-
CTBUSI HE M3MEHSIIOT OCHOBHBIE TTOKa3aTe I MOBEPXHOCTHOTO CJIOSI: TBEPAOCTh Ha TOBEPX-
HOCTH HE CHUKAeTCs WIM U3MEHSIETCS B TIpeneiax ook uamepeHusi. B paborax [14—23]
OTMEYEHO TOJIOXKUTETHLHOE BIMSTHAE YITPOUHEHUST B KPUOTeHHBIX cpenax. OTMedeHO MOBBI-
II€HWE TBEPAOCTH, KOPPO3ZMOHHOM CTOMKOCTH, OTYyUYeHHUE OJIaroNpusITHON CTPYKTYPHI.

ITocne KO nmoBwIIaeTcst TBEpAOCTb, CHIXKAETCS IIepOX0BaTOCTh 10 Ra 2.5—0.4 MKM, 06-
pasyercs OJlaronpusiTHasl CTPyKTypa — MeJIKOUTojibuaToro MapreHcurta [9, 11]. OnHako npu
HU3KOTEMIIEPATYPHOM BO3JAEMCTBUU MOXKET IPOU3ONWTU BTOPUYHOE YIIPOYHEHUE: YMEHb-
LIUTCS TBEPIOCTb M U3MEHUTCS 3HAK M BEJIWYMHA OCTAaTOYHBIX HampspkeHuit [17, 22, 23].
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Puc. 4. ViccienoBaHusi MO BIUSHUIO HU3KKUX TEMIIEpaTyp Ha M3MEHEHHE MOJyYeHHBIX CBOMCTB MOBEPXHOCTHOTO
CJ1051 TIOCJIe KOMOMHUPOBAaHHO# 00paboTKu: (a) — MpoBeaeHNe dKCIIepUMeHTa; (6) — 0OpasLbl rociie 00paboTKM B

CMECH BOIbI M CITUPTa B KUIIALLIEM a30Te.

(a) (6)

776.0+780-4,780-.780,4,790
760460 760 660 570 660 460 780 380 550 570 780777827 7907 176" 780

550 510 550 460780760

(8)

510 380 710 510 570 710 610 610 760 760

550 660 440 440 610 550

Puc. 5. Pesynbratel 3amepoB TBepaoctu (I — nocie KO, 2 — nocie HU3KOTeMIIepaTypHOro BO3IEHCTBUS): (a) —
craib 1045; (6) — cranb 5140; (B) — cranb 420.

I/ICCIIC,E[OBaHI/IH, IIPOBCACHHbLIC aBTOpaMU, HE ITOATBCPXKIAIOT 3TO. Bce monmoxurenbHbIC Ka-
YECTBA MOBEPXHOCTHOTO CJI0A, IMTOJTYYEHHBIC ITOCJIC KO COXpaHAKTCA.

CouyeTaHre MOJYYEHHBIX CBOMCTB MO3BOJIMT IMOBBICUTH pPeCcypc pabOoThI ieTajieii — yBeIu-
YUTh UBHOCOCTOMKOCTh. PeryssipHblit MUKpopenbed, MOJIyYeHHBI Ha TOBEPXHOCTH, OyIeT
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Ta6mmna 1.
OcrarouHble HanpspkeHust, MITA

Marepnan nocjie KOMOMHUPOBAHHOI 00pabOTKMU fIociIe HUSKOTEMIIEpaTypHOro
o0Opa3siioB p P BoazneiictBust T = —47—50°C

oceBble TaHTeHIMaJbHbIE oceBble TaHTeHIMAaIbHbIE
Crasb 5140 —1901.2 £ 87.7 —866.9 + 21.5 —1945.2 + 80.1 —910.6 £ 19.5
Cranb 1045 —1774.2 £91.5 —1409.1 £44.1 —1701 £ 85.0 —1500.7 £ 36.0
Cranb 420 —1738.7 £ 129.1 —1420 + 186.3 —1850.5 £ 160.4 —1140 = 100.3
Cranb 5140 —1019.8 £ 172.5 —1127.5 £ 114.9 —1900 £ 55.5 —1304 + 20.1
Crainpb 420 —1760.5 £ 14.6 —1975.6 £ 41.3 —1700.7 £ 12.5 —1050 + 43.1
Cranb 1045 —1806.1 +43.4 —1455.7 £ 17.8 —1790.1 £ 50.6 —1500 £ 25.5

YIEPXKUBATh CMa3Ky, W TPEIOXPAHATL OT MPUMEP3aHUA JeTaleil B CONPSKEHUU TIPU T -
TEJTLHOM IPOCTOE B YCIAOBUSAX APKTHUKU.

BoiBoapl. 1. [IpencraBieHHbIE KCCIeIOBaHUS TPOBEAEHBI BiepBhie. 2. Pemrath mpoGieMbl
HU3KOTO pecypca paboThl MalllMH U MeXaHU3MOB Tpu 7' = —50°C MOXHO TEXHOJIOTMYECKU-
MM METOHAMM, HaIlpuMep, KOMOMHMpoBaHueM MeTomoB. 3. CodeTaHne OJIATONIPUSTHBIX
CBOICTB Ha ITOBEPXHOCTUA ITOCIIE KOMOWHMPOBAHHOW OOpabOTKM M COXpaHEHUE ITUX
CBOIICTB B HU3KOTEMIIEPATYPHOM Cpelle — pe3ylIbTaT CUHEPTETHYECKOTO 3¢ deKTa: Mo OT-
JIETbHOCTA METOM DJIEKTPOMEXaHUUYECKOI 00pabOTKU U aJiIMa3HOe BBINIAXKWBaHUE HE MOJTy-
4aloT TaKuX CBOMCTB. [Ipy 0ObeAMHEHNN 3TUX METOAOB MOBEPXHOCTb MMEET HOBBIE CBOII-
cTBa. 4. ABTOpPHI IIJIAaHUPYIOT IIPOJOJIKUTE UCCIIENOBAHUS — pa3paboTaTh TEOpPETUUECKIE 3a-
BUCHMOCTH ITAPAMETPOB ITOBEPXHOCTHOTO CJIOS OT PEXUMOB KOMOMHUPOBAHHOM 00pabOTKM
JIJIST TIPOTHO3MPOBAHUS PE3Y/IHTATOB HA TAlle TEXHOJIOTUYECKOM ITOATOTOBKY IIPOU3BO/ICTBA.
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