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Brumis MikpOCTPYKTYpH BHCOKOBYI/ICLIEBHX 1IapiB, OTPHMAHHX METOAOM CJACKTPOAYTOBOIO HAMIIABNCHHS ...

. BIIJIMB MIKPOCTPYKTYPH
Capyask B.L, BUCOKOBYIJVIEHHEBUX HIAPIB,
Mleadensa B.J., OTPUMAHUX METOJIOM
Ilanacrox C.O. EJEKTPOAYIOBOI'C HAIIJIABJIEHHA
Binuuekuii Hanionaib ik TEXHIuHl 3 BUKOPUCTAHHSIM BVI' JIEHEBI/IX
i B, VAo BOJIOKHMCTHX MATEPIAJIIB,
e HA MAPAMETPY 3HOCOCTIMKOCTI

B YMOBAX ABPA3ZHBHOI'O CEPEXOBUIIIA

VIIK 620.178. 621.891

V crarTi nogado pesynrTaTH AOCTIKEHHS 3HOCOCTIHKOCTI B yMOBax abpasMBHOIO CEpefOBHILA BHCOKOBYIJICIC-
BUX TIOKPHTTIB, HAHECEHNX METOI0M EJEKTPOAYrOBOIO HAMIABAEHHS 3 BUKOPUCTAHHAM BYTJISUEBHX BOJOKHHUCTUX MarTcpia-
AlB, IOCNHKEHO BIUIMB X MIKPOCTYKTYPH. AHalli3 OTPUMAHHX HaHuX MOKa3as, uio Ginbury 3HOCOCTIMKICTh B ymMOBax abpa-
3UBHOTI'O CCPCAOBHILA MAIOTh TIOKPHTTA 3 JieIe0yPUTHOIO CTPYKTYpoio. Haibinbiy iHTEHCHBHICTh 3HONIYBAHHS MAlOTh BU-
COKOBYTJIEIIEB] MOKPHTTA 3 MAPTEHCHTHO-AyCTEHITHOIO CTPYKTYPOIO.

Ki01u0Bi €10Ba: 3HOCOCTINKICTh, TEPTH, MOKPUTTS, (a30Bi nepeTBopeHHs, abpasHBHE CEPEAOBHLIE,
Beryn

AHani3 NpUYKMHK BUXOY 3 Jagy eJEMEHTIB MalliH Ta MeXaHi3MiB okasye, mo NprdIn3Ho 50 % 3 Hux
MalOTh 03HaKH abpa3uBHOIO 3HOITYBaHHA. B lesaxkux BUmMajkaX KiMbKIiCTh 3HOLICHHUX JeTaielf BHaciinox aii ab-
pasuBy MoxkKe focsratH  HaBiTh 80 %. AOGpasWBHOMY 3HOIIYBAHHIO TiAJAETHCA BENHMKA KiNBKICTh
CiMBbCHKOrOCNIONAPChKUX, TIPHUYMX, TPAHCMOPTHHX, IOPOKHBO-OYMiBENLHHX MAIUHH Ta TPAHCTICPTYHOUHX
MPHUCTPOIB, BY3/1iB MeTalypriiHoro obnaiHaHHs, po0o4NX KOMIC Ta HANPSMHUX anapatiB rigpaBnigaux TypOiH,
JonaTok razoBux TypOiH, OypuisHOro odsiaiHaHHs HadTOBOT Ta ra3oBol MpoMucIoBocTi Towo [1, 2].

3 morns Ty 3HOIIYBaHHA Ta MillHOCTi MaTepialy, OCHOBHHM €JIEMEHTOM, [0 BILUIMBAE HAa TPHBANICTh PO-
60TH OKpEeMHX eJIeMEeHTIB MallvH, € ToBepxHesuii wap. Harnasnenus, sk 0aMH i3 cnocobis popMmyBaHHs ro-
BEPXHEBOTO INApy i HOro ekcitiyaTauiffHMX BIAaCTHBOCTEH, 03BOJIAE OIEPIKATH IHAPH 3 BIANOBIAHUM XIMIdHEM
CKJIaa0M 3 HeoOXiAHOIO MILIHICTIO Ta CTIMKICTIO 10 aOpa3suBHOTO 3HOITYBAHHS.

3HococTiliKicTs MaTepiany 3anexuThb Bin 6araTbox (akTopis, AKi BIUIMBAIOTH HA B3a€MO/II0 NMOBEPXOHb
TEpTA, aje, Ha [ornsg asTopiB [3], BeMbMH CYTTEBOK € CTPYKTypa [OBEPXHEBMX MLIApiB TepTs, #ka
XapaKTepU3yEThCsl EHepricio B3aeMomii MK (aszamm, Koresi€ro, a BIANOBIAHO | MPOTHIIEI0 BHHHKAHHIO
JMCNIOKaLiMHMX DedeKkTiB, 10 BeAe A0 BUKPUILYBaHHA TBepaux ¢a3. Lle € HacniakoMm Toro, wo AUciIoKauii KoH-
UEHTPYIOTHCA Ha TPAHMILIX 3€PEH, MiBUULYIOYM KPUXKICTh MaTepiaiy.

B pob6orax 4, 5] aBTopH IOBOASTH, IO 32 paXyHOK KOHTPOJIbOBAHOTO TETUIOBBEACHHS MOMIHBO KEpPY-
BaTH CTPYKTYPOYTBOPEHHAM HATUIABIEHONO BUCOKOBYIIIELEBOrO MOKPHUTTA. lle MOsCHIOETHCA THM, 1O TIpH
peryitoBaHHI DIBUAKOCTI HamnaBieHHs Bix 26 no 11 m/rox (piaka 3BaproBaibHa BaHHa icHye Bin 0,8 1o 5 c)
criocTepiraeTeCs 3MiHAa INBUAKOCTI KpHCTa3aulii Ta OXOJIO/KeHHS HarulaBlneHoro Metaty. LIBuakicts
KpHcTanizauil B inTepsani Temneparyp 1700 ... 1500 °C — Bix 2000°C/c no 800°C/c, B iHTepBaili TeMnepaTyp
1500 ... 1000 °C - sin 1800°C/c no 600°C/c. IlIBHAaKicTh OXONOLKEHHA B iHTepBaii Temneparyp 1000 ... 500 °C
3MiHIOeTheA Bin 730°C/e no 350°C/c, a B inTepBani Temnepatyp 500 ... 50 °C — Bix 120°C/c no 70°C/c .

Ji1st poGoTH B mapax TepTd «BUCOKOBYTIELEBE MOKPHTTA — CTANb» HEOOXiAHO OTPUMYBATH CTPYKTYPH,
y AKHX BiJICYTHI CTPYKTYPHO-BilIbHi KapOiau.

MeTa i nocTaHoOBKA 3a4aui

MeTtoi0 pof0oTH € BH3HAYEHHS BIUIMBY MiKPOCTPYKTYPH BHCOKOBYTJIELUEBHX lIApiB, OTPUMAaHUX METO-
JIOM eNIeKTPOLYTOBOTO HATUIABICHHA 3 BMKOPHCTAHHAM ByTrNELEBHX BOJIOKHMCTHX MarepiaiiB, Ha NapameTpu
3HOCOCTIHKOCTI B yMOBax abpa3sMBHOTO Cepe/IOBHIIIA.

Buxaaj matepianiB gociaigxess

J17ia BUBUEHHSA BIUIMBY CTPYKTYPH HAIUIAaBJIEHHX BHCOKOBYIJIEUEBUX TOKPHUTTIB Ha MapaMeTpH 3HOCO-
CTIIKOCTI BUKOPHCTOBYBAJIMCH 3Pa3Ky 3 Pi3HUMH CTPYKTYpaMu. BianoBiaHi CTpyKTYpH BHCOKOBYT/IELEBUX 110~
KPUTTIB OTPYMAIH IULAXOM 3MIHM IIBHAKOCTI OXOJIO/DKEHHS HAILTaBJIeHOro Metay [6].

BunpoOyBaHHAMH Ha 3HOC MiJUIaBANKCA HaTUIaslieHi 3pa3sky 3 TaKUMU CTPYKTypaMyu (1O TPH 3paskH B
cepii): JleneGypur 100%; Aycrenit 20% + Maprescur 10% + JleneGypur 70%; Aycrenit 60% + Maprten-
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cut 30% + JleneGypnr 10%; Aycrerit 60% + Maprencur 40%; Maprencur 80% +Ayctenit 20%; MapteHncut
90% +Aycrenir 10%. [6].

HaneceHHs NMOKPUTTA BUKOHYBajOCh HAa YCTAaHOBL Ui HalUIaBJIEHHS B CEPEJOBHLII 3aXMCHHUX rasis
Y I-209M, apotom Hn-30XI'CA. B sxocTi jpkepena ByrJieLi0 3acTOCYBay ByrJieleBy TKaHWHY Mapku YV T-2
TY6-06 1 78-85, i3 winsnictio 250 r/m’.

[Tica mannaBieHHs 3pa3ky ILTiQyBanucs Ha LTHOUHY 10 1 MM.

JocnimKyBaHHS 3HOUIYBaHHS BHCOKOBYIVICLEBHX TOKPWTTIB, OTPHMAHUX HAIUIABJICHHAM 3 BHKOPH-
CTaHHAM BYITIELEBHX BOJIOKHMCTHX MarepialiiB, IMPOBOIWIMCE 32 CXEMOIO TOpLEBOro teptd (puc. 1), sxa pos-
pobieHa Ta BUKOPHCTOBYEThCA Ha kadenpi TexHosorii migBHIIEHHA 3HOCOCTiMKOCTI BiHHHUBKOrO
HaIllOHaJILHOTO TEXHIYHOTO yHiBepcureTy. Ha nmpyxHii ocHOBI ycranoBkH 1 HakneeHi TeHzonarduku 7. 3a no-
[IOMOTrOK0 AAaTYMKIB 7 BH3HAYAETHCS MOMEHT TEPTHA Ta HOPMAJLHE HABAHTAKEHHS, 3HAUEHHA SKHX 3a HOIOMO-
ror0 aHaIOTOBO-IU(POBOro MEepPeTBOproBaya 8 BUBOHATHCA Ha kKoMi' oTep. Ha nmpysxHiit ocHOBi 1 3a gonoMororo
WIMLTLOK 3aKPIIUTIOEThCA TakoXK KOHTPTiTo 3. KoHCTpykuis 3axumeHa koxyxom 2. ITpu Tepti B abpasuBHOMY
CepeIOBHILi Ha KOHTPTLIO HacuTaeThesa abpa3uB, 3pa3ku 5 3a IOTMIOMOTOI0 FBHHTIB 3aKPilULOIOTECS B TpHMAaueBi 4.

BusHauaBcs MOMEHT TepTsi, LUTAX TePTH, MBHAKICTh TEPTS i HOPMalbHe 3yCHIUIs, AK€ 3MiHIOBATH 32
NONOMOTOI0 Tp. BemuuiHy 3HOINYBAHHS BH3HAYAJIM 3a BTPATOd MacH 3paska IUISXOM 3BaXyBaHHA Ha
aHaniTuaHax Barax RADWAG AS220C.

KinbkicHO {HTEHCHBEICTh 3HOIIYBaHHA TOBEpPXHi (MacoBa Ta JiHilfHa) BU3Hauanack 3a (opMmylamu

(1,2),

I, =Am/L, [mr/xm], ()
ne Am — BaroBuii 3HOC, MT;
L — masx Tepra, km.

Am s
[, =——— 107", @
S-p-L
ae Am — BaroBumif 3HOC, T;
S — nnoma Teprs 3paska, M’
p — rycTuHa MaTepiany 3paska, T/cM’;
L — mnsx teptsa, kM.
| o
; K 4
3 7 —
8 7 5 I — I A
N : K . 3 2
/ HIIIITIUT’T,U,U,TTEEES
= \ S ' S
N [ % 7
Z 7 MY
Puc. 1 - Cxema a5 sunpobysaniis Ha 3HODIYBAHHS:
1 — npy’XHa OCHOBA YCTAHOBKH; 2 — KOKYX; 3 — KOHTPTLIO;
4 — TpuMaY 3paskiB; 5 — 3pasku; 6 — WHHIbKH;
7 — Tenzoparuuku; 8 — ananoroso-uHPPOBHI NepeTBOPOBAY
Teepaicts moBepXoHb, fKi AoCHimKylThes ckmagae HRC 41 ... 60 B 3aimexHocTi Big CcTpyxTYpH
noxputTs. Teepmicts koHTpTina - HRC 54 ... 56. 3pasku nepen 3BakyBaHHAM NPOMHUBAINCH aBiallifHUM

Gen3uHOM, a NOTIM BUCYUIyBANIHCE B TepMocTati npu 373 K npotsarom 1 rox.

Besm4uHa 0CHOBHMX MapaMeTpiB MPOIeCy TePTS BU3HAYAINCH MIC/S 3aBePIIEHHS POLECY MPUITPao-
ragnd, ctabinisauii koedinienTa TEPTS | BATOBOTO 3HOCY [1APU TEPTH.

B talmn. 1 nokasani pexuMy 3HOIYBAHHA B YMOBaX abpa3UBHOTO TEPTH.
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Tabmuus 1
PesxuMH 3HOLIYBAHHS B yMOBaX a6pa3sHBHOIO TepTs

Ne [TapameTpu BenmiuHa
1 | Ulsuaxicts Tepts, V, 0,9 m/c
2 | ITuroMe HapaHT@KeHHs Ha 3pasok, O 5 MIla
3 | Bun tepta Abpa3nBHe
4 | lllasax TepTa 14000 M
- Kgapuesuii nnicok ¢ppaxuiero 600 Mxm
5 | Marepian abpasusa pui TBeplliC'l‘IOq)l% : (;10 MiTa

Pe3ynnTaTH €KCNEPeMEHTATbHUX JOCTIIKEHb 3HOIIYBAaHHA 3paskiB 3 PpI3HUMH CTPYKTYPHUMH
CKJIa/l0BMMK B aOpa3uBHOMY CEpeIOBHIILI MPH Pi3HOMY IUISXY TepT MokasaHi B Ta0L. 2.

Tabnuus 2
3HowWYyBaNHA HANIABJACHUX BHCOKOBYTJIENEBHX 3Pa3KiB 3 PI3HUMHM CTPYKTYPHHMH CKJI2A0BHMH
B a0pasHBHOMY Cepe0BHILI PH PI3HOMY LLISXY TepTs

Ne Baroswii 3HoC, T
5 Teepaicts, HRC LUIAX TePTH, M
3/m CTpYKTypa MOKPHTTH > 2
Sy SORA TR 3500 | 7000 | 10500 | 14000
1 | Maprencur 90% +Aycrenit 10% 54 0,035 | 0,065 | 0,086 | 0,105
2 | Maprencur 80% +Aycrenit 20% 54 0,042 | 0,077 | 0,106 | 0,131
3 | Aycrenirt 60% + Maptedcut 40% 48 0,058 | 0,107 | 0,149 | 0,187
1 0, 0,
4 fﬁg::éxgr/"l e apremcir 30%+ 44 0,045 | 0,084 | 0,115 | 0,138
it 200 9/,
5 fﬁ‘e’;z‘é‘;pﬁ/;ot b 51 0,027 | 0,05 | 0,07 | 0,088
6 | Jlenebyput 100% 60 0,021 { 0,039 | 0,054 | 0,068

KineTnka 3HOLTYBaHHA BHCOKOBYIJICUEBKX NOKPHTTIB NMPH HACTYNHUX CTPYKTYPHHX CKJIaZOBHX TIO-
KPUTTA NIOKa3aHa Ha puc. 2.

R e s S
0,18 i
0,16
0,14
0,12

0,1
0,08
0,06
0,04 -~
0,02

0 - - - e e — —
0 3500 7000 10500

3H0C, T

14000

Ilinax reptsa, M

Puc. 2 — Kinernxa a0pasuBHOro 3HOMYBAHHS BHCOKOBYIJIEHEBHX NOKPUTTIB 3 CTPYKTYPHHM CKIAA0M:
1 — Maprencut 90% +Aycrenit 10%;
2 —maprencut 80% +Aycrenit 20%:;
3 — aycrenir 60% -+ Maprencurt 40%;
4 — aycrenir 60% + Maprencut 30% + Jlexedypur 10%;
5 - aycrenit 20% + Maprencur 10% + JleneGypur 70%:;
6 — neaeGypur 100%

KinpkicHO iHTEHCHBHICTb 3HOLIYBAaHHA MOBEPXHi Ha wusxy teptd 14000 mMeTpiB  Bu3Hayanach 3a Qop-
MyJoto (2) [7]. OtpuMani po3paxyHku 3BeAeHO 10 Tabn. 3.
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Tabnuus 3
IHTeHCHBHICTHL 3HOIMYBAHHS BHCOKOBYIVICNEBOI'O NMOKPHTTS
32 YMOBH 3MiHH CTPYKTYPHHX CK/IaX0BHX NOKPHTTS B a0pasnBHOMY cepeaoBHIli
[HTeHCUBHICTE 3HOLIYBaHHA, [, - 107 (umsx Tepta 14000 m)
1 0, o 1 0
mapTeHcuT 90% | mapteHcut 80% | aycteHit 60% ayCT?H'T 60/:,’ SpIRSIR 200/:,) 5 0%
aycrenit 10% aycrenit 20% maptencut 40% Bipreaiar 40 i el
Y nenedypur 10% | aenebyput 70%;
1,9 2,4 34 29 1,6 1,2

Ha puc. 3 nokasana 3HOCOCTIHKICTL BUCOKOBYFMELIEBUX MOKPHTTIB 3 PI3HUMU CTPYKTypaMy B yMOBax
abpasuBHOro cepenosuima (uutax tepta 14000 m).

3HOCOCTIHKICTD

Al0%,
M90%,

A20%,
M8&0%,

A60%, M40%,  A60%,
M30%,

CTpYKTYPHI CKk1a10Bi

A20%, M10%,
J170%

J1100%

Puc. 3 - 3nococTiliKieTh BHCOKOBYFTEUEBOT0 NOKPUTTS
3 PISHHMH CTPYKTYPaMl B yMoBaX a0pasuBHOTO CepeloBHia

SIK moxazaHo BHULLE, BHCOKY 3HOCOCTIHKICTb B rpoleci abpa3svBHOTO 3HOLIYBAHHS 3 HEBUCOKMMH MTUTO-
MHMM THCKaMH B KOHTAaKTi MOKa3yrOTh 3aJi30BYTJIELEB] CIUIaBH 3 MAPTEHCHTHO - ayCTEHITHO - Aene0ypUTHOIO
cTpyKTYpoto. Ilpy yaci icHyBaHHS 3BapIOBaAbHOI BAHHK B piAKoMy cTadi 1,2 CeKyH/H, OTpUMaHe MOKPUTTA
cKJafjaeTbes 3 NBOX mapis. ILIBuaKicTe KpucTanizanii B intepsani Temnepatyp 1700 ... 1000 °C mns Takoro pe-
JKUMY HaHeceHHs MOKpUTTA ckianae 1600...1500 °C/c. llBuakicTs OXOJNIOMKEHHSs B iHTEpBal Temneparyp
1000 ... 500 °C cxiranae 570 °C/c, a B intepBasi temnepatyp 500 - 50 °C cknapae 100 °C/c.

Haxnanemo KpuBY OXOJIO[DKEHHS HAa TEPMOKIHETHMUY AiarpamMy Ta NpoCHiIKyeMO MOXIHBI CTPYKTYpHI
NePeTBOPEHHSA OTPUMAHOTO TOKPUTTH (pHc. 4, a).

800 S—— F—
700 & /PA,, ‘
600 | eepa;a?;;eﬂw
=~ 500 R R
&
§400 | Atm J ]
g T ¢
§ }00 Wouda I T ey
& S /axaﬁ;ix?wn J.U,,,,fgsf,f,_,,,‘_q H |
L. ;\; 20N s
1m0+ =17 _\i 1T \"“
H .
ol ' ' - |
a51 0 v’ w w v v’ w v w
Yar, cex Yac, cex
a 0

Puc. 4 -~ TepmoRiHeTHYHA AlarpamMa Ta KPHBA 0X0JI0IKEHH HANJABJIEHOr0 NOKPHTTA:
a-(,=12¢)
6-(,=08¢)
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Ipu naHHKX WIBMIKOCTAX OXONOMKEHHS, B iHTepBani Temneparyp Bix 670 °C no 540 °C, sinOysaetscs
[IEpETBOPEHES aycTeHiTy B aeneOypur. IIpu temmnepatypi 140 °C Ta Hipk4e BiaOyBaeThCs YTBOPEHHS BHCOKO-
BYIJIEUEBOrO IUIACTHHYACTOrO MAapTeHCUTY 3 mepecxosiomikeHoro aycrenity (Hp 960), a yacTuHa aycreHity
3amumacTeca (puc. 5). Ane 3a paxyHoK mie GLIbll MOBIIbHOrO OXO0NOMKEHHS KOHLEHTPALis MapTeHCHTY B Ha-
TuiaBjeHoMy miapi 6yne cknagatu 6ins 20 ... 30 % (puc. 5).

JeneGypur Maprencur  Aycrenir

Puc. 5 - MikpocTpyKTYpH BepXHbOro apy
HAMJIRBJICHOTO BHCOKOBYIJICHEBOTO NOKPUTTE npu £, = 1,2 ¢

[NepexigHa 30Ha pPO3TMSAHYTHX 3pa3kiB CKAAJAETHCA 3 BiIHOCHO APIOHOI UEMEHTHUTHOI CIiTKH, sKa
OXOfIIOE MIACTHHKY BHCOKOBYIJIELIEBOTO MapTHHCHTY (pHC. 6).

Piic. 6 — Mikpoctpyxryps nepexiasol 3044
HATIAB/IEHOTC BHCOKOBYT/ICHEBOT0 MOKPHUTTS nipu 4,= 1,2 ¢

3MeHbIICHHS 4Yacy ICHYBaHHSA 3BapIOBajJibHOI BaHHM B PpiAkOMYy cTaHi o 1 cexyHOmW, 30uIbIIye
LOBUIIKICTE KpHCTajizauii Ta WBMAKICTS oXonomxeHHs. LLIBMEKICTe KpucTaiisanii B iHTepBaji TemmepaTyp
1700 ... 1000 °C cxmamae 1900 ... 1630 °C/c. liIBunkicts oxonomkeHHs B iHTepBat Temneparyp 1000 ...5 00 °C
cxiagae 650 °C/c, a B intepBaii Temnepatyp 500 ... 50 °C cknanae 110 °C/c. CTpyKTypHi NepeTBOPEHHs OTpH-
MAHOTO BMCOKOBYIJIELEBOTO MOKPHUTTS MOAIOHI L0 IepeTBOpeHb, L0 BinOYBalOTbCA NpH Haci iCHYBaHHS
3BAPIOBA/ILHOT BAaHHU B piakoMy craHi 1,2 cex (puc. 4, a). Aye KilbKicTh MapTEHCUTY 3MEHbUIYETECA MPUOIN3HO
a0 5 ... 10 % (puc. 7).
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Jenebypur

Puc. 7— MikpocTpyKTypH HAILIABICHOTO BAJIKA
BHCOKOBYTJIEII€BOT0 BOKPUTTA npu £,=1 ¢

[TepexigHa 30Ha CKJAZACTHCA 3 BUCOKOBYTNEUEBOrO NMIACTHHYACTOrO MApPTEHCHTY Ta 3alMLIKOBOIO
aycreHity (puc. 8).

Puc, 8 — MikpocTpyKTYpH NepexiaHoi 30HH HAMIABIEHOTO
BHCOKOBYIJICUEBOT0 NOKPUTTH NpH £,=1 ¢

115t 3BaproBa/IbHOI BAaHHH 3 4aCOM ICHYBaHHA B pifikomy cTaHi 0,8 cexyHau mBHAKICTL KpucTaiizauii B
inTepsani Temnepatyp 1700 ... 1000 °C cxknagae 2000 ... 1800 °C/c. IlIBuAKicTb OXONOMKEHHS B iHTEpBai
temnepatyp 1000 ... 500 °C cknamae 730 °Clc, a B inTepBani temnepatyp 500 ... 50 °C cknagae 120 °C/c. Bu-
KOPHCTOBYIOUM TEPMOKIHETHYHY Aiarpamy, MPOCHiIKYEMO CTPYKTYPHi MEPETBOPEHHSN OTPHUMAHOTO BHCOKOBYT-
neueBoro mokpurTs (puc. 4, 6). Ilpu Temnepatypi 650 °C 104MHAETECA NEPETBOPEHHS ayCTeHITY B neaedypur

(puc. 9). Jlane nepeTBOpeHHs 3aKiHuMTbes npu Temmepatypi 540 °C. OTpumaHe NOKPUTTA MaE€ CTPYKTYpY
6inoro yaByHy.

Puc. 9 — MikpocTpyKTYpH HANIABIACHOTO
BHCOKOBYTICHEBOTO noxkpurTa npu 7,=0,8 ¢
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Puc. 10 - MikpocTpyKTYpa nepexiZnol 30HH HAIIABIEHOTO
BHCOKOBYTIJIELEBOTIO MOKPHTTH npH 7,= 0,8 ¢

[Tepexinxa 30Ha CKTAZAETHCH 3 BUCOKOBYITICLEBOrO [UIACTHHYACTOIO MAPTEHCUTY, SKUH YyTBOPUBCA 3a
paxyHoOK BiZIBOMY TeIUTa B MaTepiall 3aroTOBKHM. BHacHiI0OK uboro 30iibIUHIACS BUAKICTL OXONOMKEHH S, Ta-
KO 3a/IMILANIaCs HEBENMKaA KiNbKicTh aycTeHiTy (puc. 10).

BucnoBknu

3a paXyHOK KOHTPOJbOBAHOTO TEIUIOBBEAEHHS MOXIIMBO KEPYBAaTH CTPYKTYPOYTBOPSHHAM Haruiapsie-
HOTO BHCOKOBYTJIELIEBOTO MOKPUTTA, HOro (izHKO-MeXaHiYHUMH BIACTHBOCTAMM, Ta 3HOCOCTIHKICTIO.

AycTeHiT Ta BTOPMHHI CTPYKTYpH B yMOBax aOpasuBHOTO CepeloBHiNa BIUIMBAIOTH CIabKo Ha
iHTEHCHBHICTE 3HOMmIyBaHHA. Halikpaliie nNpawrooTs CTpYKTYpH 3 neaelypuTHowo ctpykryporo (HRC 60). Buk-
PHUIIYBaHHA KDUXKHX TBEPAMX BKIIOUYEHb CYTTEBO HE 3MIHIOIOTh CHTYALli}0, OCKIJIBKM B cepelloBUILi i Tak araTo
BKJIIOYEHbL a0pasuBy.

AHania OTpMMaHUX [JAaHHX [0Ka3aB, W0 HaWMeHIDy i{HTEHCUBHICTb 3HOWYBaHHS (Ginmbiry
3HOCOCTiHKiCTb) B yMOBax a0pa3sMBHOTO CEpeHOBHMINA MAlOTh BHCOKOBYTNIELEBi IIOKPUTTA 3 JNefeOypMTHOIO
CTpyKTyporo. Hali®inbuly iHTEHCHBHICTb 3HOLIYBaHHs (MEHBINY 3HOCOCTIHKICTE) MarOTh BUCOKOBYTIIELERBI 1O~
KPHUTTA 3 MAPTEHCUTHO-2YCTEHITHOIO CTPYKTYPOIO.

Jlitepatypa

1. Domoe C. M. TpuGorexHiuni Ta MaTepiano3HaByi acmekTH pyHHyBaHHSA cTaneil i cmiasis mpu
snowrysanHi / C. M. Iomnos, /1. A. Auroniok, B. B. Hetpebko. — 3anopixoxa: 3HY, BAT «Motop Ciun». — 2010.
—-368c.

2. Copokun B. M. OcHeBbl TPUOOTEXHUKH M YNIPOUHEHUs NOBepXHOCTeH netanei mawvz / B. M. Co-
pokuH, A. C. Kypuukos. — H.: Hosropoa: BICABT, 2006. — 296c.

3. Jlo6ypak B. 1. Bnnus cTpyKTypu IOBepxHi TepTa Ha 3HOcoCTilikicTe martepiany / B. . JloGypaxk,
I. 1. Tepkariok // ®isuka i XiMis TBeporo tina. 2012, - Ne 3. — C. 778-780.

4. CaByssix B. I. BruinB MikpOCTpYKTYpH BHCOKOBYIJICLIEBHX IUApiB, OTPHMAaHUX METOLOM ENleKTpoLy-
FOBOTO HAIUIABJIEHHs 3 BUKOPHCTAHHSM BYTTENEBHX BOJIOKHUCTHX MaTepialis, Ha mapamMeTpH 3HOCOCTIHKOCTI B
YMOBax CyXoro Tepts kos3aHHs / B. I. Casynax, B. U Illendenna, C. O. TTanaciok // Haykosi votatkw, Buan. 49,
4, 1. - Jlyupk, 2015 — C. 139 - 143.

5. Savulyak V. 1. Obtaining high-carbon coatings from martensite-austenitic structure for work under
conditions of sliding friction without lubricants / V. 1. Savulyak, V. Y. Shenfeld, S. O. Panasyuk // TEHNOMUS
«New Technologies and Products in Machines Manufacturing Technologies» journal / Romania, 2015 ~ s462-
468.

6. Casynsik B. I. Bruius wBmaKoCTi HanaBjieHHs HAa 3HOCOCTIMKICTL BUCOKOBYTJIELIEBUX IApiB, HaHe-
CEHHX METO/0M eJIeKTPOMYTOBOrO HAIUIABJICHHS 3 BUKOPUCTAHHAM BYTJIELICBHX BOJIOKHUCTHX MaTepianis / B. L
Casynsx, B. U llendensn, O. B. SAuuenxo / «Haykosi HOTaTku» Miksy3iBchkuit 36ipHuK (32 rany3sMi 3HaHb
«MaIIMHOOVIyBaHHA Ta MeTaooOpobkay, «iHmkeHepHa MeXaHika», «MeTajlyprii Ta MaTepiajo3HaBCTBO)) / BU-
myck 41 yactina 1 — JIyuek, 2013 — C. 224-229.

7. CadonoBa B. I1. MrkeHepHas Tpubonoris: oLeHKa H3HOCOCTOMKOCTH U pecypca TpHOoCOnpsKeH
/ B.Il. Cadouona, A. B. Berosa. — HoBoMockosck, 2004. — 65 c.

Hapnivtmna 8 penakuito 16.09.2015

I‘Ipoﬁuem_;;-rpumnorii' (l_’mblems of Tribology) 2015, Ne 3



112

BruiHe MIKpOCTPYKTYPH BUCOKOBYIIICUCBHX IUAPIB, OTPHMAHHX METOAOM €JICKTPOAYTOBOTO HAaILABJICHHS ...

Savulyak V.1, Shenfeld V.Y., Panasiuk S.0. Effect of high-carbon layer microstructure obtained by arc
welding using carbon fiber materials, the parameters of durability to abrasion environment.

The aim is to determine the effect of high-carbon layer microstructure obtained by arc welding using carbon fiber
materials, the parameters of durability to abrasion environment.

Introduction article shows the importance of the problem by exploring the authors.

The main article provides partial equipment on which tests conducted on samples of high carbon wear. Installation
is developed and used to improve the wear resistance technology department of Vinnytsia National Technical University.
High carbon samples had different structure. There are modes in which the samples tested for wear.

Shown wear high carbon intensity of coverage provided coverage changes structural components in abrasive
environments. Further highlights high wear resistance carbon coatings with different structures abrasion protection (by
rubbing 14,000 m). Also, an analysis of the impact of each layer of high-microstructure obtained by arc welding using carbon
fiber materials, the parameters of durability to abrasion environment.

At the end of the article, the authors suggest the findings of the study. Analysis of the data showed that a greater
wear resistance under abrasive environrent with coverage of ledeburytnoyu structure. The greatest intensity of wear have a
covering of high carbon martensite-austenitic structure.

Key words: wear resistance, friction, coatings, phase transformations, abrasive environment.
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