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Hocniosceno ocobrusocmi pyuHy8anHs HEHABOOHEHUX MdA HABO-
OHEeHUX CNIABI6 8 YMOBAX MEPMsL KOYEHHSL.

Beryn. Excrnnyartamis gedkux geraieidl Ta BY3/IIB TEPTS MOXKE
BiI0YBAaTHUCh B KOHTAKTI 3 BOJICHBBMICHHUMHU CEpPEIOBUIIIAMHU (BOJIA, Mac-
THJIO, 3Malllyl040-0XOJIOJKYBIbHI pimuHu Ta iH.). Takok B ymoBax
TepTs BiAOyBaeThC MiABHIICHHS TEMIIEPaTypH, BHACTIJOK YOTO MOXK-
JIMBE CTBOPEHHS TaKUX YMOB, KOIU BOJI€Hb, 1[0 BXOAMTH JI0 CKJIaay Io-
BiTps, 200 BOJACHBBMICHHUX CEPEJOBHUII MOXKE TOTPAILISATH JI0 TOBEPXHE-
BUX, a00 MiANMOBEpPXHEBHX ILIapiB MaTepiayy Aerainedl TpuOo3’€JHAHHS
Ta BUKIMKAaTH Horo pyliHyBaHHs. Cepes akTyalbHUX HayKOBHUX 3a/1a4 €
BHU3HAYEHHS, KU1 caMe € BIUIMB BOJIHIO HA PyHHYBaHHS Matepiany Je-
Tajnel mj yac Tpubo Mporecis.

BonHeBe 3HOIIYBaHHSI, SIK OJWH 3 MPOIECIB PYHHYBaHHS MOBEP-
XOHb B YMOBax TepTs OyB BiakpuTwii i BuB4aBcs A. A. IlomskoBum i
J.H. I'apkynoBuM nounnarouu 3 1965 poky [1; 2]. JI.H. I'apkyHOB 3BepHYB
yBary Ha KpuXKe pyWHYBaHHsS TBEPJIOIrO IIapy 3arapToBaHOi CTaii, sika
mpairoBayia B napi 3 0ponsoro. Lleit Bun pyliHyBaHHS BiH MOSICHHB THM,
0 BimOyBasiocs pO3KJIaJiaHHs BYTJIEBOJHEBUX MACTHJ 3 BUJIUICHHSIM
BOJIHIO, KM JTU(YHIYBaB B CTajib, IO 1 MOCIYXHJIO MPUYUHOKO i
OKPHXYyBaHHS.

OnHuMM 3 HalOLIBII MEePCIeKTUBHUMHU BOJICHb CTIMKMMH (32 Ki-
MHaTHUX TEMIIEpaTyp 1 HU3bKUX TUCKIB BOJHIO) MaTepiallaMHi € BUCOKO-
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a30THI cTaii [3], TOMy IX eKCHepUMEHTAJIbHI JOCIIIPKCHHS MPEICTaB-
JISIIOTh MPAaKTUYHUI iHTepec.

IMocTranoBka 3aBmanHusi. Meroo poOOTH OylM AOCHTIIKEHHS
TpUOOTEXHIYHMX XapaKTEpPUCTUK HABOAHEHOI CTalli B yMOBaxX TEpPTs KO-
4yeHHs. [IpoaykTH 3HOIIYBaHHS MOXYTh OyTH 1H(OpMaTHBHUM Kepe-
JIOM, IO AO3BOJSIOTH MOOIYHO MpoaHalli3yBaTH PYHHYBaHHS CILIaBiB.
Tomy iX AOCTIIKEHHIO IPHUIIAETHCS 3HaUHa yBara [4].

Marepianu Ta MeToAMKA eKcnepuMeHTy. JlocmiKyBanu mpo-
JOYKTH 3HOLITYBaHHS XOJOAHOAe(OPMOBAHUX BUCOKOA30THHX MapraHiie-
BUX cTajed. 3HOCOCTilKicTh BH3Ha4Yamu Ha mammHi Tepts CMT — 1
(2070). LlIBuaKicTh KOB3aHHS HIKHBOTO posiMKa craHoBmiia 1480 00/xB,
a BepxHboro — 1240 06/xB (nmpokoB3yBaHHs ckianaino 15 %). Huwkwiii
ponuk (miamerp 42 MM) BUTOTOBJICHMI 31 cranmi TBepaicTio 56 HRC,
aHasor ctaini 45. BepxHili poJIMK BUTOTOBIISIIM 3 BUCOKOA30THOI CTaJIi:
craB (tuny DDT 68 tBepaictio 45...50 HRC (miamerp 35 mm). Ximiu-
HUH CKJaJ CIJIaBy HaBeleHo B Ta0m. 1.

Tabnuys 1
XimiuHuii cKIag JOCTIKYBAHHX CTAJICH
Mapxka C Si Mn | Cr | Ni | Mo | V N
Cnnas tumny
DDT 0,06 0,52 19,41 17,5 0,13 | 2,08 | 0,14 | 0,97
CmaB 0,42- 0,17- 3 3 B B
KOHTpTiIa* 0,5 0,37 0,25 10,25

*S 10 0,04%, P 1o 0,035, Cu g0 0,25, As 1o 0,08.

JliniliHa MBUAKICTH BEPXHBOTO POJIMKa ckiaaaia 2,27 M/c, a HU-
xHbOr0o — 3,08 M/c. BunpoOyBaHHS NPOBOIMIIM B yMOBaX TepTs Oe3
3MalllyBaHHs, HaBaHTaKeHHs ckianano 250 — 600 H.

VY MIKpOCTPYKTYpi cIUTaBiB 3a)iKCOBAaHO ayCTEHITHY METaleBY
MaTpHIIo MikpoTBepaictio 4,2....5,0 I'Tla.

BuroroByieHHsT BUCOKOa30THUX CTajled 3IIHCHIOETHCS 3 €IEKTPO-
JIB BUILJIABJICHUX B JIyTrOBiM IeYi, SIKi JJIsl TOJIMIICHHS YUCTOTH TEpe-
TJIABJISIOTHCS Ha YCTaHOBIII €JIEKTPOIILIAKOBOTO TeperiaBy abo B ycTa-
HOBII[i E€JIGKTPOIIIAKOBOTO TEpPEeIUIaBy Iij TUCKOM. [licist MexaHiuyHOi
00pOOKM 3arOTOBOK 3pa3Kd MinualoTh Audy3iiHOMY Bimmany, a gam —
XOJIOMHOMY 3MillHEHHIO. [10TiM MPOBOAATE BiAmas Jyisl 3HATTS HAIPYT Ta
gyrcToBa 00poOKa. XosoaHa TuiacTuuHa Jedopmartis AIsl JaHUX 3pasKiB
MOXe 3a1icHIOBaTHUCH 10 60 %.
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HaBojHIOBaHHSI 3pa3KiB 3 BUCOKOA30THOI CTaJli 3/1MCHIOBAIH TIPU
cuti crpymy 0,5 A/em®, y posunni H,SO,.

Meranorpadiuai mocniykeHHS (B T.Y. MPOAYKTIB 3HOLIYBAHHS)
npoBoAuiN Ha Mikpockoni Neophot 2 3 BHKOpUCTaHHSIM LH(PPOBOTO
¢doroanapaty Canon EOS 30D. IToBepxHi TepTs 3HIMaIM Ha €IEKTPO-
HHOMy Mikpockomi EVO-40XVP i3 cucremoro  MikpoaHamizy
INCA Energy 350.

Pe3yabTaTn Ta ix 00roBopeHHs. 3HOC KOHTp Tijla, OyB MEHIIHIi
HDK HaBoxHEeHOro 3paska (puc. 1). [Tounnaroui 3 250 H, koxxHe moja-
JIbILE TiABUIICHHS HABaHTAXXEHHS MPU3BOAWIIO JI0 3HAYHOTO 301NIbIIEH-
Hsl IHTEHCHBHOCTI 3HOIIYBaHHSA HABOAHEHOT'O POJIHKA.
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Puc. 1. V3araabHeHHs JOCIIDKEHb B YMOBax TepTs 0€3 MallCHHS:

B - crass 3 sikoi BuroToBIEHO KOHTP TiJIO, M cram tuny DDT 68:
1 —naBanTaxxenns: 500 H, 2 — 600 H

[Ticns mHaBogHenHs craBy Tuny DDT 68 iHTEHCHBHICTH 3HOLIY-
BaHHS 3pocTaiia Oinbll HIXK Yy 5 pasiB (nmpu HaBanTaxkeHHi 400 H). [Ipu
HaBaHTaxkeHHi 600 H, mis meskux ekcrepuMeHTIB pi3HHMLS B 3HOIIY-
BaHHI MK HABOJIHCHUM Ta HEHABOJHEHUM POJIMKOM Jjiocsraina 10 pasis.

VY pe3ynbTaTi HABOJHEHHS CIJIaBY 3MIHUIIKCH BIACTHBOCTI MOBEPX-
HEeBOro mapy. MIiKpOTBEpIICTh MMOBEPXHEBOIO HABOMHEHOrO Iapy (sKa
MaJia TeMHHI Kouip) ckianana 7,6...8,2 I'Tla, a noBepxHi, 3 K01 BiIOKpe-
MUBCSI HAaBOJHCHHH Iap 1 sika Majia MeTajeBuil Oyuck (Olmii Kojip Ha
Mikpockomi) cknagana 4,2...4,9 I'Tla. Takum, YMHOM B pe3yabTaTi HaBOII-
HIOBAaHHSI MOBEPXHsI Mae OUTbITY MIKpOTBEPICTb, ajie HMKYY 3HOCOCTIH-
KiCTb, IO BILTMHYJIO HA 3HOCOCTIAKICTh JIOCII/PKYBaHUX 3Pa3KiB.
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SIK BHITHO 3 pHC. 2, MPOLYKTH 3HOIIYBaHHS Micisl BUPOOYBaHHS
3pa3KiB JI0 HABOJAHEHHS Ta ITiC/s HABOJHEHHS 3HAYHO BIJPI3HSAIOTHCS 32
30BHINIHIM BUITIAAOM. [X po3Mipu Bifpi3HSIOTECSA Ha mopsoK. Lle Moxke
OyTH CBIIUEHHSM PI3HHX IMPOIECiB pyHHYBaHHS JaHWX CIjiaBiB. Po3Mi-
pH MIPOAYKTIB 3HOIIYBaHHs cTaHOBMIM 20...30 MKM (IIpy HaBaHTa)KEHHI
P =400 H), 40...50 mxm (P = 500 H), ane oynu i 100 MxmM.

0 100 200 300um 0 100 200 300pum

Puc. 2. TIpoaykTH 3HOIIYBaHHS: ¢ — 3 HEHABOJCHOI' O 3pa3Ka;
0 — 3 HABOAHEHOI 0 3pa3Ka

[Ticns HaBogHIOBaHHA ciiaBy Tumy DDT68 iHTEHCHBHICTH 3HO-
LIyBaHHS 3pOcTajia B 5 pasiB, a JiHIAHI pO3MipH MPOAYKTIB 3HOLIYBAHHS
crraganmu 350 MM y goxkuny, (Ta 80 ...150 MKM y mmpuHY) IOpH
P =250 H (puc 2, 6), a npu P = 400 H miHiitHi po3Mipu MPOAYKTIB
3HOmYyBaHHs Oynu e Oimbmumu — 600...1000 MkM (LIMpHUHA YacTOK
TakoX 30UTbITyBanach). Ha mowyatkoBOMy erami TepTs OJHA CTOPOHA
YaCTUHKH 3HOIIYBAaHHS IJ1aJiIcHbKa, a iHIIA Ma€ CIi BUPUBIB (BUCMU-
KyBaHb). Ha puc. 2, 6 MO)kHa BUPI3HUTH JBi 30HM Ha YaCTHHKAX 3HOIY-
BaHHS: 30Ha IO 3a3HaJIa 3HAYHOT'O TEIMJIOBOTO CXOIUTIOBaHHS — | Ta 30Ha
2, 0 Ma€ CTYMiHYATHH XapaKTep MiKpopenbedy MOBEpXHi.

Ha aymky aBTopa [5] mpu IOCTiIKEHHI BOJHEBOrO 3HOIIYBAaHHS
CIIiJ] 3BEPHYTH YBary Ha TeOpif0 BHYTPIIIHBOI'O TUCKY, IO BUHUKJIIA TIPH
CIIOCTEPEeXKEHHI 32 YTBOPEHHSM BOJHEBHUX IyXUpPIB TpHU BBEACHHI B
cTab ra3onoAioHoro BoAHM. Jlye BUCOKMI THCK ra3onoJiOoHOro BoA-
HIO, IO YTBOPIOETHCS Y BHYTPIIIHIX MIKPOTPIIIMHAX 1 TOpaX, BUKIIHKAE
miacTuuHy jaedopmariito abo pylHYBaHHS MO IUIONIMHAX CHAMHOCTI 1
KOQJIECIEHITIF0 MIKPOTPIlyH 1 1mop (puc. 3).
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HA 3epHA

Puc. 3. MexaHi3M BOJJHEBOTO 3HOIIYBaHHS MTOBEPXHI TEPTS BiIMOBITHO
JI0 Teopil BHYTPILIHBOTO TUCKY [5]

BucHoBku. BcraHoBiieHO, 1110 BHACTIIOK HABOJHEHHS 3pa3KiB,
BUTOTOBJIICHUX 3 BHUCOKOA30THOI CTalli, CHOCTEPIraeTbcsi 30LMbIIEHHS
IHTEHCHBHOCTI 1X 3HOIIYBaHHS HIOHaWMeHIIe y 5 pasiB. JlociimkeHHs
MPOAYKTIB 3HOIIYBAaHHS, IO YTBOPHJINCH B YMOBax TepTs, IO HABOJ-
HEHHS Ta MicIs, BUXOASYHM 3 30BCIM Pi3HOI Mopdoorii Ta iX po3mipis,
Jaf0Th MOXKJIMBICTh BHCYHYTH TilIOTE3y, MIONO PI3HOTO XapakTepy pyi-
HYBaHHS Ta BiJIOKpEMJICHHS MaTepiayly Bil HABOJHEHUX CIUIaBiB 1 IO,
MPOBIJHY POJIb BiAIrpae 3MiHa BJIACTUBOCTEH i TOBEPXHEBUX IAPiB
BHACHIIOK Jii BOogHIO. Tak i Oe3nmocepeHho BILIMB CaMOr0 BOJHIO Ha
pYHHYBaHHS JOCTIDKYBaHHUX CIUiaBiB. [IpuHaiMHI, MOXIUBO, IO TEO-
pisi BHYTpIIIHBOIO THCKY [5], IyKe MiAXOIUTh O BHCOKO a30THUX
CIJIaBiB, TOMY IO Ii CTaJi BUTOTOBJIEHI METOJIOM €JIEKTPOLLIAKOBOTO
neperyiaBy 1 He TOBWHHI MaTH, cepel 3€peH, PI3HUX HeMeTalleBHX
BKJTIOUEHbH (3AJIMIIKY IIUTAKIB Ta Take iHIIE), 110 MOXKYTh OyTH iHiliaTo-
pamu 3apoDKEHHS Ta MOIIMPEHHS TPIIWH. A BiJ TaKk BUCOKA KOHIIEHT-
paitisi BOJIHIO, 0COOJIMBO O1JIS TPpaHHUIlb 3€PEH Ta JUCIOKAIIiA, MOXKE MPH-
CKOPIOBAaTH Ta 301LMbLIyBaTH PYHHYBaHHS MiJ TIOBEPXHEBUX Ta MOBEPX-
HEBHX IapiB MaTepiaiy CIUIaBiB B yMOBax TEpPTS.
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non hydrogenated and hydrogenated alloys under conditions of
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It has been investigated the fracture character of nonhydrogenated and
hydrogenated alloys in rolling friction.
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Balitskii O.1., Kolesnikov V.O., Eliasz J. Investigation of fracture is non
hydrogenated and hydrogenated alloys under conditions of rolling friction.

It has been investigated the fracture character of nonhydrogenated and
hydrogenated alloys in rolling friction.
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