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BIIJIUB TAPTYBAHHS HA CTPYKTYPY, ®I3BUKO-MEXAHIYHI TA
EKCILTYATAIIMHI BJACTUBOCTI CILIABY BK10-OM

Ilooano pezynomamu 00CRiOJNCEHHA 6NAUBY 2APMYBAHHSA HA CMPYKMYpPY, Qi3uKo-mexaniyui ma
excnayamayiuni enacmusocmi cnaagy BKI0-OM nicisa cnikanusa 8 pi3HUX MEXHONO2IYHUX YMOBAX.
THokazano, wo eapmyeanHs 3MEHULYE MIKpONOPUCMICMb 8 CMPYKMYpi cniagy i nioguuye tio2o izuxo-
MEXAHIYHI 81ACMUB0CMI OLIbUIOI MIPOIO HA NOBEPXHI, HINC 8 00 °eMi 3paska, 0coOIUBO NICS 8AKYYMHO20
cnikanus. Iloxasano, wo nioGuuweHHs eKCnayamayiinoi cmiukocmi pi3yié nicis 2apmy8anHs 6 YMOB8ax
be3nepepsHozo moyinna cmani 45 xopenoemvcs i3 NiOBUUWEHHAM GIACMUBOCMEN CNIAGY | 3MEHUEeHHAM
aoeesitinol 63aemo0ii 11020 Wodo 00pobvsanozo mamepiany. I apmyeanus He 6naUBAE HA 3ATUUKOBY
MiKkponopucmicms, — Qi3uKo-mexaHiuni i eKCniIyamayitiHi - 61aCmMueocmi  Cnaasy nicisi  8aKYYMHO-
KOMNpecilino2o Cnikanusa nio muckom easy 0o 2,5 Mlla.

Knwowuogi cnoea: cnikauns, memano-600He@e, 6AKYYMHE, 6AKVYMHO-KOMNpECIHe, 2apmy8aHHs,
aoeesitina 83aemo0is, abpasueHe 3HOUEHHSL.

Ha cporonni metanoo0po6Ha ramy3p YKpaiHH BUKOPUCTOBYE TBEPAOCILJIaBHUI 1HCTPYMEHT
y Benmkux obcsarax. Lle BUCOKOSAKICHI 1 TOPOTi TUIACTHHU MPOBIAHUX (ipM CBITY 1 MEHII SIKiCHI, ajie
3HAYHO JCNICBIII MJIACTUHU POCIMCHKHUX Ta KUTAHCHKUX BUPOOHUKIB.

Bucoka mpoJayKTUBHICTh CY4acHOT'O TBEPJOCIUIABHOTO 1HCTPYMEHTY Y CBITOBiM MpakTHIli
JOCSITA€ThCS LUTSIXOM (POpMYBaHHSI OJHOPIAHOI, APIOHOTUCTIEPCHOI BHCOKOIIUIEHOI CTPYKTYpHU
Marepianay MijJ Jac chmikaHHsa 3 ThckoMm razy ao 10 MIla [1-4]. ¥V BupoOHHIITBI MEHII SIKICHOTO
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IHCTPYMEHTY POCIHCBHKI, KUTAHChKi 1 BITYM3HSAHI (GipMH 3 00’€KTHBHHX HPUYHH TMPOJIOBXKYIOTH
3aCTOCOBYBATH TEXHOJIOTIi BIIBHOTO CIIKAHHS B METAaHO-BOJHEBOMY CEpEIOBHINI 1 y BakyyMmi.
[TpuunHOIO HHU3BKOI SKOCTI TAaKOTO 1HCTPYMEHTY € HAasBHICTb Y CTPYKTypl MaTepialy BHUCOKOI
3aJIMIIKOBOI MIKPOHMOPHCTOCTI 1 OKpPEMHUX KpYNMHUX TOp po3Mipom > 50 MkMm. Bucoka mina Ha
IMIIOPTHY CUPOBHMHY, OOMEKEHICTh MaTepiaIbHUX PECYPCiB, BEIMKAa KOHKYPEHLIS Ha rI100aJbHOMY
PUHKY CTaJd OCHOBHHUMH TPUYMHAMH TPU3YNHHEHHS IPOMHUCIOBOTO BHITYCKY BITYHU3HSHOTO
TBEPAOCIUIABHOTO IHCTPYMEHTY.

B IHM im. B. M. bakyns HAH VYkpaiau npoBOISATECS TOCHIKCHHS TSI BUPIIICHHS Ii€l
npobieMu nUIIXoM 00poOKkH poOOUHMX MOBEPXOHB IHCTPYMEHTY pO3IIaBaMu MeTaliB [5], Bianany y
BakyyMi [6], TepmokoMIpeciiiHoi 00poOKH i THCKOM ra3y a0 3 Mlla [7].

OpHuM 3 JOCTYNMHUX 1 EKOHOMIYHO JOLUUIBHUX CHOCOOIB MiJIBUIEHHS BIIACTUBOCTEH
TBEpIUX CIUIaBIB € TAaKOX pi3HI crmocoOu iX rapryBaHHs [7, 8], moBepxHeBe rapTyBaHHs [9],
mukitiyHe rapryBaHHs [10] ta iH. MoxnuBicTe Takoi 00poOku BK-craBiB aBTOpM LMTOBaHUX
pOOIT TOB’S3YIOTH B OCHOBHOMY 31 3MIHOIO PO3YMHHOCTI KapOigy Boib(pamy B KOOambTi y
TBEPAOMY CTaHi 1 ajorpomiyHe mneperBopeHHs Co-ha3u 3 migBuieHHSM Temmepatypu [11].
OO0’exTOM WMX MJOCTIDKeHb Oyl0 BH3HA4YECHHS BIUIMBY TapTyBaHHS Ha e€Boomilo ¢as, ix
HANpPY)KeHUU CTaH y CTPYKTYpl MEPEBaKHO CEPEIHBbO3EPHUCTUX TBEPAMX CIIIABIB IMiClsi METaHO-
BOJIHEBOI'O cepefoBHIa. Yepe3 HEOJHO3HAUHICTh PE3yJbTaTIB JOCHIKEHb PIZHHUX aBTOPIB LEH
METO/]l HE 3HANIIOB HIMPOKOTO MPAKTUYHOTO 3aCTOCYBAHHS.

Ha ceoromni 3a momomoroto mporo merony B IHM im. B. M. bakyns HAH VYkpainn
Mi/IBUIIYIOTh €KCIUTyaTaliifHy CTIHKICTh MaTpHllb 3 TBepaoro ciaBy BK6 micns meraHo-BoaHeBOro
CITIKaHHSI, SIKi BUKOPUCTOBYIOThCS B allapaTax BHCOKOTO THCKY JUISl CHHTE3Y ITYYHUX anmasis [12].
[IpyunHOIO IBOTO TAKOXK € 1 Te, IO He MAOCHIIKYBaBCS BIUIMB TapTyBaHHS Ha EBOJIOIIIO
MIKPOTIOPUCTOCTI B CTPYKTYP1, OCOOJIMBO IMIOBEPXHEBOT'O IIapy BUPOOiB 3 TBEPIOTO CILIABY.

MosxHa mependaunTy 3aKOHOMIPHUN TMO3UTUBHUN BIUIMB PI3KOi 3MIHM TeMIlepaTypu Ha
MOBEpXHI, HarpiTii Ha moBiTpi g0 1350°C 1 oXonmomKEHIH B MacTWii, Ha 3AJUIIKOBY
MIKPOTIOPHUCTICTh B HOT0 CTPYKTYypi. {0 TOTO 3K CTYHiHb TaKOTO BIJIMBY MOJE 3aJie)KaTh BiJ] YMOB
MIOTIEPETHBOTO CITIKAHHS TBEPAOro cIuiaBy. KpiM Toro, HarpiBaHHS B MOBITPSHOMY CEepeOBHUIII i
OXOJIO/PKEHHSI B MAacTHJII MOK€ BIUIMBATH TaKOXX HA MAcHUBALlil0 MOBEPXHEBOI'O IIAPY IHCTPYMEHTY
110 (p13UYHOI 1 XIMIUHOI B3a€EMO/I1T HOro 3 00poOII0BaHUM MaTepiajioM y MPoLEeci pi3aHHS.

[ndopmariis mpo MpoBeACHHS aHAJOTTYHHX JIOCHIKeHb Hapa3i HaM He BijoMa.

Meroro poOOTH € JOCHKEHHS BIUIMBY O0’€MHOTO TapTyBaHHS Ha 3aJMIIKOBY
MIKpPOHOPUCTICTh, (PI3UKO-MEXaHI4HI BIACTHBOCTI, CTIHKICTh 1 MEXaHI3MH 3HOIIYBAaHHS B MpOIEci
pizanHs apiOHOAMCTIEpcHOTO TBepaoro cruiaBy BK10-OM 3aexHO BiJ yMOB HOIEPEIHBOTO CITIKAHHS.

MeToauka noCJaiKeHHA

JlocipkeHHsT MPOBOMIIMA HA mITaOKax po3MipoM 5x5x35 MM (1o 8 mtyk). Jmst mocmimkeHHs
BUKOPHCTOBYBAJIM 3pa3Ku, CIICUEHI B METaHO-BOJHEBOMY cepezosuii [ 13], Bakyymi [14]. BakyymHo-
KOMITpECiHE CITIKaHHS TPOBOJIMIM IMiJT TUCKOM Ta3y (aproH) 2,5 MIla 3a temneparypu 1350 °C 3 20-
XBIJIMHHOIO BUTPUMKOFO Ta OXOJIOKEHHSIM ITiJ] [IUM CaMHUM THCKOM [15].

[TonepeaHbO MPOBOAMIM HOPMATI3yBaJIbHE CIIIKAHHS Y METAaHO-BOJAHEBOMY CEPEIOBHILI 32
temmeparypu 970 °C [16] nns 3abe3nedeHHs ABO(A3HOCTI B CTPYKTYPi TBEPIOTO CILIABY.

lapryBanHs 3paskiB mpoBoauiIack 3rimHO 3 [10] HarpiBanHsaMm go Temneparypu 1350 °C B
COJISIHIM BaHHI (BUTpUMKa 15 XB) 3 HACTYITHUM OXOJIOJKEHHSIM B MacTuii 70 40 °C.

Ha mumidhoBanmx 3paskax 5x5%35 1o 1 micist rapTyBaHHSI BU3HAYaId KOSPUUTHBHY CHITY, MEXY
MIITHOCTI M Yac BUTHHY 332 TPUTOYKOBOIO CXEMOIO 3 BIJICTAHHIO MK HIKHIMH ormopamu 30 MM.
[1impHICTB 3pa3KiB BUMIPIOBAIM METOIOM T1IPOCTATUYHOTO 3BAKYBaHHS, TBEPAICTh — 32 POKBemIoM.
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CTpykTypy 3pa3kiB JOCHIIKYBaJld Ha MOJIpOBaHUX NUTi(hax 3a JIOMOMOTOI0 ONTHYHOTO
Mmikpockona MIM-8M 1 pacTpoBOro eneKTpoHHOro Mikpockona «CamScan». JIpiOHYy MOPUCTICTb
(mo 50 mxwm), ckymueHHs crnoiydnoi 1 WC-da3 ominoBanu BignoBigHo o ['OCT 9391-80 Ha
ontuuHOoMY Mikpockori MIM-6 31 36inbmennsam 100.

Posnonin 3epen 3a ¢pakuisMu BU3HaYaIU 32 MeToJ0M [ narosesa 31 30utbieHHs M X 1350 Ha
onTUuHOMY Mikpockori MIM-8M.

Jlnist nociiKeHHsT BIUIMBY TapTyBaHHS Ha pi3ajibHI BIACTUBOCTI CIUIABY Ha TOPLIEBIM YaCTHUHI
MOJIOBMHOK IITAMMKIB ITiCJIsl BUBYEHHS TXHIX (PI3MKO-MEXaHIYHUX BIACTUBOCTEH 3aTOUYYBaJIM pi3ajibHi
KPOMKHU 3 pazaiycoM 3aokpyriieHHs » = 0,4 mm. IlopiBHsIBHI BUIpPOOYBaHHS MPOBOMWIM MiJ] 4ac
no3foBxkHboro TouiHHA cram 45 (FOCT 1050-74) 3 pexuMamu pizaHHs: MWBUAKICTE v = 110 M/XB,
rmbuHa ¢ = 0,5, 1,0 MM, momaga s = 0,2 MM/00. 3HaueHHSI MIBUAKOCTI pi3aHHS BUOpaIM TaK, 1100
BOHO BHUXOAMIO 3a Mexi (90 M/XB.), BUIIE BiJ SIKOi B Ipolieci 0e3nepepBHOroO pi3aHHs HE NOBUHEH
YTBOPIOBATHCS HAPICT CTPY)KKH Ha MepenHiid podouiit yactuni pizus [17]. ['omoBHMI 1 JOTTOMIKHMIMA
KyTH B IUIaHI Manu BeiduuyuHy 45°, 3anHiil 1 mepenHiil KyTH IUIACTUHH JOCATAINCS YCTaHOBKOIO
JIep’KaBKH B CYMOPTI TOKapHOTo BepcTaTa mozaesi 16K20 1 cranoBum 7°.

Kpurepiem 3aTymieHHst pisajibHOi Kpailku OyB po3mip (4; = 0,8 MM) CTpiUKH 3HOCY Ha
3a/IHIN MOBEPXHI, AKUH (iKCYBaBCS KOKHI 5 XB. Pi3aHHS 3a JIOMOMOTOK MIKPOCKONA 3 BiJTIKOBOIO
MIKPOMETPUYHOIO TOJIOBKOI0. BUpoOoByBaiy 1o 1micTh IIACTHH KOXHOT mapTii. [loBepxHIo 3HOCY
pi3anpHOI KpalKK JTOCHIKYBaJIl Ha €IEeKTPOHHOMY Mikpockoni «CamScan» 1 ontuunomy (MIM-
8), ocHalieHoOMY LU(POBOIO Kameporo Uit (hoTorpadyBaHHs.

Pe3yabTaTH n0caigKeHb

VY Ttabmuii nojaHo pe3yNbTaTH AOCITIJDKCHHS XapaKTepUCTUK CTPYKTypu Ta (i3HKO-
MEXaHIYHUX BJacTuBOocTed 3paskiB cmaBy BK10-OM, cmedeHoro 3a TppoMa TEXHOJOTISIMU 3
rapTyBaHHsM. Y 3pa3Kax Miciisl crikaHHs OyJu BiICYTHI BKpaIyIeHHS BUIILHOTO rpadity i n-¢asu.

CTpyKTypHi i pizuko-MexaniuHi Ba1acTuBocTi TBepaoro casy BK10-OM
NicJIfA CIiKaHHA | TAapTyBaHHA

TexHoJOoT1sI CIIiKaHHS
Ne BrnactuBocTi MeraHo-Bo1HEBE Bakyymue BaKyyMgvo-
/I KOMIIpECiifHe
puxiganii | TO | Buxigumii | TO | Buxigumii | TO
1 Cepepuiii posmip 3epua 1,48 1,55 134 | 1,39 1,44 1,49
dyeMKM
2 Po3mip okpemHx BenvkHx 18,20 | & | 1521 |16,22] 1520 | 15,20
3epeH WCMKM 19
3 006’ emHa TOPUCTICTD % 303 | 120,3] B303 B20,2| A20,2 | A20,2
o 2x75, 2x75,1  1x63,
4 Kinbkicts nop > 50 Mmxm 1%55 1%55 x50 1x51 - -
5 | KijgpKiCTh BIIBHOTO BYTJICIIO %0 0,1 0,1 - - - -
6 Koeprurueaa cuna He kA/M 16,4 16,7 16,9 16,9 16,7 16,7
7 I'yctuna y r/em’ 14,3 14,35 14,4 14,48 14,55 14,55
8 Teepaicte HRa 88,0 88,2 88,5 88,7 89,2 89,2
9 T'paHHIIs MIIHOCTI ML Hac 1550 | 1570 | 1580 | 1650 | 1950 | 1930
3ruHaHHsA Rpm, Mlla
KoeditieHT TpimmHoCTIHKOCTI
10 Koo M2 11,4 11,4 11,7 11,9 12,2 12,1
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Sk BuUAHO 3 TaONMLI, XapaKTEPUCTUKU CTPYKTYpHU 1 (i3UKO-MEXaHIYHI BIACTUBOCTI
tBepaoro cmiaBy BAKI0-OM miciasi BakyyMHOTO CIIKaHHS JIIIO IEPEBUIIYIOTh aHAIOTi1UHI
XapaKTePUCTUKH CIUIABY MiCs METaHO-BOJAHEBOTO CHiKaHHA. ['apTyBaHHS 3pa3KiB TPOXH MOKpPALLYE
11l MOKa3HUKHU. Tak, /U 3pa3KiB MICIIsI METAHO-BOIHEBOTO MiKPOIIOPUCTICTh 3MeHIyeThest 3 J13 0,3
1o /12 0,3, a micnsa BakyymHoro — 3 B2 0,3 no B2 0,2. Kpim Toro, B cTpykTypi OCTaHHIX 3pa3KiB
3MEHIIYETHCS PO3Mip OKPEMHUX KPYIMHHUX Top >50 MKM

Bapro Bif3HauuTH BIUIMB rapTyBaHHS Ha 3MeHmeHHs 10 Al 0,1 (puc. 1) 3amumkoBoi
MIKpPOIIOPUCTOCTI B CTPYKTYpi MOBepxHEBOro miapy Ha rmouay 0,04-0,1 MM 3paska micis
BakyyMHoro crikanus. [Ipu npomy Ha rim6usi Big 0,1 1o 0,3 MM MikponopucTicTh Oyia BXe Ha
piBHi A2 03. OxpeMux KpyImHUX 3epeH po3MipoM >50 MKM B MMOBEPXHEBIH CTPYKTYpPi HE BUSBICHO.

Puc. 1. Cmpykmypa noeepxHeeoco wiapy Ha 3pasKdx, Cned4eHux 3a MEXHON02IEI0 BAKYYMHO20

cnikauua i nicas capmysanns x1250

OTmxe, mpouec TapTyBaHHS y BKazaHUX yMmoBax TBepnoro cmiaBy BK10-OM 6inbioro
MIpPOI0 3MEHIIYe€ MIKPOIOPUCTICTh B CTPYKTYpL MICJS BaKyyMHOTO CIIKaHHS, HDK IICJISI METaHO-
BOJIHEBOro. Jlo TOro *, 1ei BIUIMB 3HAYHO OUIBIIMK HAa TOBEPXHI IUIACTHHHU, HIX B il 00’emi. Sk
HACJIIJI0K, 301IbIIY€ETHCS TYCTHHA Ta TPAHUILS MIITHOCTI MiJ Yac 3ruHaHHA (AUB. TAOIUINO).

3anuIiKkoBa MIKpPOMOPUCTICTh B CTPYKTYpl 3pas3KiB Micis BaKyyMHO-KOMIPECIHHOTO
crikanHs — Ha piBHI A2 02. Taka >k MIKpOIIOPHUCTICTh 3aJUIIMIACI 1 B CTPYKTYpi IBOTO 3pa3ka
micysg TapTyBaHHA. be3 iICTOTHHX 3MiH 3aIMIIMINCS W 1HIII OCHOBHI CTPYKTYpPHI XapaKTePUCTUKU 1
(hi3uKO-MEXaHIYHI BIACTHUBOCTI ITUX 3Pa3KiB.

Pesynbratu 1ociKeHHS eKCIUTyaTaliiHO1 CTIMKOCTI pi3LiB i3 TBepaoro ciwiay BK10-OM
MiCAs METaHO-BOJHEBOT0, BaKyyMHOIO 1 BaKyyMHO-KOMIIPECIHHOTO CHiKaHHA 1 JI0AaTKOBOTO
rapTyBaHHs I10Ka3aHO Ha puc. 2.
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Puc. 2. 3anescnicmo senununu 3nocy hs (Mm) 6i0 uwacy pizanus t (x8) 3 enubunoio pizanusa: a — 0,5
mm; 6 — 1,0 mm; naacmun, cneyeHux 3a pisHumu mexuonociamu: I, 2 — memano-600nese; 3, 4 —
sakyymue; 5, 6 — 8aKyymHo-komnpeciune; 1, 3, 5 — euxioni, 2, 4, 6 — nicis capmyeans

BcranoBiieHo, 110 JJ1s pi3IIiB, SKi CIIKAIKUCH B METaHO-BOJIHEBOMY CEPEIOBHIII 1 JOJATKOBO
rapTyBaJluCh, CTIMKICTh pi3aHHs migBuupuiack Ha 10%. 3HouryBaHHS MJIACTUH BiAOYBa€ThCS B
pe3ynbrari abpa3sMBHOIO 3HOUIYBaHHA Ha 3aJHIA TOBEPXHI 3 YTBOPEHHSM CTPIYKH 3HOCY Ta
aAre3iiHOTO — 3 YTBOPEHHSIM JYHKH 3HOCY Ha TepeaHiil moBepxHi. BTpara mnpanes3matHOCTI
BiZIOYBAa€THCS B pE3yNbTaTi HOCATHEHHS A3 BenuuuHH 0,7 MM MiKPOCKOJIOBaHHS Pi3aJIbHOI KpaWKH.
Hanumnanus, mpuBaproBaHHS YW yTBOPEHHS HApPOCTY CTPYXKKH Ha TepeaHid MoBepxHI poOodoi
YaCTUHHM Pi3Ls HE BUSBIICHO.

Jna rmubunum 1,0 MM MIACTHHM CIIEYEHO 332 TEXHOJOTIEI0 METaHO-BOJIHEBOIO CITIKaHHS, Ta
BOHHM K MICJIS TapTyBaHHS MOKa3aJld OJHAKOBY CTiliKicTh Ha piBHI 10 xB. BTpaTa mpanesnaTHOCTI
cTasiacsl B pe3y/bTaTi MaKpOpyHHYBaHHS Pi3alibHOT KpalKH.

lapTyBaHHsS pI3LIB MicAs BAaKyyMHOTO CHiKaHHSA miaBummiao Ha 20% CTIMKICTh mijx yac
pizanHs 3 riubuao 0,5 MM. [lpu bOMY y BUXIIHHMX TIJIACTHH MICSA 5 XB HA MEpeIHINA MOBEPXHI
MiJ] 9ac CXO/KEHHSI CTPY)KKH BHSIBIICHO 1i MpuBaproBaHHS Ha noBxkuHI 1,0-1,5 MM 10 mepeaHboi
MOBEpXHi pi3lsg. BrpaTta mparne3natHocTi Ha 27 XBUIMHI poOOTH cTajacs 4epe3 AOCSITHEHHS /3
sraueHHs 0,69 mm (puc. 3 a, 0).

CTiliKIiCTh pI3LIB Mics BaKyyMHOTo crmikaHHA Ha 15% mepeBullye CTIHKICTb pi3IiB MiCISA
METaHO-BOJIHEBOTO CITIKAHHS 1 3alUIIAE€THCS HA PIiBHI CTIHKOCTI THUX JK€ PIi3IiB, aje IMicisa
rapTyBaHHS.

BonHouac 175 miacTHH, CIIEYEHHUX Y BaKyyMi Ta TapTOBAaHUX, MPUBAPIOBAHHS CTPYKKU Ha
nepeaHii MoBepXHi OyJI0 BIJICYTHE, ajie yTBOPUBCS HAPICT HA pi3asibHIN Kpaiiii BucoToro A0 0,1 MM.
Buxin 3 nany pisns 3adikcoBano Ha 38 XBWIHMHI 4epe3 AOCSATHEHHsS KPUTHYHOTO 3HOCY Ha 3aTHIN
noBepxHi 0,68 MM, yTBOPEHHsI CTPYMKOBOI'O 3HOCY Ha CTPIidlli Ha 3aaHIN IMOBEPXHI Ta YTBOPEHHS
JYHKHM 3HOCY Ha TepeiHii noBepxHi po3mipom 0,6x0,4 MM Ta rimmbunoro 0,3 MM (puc. 3, s, 2).
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Puc. 3. Xapaxmep 3HOCYy naacmum, cneuyeHux 3a MeEXHONOCIEID BAKYYMHO20 CHIKAHHA Ma
2apmosanux, nicisa 3aKinyenus pobomu. a—e — enubuna 0,5 mm; 0—onc — enudbuna 1,0 mm; a, 6, 0, e —
CneveHi y 6aKyyMi, 8, 2, €, JHC — CNEUeHI V 6aKYYMI ma 2apmoeaHi

Jlng mnacTuH, CleYeHuX Yy BaKyyMi, CTIMKICTh pizaHHa s raubunu 1,0 MM 10 BTpatu
npane3 aTHoCTI 3adikcoBaHo Ha piBHI 14 xB. 3a meil yac 3HOC Ha 3aHIi MOBepxHi cTaHOBUTH 0,66
MM. Kpim TOro, B mporieci pizaHHs Ha pi3aibHiil Kpailll yrBopuBcs HapicT Bucororo 0,1 mm, a Ha
3agHii nmoBepxHi qoBkuHOK0 0,70 MM Ta mepeaHiid BiJ BepuIMHU A0BXHHOIO 0,2 MM 3adikcoBaHO
CTpYMKOBUH 3HOC (pHC. 3, 0, e).

JIis uX JKe TUIACTHH MICTs rapTyBaHHS CTIMKICTh 30UIbmmiIack Ha 25 %. Sk i Ha roubuHi
0,5 MM, BTpaTa mpane3laTHOCTI cTajacs 4epe3 3HOC 10 3aaHii moBepxHi Ha mupuny 0,65 MM,
YTBOPEHHSI CTPYMKOBOT'O 3HOCY, YTBOPEHHS JIYHKH 3HOCY Ha nepenHii moBepxai 0,35x0,35 MM Ta
rmubunoro 0,3 mm. Ilpu mpomy JiyHKa 3HOCY Ha MEpeqHiN MOBEpXHI IUIACTHHU MAa€ KiIbLIEBY
CTPYKTYPY: B CEpeIuHI IUsIMa CBITJIOrO, a 330BHI — KIJbIIE TEMHOro 3adapiieHHsa (puc. 3, o
(oBepXHEBUH IIap — OCHOBHA CTPYKTypa — CBITJIA MsiMa)). OmnocepeIKOBaHO MOXKHA BBAXKATH, 1110
Ha TOBEpPXHI IJIACTHHU B NPOLIECI TapTyBaHHS IIiJl M€ TMOBITPSHOTO CEPEJIOBUINA 32 YMOBH
HarpiBaHHs 1 MaCTHUJIa — OXOJIO/PKEHHS YTBOPHBCS 1Iap 3 MEBHOIO CTPYKTYpOIO. | 1eit map 3MeHInye
aKTUBHICTh 10 (GI3UYHOI 1 XiMIYHOI B3aemojii poOouoi TMOBEpXHI Pi3lsd 10 00pOOIIOBAHOTO
MaTepiaiy, K HacJliJJOK — IMiBUIIEHHS HOro CTIHKOCTI.

JI1st TeXHOJOT1i BaKyyMHO-KOMIPECIIHOTO CITIKAHHS CTIMKICTh IJIACTUH (SIK BUXITHUX, TAK 1
micns rapTyBaHHs) 3a()iKCOBAaHO Ha OJHOMY piBHI 25 XB — BOHA MEPEBUIIYE CTIHKICTh IUIACTHH
MiCIIsE BAKYYMHOTO CITikaHHs B 1,6 pa3y Ta raproBanux — y 1,25 pasy.

JUis TUIaCTHH, BHUIOTOBJICHMX 3@ TEXHOJIOTIEID BaKyyMHO-KOMPIIECIHHOTO —CIIKaHHS,
CTIWKICTh CTAaHOBWJIA 25 XBWIMH — SIK JUIs BUXIIHMX, TaK 1 JUIA 3arapToBaHux. Buxim 3 mamy
IUTACTUH BiJJOYBAa€ThCS yepe3 JAOCATHEHHsS BEIMYMHM 3HOCY IO 3aaHii moBepxHi 3HaueHHs 0,59—
0,63 MM, yTBOpEHHSI MIKPOCKOJIIB Ha pi3alibHINi Kpai1i po3mipom 0,10—0,15 MM Ta myHKH 3HOCY Ha
nepenHiii nosepxHi riaunbunoro 0,1-0,13 mm.

OOroBopeHHs pe3y/bTaTiB

3MEHIIIeHHS BIUIMBY rapTyBaHHS HA MIKPOIIOPUCTICTh B CTPYKTYpi TBepAoro criaBy BK10-
OM nmicast METaHO-BOJAHEBOTO CEPEIOBHUINA TTOB’S3aHO 3 HASBHICTIO B HIN 3aJIMIIKOBHX Ta3iB [18].
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Ile € mpuunMHOIO 30UTBIIEHHS TACHUBHOCTI TBEPIOTO CIUIABY A0 aAre3idHOl B3aemMomil pi3msd 3
00pOOIIIOBAaHUM MaTepiaioM.

binbmumii BIJIMB TapTyBaHHS HAa 3MEHIIEHHS 3aJUIIKOBOI MIKPOIOPHUCTOCTI B 3pa3Ky MiCIIA
BaKyyMHOT'O CITIKAHHS € HACTIAKOM BiJICYTHOCTI 3aJIMIIKOBUX Ta3iB B HOT0 CTPYKTypi. BiacyTHICTD
3IMIIKOBHX Ta31B B CTPYKTYPI MICIS BAKYyMHOTO CIIKaHHS 1 MPU3BEJIO 0 30UIBIICHHS B3a€MOJIl
pi3usg 3 0OpoOJIIOBaHMM MaTepiajioM, MpO IO CBIAYMTH YTBOPEHHS HApOCTy 1 NpPUBApIOBAHHS
CTPY’KKH Ha HOT0 MepeHiil MoBEpXHi.

[ligBumiena  cridikicte pidng  micnst BKC  3ymoBieHa  HU3BKOIW — 3aJIHMIIKOBOIO
MiKponopHcTicTio. Lle cTano nmpuuyMHOI BIJCYTHOCTI BIUIUBY rapTyBaHHS Ha PIBE€Hb MOPUCTOCTI,
(bi3MKO-MeXaHIYHUX 1 eKCIUTyaTalllfHUX BJIACTUBOCTEN TBEPIOrO CIUIABY, a TAKOXX HAa MEXaHI3MH
HOro 3HOILIYBaHHI MMiJ Yac TOYIHHSA 3 rubuHamu pizanns 0,51 1,0 mm

IcroTHa 3MiHa CTPYKTYpH, OCOOJMBO IOBEPXHEBOIO IIApy pi3ls, Micias BaKyyMHOTO
CHIKaHHS Ta TapTyBaHHSA HOSICHIOETbCS TaK: MiCJs BaKyyMHOIO CIIKaHHS B 00’eMi cIUiaBy
3aJMIIAIOTHCS MOpH 31 3HMKEHUM (Ha piBHI Tucky 70 Ila) Tuckom raszy. Ilicias HarpiBaHHS y
consHi BaHHI 70 Temmepatypu 1350 °C (temmeparypa pinkoda3HOTO CIIKaHHS) 1 BUTPUMKH
BIIPOAOBXK 15 XB Ta OXOJOJKEHHI Y MacTHJI 3a aTMOC(HEPHOro THCKY BiJOYBA€ThbCs pi3Ka 3MiHa
TeMIlepaTypu Ha MoBepxHI1 pizus. lle 3aKOHOMIPHO CTBOPIOE BHCOKI HANpYKEHHsSI CTUCKY Ha
MOBEpPXHI 3a ICHYBaHHS piAkoi (a3u B cepeauHi 3pa3ka, B pe3yibTaTi 4YOro 3MEHIIYEThCS
3aJIMIIKOBA MIKPOMOPHUCTICTh CTPYKTYPH, OCOOJIMBO CYTTEBAa B MOBEpXHEBOMY Imapi pisusd. Kpim
TOT0, TIOBEPXHSI PI3L HACHUYEThCS KOMIIOHEHTAMH COJISTHOI BaHHU micist HarpiBaHHA 1o 1350 °C i
rmapaMyd MacTHJIa TICIs OXOJIOKeHHS. BHACHIIOK 1bOTO 3MEHIYEThCS airesiHa Ta XiMidHa
aKTHBHICTb CIJIaBY J0 B3a€MOJIi1 3 00pOOIIOBAHUM MaTepiaioM.

BucHoBKH

1. BcraHoBieHO, 10 3aJMIIKOBA MIKPOMOPHUCTICTh 3MEHIIYETHCS, a (PI3MKO-MEXaHIuHI
BJIACTUBOCTI 1 €KCIUTyaTaliifHa CTIHKICTh B yMOBAX HaIliBYMCTOBOTO O€3MEepepBHOIO TOUIHHS CTaji
45 301bIIy€eThCs Y 3pa3KiB, K1 CIIKAINUCh B PSIIy: METaHO-BOJIHEBE cepenoBuie, Bakyym 1 BKC.

2. BcranoBneHo, 1o rapTyBaHHs 3pa3kiB 3i ciutay BK10-OM BrunBae Tak:

- micis  MeTaHO-BojHeBoro cmikaHHs 3Menmye J[3 0,3 go JI2 0,2, 3amumkoBy
MIKpOITOPUCTICTH 1 HE BIUIMBAE HA a/re3iiiHe 3HOIIYBAHHS Pi31Id;

- BakyyMHe criikanHg 3meHiye B3 0,3 go Al 0,2, 3anunikoBy MiKpOHOPHUCTICTh B CTPYKTYP1
Ha TOBEPXHI IUIACTHHM, 30UIbIIYye aare3iiiHy MacHBHICTh CIUIABY 10 OOpOOJIIOBAHOrO MaTepiaiy i
ITIJIBUIIYE HOTO €KCIUTyaTalllifHy CTIHKICTB;

- BKC He BIuMBae Ha 3aJMIIKOBY MIKpPOIOPHUCTICTh B CTPYKTYpi, (i3uKo-MexaHiuHi
BJIACTHBOCTI, SIK PE3yJIbTAaT — BIJCYTHICTh 3MIHU CTIHKOCTI 1 MEXaHI13M1B 3HOLTYBaHHS.

IIpusedenvl pe3ynbmamel UCCIe008AHUA GIUAHUSL MYUEHUS HA CMPYKMYPY, PUBUKO-MeXaHuuecKue u
aKcnayamayuonnsle ceoticmea cniaéa BK-OM nocne cnekanus 8 pasiuunblX mexHOA0UYECKUX YCIOBUSAX.
Iloxasano, umo myuienue ymenvbuiaem MUKpPOROPUCMIOCMb 8 CMPYKMype Chiaea u 6 0oJbuiel cmeneHu
yeenuuusaem e20 pusuKo-mwexanuveckue ceoUCMEa HA NOBEPXHOCMU, YeM 8 oObeme obpasya, 0cobeHHO 6
cnyuae 6aKyymHoz2o cnexanus. Ilokazano, umo ygeauuenue d9KCHAYAMAYUOHHOU YCMOUYUBOCTU PE3YO8 NOCTe
3aKAKU 8 YCI0BUAX HENpepbliBHOl PA3IUEKU cmanu 45 Kopperupyem ¢ ygenuuenuem C60UCME CHIA6ad U
VMEHbUEHUEM A02Ee3UOHHO20 83AUMOOCUCMBUs e20 ¢ 00pabomanHbim mamepuaiom. Taxerasic ne eausem Ha
0CMAMOYHYI0 MUKPONOPUCIMOCb, PUIUKO-MeXaHUYecKue U IKCHIYamayuoHHble C8OUCMBA Chaasa Nocie
8AKYYMHO20 0bdcamus npu oasieHuu 2asa 0o 2,5 Mlla.

Knioueswie cnosa: 3axanusanue, mMemano-6000pOOHAsl CNEKAHUS, BAKYYMHOe CneKaHue, 8aKyyMHO-
KOMAPECCUOHHOE CREeKAHUs, d02e3UOHHOe 83aUMO0elicmeue, adpa3uHblil UHOC.
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N. M. Prokopiv, O. V. Kharchenko

THE INFLUENCE OF MAKING ON STRUCTURE, PHYSICAL-MECHANICAL

AND OPERATIONAL PROPERTIES OF ALLOY VK10 OM

The results of the study of the effect of quenching on the structure, physical-mechanical and
operational properties of the alloy VK10 OM after the sintering under different technological conditions are
presented. It is shown that quenching reduces microporosity in the alloy structure and increases its physical
and mechanical properties to a greater extent on the surface than in the sample volume, especially in the
case of vacuum sintering. It is shown that increasing the operational stability of the incisors after the
quenching in the conditions of continuous casting of steel 45 correlates with the increase of the properties of
the alloy and the decrease of adhesive interaction of it to the treated material. The rigging does not affect the
residual microporosity, physical-mechanical and operational properties of the alloy after vacuum-
compression baking under pressure of gas up to 2.5 MPa.

Key words: quenching, methano-hydrogen sintering, vacuum sintering, vacuum-compression
sintering, adhesion interaction, abrasive wear.
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