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BIIJIMB 30BHIIITHBOI'O OJHOOCBOBOI'O CTUCKY HA CTPYKTYPY
TA BJJABCTUBOCTI IIOIIEPE/ITHBO CIIEYEHOI'O TBEPJAOI'O CIIVIABY
BH20 (80% WC + 20% Ni) P KIHHEBOMY CIIIKAHHI Y BAKY YMI

Haeedeno pesyrbmamu 00CRIOHNCEHHS GNAUBY 306HIUHBLO20 OOHOOCLOBO20 CMATMUYHOSO CMUCKY
pisnoeo 0,7 Mlla na 3miny cmpykmypu ma 61acmueocmi npu CNiKaHHi y 8aKYYMi NONEpeoHbO CHe4eHO20
Kapbioosonbhpamosoco meep0o2o chniasy 3 Hikeresow 38 ’sazkoto (80% WC + 20% Ni) BH20 npu
memnepamypi 1460 °C.

Knrwowuogi cnosa: meepouii cnaas, cmuck, Cmpykmypa, 61acmugocmi, CRIiKauHs, memnepamypa.

B poGoTi HaBeneHi pe3yabTaTH il 30BHIITHBOTO OJHOOCHOBOT'O CTATUYHOTO CTHCKY 10 0,7
MIlIa pi3HOT TPUBAJIOCTI HA 3MiHY CTPYKTYpPHU Ta BIACTHBOCTI IPH CIIIKaHHI Y BaKyyMi MOTEPEIHBO
CIIEYEHOT'0 IIPU PI3HUX PEXHUMaxX KapOiToBoIb(HPAMOBOro TBEPJOrO CIIJIaBY 3 HIKEIEBOIO 3B’ SI3KOKO
(80% WC + 20% Ni) BH20 npu temmneparypi 1460 °C. BigMiHHICTP HaBEAEHOI'O METOAY
OJICpKaHHA CIUIaBY BiJl METOJy Tapsiuoro MpecyBaHHs, 10 IIUPOKO BUKOPUCTOBYETHCS, MOJIATAE B
TOMY, 1[0 TBEPAOCIUIABHY 3arOTOBKY CITIKAIOTh ITiJ THCKOM y HE B TpadiToBiil Gopmi, sika Hamae
3aroToBL BIANOBIAHI (OpMy Ta pO3MipH, KpiM TOro BOHAa MPU3BOJAUTH [0 HAJIMIIKOBOTO
HaBYIJICIIOBaHHS 3aroTOBKH. Tako’X BHUKOpPHUCTaHHA rpadiToBOi (OpMH MOripilye yMOBH Mpar,
HiABHIYE cOOIBApTICTh BUPOOIB.

Pe3ynbpraty aHanoriyHUX OUIBLI MPOTPECUBHUX €KCIEPUMEHTIB CIIIKaHHS TBEPJUX CILIaBiB
HaBeZieHO B [1, 2]. Takoxx MOXHa BiI3HAYUTH, IO BIAMIHHUM IMPUBEACHOTO METOAY OICpKaHHS
CIUIaBY € TIPUKJIAIaHHs CTUCKY TIJIBKH JI0 TOPIS 3aTOTOBKH. 3@ TaKOi CXEMH CITIKaHHS 3aroTOBKa HE
00MEeXyeThCsl 3 OOKIB 1 MOXKE BUTBHO PO3TIKATHCh B Pi3HI OOKH.

Merta HOCTiKEHHS — JOCTIIUTH BIUIHB Pi3HOT BEJTMUMHN OJJHOOCHOBOTO CTHUCKY Ha CTPYKTYPY
Ta BJACTHBOCTI IONEPEJHBO CIIEYEHOro KapOinoBOIb(YPAMOBOrO TBEPAOrO CIUIABY 3 HIKEIEBOIO
3B’s13k010 (80% WC + 20% Ni) BH20, npu cnikanHi y Bakyymi nipu temmepartypi 1460 °C.
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Mapku BUXIIHMX TOPOIIKOBHUX CyMilllel, OCOOJMBOCTI Ta TPUBANICTh MIATOTOBKH iX 3
METOK0 OJICpKAHHS 3pa3KiB JUIsl JOCTIMIB Ta iX PO3MIpH, 3HAYCHHS CEPEIHLOTO PO3MIpy 3epHa
KapOixy Bonb(paMy, OCOONMBOCTI BHU3HAUEHHS KITBKOCTI 3arajlbHOTO BYTIJIEIIO, OCOOIUBOCTI
BUTNIAJIIOBAHHS KaydyKy Ta HOpPMAai3ylO4yH, TONEpeJHE Ta KIHIEBE CIIIKaHHSI, OCOOJIUBOCTI
HaBaHTAXXEHHs 3pa3KiB, 3O0BHIIIHIN BHIIAA 3pa3kiB (LMIIHAPIB), MONEPEJHbO CIEYCHUX Y
BIJIMOBIAHUX PEKUMaX y METaHOBOJHEBOMY CEPEIOBUIIl Ta BaKyyMi 1 BUIbHO KIHIIEBOCHICYEHUX Y
CepeIOBHILI BaKyyMy HaBeACHO B [2].

Oco06smBOCTI CHiKaHHS CIUIABIB IIiJ] I€F0 30BHINIHBOTO OJHOOCHOBE HANPYKEHHS CTHUCKY
HaBeseHOo B Ta0i. 1. Iy mopiBHAHHS HaBeJEHI AaHl 3MiH CTPYKTYPH Ta BIACTUBOCTEH CIIaBy MpH
temneparypi 1400 °C.

Tabmumsa 1. TexHosoriuHi pekuMH mnonepeaIHboi TepMOOOPOOKH (CHiKAHHA) KiHIIEBOIO
CHiKaHHS B BAKYYMi TBepAOI0 CIJIABY i/l i€10 30BHIIIHBOI0 HANIPYKEHHS CTHCKY

HampyxeH- Tevmeparypa TeMHepaTypa Temmnepatypa | Temmneparty- Tewmrie-
HSl CTHCKaH- HOpMaJTi- MOTIEPETHHOTO |  pa MOBTOP- patypa
BUIAJTFOBaHHS ) .
HS TIpA 3yI0UOT0 CIIKaHHA y HOTO TIoTIe- KIiHIIEBOTO
. Kay4IyKy y Me- 4 .
KIHIIEBOMY TAHOBOHE- CIIKaHHSA y METaHO- PEAHBOTO CIIKaHHSA y
CITiKaHHI, BOMY Co- METaHO- BOJIHEBOMY CHIKaHHS Bakyymi, °C
MIla y Lo BOJTHEBOMY CEPEIOBHIII, y BaKyyMi,
pesosHl, cepenonuiii, °C °C °C
Bin 0 o 0,7 1060 1150 1250 1350 1400
Bin 0 o 0,7 1060 1150 1250 1350 1460

B Tabn. 2 HaBeleHi pe3yiabTaTH BU3HAYEHHS KOCQIIEHTIB yCAAKH CIUIABY MICIS PI3HUX
BapiaHTIB MOIMEPEIHBOTO CIIKaHHS Y BOJIHI Ta BaKyyMi mpH Temiiepatypax Big 1060 no 1460 °C.

Tabmuusg 2. Bl pe:xkuMMiB monepeaHbOro CHiKaHHS Y BOAHI Ta BaKyyMi TBepI0ro CIUIaBy
BH20 Ha xoedinieHTH ycagku:a) nonepeaHe cnikaHHg y BOAHI IpU TeMIepaTypax

Bix 1060 no 1250 °C
PexvMH MONEPEAHBOTO CITIKAHHS Koegiuient ycanku
Temmneparypa Kye= D 6puxera /
BUITAJIFOBAHHS Y Temmepartypa Temnepatypa
BO/HI Kayuyky (°C) HOPMAaJTi3yI0uoro CHIKaHHs y BOJIHI D enesenoro spaska
npu BUTpUMIll 60 XB | crikanns y Bogni (°C) | (°C) npu BuTpuMIIi o
npu Butpumiii 180 xB 60 xB
niameTpy BUCOTI
1060 — — 1,08 1,05
1150 1250 1,15 1,15
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0) momnepe/Hi CIikaHHs y BOAHI Ta Bakyymi mpu temmneparypax Big 1060 go 1350 °C i xinnese
CHIKaHHs y BakyyMi nipu Temmneparypi 1400 °C

Pexxumu monepeHporo CikaHHs Koedinient ycaaku
Temnepa- Temnepa- Temnepa- Temnepa- Temnepa-
Typa Typa HOPp- Typa nep- Typa apy- Typa KiH- Kye= D 6puxera /
BHIIAJIIO- MaJi3yro- I10TO TI0- TOoro Iore- [IEBOTO D
. . CIIEYEHOI0 3paskKa
BaHHS y 4oro CIi- | MEepeaHb-Oro | peIHbOTO CIIKaHHA
BOJHI Ka- | kanus (°C) CIi-KaHHS | CIIKaHHA y y BaKyyMi o
yuyky (°C) npu (°C) mpu Bakyymi (°C) | (°C) mpu
npu BUTpUMI | BuTpuMui 60 | mpu BUTPUMIIL '
BUTPHMIII 180 xB XB Butpumiii 30 | 30 xB A1aMET- BHCOTI
60 xB XB py
1060 — — — 1400 1,22 1,20
1150 1250 1350 1,25 1,25

B) CITIKaHHS y BOJIHI Ta BaKyyMi IIPH Pi3HUX BapiaHTax MOIMEPEAHHOTO CIIKaHHI 1 TeMIeparypi
KIiHIIEBOTO CriKaHHs y Bakyymi ripu 1460 °C

Pexxumu nonepeHbOro CriKaHHs Koeoiuient ycaaxku
Temnepa- Temne-  [[emmepa-typa Temnepa- Temnepa-

Typa patypa MepIoro Typa Ipyroro | Typa KiHie- K ye= D epurera /
BUIIAJTIO- HOpMa- nornepet- norepe- BOI'O CIIi- D cnesenoro spasca
BaHHS Y J3y104Y0ro HBOT'O CIi- HBOT'O CIi- KaHHS Y

BOJIHI CHIKaHHA y KaHHSA y KaHHSA y BaKyyMi o
Kay4qyKy BojHI (°C) BoaHi (°C) | Bakyywmi (°C) | (°C) mpum
(°C) mpu npu IIpU BUT- npu BUTPHUMIII nia- _

BUTPHMIII BUTPUMIII puMmIIi BuTpuMmIli 30 30 xB MeTpy BHCOTI

60 xB 180 xB 60 xB XB

1060 _ _ _ 1460 1,25 1,23

1150 1250 1350 1,25 1,25

I'padikm 3ameXHOCTI yCaJKH 1O BHCOTI Ta AlaMeTpy IIIIHAPUYHUX 3pa3KiB, MOTEPEIHBO
CTMEUEHHUX IO PI3HUX PEKUMax Ta KIHIEBO CIEYEHHUX IiJ] J1€I0 OJHOOCHOBOIO CTHCKY y BakyyMi
npu temneparypax 1400 ta 1460 °C, naBeneno Ha puc. 1 ta 2.
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Puc. 1. T'pagix ycaoku no eucomi yuninopise (3paskie) meepoozo cniagy BH2(0 nonepeonvo
CHeYeHUX NO PIZHUX PeXCUMax ma KiHyeeo cnedyeHux y 600Hi ma eakyymi npu memnepamypax 1400
ma 1460 C
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Hanpvaenna ogHoeicHoro crucky, MIIa
Puc. 2. I'paghix ycaoku no diamempy yuninopie (3pasxie) meepooeo cniagy BH2(0 nonepeonvo

mepmMooOpoONeHUx NO PIHUX peXdCumMax ma KiHYego CHeYeHux y B00HI ma 6axkyymi npu
memnepamypax 1400 ma 1460 C
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[Ipu temmneparypi crmikanas 1400 °C (kpuBa 1) popma «Ooukay» Ha 3pa3kax (pi3HHILS MK
JiaMeTpaMH 3pa3Ka Ha TOPISX 1 mocepeinHi BUCOTH He MeHite 0,5 MM) yTBopuiiacs rnpu ctucky 0,7
MIla (7,0 kr/cm?, naBauTaxeHHs 4,8 Kr), a pu TeMmrepatypi crikauus 1460 °C (kpusa 3) dpopma
«6oukay Ha 3paskax yrsopumacs mpu Tucky 0,6 MIla (6,0 kr/cm?, HapanTaxeHHS 4,08 KT). 3pasku
[0 BKa3aHUX PEXHMMax IMONEpeIHbO CHIKAIUCA MO chpoiieHoMmy Bapianty 1. lLlel BapiaHT
npoBoauBcs npu Temmeparypi 1060 °C tpuBamictio 30 xB B rpadiToBiii Kpymili B BOIHEBOMY
CepeIoBUIL, PU IbOMY CIIIKaHHI POXOIMIA BIITOHKA Kay4dyKy i3 3pa3Ka.

3 puc. 1 (xkpuBi 1, 3) BUAHO, IO 13 3HIKCHHSAM TEMIEpAaTypu KIHIIEBOTO CITIKAHHS
3MEHINYIOThCS 3Ha4YeHHS KoedimieHTiB ycaaku. [Ipm temmepatypi kiHmeBoro cmikanus 1460 °C
3HA4YCeHHS KoeimieHTa ycaakd 1o BucoTi ckianmo 3,57, a mpu 1400 °C — 2,5. YcknagHeHwMid
(BapiaHT 2) peXMM TIOTEPEIHBOIO CITKAHHS CKJIaJaBCcs 3 HACTYNMHUX eTamiB. Etam 1: momepenne
cmikaaasg npoBoawiock mpu 1060 °C tpuBamictio 30 xB. B TpadiToBid Kpymili B BOIHEBOMY
CEepelOBHUILIl, IIPU IIbOMY CIIKaHHI MPOXOJMJa BIIrOHKA KaydyKy 13 3pa3ka. Etanm 2: momepenHboro
CHiKaHHS TIPOBOAWIOCH TAaKOX B cepeaouiii BoaHto nipu 1150 °C 3aransHoto Tpusaictio 3 rox. [pu
it Temneparypi Oyio mpoBeaeHe 3-X pa3oBe CHiKaHHS. TpHUBANICTh KOKHOTO CITIKAaHHS CTAaHOBHIA 1
roauny. [Ipu 1boMy criikaHHI TPOXOAUIO HACUYEHHS CIUIaBYy BYIJIELEM JI0 MOTr0 CTEXiOMETPUYHOTO
CKJIQly, CIIOCTEepirajach 3MiHAa HAYaJIbHOIO CTaHy CTPYKTypW CIulaBy B OiK 11 HOKpaieHHS.
KputepieM 3akiH4YeHHsS IIbOTO €Tamy CHiKaHHSA Oyja 3ylnmuHKa 30UTbIIEHHS Bark 3paska. Eram 3
MIPOXOJIMB TAKOXK B cepenoBuiii BoaHO mipu 1250 °C tpuBaictio 2 rof. [Ipu Takomy TBepaohazHOMY
CHiKaHHI OUIBII TMOBHO BHIAJSUIMCS Ta3M 3 00’€MYy 3aroTiBKH CIUIaBY JO 3axXJIOMyBaHHS IOp Ta
¢bikcyBaBcs MEHIIMM po3Mmip HasgBHUX mop. Etanm 4 mNOBTOpHOro NONEPEAHBOrO CIIKAHHS
npoBoawiIoch mpu Temmeparypi 1350 °C y Bakyymi TpuBamictio 1 ron. Ha mpomy erami cruiaB
JI0CSATaB KOMIIAKTHOTO CTaHy. B miioMy BapiaHT 2 mONepeHbOro CHiKaHHA CIUIaBy 3a0€3MeUHB 10
MEHIII 3HaYeHHS KOe(IIiEHTIB yCaIKu MO BUCOTI 3pa3ka. Tak, mpu TemmepaTypi KiHIIEBOTO CIiKaHHS
1460 °C 3naueHHs koedillieHTa yCaJKH 10 BUCOTI 3pa3ka ckiano 2,22, a mpu 1400 °C — tineku 1,85.

BaxxnuBo BIAMITHTH, 1O y CIEYEHHX 3pa3Kax JOCIHIIKYBaHOrO CIUIaBY IpPHU BKa3aHHUX
TeMIepaTypax Ta HAaBaHTAKEHHSX, MPH SKUX YTBOpIOBajJach (opmu «Ooukay, Ha OOKOBHX
MOBEPXHSX 3pa3KiB HE CIIOCTEPIranocs BUIIJICHHS 3B s3KH. Ha puc. 2 nmpuBeeHO YOTUPH KPHUBHX, 3
SAKUX BUJHO OCOOJMBOCTI 3MiHM JiaMeTpa 3pa3kiB (MWIHIPIB) (3MiHM KOE(IIEHTIB yCaaku) B
3aJIe)KHOCTI BiJ] TEMIIEpaTypy CIIIKaHHS Ta BeIU4uHU cTuckKy. Kpusi 1, 3 moka3yroTh 0coOIMBICTh
3MIHM KOE(]III€HTIB yCaJKH, B SKHX Tepeja KiHIEBUM CIIKaHHAM Yy BaKyyMmi NpH TeMIlepaTypax
1400 (xpuBa 1) Ta 1460 °C (3) Oyno Bimirmano kaydyk npu temmnepatrypi 1060 °C. 13 3HMKEHHIM
TEeMIepaTypd KIHLIEBOTO CIIIKaHHS 3MEHIIYIOThCS 3HA4yeHHS KoedimieHTiB ycanku. [lpum
TemnepaTypi KiHueBoro cmikaHHsa 1460 °C  koediwieHT ycaaku mo aiamerpy ckiaB 0,65, a mpu
1400 °C Bin 30inpmmBcs 10 0,81. YckmagHeHWI peKuM CcIlikaHHs (BapiaHT 2) B IIJIOMY 3a0€31eunB
Jemo OibIin 3HaYeHHs KoedilieHTa ycaaku 1o aiamerpy 3paska. Tak, mpu TemmnepaTypi KiHIIEBOTO
crnikanHs 1460 °C 3HaueHHs KoedilieHTa ycaaku o aiamerpy ckiano 0,81, a mpu 1400 °C — 0,94.

Cnin BigmiTUTH, 1O Ha nwuTidax, OAEpPKAHMX HA TOPHU3OHTAIBHIA TUIONIMHI Tepepizy
CHUMETPii 3pa3kiB, ki Manu HaOyTy popmy «Oouka», OyiaH BiACYTHI TPIIIMHU YU ITYCTOTH.

3Be/leHl 3HAueHHS KOeQIlI€EHTIB yCaAKU IO BHUCOTI Ta JAlaMeTpy 3pasKiB HpU SKHUX
CIIOCTEpIraeThCsl Ha 3pa3Kax CIUIaBy YTBOPEHHS IOBEPXOHb, HAOMIKEHUX 10 GopMH «OOuUKa» B
3aJIe’KHOCTI BiJ] TPUBAJIOCTI CIIKaHHS, Ta0xI. 3.
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Tabnuus 3. 3HavyenHs koedilieHTIB ycaJAKu M0 BUCOTI Ta AiaMeTpy 3pa3kiB NPH XapaKTepHHX
TeMIepaTypax CIiKaHHSI Ta HANPY’KeHHAX CTUCKY, NPH SIKHX CHOCTEPIraeTbecsi HA

3pa3kax ciiiapy BH20 yrBopeHHs1 IOBepXOHb, HA0IMKEeHUX 10 (popmu «0ouKka» B
3aJ1€5KHOCTI BiJl TPUBAJIOCTI CIIIKAHHSA

Temneparypa ~ Bapiant Hanpy- Koediient ycanku TpuBanicTh CHiKaHHS
KIHIIEBOTO nonepe- JKEHHS 3pa3ka B XB. IIPH SIK1H
CHIKaHHS Y HBOT'O CTHCKY, CIIOCTEPIraeThCs

Bakyymi, °C |  CIIIKaHHA MIlIa yTBOpeHHS hopMu
3paska, °C 10 BHCOTI | 110 MiaMeTpy «Ooukay»
1 2,5 0,81 15
1400 2 0.7 1,85 0,94 30
1 3,57 0,65
1460 2 0.6 2,22 0,83 >

YTBOperHs Gopmu «6oukay y criasi mpu Temnepartypi 1460 °C mix miero HaBaHTa)keHHs
0,6 MIla Ha 3pa3kax crocTepiranacs mourHaiouu 3 5 xB. IIpu Temmnepatypi 1400 °C mix miero
HaBaHTakeHHd BiJ 0,7 MIla yrBopeHHst popmu «O6ouKka» Ha 3pa3zkax crocTepiranacs mpoTsrom 15
ta 30 xB. [IpyunHa Takoi TPUBAJIOCTI YTBOPEHHS OOYKU HE BCTAHOBJICHA.

3Ha4yeHHs TYCTUHM CIUIaBY IONEPEIHBO CIEUEHOIrO MO PI3HUX PEKUMAX IMepe]l KIHIEBUM
CIiKaHHSIM HaBeJCHE Ha pHC. 3.
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Hampyxennst onqHoBicHoro ctucky, MIla

Puc. 3. I'pagix 3minu snavenns cycmunu meepooco cnaagy BH20, nonepeonbo mepmoobpobrenozo

NO PIZHUX pedcumax ma KiHyeso cnewenozo y 8axyymi npu memnepamypax 1400 ma 1460 C, 6io
00HOOCbOBO20 CMUCKY NPU KIHYEBOMY CNIKAHHI
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AHani3yrouu XiJl 3MIHA 3HAY€HHs TYCTUHU CILIaBy, pUC. 3, CNiJ BiJ3HAYUTH, 1110 Mailke Ha
BCIX KPUBHUX CIOCTEpIra€eThCsi 30HA HEMPOIOPIIOHAIBHOI 3MIHM TYCTHHM BiJI 3MIHM BEJIMYUHU
HaIpy>KeHHs ofHOBICHOTO cTHCcKy Binx 0 mo 0,7 MIa.

Ha kpuBux 1, 2 Ta 4 cnocrepirajiocs 3HM)KEHHS 1HTEHCHBHOCTI 3pPOCTaHHS 3HAYCHHS
TYCTHHHU BiJl TiJIBUICHHS HANpPYXEHHS OIHOOCHOBOTO CTHUCKY. [Ipm HampyXeHHI OJHOOCHOBOTO
crucky Bix 0,1 1o 0,6 MIla Ta npu BHIlle HAaBEACHUX TEMIIEPATypax KIHIIEBOTO CIIKAaHHS y CILIaBy
HE CIOCTEepirajiocss CTPYKTYpHHUX 3MiH. B Toii ke 4ac, 3poCTaHHsI 3HaUCHHS TYCTUHH CIUIaBY Bij
MiABUILEHHS HANpPY)KEHHS OJIHOOCHOBOTO CTHUCKY IPOXOJWIO 3 3MIHOK CTPYKTYpU CIUIaBY
BHACJIIOK pyHHYBaHHS KOHIJIOMEpATIB 13 3€peH KapOigy BoibppaMy Ta KapOIAHOTO CKeJeTy B
uinomy: kpusa 1 (1060-1400 °C), 3 (1060-1460 °C), 2 (1060-1150-1250-1350-1460 °C ) Ta 4
(1060-1150-1250-1350-1400 °C ). Kpim Toro 3 moseninku kpuBux 1 (1060—-1400 °C), 2 (1060—
1150-1250-1350-1460 °C) Ta 4 (1060-1150-1250-1350 — 1400 °C ) npu temneparypax 1400 ta
1460 °C xiHIEBOTO CIIKaHHS Yy BaKyyMi CIUIaBY, MONEPEAHBO CIEUEHOTO IO PI3HUX PEXKHMAX Ta
IIPU HAIMPYXKEHHAX 0JJHOOChOBOro cTucky Bia 0,1 mo 0,4 MIla, criocrepiranocst Maii>ke 0 lHaKOBUI
HENPOMOPUINHUHN XapaKTep 3MIHU I'YCTUHU BiJ] 3MIHU BEJIMUMHU HANPY>KEHHS OJJHOBICHOTO CTUCKY.

3Ha4yeHHs TYCTMHHU CIUIaBY, MOIEPEIHbO CIEYEHOrO IO PI3HUX pPEeXHUMax Ta KIHLEBO
CIIEYEHOT0 Yy BaKyyMi MiJ] JII€0 OJTHOOCHOBUX THCKIB, SIK1 3a0€3Meumin yTBOpeHHs GopMH «O0UKa»
Ha 3pa3Kax HaBeJIeHO B Ta0I. 4.

Tabnuus 4. 3navenns ryctunu ciiiasy BH20, nonepeaHbo cnie4eHoro no piz3HUX pe:xxumax Ta
KiHIIeBO CIeYeHOro y BaKyyMi HiJ Ji€l0 0JHOOCHOBHX CTHCKIB, fIKi 3a0e3nme4ynsin
YTBOpPeHHA (OpMH «004YKa» HA 3pa3Kax

Temneparypa | Hanpyxe | Bapiant 3Ha4YeHHs TYCTUHHU CILJIaBiB 3HAuUEHHS T'YCTHUHM
KIHIIEBOTO HHS MOINEPETHHOTO srigao 3 OCT 3882—81 Ta | mociimKyBaHOTO
CMIKaHHS Y | CTHCKY, CHIKaHHS TY V 28.4-30153645.001- | cnmasy, r/cm®
Bakyymi, °C | MIla CIUTaBy 2001, r/em’
1400 0,7 1 13,4—-13,7 13,65
0,7 2 13,4—-13,7 13,7
1460 0,6 1 13,4—-13,7 13,7
0,6 2 13,4—-13,7 13,6

BcraHoBIIeHO, IO MiJBUINEHHS T'YCTHHHU CIUIaBY B OCHOBHOMY OOYMOBIIGHO 3HIIKEHHSIM
MmikponopuctocTi 3 0,2 1o 0%.

BucHoBku

BcraHoBieHi HacTyImHI 0COOIMBOCTI YCaIKU - OCAKEHHS 3pa3KiB CIUIaBY:

1. HaiimeHn1ia Temmepatypa KiHIIEBOTO CIIKaHHS MPH AKii yTBOPIOETHCS «O0UYKa» CTAHOBUTH
1400 °C He3anexHO B TeMIepaTypy MONEPEIHHOTIO CITIKAHHS.

2. IligBuInenHs TeMnepaTypu Kinnesoro cmikants Ha 60 °C (3 1400 mo 1460 °C) npu 060x
BapiaHTaX IMOMEPEJIHBOTO CIIIKaHHS MPUBEJIO J0 3MEHIICHHS BEJIMYUHH OJHOBICHOTO CTHCKY, TPH
SIKOMY YTBOPIOEThCS hopma «Ooukan, Ha 0,1 MlIla (3 0,7 go 0,6 MITa).

3. YckiagHeHHS pPEXUMY MOMEPEIHbOTO CIIKaHHA B I[JIOMY MPUBENIO 10 3POCTaHHS
3HaueHHS KOe(illi€HTIB yCaJKH — OCAKEHHS MO0 BHCOTI 1 3HM)KEHHS 10 JllaMeTpy 3pa3ka CIUIaBy
npu Temreparypax Kinnesoro crikans (1400 ta 1460 °C).
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PA3JIEJI 3. PABPABOTKA U BHEJJPEHUE OBOPY]J[OBAHUA 1 UHCTPYMEHTA, OCHALJEHHOI O
TBEPJIBIMHU CIIJIABAMU, B PA3JINYHBIX OTPACJIAX [IPOMBILIJIEHHOCTH

4. BBaxkaeTbcs, 110 MPH yTBOpeHHl dopmu «OOUKa» Ha 3pazKax MPOXOAUTh MaKCUMaJlbHE
MEPEMIIICHHSI MacH CIUTaBy I €10 HaBaHTAXCHHS, NPU LBOMY TMPOXO/IUTh MaKCHMAIbHE
pO31piOHEHHST KOHIIIOMEpATiB 3€peH B CIUIABi, SIKI YTBOPIOIOTHCS B IPOIECi MEpeKpucTaizaii B
pLAKIN 3B’s1311. YTBOPEHHSI KOHIJIOMEPATIB 3€PEH B CILIaBl IPOXOJUTH TAKOXK 1 O IPYTiil MpU4MHI -
3epHa, SIKI 3HAXOAATHCS Ha IEHTPAJbHINA OCl 3pa3Ka, HATUKAOTHCS OJHE Ha OJHE IMiJl Yac CIIKaHHS
] JTI€F0 30BHINIHBOTO HAIPYXKEHHS CTUCKY, IO aKTHBYE TPOIEC KOAIECICHINI 3epeH KapOoimy
Bosb(pamy. 3epHa, IO 3HAXOJATHCS Ha mepudepii 3pazka, MPU OCAIKEHI MAKOTh MOXIIHUBICTH
BUIBHO MEPEMIIIATUCS OJHE BIJIHOCHO OJHOTO Pa3oM 31 3B’A3KOI0 J0 OOKOBHX CTOPIH 3pa3Ka, 10 B
OCHOBHOMY 3abe3neuye 30epiraHHs CBOIX MOYATKOBUX po3MipiB. Cepen UX 3€peH YTBOPIOIOTHCS
HOBI KOHIJIOMEpAaTHU 3€peH, ajie B npouem HepeMlH.IeHH}I MAaCH CIUIaBy BOHH PYHHYIOTBCH, IO
3abe3mneuye CyTTeBe 30€pekeHHs BUX1AHOI SCpHI/ICTOCTl craBy. Lle nae MOXIUBICTD CTBOPIOBATH
CILIaB 3 MPOrHO30BAHOIO CTPYKTYPOIO,  3HAYUTH 1 BracTUBOCTAMH. Take po3MaiTTs npouecua 110
MPOXOJAThH B CIUIaBax IMPH yTBOPEHi (popMu «O0UKay CMOHYKAJIO JAOCHIHKYBaHHS TaKUX 1 OJIM3BKO
JI0 TAKUX YMOB O/IEp>KaHHS CILJIaBYy.

5. 3 HaBeJIeHNX JaHUX BHUHO, IO TIOPOTOBUI TEPMiH 5 XB. YTBOpEHHs (opMH «O0UKay MpH
crikanH1 ipu Temneparypi (1460 °C) mo 060x BapiaHTax CIIaBy IPOXOJUTH MPU BEIUUUHI 3YCHILISA
0,6 MIla. IloporoBuii Tepmin 15 xB. yTBOopeHHS GopMU «OOuUKa» MpU KIHIIEBOMY CIIIKaHHI
npoxoauTh npu HUIiKA Ttemmnepatypi 1400 °C, mo mepmioMy BapiaHTi, 1 NpU HUIIINA BEIHYUHI
sycuins 0,7 MlIla. Tlpu wiii e TemmnepaTrypi 1 BEIUYHMHI 3yCUIUIS, ajie IPU CHIKaHHI MO IPYroMy
BapiaHTi MOPOTOBUI TEPMiH YTBOPEHHS (HhOpMU «OO0UKa» 3AIHCHIOETHCS BKe MPOTsAroM 30 XB.

TIpusedenvl peynbmamol UCCICO0BAHUSL GIUSHUSL GHEUHE2O0 OOHOOCEB020 CIMAMUYECK020 0A6leHUs
paenozo 0,7 Mlla ma usmenenue cmpykmypwvl U CE0UCME NPU CHEKAHUU y BGAKYYMe NPeo8apumenbHo
cneyeno2o Kapouodoeonb@dpamosoeo meepooco cniasa Ha nuxenegol ceasxe (80% WC + 20% Ni) BH20 npu
memnepamype 1460 C

Knwuesvie cosa: maepoviii cnias, oagienue, CMpykmypa, C0lCmed, CneKanue, memnepamypa.

V. P. Bondarenko, M. O. Yurchuk
INFLUENCE OF EXTERNAL SINGLE TANNING ON STRUCTURE AND FUNCTION
OF PREVIOUSLY CLEANED SOLID ALLOY VN20 (80% WC + 20% Ni)
AT THE END OF VICTORY SUCCESS
The influence of external uniaxial static compression (0,7 MPa) on the change of the structure and
properties (80% WC + 20% Ni) BN20 hard alloy at sintering temperature 1460 C under vacuum was studied.
Key words: hard alloy, cemented carbide, compression, structure, properties, sintering, temperature.
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Buwinyck 21. IIOPOJJOPA3PYIIAIOLJUN U METAJIOOBPABATBHIBAIOIIAH HHCTPYMEHT — TEXHHKA
U TEXHOJIOI'UA EI'O U3I'OTOBJIEHUA U ITPUMEHEHUA
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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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