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Prc.3. MixpocTpyKTypa eBTeKTHK (3, G i B) i A0CHTCKTHKOTO 6i10r0 HasyHy (1): 4 - Wenerosanwii wasys 3 4,2%
C (x200); 6 - nerosas 3 3,2% C19,3% V (x200); » - seroeari wanyw 3 3,0% C i 8.4% V (x50, - seromamuii
sy 3 2,3% 1 5,3% V (x50); I - 30wicTh TDABIEHAA HITATEA ORHCACHIE FADAINS TORTDAN

Ha puc. 4 mpawi amii axmano
ABTOTECA  KOWOAGMH Y  BiAOBIZHIK
hoTepwiunix  pospioax  Jliarpam  crany.

Kowona 1, #Ka BIIHOCHTHGR 10 MOTpifisiol
cuctenn Fe-C-V omcyeThos pishsism
(V96)min = 4.5 (C%9) - 5.3 [0}
JUIs  KOMINEKCHO  Neropammx  6inmx
aByHiB A (OPMYIIA NEPETBOPIOETECS Y
(V%= [45 - 0,12Cr - 0.40(Si + Al) -
0,15(Cu + N)JC-5,3 - 0,41(Mn + 2Cr)  (2)
 piBHaHHi (2) CMBON €/IEMEHTY OHOYGCHO
noKasye #ioro BMicr y MpOLEHTaX 1o Maci
@opuyms (1) i (2) skasyioTs, wo y
cimapax 3 nowictio  “iHaepTopaoo”
cTpykTypoio  kapGinol  emTexThikM Mt
noBHHI MaTH
(V)>(V%)in )
Ha pHC35 MOKazamo MKpOCTPYKTYPH
TAKOTO CTUABY, KOMH Y AGHOMY OKPEMOMY
BANAAKY Mi MAEMO (V¥6)min, Y TON HaC 5K
daxTiumuii BMicT BanALio NOPiBHIOETECH
84% Y noestextuunomy  wayhi

nokasakomy a puc3,r (V¥)ua = 5,05 npu
axTiasoMy pMicTi 5,3% V.

Ha  pucS  rnokasamo  uactkoso
inBepToBaHy CTpyKTYpY Giioro uamymy y
AKOMY BMICT BAHATIIO HHKYE Hik (V/a)ia. B
Hili IONATKOBO 70 iHBEpTOBAHON eBTeKTIKH

ayorenit  (coopGiT  mpu  KiMuaTHill
Temnepatypi) + VC, e CrocTepiracrscs
S KITbKICTH UEMEHTHTY, TOMOBHIM

“HHOM y BHEIAN GITKH. AT BHSBIEHO, O
nocratHeo mogath 0,6% Ti y momiGuwit
cnnas i uemesrar 3 rpamnii 3epen
yeypaeThCs, a Ginbia HacTHKA CTOBMNMKIB
VC  neperpoproctsca  y  Ginbw  menur
pisHosicHi simodenis (pic.5), ski noGpe
BUIHO HABITS Wa e TPABIEHITX MOMPOBAHIX
MiKpOULTIGX y 3BA3KY 3 BETHKOKD PisHHLEID
MIKDOTBEPIOCTI COPBITO-TiepriTHOl MaTpHII
(~HV 300) i xaplizoi dasn VC (-HV
2000),

Slkuo BmicT sananito wabarato Ginbwuii
K (V%)in, TO Ueil eneMenT BTICHAE
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NEPCIEKTHUBHI TEXHOJIOI'TYHI MATEPIAJIA (BLJIT
TA CTABUIBHO-IIOJIOBUHYACTI YABYHH,
MEXAHIYHI BJACTUBOCTI, MIKPOCTPYKTYPA) I
TIPUHITHII IHAPTII-BOYBAPA

A.0.KYKOB' , I0.JO. ®KUTI'YIC, I'.I. CUIbBMAH®,
JLI ATATIOBA'

"Binnmuskuit [lepapniii TexHiunuil yrivepcnter, Bisnuus, Yxpaita
2yxropozcbkuii HawioRans it yHiBepcHTeT, Yakropon, Yxpaina
“BpanceKa TexoNOriuNa axanemi, Bpancek, Pocix
? Binmuus, 86021, Vipaina

Hereropaki Giri VaRyMk MaioTh BETHKy KDHXKICTS, L0 TOBANNO 3 I

encOypuTIO0  CTpyKTYpOW, B Akl

sarps-ocuoss  ueweurimia.  Tlica

NPOBEACHNA FAPANOTO IUIACTHMMOT AG(OPMYSAHKA MATPHILE POVIDIGHIOTSCSH i
cTpyxTypa crac sianosiwoio mpukny 1apni-Bousapa. IHaKIve, AOCATHYTH USOFO
X PESyATATY MO ACTYBAKNAM GINOFO “AByHy Takinan enewerTase A V, Nb
a0 Ti. Kap6iaw yraopes nicax nerynaiix Gi10F0 asyiy HOAPISHOIOTS Cyikiy
KpHSKY MATPHIDO. TAKHI SHHOM Y ARTACTACK MOKIMBICTS OTPHMYBATH MTACTITHILE
i any, Akih MOKe GyTis BHKODHCTAHWH He TIbKH y TEXHOTOFIAX THTSA, a7 |
Ann xysanns, Jnapiosaines, wATTaBICHIA, KpiM [0r0 Y POGOTI POSTAAMAIOTICH
HeFOBANI CTAILHO-IOTOBMIACT] sy | KAPOLAOCTATI 3 TOMKK 0Py MpHHITY

Iilapri-Bossapa.

Beryn

Bumasku i3 3pusalivoro Ginoro uaryny
ayxke  kpuxki  mia mieo  awamitnux
Mexauix HRBAHTAXEHb | TOMY pimKo
BUKODHCTOBYIOTECS.  Slkito  Gimaii wapy
nerosanuii 70 neskoi cryneni VC, NbC a6o
TIC, To ocHoBa eBTeKTUKM Bie He Gyze
KapBinwoio (ax y neebypur) i kapGim VC,

NbC i TIC craoms mimoueHmaMM y
nepirifl, Qepurii a0  aycresim
arpuii

Takim HHHOM MH OTPHMYEMO MIACTHUHI
Gini uasynn, axi waiors 'inpepropany’
MIKpOCTPYKTYpY | Jerko  mimmaioTecs
XO/IOHOMY Ta rapsOMY AeOPMYBAHHIO.
Jlpyrwii HaNPAMOK MinBMIEHHA MiLHOCT]
waTepianin y mepenexrusi 3 Garatuma
MPAKTIHHMR PETyNBTATaMI BIRHOCHTBE 2O
CTABIMBHO-TIONOPMKAACTIX HABYHB, B Ak
Tilbku  YacTHHA  Byriewo se'sama  y
crainsi xapGin VC, NbC 6o TiC (ko
BOHH MaIOTh ZIEHIPHTHY GOpMY). 3anuok
BYICLIO SHAXOMNTBCS y BHIISI TBEPIOTO
posunny i rpadity. Komn ocrammii mae
[UIACTHHUACTY GYIOBY, TO ACHIDHTH, IIO He

BMiyioTs rpadit, sMilOIOTS eBTEKTHKY
MeTaT+rpadiT TAKIM e HHHOM, SK CTaleBa
apMaTypa 3MILHIOE KPHXKHHi GeTOH.

Skuwo rpadit oGy APHIoRAHMH MarHiem
abo  pinkicHosemensumMit  Meranam,
TOHACTKOBO rpadiTHIOBAHI uABYHH MaIOTH
e Bibury 3HOCOCTIAKICTS, NOB'A3AKY 3 THM,
wo Teepia KapGinwa Gasa piBHOMIpHO
posnozinena y nuactiuniii marpuwi. Takwit
uapyH Habysac XOPOLIHX aHTHPMEWIMHIX
BracTHBOCTeH, 3Gepiraioun mpu  LbOMY
BUCOKY  OGOGTIOBAHICTL  pisamHAM, He
ABIRHCD e T€, WO B TPOXH TEEpiIE
HiX 3BMualiuMii BHCOKOMiUHWA uaByH 3
OBy nspHIM rpadiTom

Inwa  OBMACTs  BMKODHCTAHHS WX
MaTepianip OXOTIOE 3BADIOBAHHS  CIPOTO,
KOBKOTO | BiCOKOMilHOrO apyris. Kok
Ginuii qaByn IABNSETHCS, AK IBUANHO, HA
rpanuui is 0H010 Tepmitoro snsy (3TB)
oMy nazaioTs nnactuumicTh goMimKami V,
Nb 7a Ti i Toai npouec ssapiosanis e sene
KO yTBOpeHHA TPiLIHK, AKi SYCTPIMAIOTECA Ha
npaxtaui npn 3eapiosanni wasyuie. Lle
TPHBOHTH A0 TOFO, IO 3BAPIOBANbHIH WOB
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Moe oTaTt mitii § GiMbin BN HiK
awapiosanii meTan. Tex cave BIgHOCHTSCA |
o  Texionorii  awiumewns  crmasis
HanaasKoro,

¥ nanifi CTaTTi KACTBCS Taxos KOpOTKHTE
MM ABOX  HOBUX  HEOPNHHAPHIX
exHONOrii BHTOTORCHKS MHTIX 260 THTO-
xosanix (Metoros “autoforg") ferared, siki
3ACHOBAHO HA HAHOBILLEX BHHAXOLAX.

Saransai npoSnemi

B meneropanm  csTexrusRax  Ginix
“EByN@X  KpIXKA  UCMEHTUTHA MATPHUS
sorsaliio bwitiye B awasHi Mipi ombosari
BICTIOUGHHS aYCTEHITY y BUINAAI CTOBMHKD
(3K MpH OXOMOMKeHH] NEPEXOLSTS Y mepitT,
depi a0 il mpoRYKTH nepeTBOpeHHs)
He mubnssnch Ha Te, WO KLABKICTb Takor0
aycrenity craanae npuGHHIHO 50% (i HasiTh
Ginbie y xoceTexT X uapyax), fioro
biiCOKA MIACTHSHICTD | YAapHa BASKICTs He
MOYTS GEKTHBHO BUKOPHCTOBYBATHCH ¥
350Ky 3 iSonsieio WX CTOBMIHKIB oM
sin omoro. Ha prc.l nokasaro, wo
smncenna BMicTy Byrewo y cnasi o
25% abo AyKe nobiibe OXONODKeHHS
MTOTO MeTany He cpowoi 3w
TaMil TN MIKPOCTPYKTYPH, 2 BOWa sk
5iZOMO He pixmosizac mpumuny Ilapri-
Bouapa (Gmkana swina crioctepiranach
TUTBKH Y BHCOKOTCTOBAHKX MAPraHLEBIX
wasyrax  [1). 1 siknouno  rapmue
Zefopuysanna  Gitoro vasywa  sate
B T —"
sioepyHox | fossomse  orpuMysatt
MikpocpykTyp, Akl mounHaioms
sinnosizars  npusuny UWlapni-Boupapa
(mnacrwawia warpwus + KapGin) [2-7]

Kysatksi NpoKaTHAX paikis 3 Ginoro
4GBYHY Y LOMY BHRAIKY BHKOWYETECA Ha
TIONETKY Npit MATOMY KOBATBCHKOMY THCKY,
18 Toro, WOG 3pyliHyBaTH LEMeHTHTHY
cirky no rpaui "sepex”, i Tiabki nicn
Woro  mpouec  kybawis  Moxe  yrin
NPOZOBKEHO NPH BHCOKOMY KOBAMBCHKOMY
Ticky

Ha puc2 moxasamo  wixpoctpyKtypy
Ginoro uanyny 1o i micnx rapaioro
Redopwypats. ¥ apasky 3 Tm, wo Sinvit
wasyn oMimysap oyxe mato Cr, kysamna
cnpusnio rpaditusauii uementuty [2] (aus.
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puc.2, r). Ko x swict Cr 6ymo nigaumero
y BCix mHactynHMx BMiaskax 1o 1% -
rpadirisaii Baanocs nossicTio sanoirTi

Puc.1. Mixpocpystypa Ginoro wasywy (2.5% C:
0,6% Si; 1,0% Cr), 1m0 5aracpanys mpw msAKOCTEX
oxonomKessa: a - 175°Clxn (arTs B KoKime); 6 -
25C/xp (uta B niani gopun): 5 - 4.5°Cixa
(Twepmisa y medi 3 MONeMOBAHAM OXOTODKCHI
KPYRHOFO MPOKATHOTO BaTkY). TPIBACHIN BHKOHZIC
HITATeM  (HIDKMC BUKODHCTAHO B OCHOBHOMY
TpaBTeHIG HiTaTeN, TOMY DKIOYBATHCD GyayT Tizbin
i Tpassmian), x50
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Puc.2. Mikpocrpykrypa Giroro wasywy (3% C; 0,6% Si; 0,4% Cr) 20 (2 7 6) i nicax (s 7a ) 60% rapwuoro

cqopuysaass, (a7a 6 x100; » 7a r X400)

Jlerysasia_ Ginoro uasyHy HOCTATHSOK
xinbkicno V. a6o Nb poGus iioro
MKPOCTPYKTYPY BITIOBIAHOR 0 MpUHIHTTY
Illapri-Bousapa [1,8,9]. Lle Gyro snepue
nokasano y snokckkuil podoti nepexnaa (1],
 Aiii Gyn0 3HaliAEH0 NOCHNANNS Ha Te, 1O
nerysants Ginoro uasywy V i Mn nossonse
OTpUMATH B HEOMy BIHOGHE BHAOBKElH
8%. Sk y nacrynmomy Gyio Hami SHalzeHo,

Take  BHCOKe  SHGWGHNA  BHAOBCHHA
MoXMBO  oTpuMysaTH  Tinkw  nicux
HGi SwinM y poSnOTini cTpyKTYpHINK

cnanonix (puc.3): b pesynsrati aycresiTia
g nepersopmnaca  y  cyuinbiy
6canepepery mnactiany i ymapowiuny
MaTpimo, B Toil Hac AK KapGia BaHaO
vC'1-x yrsopunn Gimew menm (ckopime
Ginsme Hix MeHme) Bomsosani BMOUEHHA

! Crynisb HectexiomeTpuuHoCTi X 38Muaiin0
cxnanae 0,12 anx VC i nocrac 0,25 s
V.Cs. Hivste ueit kapGia ymonio Gyze
“osmasero popmynoio VC

y Burmsni apiGuax crepiz (puc.3, 6),
Tomkmx  muactumok  (puc3, ) abo
KOMNGKTHHX  cepoizis (ocoGaueo  mpH
zomaTkoBoMy serysanti Ni [1]).

Ha puc3. r wapeieno joestextwiky
MiKpOCTPYKTYDY 3 HaanmukoBMMI
QyCTEHITHMMH  ICHIPHTAMM, TP LbOMY
nepaiT sanMumMscn we Tpasnesum (Gimm) o

pesynsTati saminn  Tpasncuma  HiTazew,
okwcrenmAM  Mikpowia  rapmum
nosiTpaM,

BYII0 NOKA3AHO TAKOK, WO MAi OMiLlikit
Ti cnpuanm  Qopwysammo wme Giew
xomnaktiinx  Bkmouens  VC  [1,10,1]

JIonATKOBE MIEryBaHHA TAKHMH eeMerTaMH
sk Si, Cu, Ni, Al (wo nizsuumyioTs
KoedbiuieHT aKTHBHOCTI Byraewo?) Ao3pONAE
SHISHTH KPHTHYHY KOHIEHTpaLito Baiaziio
npu akifi MikpocTpyKTYpa Gitix savywin
OTpHMYCTsGs  moBHICTIO  "iHBepTOBaHOIO,
TOBTO Taxoio, KoMH GLALIC HE FANHUAETECA
2 TIpw ymosi BuGopy rpadiry y axocti
CTANAAPTHOTO CTaMY ByFTEO
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nementury M3C no rpamuuam "sepen’  (puc4)[1,8,9)





