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TepMooGpoBeHi  ieropanix  crancii
IIACTHIHIMH  KOMILIEKCHOTErOBaHHMH
“aBYHQMH i BHIMBKH MOZBOKIOTE CHOK
AOBTOBiHiCTs | HabiTh MOTPOIOIOTH MpH
POBOTi y aBpasHBHI rpyKTaX.

Jlerysanns nioGiem

¥ ocrai poki ioGifi crac ace Ginsuie
ROMYAAPHIM. caMe A NCYIONKi eemeHT
HESBAKAIOUN A TE, WO BiH JOPOXUMI HiX
sanaii.

Bei nocnimkysasi uasynn  pwiuysan
~15%Cr a1 Toro, moG Gasosi crasi Ges
samagio  abo oG e  morm
rpadiriysatuca npu npoxati. Bown kpim
Toro wamn ~0,6% Si yenaaxosaworo 3
WinTH waTepiany, WO sk Gy10 mOKazaHo
BHe 30mciM e ncye werany. Jlerysann
Tinbk HiOGieM MPHBORWTH O yTBOPeHHE
ronuaroi crpykTypn (pic. 10,a), Wwo poSuT
crnapu Ginbll  KpHXKHMH TOpiBHSHO 3
sanagicomn  wapynami.  Tlpn  usomy
BUSBACHO, 10 | B TOMY | B iHLIOMY BHMATKY
MiriMansei gowiurkn Ti oGt KapGizi
“ACTM  KOMIQKTHILIM | 30T60BAMINH
omwa sin apyroi (pric.10,6 i 8), xoua Mari
Kinbkocti gasit MsC mo rpasim "sepen”
Be e CrocTepirauc y HioGicainx anyax
y puruan Tokkoi citki. Lie MOSCHIOETHCR
“runt, wo Nb wae Giuy aTomiy neacy ik V.
i nowimox 2,5%Nb we 3wir koMnencysaTH
3%V.

Sk i punaaxy 3 nerysansam panaziew
serysanin  mioGiew  pisko  momimuye
aAaTHiCTH $aBYKIB 20 XOMOAKOTO | rapAYOTO
nedpopmysars. Ha puc.ll mn noxasam
MIKPOCTPYKTYpH y NHTOMY CTari Gasosoro
cnmasy (3 2,6% C; 06% Si i 1% Cr), wa
PHC.12 BB JORATKOBOTO OrO Aerypanis
1,2% V, a na puc.13 i 14 - 1,3% Nb npu
BOX pisHIX KOHUCHTpaLiAX ByFeIO (2,6 |
2,0% sinosinko)

Mikpownidy, CTpyKTYpa sKoro moxasana
Wa puc.12 micns Tpasnens Hirarem Gys
JONATKOBO 3Merka  OKMCACHI  rapsiim
nopitpsm. Lle mpinoxuTs K0 nindapGretia
LEMEHTHTY | y 3Ha4HO MeHwilt Mipi KapOiAiB
NbC

Mopisksnia  wax  MikpocTpykTYp
R038015E NPHIETH O HACTYTIHAX BHCHOBKiS:
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Pic 8. AHAI3 H CKAHYIONOMY €TEKTPORKOMY
wixpockoni cnnasy B (1abnl) x2500; a -
JoOpaKeHHs y BUIGHTHX encktpomax, 6 -
CTCKTPOHHE IOHIVBAMHS METOIOM iHiiiHOTO
CKaNYBANIS (BEPXILE KPHBA Vs MIOKIE KDHBA
Ciia); B i T - CKawyasis 0 ioWUHI MikpowTia
(8 - Cria, 7 - Vi)
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Puc.9, Bucuain 3 Cr-V wanywin 7amozy "Epwans”:
- KA BILCCTEpHE EKCRABTOPA; § ~ ¥OTOK POTOPHOTO
excxasrop

Puc. 10, Brs wioio (3 - 2% C; 0,6% 5 1%Cr
2,59% Nb x300) i wiodiso 7a mieray (6 - 3 Aowikant
0,05% Ti; X100y - wiobiwo § TuTany (x500) ra ury
crpyiTypy Gizora sasywy
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1) rapmie nedopwysasun y 3nassiit neneGyputHix BkaOsEND

Mipi pyltnye "noramy” neneGypitiy aIMIACTECS He 3pyTiHOBaNa;
CTDYKTYPY  HUSLKOXONOBGHOTO 2) momasamks  12% V. capuse
Ginoro sasywy, ane awatna HacTHHA pospiGHenmo  ikpocrpykTypi

nicrs rapatoro aepopwysaris,
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3) nonasammn 1,3% Nb samicrs 1,2%

V. npupomiT A0 momamsuworo
posnpibHenHs  CTpYKTYpH sk Y
auTOMy Tax i y
rapaeneqopmoBaomy  Crama,
ocoBms0 mpi saHwKenOMy shicri
syrnewo.

Tponitciope BRpoBamKeNHS CTOCYBANOS
anupkip GinOro uaByHY, siKi OTPHMYBANHCS Y
BUAMBHULE 3 HACTYMMIM KyBanuAM ix NI
BuroTOBRCHHI BANKiD ATA  MPOKETYBAHHS
crani  sa  cnewiamno  pospoGaenoi
Textonorieio. SlkicT wix sakis Gyna ma
ToMy % pipki (i HapiTe Kpaue), wo i
awanoriwmmx  manks  AnMOMCEKOrO
pOGHUITEA.

Crabimsmo-nonopnmacri sanymn

Crainbo-nonopuiriacri wasyin Gyno
pOSTIAHYTO  KOHUemTYibHO y pofoTax
[14,15]. Himkue na prc.14-16 masenero
sikpopororpadii i momamo  monarkony
noscrioowy  indopmaniio. B maiiGinem
Tunosix (“Kiachanix”) sAnAzKaX cnnapi
He BMiulyIOTs Kkpuxky (asy MiC (reopin
1BOTO miTatAA | BANORILHI Alarpami cTany
poIrIARATIMYTECS Y OKpeMiR  craTi).
CinehikapGinoyraopioiosi enemertu (V,
Nb, Ti wacrkoso Cr) s'eamyiorsca is
sananolo  (ak  npaswio  nocrilinoi)
aCTHHOIO BYTIeLLo.
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Puc.11. Mixpocrpykrypa Gasosoro Gitoro uasysy (2,6% C; 0,6% Si; 1,0% Cr) Ges somimonoro erysasiun V i
Nb; 100 (2 6) i X400 (61 r); 2 6 - swrw cras; 5 - micas rapuioro sebopiysaues

'V TBepHOMY PO3UIHI SAHIIAETCA TIMbKH
HEBeMKA MACTKE BKASAHMX enemenTis, ae
OaHOuACHO y HbOMY 30eIrAcTHCH JHAUHA
KUIBKICTD BYFACHIO | KpeMHito, 20CTaTHA A1
sunazanis rpadity. Bee e omcyersea
MeXaHI3MOM  YTBOpEHHS noTpilisoi

esrexTikn (posnuas-kapGinumit genapHT +
aycresit + rpadhit), 1o NPHBOTHTE A0 NOSBH
nosrx newnpumis VC, NbC ao TiC. Ak
npasuno, somi anHuaoTsCA
HenowiteHuMH  TOMy, WO  mikpouunid
neperHHac Ui ACHAHTH min AOBiLHIM
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vaike BeCh BYTTELs 3 TREPAOTO POSHHHY ¥
xapGiany desy i wn b Kinui Ko
otpumyeMo  cywiur epuTiol  waTpru 3
xapGinann  VC  (sawaxifi spserees o
crabinisyioun  enevexton). Taxa cywint
crae Tpoxu Gimem mnacTwusow,  ane
omHOACHO i Memm  crifikol  mpoTH
awomysauta Hix cywmim nepair (copéir) +
VC. Cnasu 3 depuro-KapGiznon
CTPYKTYPOKO TAKO MAIOT MEHLY TPRKHUIO
MIHOGTI 1 POSTAT, 10 | MOKE3aHO Ha PHC.6.

Ha pue? ginmwa A xpusol om
BUIHOGHTECA 1O CIPOTO “asymy, MiUHiCTH
FKOTO  MIBMIYETECA  MpH  merysawsi
amazieM 32 PAXYHOK  MOCHACHOTO

v.%

16 18 20 22 24 26 30

Prc.4. Tpasui wix KoRuerTpaifieanyic oG7acTiN
cnais 3 "iwseproganoi’ (s mprnX i) i
HETOBHCTIO  "iHBEDTOBIHIA"  TETEGYPHTINI
CpYTYpANH 2YCTEHITHO-RAPIAHOT CHTEKTHKH (HioIC
npmaix nikik): | - crnash Fe-C-V; 2 - Fe-C-V + 1,5%
§i:3-Fe-C-V +1,5% Cu

TIpomucsiosi Buas Gimux xpovopananicsmx
uaByHIB

Swicropti mocimkents Gyno mposencko
y poforax [1,12-14] man xommnekcho-
nerosamsn Ginesn sasyHast cucten Cr-V.
i Cr-V-Mn. Lle aossomuno snposammi y
BupoGHmITRO fBa THUE Ginux asywis:
G “'saii” copT i3 3mvKeniM BMicTOM
yrmewo (Wi Aerancii Mawm THny
CKCKABATOPIB | BENKIX KAHANO-KOMATbHI
xoMBaiitin, KOTM BA MeTany BUMAracTsCA
nigsMmena viuwicts) | “reepmiii’ copr 3
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YTBOpEHHS CTABINBHO-MONOBUHYACTHX
cpykryp.  Jlnanka B piamosinac
HopmanbHomy  piabiny  (robro  mossi
3palitiix oAOBHANACTI, & micna i B
CpykTyp)  BKAMKaHOMY  SHIKeHHAM
Koeditienty axraBHOCTI  Byr7CWO it
srnmsom  panazio (EcV< 0). Yacrim
Kpunoi B BiANOBiAAE nepexoay Bin 4acT0R0
[———— 0 noBticTio
"inpeprosanix”  cTpykTyp Ginoro sasysy.
Jinsmka | nokasye MoMaTOK 3mimkeni
Minsocti a postar (i Teepaoct) B
pesyrbTati savini neprirHoi abo nepiito-
CoopGiTHOI CTpYKTYpH Neropanim depiTon
(. me).

Prc.5. Bimwii sy 3 WemoBKicTIO isBepTORANOM
MikpocTpyKTypoIo KapGiwoi ewtextin (2% C: 0.6%
Si, 1% Cri 3%V)

TPOXH HIKNOIO yA@pHOIO BA3KicTIO, ane 3
Gibu picokoio aHococtiiikicrio (oGuapa
copri  puroTommach Ha  BpanchKOMy
3ap0zi ipurauiiiiix Maumi y OCHOBHOMY
Ans - cepennboasiarchkix  pecnybix). Y
Tabn.1 Ta 2 HaBEACHO ACAKI XaPAKTEPUCTHKM
ix ximisoro i Gasosoro ciiazy.

MeTozamu  CKaHYIONO  eNIeKTPOHHOT

MiKkpocron i enexTporioro
MikposonayBaHHs (pic.8) 6ymo
BeTamonieno, WO xpom  BiHOCHO

pistomipHo posoziaseTees y merani i
npueyTHifi y hasi MC B asuit ke Mipi, 1o i
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y cnnasi B uinoMy (awanoriunmii pesynsrar
OTPUMAHO HIIMM METOROM, TOKEAMM Y
Tabn.2) Bananifi  posmoginsctson
hepisomipko (up.pic8,6 i 1). Y uewtpi
pHc8al i T MoXHa MOBAYHTH WecTi-
DIOCTKOBY POSCTKY NEPBHKHOIO KpHCTany
VC 3 BHCOKIM BMICTOM BARATII.

Y npoueci nmpomeenns excriepimert-
Tamsiik pobit no  asosomy amarizy
crioctepiranoch Hespidte e Binomo,
1o xpewiiii MpaKTHAHO BiACYTHIA y baax
M;C (uementut) i MC (y ocropHomy VC).
PasoM 3 THM Gyi0 BUABAIEHO, UIO KpEMHIl
KOHICHTPYETSCA Y Kapbini MiCy [1,12].
Bisoun Toro, Kpemiit cradiniaye wo gasy i
NPHBOXHTH /10 il PaHHBOI MOSBH 32 PaAXYHOK
MexakiaMy yTBODCHHS TREPIHX pO3HiD
awitmerHs.

Briitie 3ranypanoch, o Kpemsili sinkye
(V%)ain, TOBTO y XpOMOBAHATIEBHX iaByHAX
Bif rpac nosifisy pons i B 060X sUMaAmKaX
Kopiicty. Okpemin zOCTmKeRHsM  Gy70
ROKa3ANO, WO B PEYABTATI UHOTO ABHILA
Bvicr Si y uaByHi MOXMBO MABHIYBATH 710
3% i Gifbille 3 TOSHTHBHUMMH HACTITKaMi
Kpim Toro, ks Gyie HOBeRcHo, WO
KpeMHill  TAKOX  CUPUSC  YTBOPEHHIO
CTaBNbHO-OTOBHHAACTX  CTPYKTYD Y
sapyrax. JHicHO, Kpewnill B UbOMY rnami
GaraTouUinbOBH KOMAORET.
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Pic.G. VoyHenms 3 TPaNNI sepei AeAeBypiTIOro
uewewrnry i raoGymspwania  xapbiais  VC
wememiman aosiumasm Ti (2% C; 0.6% Si: 1% Cr,
3% V' 0,06% Ti): a ~ nerpasaenit waid), X100; 6 -
Tpane,xS00
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TaGmiuun 1 Xinisuuit ok i KapGiawi sy Grirasax

T cruas Teryiounit cnevent 7y 5
c 3,30 PR
. Si 0,72 0.68
Ximiunuii cknan Ma 5,50 3,60
uans, Mac % 53 7,80 500
v 6,80 7,00
s 0015 0012
P 0,035 0,031
C 1430 1.2
Xinusuti cxnan M 530 FX)
kapGiis, Mac.% o 269 105
v 310 244
Bwicr kapbizis Mac.% 9.6 19,2
DasoBuit cxian Ve 68 34
SpOimioto 0, MexC 32 66
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TaGinungs 2. Bacior hasosinx Ciaaomw 1a Xiwisnit cxnan s

T I Xiviunmi ckaar’, mac. % =
Crma | ®asu® | Bwict das, 5] i Mn Cr v Fe
= mac. % |
e:Cs 32 88 | 87 | 320 66 | 430
A MeC 966‘4 18,7 0,5 70 72,0 20
Y-paza d 09 58 70 2 93,0
MerCs 12,7 86 5.1 69,5
B MeC s%ss 18,7 05 20
| v-asa < 08 36 845
“Taauige 3. Xinisouh e Ciporo (CH) 7a sicokonianoro (BY) wasyis
Bux | dopwa rpadity Xivtisnuil ccnas, ac. % (suxaionaionn sanaii) 1
wany — |
- c s | m |on] me | &1 e
[ | @3m)
[ Thactisni | 3,8 02 | 07 3
39 |26%3] gs0 | ro| - 4348
BY | acbynspuui | 5 303s| 030 | 09100 |00l | o 0
39 |393%) as0 | 13 | 006 | o2 | T

i OTPHNGIO TDH POTPEXYHKEX 30 ESYIBTATNH XIMINHOTO Ta PeITTENOCTYKTYpHOTO arariis
“Buicr pyEICIBO Gy0 Pa3PANOBAHO A T K OGHOB] BHNOYH 3 BIAOBLAO} CTEXIONCTPII 800 HCTENIONETDIE

cnoayk

"Bakazii Mils eCATY PIHIX KOHUEHTPALIK y CU Bix 0,12 £0 4,7 % i Wate piaHix KORUEHTpALIR y BY bia 2.4

205.0%

M

02 4

100
5 8 10
Vo (mac)

12 14

Puc. Buus serysamsx V wa Tecpmicts mo
Bpunemo i rpaano MiliocTi Ha POSTAT \aByIis 3
32% C i 20% Si (scpruxamsua nich G, y whor’
ropusonTansa ~ swicr V y %)

Mapratieub y OKpeMHX BUNAAKAX TAKOK
Moxke rpati nosuTuesy pos [1,15). Tlpu
3.5..3,8% Mn wi OTPHMYEMO Y BHAMBKAX
MaprencuTHy MaTpuo, @ mpw Gimbwe ik

4,5% Mn - ayerenithy (ars Ginbu "wninx"
coprin wasyny). Lieh ayorenit ayxe nero

naknenyerss

Kownunexcto  nerosasi wapymn  ne
noswi Gy "HamnMumkoso"  nerosani
ToMy, WO e NPHBORATH O  BTPRTH

MEXAHINHHX BAACTHBOCTEN (TuB. BHULE)
Hami pekoMEHyIOTECA Taki Meski Terylouix
enewentis:

Bignowenns V/ICr  Cyma V + Cr (y %)
04-0,5 19-20
08-09 14-15
1,0-1,1 13

3apox "Epvaw” pHrotobnse Garato Tanin
BunipKin 3 rasuikopanum miHONOicTe-
posbkmMi Mozensmn. Ha pHe.9 nokasano
ava  rakmv  oummka  Dpn  savini




