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JETOHAIIIIHI 3HOCOCTIMKI IIOKPUTTSA 3 IETOBAHUX ITOPOILIKIB HA OCHOBI Cr-Si

Hemonayiiino-2a306um memooom Ompumano noKpumms 3 xomnosuyitinozo mamepianry Cr-S-B na cmani. Bugsueno
CKA0, CMpPYKmypy ma mpubOmexHiuni 81acmueocmi NOKPUMMIie NOPIGHAHO 3 MPAOUYIUHUMU Mamepiaiamu Ha

ocnosi Ni-Cr i cnaasy BK.

Coatings from composition material Cr-S-B on steel by detonation spraying method are obtained. Composition,
structure and tribotechnical characteristics of coatings in comparison with traditional materials on the basis of Ni-Cr

and alloy of tungsten and cobalt are investigated.

AeTOHALII{HUIT MeTOo, KOMIIO3MIiHMIT MaTepHaJl, MOKPUTTH, TPHOOTEXHIKa

IHocTanoBka mpo0aemMn

JI1s miABUIIEHHSI IPaIe31aTHOCTI TTOBEPXOHD TEPTS
JeTaell MallvH, TEXHOJOTIYHOTO OOJajHaHHS Ta
IHCTPYMEHTY HUHI IIUPOKO BHKOPHUCTOBYIOTH Pi3HI
MTOKPHUTTS. 3aCTOCYBaHHS NETOHAIIHHUX TOKPHUTTIB
— onuH 3 e(heKTUBHUX METOJIB IiJBUIICHHS 3HOCO-
CTIMKOCTI PyXOMUX CIPsDKEHb MAIITUH.

JlJis HaHECEHHsT 3HOCOCTIMKUX Ta30TEePMiYHUX TOK-
PHUTTIB HAa KOHCTPYKUiHHI CIIIaBU TPaJULIHHO BHKO-
PUCTOBYIOThH MOPOIIKH METaTIYHUX CIUIaBiB HA OC-
HoBi Ni-Cr 3 pisaumu nobaskamu metainis (Co, Mo,
Y), memeranie (B, S) i TyromraBkux cronyk (kap-
0imu, 6opuaM, OKCHIN ATIOMIiHII0), a TAKOK ITOPOIII-
KM TBEpJINX BOJb(paMOBUX cIiaBiB Mapku BK.
[ToxpuTTS Ha OCHOBI METAIIYHUX CIUIaBiB XapakKTe-
PHU3YIOTBCSl BiTHOCHO HHM3BKOIO 3HOCOCTIHKICTIO 3
BUCOKOIO CTilikicTio m0 okucHeHHs (mo 1100 T),
TOMl K TOKPHUTTS 3 BOJb(PpaMOBUX CIUIABIB MArOTh
BHCOKY 3HOCOCTIHKICTh 3 HU3LKHM OIIOPOM BHCOKO-
TemmeparypHiii koposii (mo 500-600 °C) [1]. V
3B’ 53Ky 3 TCHICHIIIEIO0 10 MiABUINICHHS TEeMIIepaTyp
eKcIuTyaTarii, ocOOJUBO B YMOBax 3HAKO3MIHHHX
HAaBaHTa)XXCHb 1 arpECUBHUX CEPEIOBHII, BUMOTH JIO
3aXUCHUX MOKPHUTTIB 3pOCTAIOTH 1 MPUBOIATH 110 HE-
OOXiJHOCTI CTBOPEHHS 3HOCOCTIMKHX TOKPHUTTIB,
JUIs SIKAX TIEpIIOYepProBOr0 3Ha4YeHHs HaOyBae BU-
COKa IOBEPXHEBA TBEPAICTh B IMOEAHAHHI 3 TPYXK-
HUMU BJIACTUBOCTSMHU MaTepiany.

Po3poOnsiroun  matepianm s ICTOHAIIWHO-
ra30BOr'0 HANMIIOBAHHS CJIiJi BPAXOBYBAaTH TEXHIKO-
€KOHOMIYHI 00MEKEHHS, 00YMOBJICHI BUMOTaMH1 BH-
pOOHMIITBA, 30KpeMa BUTPATy ACHINMUTHUX 1 JOPO-
TUX KOMIIOHEHTIB. 3 TYTOIIaBKUX CIIOIYK HAHOUTBIIT
MIepCIEKTUBHI OOpHIHI, KapOigHi Ta HITPUAHI CIIO-
JIyKH THUTaHy Ta Xxpomy [2; 3; 4].

© AT. dosrans, B.B. Illeneros, B.JI. 'yieseus, 2009

XpoM 3aBASKH BUCOKIH TeMIlepaTypi IIaBJICHH,
JKapo- 1 KOpO3iHHINA CTIHKOCTI 9acTO CITY’)KUTh OCHO-
BOIO CTBOPEHHsSI KOHCTPYKLIHHMX MartepiaiiB. Bin
HaJCKUTh IO METANTIB, SKi BaXKO Ie(POpMYIOThCH,
TOMY BHUTOTOBJIECHHS BHPOOiIB MOTpPiOHOT dopmu 3
HBOTO € CKJIaJHOI0 HayKOBO-TEXHIYHOIO Mpoliie-
MoI0. BogHOUac 3aBsIKM BUCOKOMY PiBHIO TBEpAOC-
Ti, MIIHOCTI 3YeIJICHHS, HU3bKOMY Koe(ilieHTy
TEepPTSA Ta KOPO3iMHINA CTIMKOCTI XpOMOBI IOKPUTTS
IIMPOKO 3aCTOCOBYIOTHCS Y IPOMUCIOBOCTI [5].
Meta poOoTu — po3po0IeHHS CKIIaAy Ta OTPUMAHHS
nopotkie cuctemu Cr-Si-B i1 3acTocyBaHHs 1X mjs
HaHECEHHsI JeTOHAUIHHMX MOKPHUTTIB 3 IOKpa-
IIEHNMH BJIaCTUBOCTSMH ISl 3aXUCTy JeTaned ma-
IIMH, SKi TPAIIOIOTh B YMOBAX TEPTSL.

MeToauka A0CTiaKeHb

JI1st HanvUTFOBaHHST BUKOPHCTOBYBAIM KOMITO3HITIFHI
nopowku cucremu Cr-Si-B, oTpumani MeTogoM Me-
XaHIYHOTO JIETYBaHHS.

JleToHaMiHI TOKPHUTTS HAMMMIIOBAIA HAa poOOUi TO-
BEpXHI 3pa3kiB 3i crami 45 (micns 3arapTyBaHHS i
BIIYIIEHHS, CTPYKTypa — COpOIT-TPOCTUT) HA MO-
JICPHI30BaHill aBTOMAaTUYHIA ycTaHOBII «J/[HEmp-3»,
TOBIIMHA TOKpUTTS craHoBmia 0,11-0,2Qum.

[lix yac BUBYCHHS ACTOHAIIMHUX TOKPHUTTIB 3 KOM-
MO3HULIHHUX MMOPOLIKOBUX MaTepiajiiB Oyso peani3o-
BaHO TIPOTpaMmy 3 JOCHIIKCHHS TPUOOTECXHITHHX
BJIACTHBOCTEH BiJ JACKIIBKOX (pakTOpIB (LIBUAKICTH,
HAaBaHTAXCHHsI, TEMIIEPATYPA).

Ckmam i CTPYKTypy MOKPHUTTS IOCHIIKYyBIH Ha
EJIEKTPOHHOMY Mikpockomi «Camscan»yikpoTsep-
JICTh BUMIpIOBaIH Ha MikporBepaomipi [IMT-3 3a
HaBaHTaxenusa 0,5H.

TpuboTexHiuHI AOCHIIKEHHS 3pa3KiB 3 TOKPUTTIMH
cucremu Cr-Si-B npoBoauim 3a TOPLEBOIO CXEMOKO
B yMOBaX, KoM Ha MamuHi TepTs Y TM-2 He Oyno
MaCTHII.
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Pe3yabTaTu gocaigxeHnn

XapakTepHUCTUKN METaliyHUX (ha3 HAMUICHOTO Ia-
Py, a TAKOX OTPUMAaHHS BTOPUHHUX CTPYKTYp 3 Iie-
BHUMH BIIACTHBOCTSIMH CYTTEBO 3aJICXkKaTh BiJ XiMi-
YHOTO CKJIAJy BHXiTHOTO Marepianmy. CroJarky ekc-
MEPUMEHTAIEHO BH3HAYAIH ONTUMAIBHUNA BMICT
KpeMHito B cucteMi. [|Jis IIbOr0 Ha OCHOBY HAIIMIIO-
BaJIM KOMIIO3MIIHHNN MaTepian Cr-Si 3 pisHUM mpo-
LIEHTHUM BMICTOM S, MiCJIsl YOr0 BH3HAYAIH MIKpO-
TBEPAICTh OTPUMAHUX MOKPUTTIB (puc. 1).

75
g 7
. 65 \
= 6
£ 55 d
2,
?? 45 /
s L,
2 4
2
g 3,5(
34
10 15 20 25 30
Bwmict Si, %
Puc. 1. Xapakrtep 3MiHM MIKPOTBEPAOCTI 3aJeKHO

Bix BMicTy Si
HaiiGinpImy MIKpOTBEPIICTh Ma€ IETOHAIIIHE ITOK-

putts cuctemu Cr-Si 3 BmicToM KpemHiro 25 %.

3Bakarouu el BMICT S B cUCTEMI CTAJIMM, BU3HA-
YJaJIi ONITUMAJILHAN BMICT Oopy. Jliis mboro HaHOCH-
JI1 Ha CTaJIbHY OCHOBY JCTOHAIIITHO-Ta30BUM METO-
JIOM KOMTO3UIiiHNH noporiok Cr-Si-B.

HaiimMeHini 3Ha4YeHHS I1HTCHCHBHOCTI 3HOUTYBaHHS
MalTh 3a TaKMX YMOB BHIPOOYBaHb TMOKPHUTTS,
OTpUMaHiI 3 KOMITO3HIIIHHOTO Marepiany, Mo Mic-
aTh 12 % 6opy (puc. 2). Ili K IOKPHUTTS MarOTh
HaiO1bIy MikpoTBepaicts — 7—8ITla.
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Puc. 2. 3anexuicts MikpotBepaocTi (1)

Ta IHTEHCUBHOCTI 3HOILYBaHH (2) HOKPUTTSI

Bl BMicTy Gopy

Breaenns 6opy 10 Ckiamy KOMIIO3HIIIHHOTO MTOPO-
LKy 3HAaYHO MOKpairye (i3HKOo-MeXaHi4Hi BJIacTu-
BOCTI TOKPHUTTIB. CTIAKICT, JO pyHHYBaHHS,

MIIHICTh 3YETICHHS 3 OCHOBOIO Ta MiKPOTBEPIICTb.
e mosicHIO€ThCS (POPMYBAHHSM TIiJT YaC HAHECCHHSI
MTOKPHUTTIB TYTroIUTaBKuX Oopumamx (a3 tumy CrB,
Cr,B, Cr3B4, CrBr,. B3aemonis xpomy Ta KpemHit0
3YMOBIIIOE€ JI0 YTBOPEHHS TBEPJMX 3HOCOCTIHKUX
cumiuais xpomy CrSi, CrSi;, CrSi,. Penrreno-
CTPYKTYPHHM aHai3 BUSBUB TaKOX HasBHICTH TBEp-
X PO3YMHIB OOpY y XpoMi Ta KpeMHii i TBepauii
PO3YNH KPEMHIIO Y XPOMi.

OTxe, 6OpUIY i CHITIIUIY, IO SBISIOTH COOOIO JIH-
CIEepCHI YACTHHKH, IEpPEIIKOKAIOTh TpoIlecam
miacTuyHoi Aedopmaiii. BoHM 4acTKOBO pO3UYHHS-
FOTBCS Y XPOMi 1 MiABHINYIOTH €HEPTII0 3B 53Ky B
aToMax, IO BXOJATh Yy TBepaui po3unmH. Bee e
CIIpHSIE TABHUINCHHIO 3HOCOCTIMKOCTI ITOKPHUTTIB,
HAaBaHTAXKCHUX TEPTSIM.

[1in yac BUBYEHHS 3HOCOCTIMKOCTI KOMITO3UIIMHAX Jie-
TOHALIHHUX TTOKPUTTIB I/ TIOPIBHIHHA y TAKUX CAMUX
YMOBAX 1 3a aHAJIOTIYHMMH TIpOrpaMaMH TOCTIPKyBaIH
3pa3Ky 3 JICTOHAIIHUMYU TIOKPUTTSIMH 3 TIOPOIIIKY BO-
nme¢pamoBoro criaBy BK-151 Ha ocHOBI Hixpomy, H0-
JIATKOBO JIETOBAHOTO OOPOM Ta ATFOMIHIEM.

Pe3ynpraTé gocimimpkenb, M0 BU3HAYAIOTH (DYHKITIO-
HaJIbHY 3aJIeKHICTh IHTEHCHBHOCTI 3HOIIYBaHHS Bij
IIBUAKOCTI, IIOKAa3aHO HA pHC. 3.
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Puc. 3.3anexHicTh iIHTEHCUBHOCTI 3HOIIYBaHHS
IIOKPUTTIB B1J IIBUIKOCTI:

1-BK-15;

2 - Cr-Si-B;

3 - Ni-Cr-A1-B

BunpoOoByBaHHA MPOBOIWINM 3 HaBaHTAKECHHIM
P = 5,0MI]a.

HaiimeHnmi 3HaueHHS! iHTEHCHBHOCTI 3HOLTYBAaHHS Xa-
PaKTepHi I NETOHAIMHUX TMOKPHUTTIB Ha ocHOBI Cr-
Si-B i tBepaoro cmiaBy BK-15, miist sikux B ycbomy -
ara3oHi MIBUIKOCTEH KOB3aHHS CITOCTEPITA€ThCS pe-
UM HOPMaJIbHOTO MEXaHOXIMIYHOTO 3HOIIYBaHH,
L0 XapaKTEPU3YEThCSl MAJMMHU BEJIMYMHAMU 3HOILY-
BaHHS 1 HU3bKUM KOC(ILiEHTOM TepTsl.
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[Ipy upomy 30UITBIIEHHS MIBUAKOCTI CYTTEBO HE
BIUIMBA€ HAa IHTCHCUBHICTH 3HOIIYBAHHS MOKPUTTA
Ha ocHOBi Cr-Si-B. IToBepxHi TepTs HE 3a3HAIOTh
3HAYHUX TOMIKOKEHb, Ha HUX BUAHO JIMIIE CIiIH
HampaBJIeHOI IacTU4HOi nedopmanii 0e3 SBHUX
03HaK CXOIuTioBaHHs (puc. 4).

T e, 3

Puc. 4. MikpodoTorpadii moBepXoHb TEPTsI TOKPUTTIB Ha
ocaoBi Cr-Si-B y mapax tepts 3i 3paskamu 3i cram 45 3a

MIBUIKOCTI KOB3aHHS:
a—0,6M/c;
6 — 6-10m/c (x320)

PesynpTat nmociiJKeHb, IO BHU3HAYAIOTH 3aJIeikK-
HICTh IHTCHCHBHOCTI 3HOIITYBaHHS BiJl TeMIIEpaTypH

MOJIaHO Ha pHUC. 5.
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Puc. 5. 3anexHicTh IHTEHCHBHOCTI  3HOILIYBaHHS
MOKPHTTIB BiJ] TEMIIEPaTypH:

1-BK-15;

2 - Cr-Si-B;

3 - Ni-Cr-Al-B

JlocmimKeHHsT TIPOBOMMIN 3 TIOCTIMHMM HaBaHTa-
sxkeHHsM P = 0,5MIla 1 mBHAKOCTI KOB3aHHS

V = 0.5m/c.

HaiimMeHini 3Ha4YeHHS 1HTCHCHUBHOCTI 3HOITYBaHHS,
SK BUIHO, MAlOTh 332 TAKHX YMOB JOCJIUKEHb JIETO-
HalliiHi MoKpuTTsA Ha ocHoBi Cr-Si-B, cmoctepira-
€TBCSL CTIMKHWH TMPOIeC MEXaHOXIMIYHOTO 3HOIIY-
BaHHs. 30iNbIICHHS TEMIIEpaTypH Maie He Morip-
IIy€ XapaKTEPUCTUKH TEPTS 1 3HOLIYBaHHS, aJpKe Ha
MOBEPXHI BiIOYBA€TbCSI IHTEHCHBHE YTBOPCHHS
CTPYKTYp, IO MarOTh BHUCOKI aHTU(PHUKIiiHI Biac-
TUBOCTI.

[pumycoBe HarpiBaHHs iHTEHCU]IKY€E MPOLIECH B3aEMO-
Tii TIOBEpXHI TEPTSA 3 KHUCHEM IIOBITPS, y pe3yJbTati
YTBOPIOIOTHCS TUTIBKYA BTOPHHHMX CTPYKTYp. [Iprpoma ix
YTBOPEHHSI 3aJIGKUTH BiJl YMOB TepTsl, MaTepialiB MapH i
CKJIay cepelioBHIa y 30HI KoHTakTy. Ilin yac Tepts B
HOPMAJIBHHUX aTMOC(EPHIX yMOBaX Ha MOBEPXHI yTBO-
PIOIOTHCSI TOHKI TUTIBKU OKCHIB [5; 6)].

CralbinpHiCTh OOpHIIB MEHINA, HOK OKCHIiB. [IpomykTa-
MU OKHCJICHHST OOPHIIIB € OKCHIN METaTy 1 OOpHHMIA aHTi-
npun. MoKHa TIPUITYCTUTH, 10 OKCUITHA TUTIBKA HA Po-
00UMX MOBEPXHSIX CKIIamaeThes 31 mmrinerti Cr,Oz B,Oz ta
okcuaiB CrO; SO. YV 1poMy BUNAIKY OKCHIH
3B’ SI3YIOTECSL OOPHUM aHTIAPUIOM B aMOp(QHY ILTiBKY,
L0 MAa€ BUCOKI 3HOCOCTIHKI BiactuBocTi. HasBHicTh
B,03, six 3a3Ha9aI0CH, 00YMOBIICHA THM, ITI0 BHUII OOpH-
I XpOMYy, B3a€EMOIFOYHM 3 KUCHEM HABKOJMIIHBOTO Ce-
PEIOBHIIA, PO3MANAIOTHECS Ha OKCHIT XpOoMY 1 OOpHWIA aH-
TiApUL, SKWH 3a TABHILICHUX TEMIICpaTyp Mae Maiy
BSBKICTh 1 Jy)K€ aKTMBHO B3a€MOIIE€ 3 IHIIMMU
OKCHUJIAMH.

[ligBuieHHs: TeMrnepaTypu BUNPOOYBaHb Maibke He
BIUIMBA€ HA IHTEHCHUBHICTH 3HOIIYBAHHS IOKPUTTS
Ha ocHoBi Cr-Si-B, cnoctepiraerbes cTiikuii mpoiec
MEXaHOXIMI9HOTO 3HOIITYBAaHHSI.

Y nporieci BUTIpoOyBaHb HIXpOMY BCTAaHOBJICHO, IIIO
npu HarpiBaHHi 3pa3kiB Outbiie Hixk Ha 400 T (ten-
JIOBi TIEPEBAHTAXXEHHs) 301IBIIYIOTh IHTEHCHBHICTH
3HOIYBaHHsI, 0 OOYMOBIIIOE YTBOPEHHS Y TOHKHX
MOBEPXHEBHX IIAPaX TOYOK CXOTLTIOBAHHS.

JUI1 AeTOHAIIIMHNX TTOKPUTTIB 3 BOJIB(PpaMOBOTO TBEP-
noro cmaBy BK-15 3a temneparypu 540 T i BigOy-
BAa€THCS IHTEHCHBHE OKUCHEHHS KapOimy Bonb(pamy i
PO3M’'KITICHHST 3B'SI3KH, IO OOYMOBIIIOE 3HIKCHHS
TpUOOTEXHIYHHUX BIACTHBOCTEH MOKPUTTIB.
JlocmimKkeHHsT 3aJeKHOCTI 1HTEHCHBHOCTI 3HOIIIY-
BaHHs BiJl HABAHTa)KE€Hb NPOBOIWIN 3a IIBUAKOCTI
V = 0,5m/c (puc. 6).
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Puc. 6.3anexHicTh iIHTEHCUBHOCTI 3HOIIYBaHHS
BiJl HABAaHTa)KCHHSI

1-BK-15;

2 - Cr-Si-B;

3 - Ni-Cr-A1-B
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AHaui3 eKCliepuMEeHTAIbHUX TaHUX MOKa3aB He3Ha-
gHe 30UTBIIICHHS 3HOITYBaHHS 31 3pOCTaHHSIM HaBaH-
TaXKeHHS. 3POCTaHHsS MUTOMOIO THUCKY OOYMOBIIOE
30ipLIeHHS! ()AaKTHYHOI IUIOIII KOHTAKTY, IMOCHUJICH-
HA MOJEKYJSIPHOT B3a€MOJIii IMOBEPXOHB, 1IHTCHCHB-
HICTh 3HOIITYBaHHSI IIPH IIbOMY JICIIIO 3POCTAE.

Tax, iIHTEHCHBHICTh 3HOIIYBaHHS MOKPHUTTS 3 JIETO-
BAHOTO HIXpOMY 31 301IBIICHHAM HABaHTAKCHHS 10
8 MIla maibke He 3pocTae. 30iNIbIICHHS HaBaHTa-
KEHHSl CyTTEBO HE BIUIMBA€ HA IHTCHCHUBHICTH 3HO-
LIyBaHHS JETOHALIWHUX MOKPUTTIB HA OCHOBI KOM-
no3uiriiinoro matepiany Cr-Si-B.

Taka BHCOKa Mpane3gaTHICTb MOKPUTTS 00YMOBIIIO-
€TBCSl TMPOTIKAHHAM B IIMPOKOMY Jiana3oHi HaBaH-
TaXXEeHb YHIBEPCAIBHOTO SIBUINA CTPYKTYPHOI TpHUC-
TOCOBAHOCTI ITiJT 9ac TePTSI.

[loBepxHeBHii MIap MOKPUTTS BHACTIAOK IIIACTUYHOL
nedopmartii my 9ac TepTs MEPEXOTUTh y TEPMOIUHA-
MIYHO HEpIBHOBRXHHI aKTUBOBAHWH CTaH, 3 SKOTO
LIBIXOM aJIcopOLiitHO-IM(y3iiHOT 1 XiMiYHOI B3aeMo-
Tii 3 HABKOJIMILIHIM CEpeIOBUILIEM HAMAaraeThCsl epeii-
TH B TACHBHHUU CTaH. Y PE3yNbTaTi IIi€i B3aeMomii
YTBOPIOIOTBCST TeTepodaszHi TOHKOIUTIBKOBI BTOPHHHI
cTpykTypH [7]. 3a qaHuMH peHTreHo]a3HOro aHai3y
BOHH SIBJISTIOTH COOOIO0 CYNUIBHY 1 IMUIBHY IUTIBKY
cknagy SO, CrOz 1 00pHOro aHTiAPHUIY.

VYTBOpEeHHSI BTOPHHHUX CTPYKTYp BiOYBa€ThCS B
TIEBHOMY [lialta30HI PEXHMIB TEPTS 3a HAIBHOCTI
TUHAMIYHO pIBHOBArd IPOIECIB aKTHBAIli 1 Macu-
Barii. SIKIo mij BILTMBOM 30BHIIIHIX YMOB JUHaMIi-
YHa piBHOBara 3CyBa€Thcs y OiK 301IbIICHHS €Heprii
aKTHBAIlil, TO HE YTBOPIOETHCS JOCHUTH MIITHOTO 1
3HOCOCTIMKOTO MIapy BTOPHUHHUX CTPYKTYp, IO 3a-
XHIIAI0Th OCHOBHUM Matepian mapu TepTs Bix 0e3-
MTOCEPEIHB0I B3a€EMOJil, 1 TpoIec TepTs BioOy-
BAa€THCS B YMOBAaX IMONIKOKEHB, TOJI BiIOYBAETHCS
TY>KaBJICHHS.

BucnoBku

JlocmimKeHHsT TeTOHAIIIHHUX TTOKPUTTIB Y TOBITPSI-
HOMY CEpEIOBHII 0€3 3aCTOCYBaHHS MAacCTHJ ITOKa-
3aJM BHUCOKI 3HOCOCTIHMKI BIACTHBOCTI KOMIIO3HIIIH-
HHUX 0e3BONB(PPaMOBUX MOKPHUTTIB HA OCHOBI KOMIIO-
suriiHoro Matepiany Cr-Si-B.

3HOCOCTIWKICTh JCTOHAIIMHUX ITOKPHUTTIB 3 JIETOBa-
HOTO HIXpOMY Tij Ti€I0 BUCOKHX TeMIIEpaTyp 00y-
MOBJICHA SIK XapaKTePHCTHKAMH METANiYHUX (a3
HAMHJICHOTO Iapy, TaK 1 BIACTHBOCTSAMHU OKCHIHUX
IUTiBOK, SIKI YTBOPIOIOTHCS y Tiporieci Tepts. Lli ok-
CUJIHI TUTIBKM aKTHUBHO MEPEUTKOKAIOThH TpoIecam
KOHTAKTHOT'O TY>KaBJICHHS, IIPH [IbOMY BHKJIFOYAIOTh
BIUTHB TEPTS HA OCHOBHUH Marepiall IOKPUTTS, YUM
BU3HAYAIOTh BHUCOKI aHTH(PUKLIKHHI XapaKTepUCTHU-
KW TIapH TEPTH.

HaiiGinem sKicHI 1 3HOCOCTIHKI TOKPHUTTS (hopMmy-
IOTBCS T Yac BUKOPWUCTaHHS IOPOIIKIB 3 TAaKUM
MacoBuM BMicToM kommoHeHTiB: Cr — 60-65 9%;
Si — 20-25 %B — 10-15 %.
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