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[INTASMEHHO-ITIOPOILIKOBA S HAIIJTABKA
KOMITIO3NMIMOHHLBIX CIIJIABOB
HA BA3E JIMThIX KAPBEN/IOB BOJIb®PAMA

A. U1. COM, xarnj. texu. nayk (Dupma «Ilnasma-macrtep, JIta.», r. Kues)

HVccnenoBana 3aBHCHMOCTh M3HOCOCTOMKOCTH HAIUIABJICHHOTO MET&/UIA OT KOMMYECTBa M (POPMBI a pMUPYIOIIUX YaCTHIL
penuta, ciocoba X BBOJA B CBAPOYHYIO BaHHY, a TAK)KE OT THITA MAaTPHILbL, [T0oKasaHO, YTO HAMTYUIIIee COYCTAHHE CIY>KEOHBIX
U TEXHOJIOTMYECKUX CBOMCTB B HAIUTABACHHOM MeTa/UIe TOCTHIAETCS IPH CONEp>KaHHU B HEM penuta okono 50 06. %.

Knwuesove crnoea: mniasmennds mnaniaska, npucadoumviil
nopowox, cgepureckull peaum, Mampuud, U3HOCOCMOUKOCMD,
pacnpedesenue xkapbudos, meepdocmy, HaniAGouUNnoe 060pYI06a-
Hue

st wanyaskn geraseit, paGoTAONMX B YCJIOBHUSIX
HHTEHCHBHOTO aBpasHBHOTO M3HANINBAHNSI, HanboJee
o HEKTUBHBIME SIBJISIIOTCS KOMITO3UIIMOHHDIE CILIABDI
Ha OCHOBE JIUTBIX Kap6uos Bosbdpama (ganee peant)
[1, 2]. HecMoTpsi Ha BBICOKYIO CTOMMOCTD OHU HEPEIKO
He3aMeHNMbI, OCOGEHHO B TOPHOPYIHOLOOLIBAIONIEH
orpacn. KOMIO3HIIMOHHBIE CIJIABBI YCIENHO IIpuU-
MEHSIIOTCS JIJTSI HATLJIABKH TAKUX JleTasnelf, KaKk 3aMKu
Gy pOBBIX TPy6, MAPOTTKK OYPOBBIX 00T, 3yOhsl KOB-
meit akckaBatopor n ap. [3—5]. Cpok cay:x6n1 me-
Tasiell, HATUIABJEHHBIX STUMW CTIJIABAMK, B HECKOJDBKO
pas Bblllle, YeM Yy HATJIABJIEHHDBIX 3a9BTEKTHYECKUMHU
CILIABAMN THUIA BBICOKOXPOMUCTBIE YYTYHBI.

B aroit cBs13n momck apPpeKTUBHBIX CTTOCOO0B HATE-
JIABKH KOMITO3UIIMOHHDBIX CIIJIABOB, 00ECIIEYHBAIOIIIX
HAWJIydIiee coveTanne CJaY:KeGHBIX CBOWCTB HATLIAR-
JIEHHOTO METAJLIA, SIBJISIETCST BeChMa akTyaabHbiM. Cpe-
[ M3BECTHBIX TEXHOJOTMYECKUX MPOIECCOB, MPHUMe-
HSIEMBIX /LISl HAIJIABKKM KOMIIO3UI[MOHHDBIX CILJIABOB,
CJIe/lyeT BBIENTD IL1a3MEHHO-TIOPOIIKOBYIO HAIlJIAB-
ky (PTA-surfacing) [6].

Hacrosimas pa6ora moCBSIIIEHa NCCJAETOBAHUIO 13-
HOCOCTOITKOCTN HATIJIABJIEHHOTO METAJIaA B 3aBUCH-
MOCTH OT KOJndecTBa 1 (GOPMbI APMUPYIOMINX YACTHIL
pesuta, crocoba WX BBOAA B CBAPOYHYIO BAHHY, a
TaK)Ke OT THIA CIIABA-CBA3KM (MaTpuibl).

B sxcmepumenTax B KadecTBe CIJIABA-CBSI3KH HC-
MOJIH30BAJIH TTOPOIIKH W3 CIIJIABOB HA OCHOBE HUKEJS
1 skeqeda (1abu. 1). Mpakis MOPOIIKOB COCTABIISAIA
56...200 MxM. Bpi6op 3THX CILIaBOB HeCIydailHBII.
Camodpocyionuecs: CIJIaBbl HA OCHOBE HUKEJS IIH-
POKO TIPUMEHSIIOT [LJisl HATUIABKH KOMTTO3HIIHOHHBIX

MaTepuasoB. OHU XapaKTepusyloTcs CPaBHUTEIbHO
Kol Temmeparypoil mrasaerns (1000... 1100 °C),
XOpoTieil ¢MaunBaeMOCTLI0 3€peH peJauTa W J0ocTa-
TOYHOH M3HOCOCTOHKDBIO. [/ HAIINX 3SKCIEPUMEHTOM
BBIOPAHDI CIJIABBI, KOTOPBIE CYIIECTBEHHO OTIMIAIOTCS
JIPYT OT JIpyTa TBEPAOCTHIO W ILIACTUYHOCTBIO.

CrraB Ha OCHOBE JKeJie3a YKa3aHHOrO XUMIYECKOTO
cocTaBa IS ATUX IeJeil TpesioxeH BiepBble. OH
OTHOCHTCST K KJACCY BBICOKOBAHAIMEBLIX UYT'YHOB 1
covetaeT B cebe BBICOKYI0 W3HOCOCTOWKOCTH C TIIAC-
THYHOCTBIO, HEOOXOANMON /s obecTiedennsi COompo-
THUBJEHUST pabOUeETO CJI0ST YAAPHBIM Harpy3kam. Kpome
TOTO, OH 3HAYUTEJHHO [EIEBJE CIJABOB HA OCHOBE
HUKeJS.

B kadecTBe apMUPYIONHMX MATEPUAJIOB HCIIOJIH30-
BAJIU TIOPOIIKN APOOJIEHOTO U C(PEPUIECKOTO PEJUTA
MPOU3BOJICTBA COOTBETCTREHHO 3aBoma <«TopeaTBep-
nocmay u MOC um. E. O. [latona. Pazmepnt wacTtuig
atuxX mopomkoB — 100...300 Mxm.

HanmaBry Bommosnssiim Ha 06pasiax pasMepoMm
60X100X20 mm u3 craan 20 mrazmorpoHom PP-6-02
Ha obGopynosanuu Gupmbsl «llmazma-mactep, Jlta.»
(r. Knen). Ceuenne HATLJIABJIEHHBIX BAJNKOB COCTAR-
Js70 28XS MM, TIPOU3BOAUTENBHOCTb HATIJIABKU —
5 Kr/u.

[Momayy MATpUYHOTO W APMUPYIOIIETO MTOPOIIKOB
OCYTIECTBJISIIN JIBYMsI CIOCO6AME — B BHJE CMECH
u pasznenbHO. B mepBoM ciydae, 4TOOBI HCKJIIOYHTD
ceraparnmio, TMOPOIIKN CMENTUBAIN MyTeM CIUSHUS
JIBYX MTOTOKOB, TOAABAEMBIX U3 OT/ICJTBHBIX MUTATEEH
HETIOCPE/ICTBEHHO Mepe/l BBOJOM B TLIA3MOTPOH; BO
BTOPOM MOPOIIOK MaTPUYHOTO CILIABA TTONABAJH
B IyTy dYepe3d (DOKyCHMpyOIlee COTIO TIa3MOTPOHA
B BUJE pacTpeleeHHOTO TOTOKA, a pejuT — He-
TMTOCPEICTBEHHO B CBAPOYHYIO BAHHY TTO CTTEIHAIBHOMY
kanany (puc. 1). Takoil croco6 mojauu 4acTuil peJiu-

Ta6auna 1. XuMuueckuii COCTaB CILIABOB, HCIOJb30BAHHBIX B KAY€CTBE METAJLIA-CBSA3KH

Copepskanue 51eMenToB, Mac. %
Tun cnaara (MaTpuna) TrepaocTh
C Si B Ni Fe \% Mo Cr Cu
Ni—Cr-Si—-B 0,50 2,6 2,2 OcnoBa 2.1 — — 13,5 — HRC 40
Ni—Cu—-Si—-B 0,15 1,1 1,0 To xe 1,8 — — — 42,5 HB 200
Fe—Cr—-V-Mo—C 2,20 0,6 2,7 OcHonra 7.8 2,5 18,2 HRC 44
© A. 1. Com, 2004
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Puc. 1. Cxema 11a3MEHHO-TIOPOIIKOBON HaIlJIaBKM KOMIIO3UIMOH-
HBIX CIIJIABOB € PAa3/Ie/IbHON T10/[aueii MaTpU4HOro N apMHUPYIONIEro
MartepuanoB: /| — 3JIeKTPoA; 2, 3 — COOTBETCTBEHHO ILTa3MCHHOC
1 poKycupyIolee coro; 4 — 3alMUTHOE COILIO; 5 — JeTajb; 6 —
Ga/macTHBIN peocTaT; 7 — HMCTOYHHUK IMUTaHus; 8§ — OCHUJISATOP

Ta B CBAPOYHYIO BAHHY MAKCHMAJIbHO YMEHbIAET Tell-
JIOBOE BO3[elicTBUE HA HUX IYTH, TPEIOXPAHSISI HX
TeM caMbIM OT pacTBopeHns. Oco6eHHO 3TO BAXKHO
PN HCTOJb30BAHNE B KAYECTBE MATPUIIHI CIIABOB
Ha ocHoBe xemnesa [2, 3].

P

Puc. 2. Cxema ucrbitanuii 06pasioB Ha H3HOCOCTONKOCTD MO PA3HBIM
merojukam: @ — HK (1 — wucnbityemblii o6pasert; 2 — Bpalaio-
masicsi TpaBepca; 3 — 3atajoH; 4 — Bojia ¢ abpasuBoM; 5 — Me/iHoe
KOJIBIIO; 6 — cocy;[); 6 — G651 — HCTIBITYEeMBIi o6pa3err; 2 —
BpallaloNIniicsi pe3UHOBDBIN JIMCK; 3 CyXoil KBaplieBblii [IECOK )

Ay, 2
0,10_

0,08 H

0,06
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0,02H

4 5 6 7 8 9
Bapuanter Hammasok (e, Ta61.2)

0 1 2 3 10 11 12 13

Puc. 3. [lnarpaMma uU3HOCOCTORKOCTH PA3/IMUHBIX BAPMAHTOR HAIl-
nagok npu uctpiranusix 1o Metojuxam HK (D u G-65 (CD): A, —
notepst Maccbl 06PasIos

B Ta6a. 2 npencraBieHbl Bce onmpoGoBaHHBIE Ba-
PHAHTBI HAMJABOK. PasmenpHbiil cmoco6 mogadm wuc-
MOJIb30BAJIH TPENMYIIECTBEHHO [IJIsT C(hEPIIECKOTO pe-
JUTAa KaK HanGoJee MEPCHEKTHBHOIO MATEPHAIA /IS
ATOTO Crocola.

W3 HamimaBJeHHBIX NJACTUH BbIpe3agu OOpa3Ilbl
pasmepoM 16X6X16 MM [IJIT WCIBITAHWN Ha U3HO-
cocTotikocTh mo Metoauke HK («HemoaBm:xHoe KOJb-
1wo») [7] w pasmepom 76X25X12 MM st nenbItanmii
HA W3HOCOCTOWKOCTH 110 crangapTaoit metognke ASTM
G-65 (cyxoil 11ecok—pesuHoBbIil AncK). It xe ob-
pAasIlbl MCIOJB30BAIN TAKIKE [T MeTasrorpadudec-
KX HcchaefoBaHuii. BepxXHIOO dYacTh cJI0S HAILIAB-
JIEHHOTO MeTaJIa cONLTu(OBBIBAIN [0 YPOBHS, IIpPU
KOTOPOM 3€epHa PeJuTa PacToJIarajnch OTHOCUTENLHO
PABHOMEPHO TIO CEYEHWIO BAJHKA.

[Mepnorit Tum o6pasioB wenbITbiBan B MIC wM.
E. O. Ilarona, BTOpoil — B HCCIEAOBATENBLCKON Ja-
6oparopun Alberta Research Council Inc. (r. 9a-
monToH, Kanama). Bo BTopoM c/ydae WCIIBITAHEIO
TIO/IBEpPTai Te€ BAPUAHTHI HAIMJIABOK, B KOTOPBIX Ha-
6JTOTAJIN HAanJTydIiiee pacirpe/ieienne kapoumon. /lan-
Has MeTOAMKa TpeycMaTPUBAET JBA ATATA UCITBITA-
Huii: mepBeiil — mpupabotka (6000 o6opotos pe-
3MHOBOTO IWCKAa); BTopoii — 3auersnii (6000 obo-
poToB To npupaboTanHoii nosepxuoctu). Cxembr uc-
IBITAHIE 06pasIoB IpeACTABJEHBl HA puc. 2, pe-
3yJAbTATHI HWCIIBITAHWH Ha puc. 3.

Ta6aunna 2. Bapuanrsl BHIIOIHEHHBIX HAIUIABOK M OIIEHKA M3HOCOCTOMKOCTH

" Ne Tun crasa Oﬁj,e?lllaﬂ Crioco6 mojiaun moportKon DopMa YacTuI[ pesnTa Hammane HO]TS';"”?S;CT[;I32?;31}0“
IIdEI;SE}:?[ (vatpiior) 1)0.;111([];1;, % N rpenum =
Cwmech Paznenpubiii | Cepuueckas | Ockosounast HK G-65
1 Ni—Cu-Si-B 40 X X + 0,092 —
2 Tor ke 40 X X + 0,081 —
3 »» 40 X X + 0,098
4 »» 50 X X - 0,035 0,038
B »» 50 X X - 0,052 0,059
6 »» 50 X X + 0,034 —
7 »» 50 X X + 0,046 —
8 »» 60 X X + 0,079 —
9 »» 60 X X + 0,092
10 »» 55 X X - 0,028 0,036
11 Ni—-Cu—Si—B 55 X X - 0,037
12 Fe-Cr—V-Mo—C 50 X X + 0,055
13 Tot xe 55 X X - 0,026 0,029
50 P s crmagee 10/2004



Puc. 4. Pacnpesencuue cepuueckoro (a, 8) u apobacuoro (6, 2)
pe/inTa B HaILTaBJICHHOM METaJ/Ie IIPU COJICPIKaHNM ero B cMecsx 50
06. % (a, 6) n 60 06. % (6, z) (marpunia — crnzas Ni-Cr-Si—B)

m e | 1 Myl

Puc. 5. Pacnosioskenue Tpeimi B ¢J10€ METaJIa ¢ HElOHbIM 3a110J1-
HEHUEM PeJINTOM, HarLIaraeHnoM cMechlo (@) u ¢ pasennnoil noaa-
yeit nopomkos (6)

OGcyxaenue pesyabtatoB. Hannasxa cmecwvio
nopowrkos. Hawydarme pe3yanTaTsl JOCTHTHYTB TIPA
cojgepkaHun penta B cmecu okojao 50 06. % (sa-
puanThl Haraasok 4, 5). Dro orHocuTes Kak K cde-
PHYECKOMY, TaK H APOOIEHOMY DEIUTY HE3ABUCHMO
ot tuna marpuinsl. [Ipu aToM nMeer Mecto xoporiee
JopMupoBanne BAJUKOB U PABHOMEPHOE PpAaCIIpele-
JIeHWe 4YacTHUIl pequTa 1o ero cedenmio (puc. 4, a,
6), 9TO B CBOIO OUepelh 06GeCTIednBAET MAKCUMAIBHYIO

g
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Puc. 6. Pacriosiokenne 3epen pesinta B MaTpuile HA OCHOBE JKeJse3a
MIpU pasjiebHol Mojiaue nopoiikos: @, X20; 6, X100

e ) 2

Puc. 7. Ucnbrtanusi o6pasios Ha U3ru6, HAILTABJICHHDBIX C Pas3/ic/ib-
Hoii nojiaveii cepuyeckoro pesmra: @, ¢ — marpuna Ni—Cr—Si—B;
6, 2 — marpuna Fe—Cr—V-Mo—-C

Puc. 8. Ycranoska /st 1Ja3MEHHO-TIOPOIIKOBOM HAIMJIABKYU C Pas-
JiesibHoi Tiojtaveii opornkos [TM-300C

M3HOCOCTONKOCTh  HAILIABJIEHHOTO  Mertasia  (cm.
puc. 3). Ecim o6beMHAs 1O/ PEIUTA B cMeCH (OJIb-
e, yeM 50 06. % (Bapuantn 8, 9), To 19 XOPOILEro
dopMupoBannsa Batuka HeoOXOIUMO CyIlecTBeHHO (Ha
40...50 %) yBeMUWBATBE TOK HATJIABKW, A 3HAYWT,
7 TeMJIOBJOKEHNe B eTalb. JTO BBI3BAHO HEIOCTA-
TOYHBIM KOJWYECTBOM JIETKOILIABKON COCTABJIAIOINIEH
B cMecH MOPOmKOB (CIIABA-CBA3KU), YTO MPHBOIUT
K 3aMETHOMY PACTBOPEHUIO YACTHUI[, OXPYITIUBAHUIO
MATPUIbI W, KAK CJE/CTBUE, K CHIKEHUIO H3HOCOC-
Toiikoct Hamaasiaennoro Meramna (cm. puc. 3). B
HAILUIABJEHHOM MeTaJsie ocTtaercd He 6osee 30 06. %
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ceprmueckoro (pume. 4, ¢) m He Gomee 25 06. %
npo6aenoro pemmuta (puc. 4, 2).

B caydae comepkaHusi peauTa B CcMecu MeHee
50 06. % (Bapmantbl 1, 2) OH Bech PACHOJIATAETCS
B HIDKHEH YacTH €JIOS HAIJIABJIEHHOTO MeTaJlia, Oc-
TaBJISS HE3AMOTHEHHOH ero BepXHIOI wacTb. Ectec-
TBEHHO, WM3HOCOCTOHKOCTD MOCJTeHEH HecMOoTps Ha
JIOTIOJHUTEIbHOE JIETHPOBAHIE YTIIEPOIOM I BOIbgpa-
MoM ocrtaercs Huskoit (cm. puc. 3). Pesymprarhr uc-
cJefoBaHUil pacmpelieIeHUsT MUKPOTBEPAOCTH MaTpH-
Il IO BBICOTE CJIOS HATLJIABJEHHOTO METAJLJIA U MUK-
POPEHTTEHOCTIEKTPATBHOTO AHAII3A TTOKA3AIN, YTO BO
BCEX CJIYYASIX, XOTS W B PA3HOI CTEMEHN, MEET MECTO
pactBoperne KapOwuaoB, mpuueM oHO 6Gojiee 3aMETHO
B BepXHeHl YacTH CJOSI HAIJIABJIEHHOTO MeTajia, a
UMEHHO, B 30He AeicTBUs mJasMeHHou ayru. [laxe
B BapuaHTtax Hamjaasku 4 u 5 ¢ 50 06. % peaunta
MHUKPOTBEPIOCTH TREPIOTO PACTBOPA MATPUIIT 32 CUET
JIETUPOBAHUS €€ YTIEPOOM 1 BOJIBG PAMOM BO3pacTaeT
or HV, 366 lla (y auHUM criaBiaeHus) Jo HVy,
727 Tla (B BepxmHeil ee wacTu).

MukpoTBepA0CTb XOPOIIO COXPAHUBIITUXCS YACTHIT
cheprdeckoro u Ipo6JIEHOTO pesuTa B CILJIABe TPU-
MEpPHO OJMHAKOBA U COCTABJSAET, TIO JAHHBIM, TMOJY-
genrbiM B Otto-von-Guericke-Universitat Magdeburg
(Tepmanwst), HV,, 3900...3991 Ila, a muxporsep-
JIOCTD TIOJIY PACTBOPUBIITUXCS YACTHIL HAXOUTCS B TIpe-
neaax HV, 2500...2650 Ila.

Bo Bcex wmccleoBaHHBIX BapHaHTAX HAILIABOK
MIPUCYTCTBOBAJIN MUKPOTPEIIUHBI B HATLTABJICHHOM Me-
taysiae. Hawmenbiiee WX KoJm9ecTBO HAGMOAAIN B
Bapmantax 4 m 5, a wawboJbiie B Bapmantax 8, 9
n 12. B apuanrax 1 w 2, rjie BEpXHsIsl 4aCTh BAJIUKOR
He B3alloJHEeHA PEJUTOM, TPEIUHbI PACTOIarainch
BIOJIb TpaHuibl pasnena caoes (puc. 5, a). llpm
UCTIOJIb30BAHUN C(hepUIECKOrO PEeNUTA U3-32 BBICOKHX
BHYTPEHHUX HATIPSKEHIH UMETH MECTO TAKIKE OTKOJIBI
HATJIABJEHHOTO METAJLIA.

Hannasxa ¢ pazdenavnoi nodaueti nopowxos. Pac-
TBOpPEHUE PeJNTA PN PA3AENBLHOI Mo1avTe MATPUIHOTO
U ApMHUPYIONIETO MaTepPHATOB MUHUMAJbHOE, [AXKe B
cllydae MaTpHIbl Ha ocHOBe sxemesa (Bapmant 13,
puc. 6, @). IT0 TMOATBEPKAAETCS MAHHBIMH MHUKPO-
PEHTTEHOCTIEKTPATHHOTO AHAJU3A U 3aMepaMyu MWK-
POTBEpAOCTH MATPUIl. MUKPOTBEPAOCTH TBEPIOTO pac-
TBopa Matpuihl cuctemMbl Ni—Cr—Si—B cocraBisia
HV,, 360...420, a cucremnr Fe-Cr—V-Mo—C
HV,, 540...640. Bamuku umemm xopomiee (popMu-
poBaHWe, TPENIUHBbI B CJIOE HATLIABJICHHOTO METANsa
B OOJIBIIIMHCTRBE cJaydaeM oTcyTcTBoBasn. OHU MOSIB-

'y U
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Puc. 9. Tlpumepsl jietancii HATLIABJICHHBIX KOMITO3UI[HOHHBIMU MATCPHAJAMU C Pas-
JICJIBHON 110/1a4eii TIOPOIIKOB: @ — 3y6 APoGUIKN; 6 — KaauOpOBOYHbBIC POJUKW; 8 —

JISLIACh, KaK U NIPU HAIJIABKE CMECBIO, B TEX CJIydasx,
KOT/Ia WMeJO MeCTO YacTHYHOe B3alloJHeHWe oGbeMa
pasmka kap6ugamu (Bapuant 3, puc. 6, 6).

3HaveHre N3HOCOCTONKOCTH HATLJIABJIEHHOIO META/IA
¢ marputeii cucrembr Ni—Cr—Si—B npu paBHoMepHOM
zanosiHeHnn ero pesatom (Bapuant 10) HeMHOIO BbIIe
TOTO, KOTOpOE TOIYYWJIW TIPW HArJIaBKe cMechio (cM.
prc. 3). VI3HOCOCTOIKOCTh TAK)Ke BBINE W B CAydae
UCTIONB30BAHUS 60JIee MATKOI HUKEJIeBOI MATPHITBI CHC-
tembl Ni-Cu—Si—B (Bapuant 11). OueBumgHo, TBEpIOCTh
MATpUIbI He3HAYUTENBHO BJAUSET HA OOIIYI0 M3HOCOC-
TOWKOCTD CJIOST HATLIABJEHHOTO METAJLIA, 4 9TO 3HAUYWT,
YTO TIPEBAMPYIONIYIO POJIb TIPW 3TUX YCJIOBUSIX W3-
HATITHBAHUS UTPAIOT KapOuabl Boabdgpama. HyxHo Tak-
K€ OTMETUTD OTCYTCTBUE TPEIINH B CJIOE HAILJIABJIEHHOTO
MeTasia TPH HUCIOJb30BAHUU TTOPOITKA chcTeMbl Ni—
Cu—Si—B, uto mesaer ero BecbMa TEPCIEKTUBHBIM Ma-
TEPUAJIOM JIJIT BTUX TIeJIeit.

[Tpu menosb30oBaHUM B KaYeCTBE MATPHUIILI CTIIABA
Ha OCHOBE ’KeJjie3a, HATLJIABJEHHBIN METAT UMEET elrle
GoJiee  BBICOKYI0 m3HOcocTolikocTs (Bapmant 13,
puc. 3). OmHAaKo cjeayeT OTMETHTD, 9YTO TIPH HATl-
JABKe ¢ pas/ebHON Tofadeil MOPOIIKOB YBEJIUIH-
BAIOTCST TIOTEPU PEJNUTa BCJIEACTBHE TOTO, YTO YACTD
€TO He TOTAIa€eT B CBAPOUHYIO BaHHY. UTOOBI 1o6UThCA
PABHOMEPHOTO 3ATIOJHEHUS C€JIOS HAIJIABJIEHHOTO Me-
TALJIA pEeJUTOM, HYXHO KOMIIEHCHPOBATH MOTEPH
pequTa yBeJTHYEHHEM €ro IOoJadd IO OTHOIIEHUIO K
MATPUYHOMY IOPOIIKY Ha 5...8 %.

B ocHoBHOM M3HOCOCTOWKOCTH KOMTTO3MITHOHHDBIX
cJI0eB MeTana co chepuuecKuM PeTUTOM MPH TTPOYUX
PABHBIX YCJOBUSIX 3HAYUTEJBHO BBINIE, YeM ¢ Jpob-
JICHBIM, BOTIpeKH BhIBojgaM paboThl [§]. Cdepriecknii
peTUT MEHDBIIE PACTBOPSIETCS B CBAPOYHON BaHHE W
oueHb yIoGEH ST TIa3MEHHO-TTOPOTITKOBOH HATIJIABK,
MOCKOJIBKY uMeeT Gojiee BBICOKYIO TEKydYecTb W He
BJINSIET U3HAMUBAHUE OGOPYIOBAHUS.

WNenprranns wamiaBieHHbIXx 06pasioB Ha u3rub6
¢ TIPUJIOKEHNEM HArpy3KH KaK €O CTOPOHbBI HAIJIAB-
nernoro (puc. 7, @, 6), Tak M €O CTOPOHBI OCHOBHOTO
metatos (pwuc. 7, 6, z) ToKasamm, 4To CJIOHW HATI-
JIABJIEHHOTO METAJIJIA WMeeT XOPOIyI0 aJTe3nio K oc-
HOBHOMY METAJIY U HE OTCIAMBAETCS. ITO CIPABEN-
JUBO KAk JJSI MATPUIBI HA OCHOBE HHUKEJS, TaK M
Ha OCHOBE JKeJie3a.

Ha puc. 8 npusemeno o6opymoBanue st Iaas-
MEHHO-TIOPOIIKOBOI  HATITABKM ~ KOMITO3UITHOHHBIMT
CILJTaBaMU, a Ha puc. 9 MOKA3aHbBI JeTATH, HATLIAB-
JICHHDBIE YKA3AHHBIMI MaTepHAJIAMH C Pa3neJbHON 1Mo-
Jladeil TTOPOIITKOB.
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BsiBo bl

1. Hawnmyuiiee coveTanme cay:KeOHBIX ¥ TEXHOJOTH-
YecKUX CBOHCTB MeTalaa KaK TpHU HAMJIABKHM CMechio,
TAK MpHU Pa3/IebHON TOade MOPOIIKOB JIOCTUTAETCS
IpU coJepyKaHuy B HeM peaura okoao 50 06. %.

2. B ciydae pasznesibHON T0/1a4u MOPOIIKOB Pac-
TBOPUMOCTD chepHIecKoro U ApobJeHOTO PEJUTOB HU-
JKe, 4eM TpH HAIMJaBKe CMechio.

3. Ilpu HamIaBKe CMeChIO MOPOIIKOB [t u36e-
JKAHWST TPENUH U OTKOJIOB HAIJIABJIEHHOIO METAJLIA
cJeyeT TIPUMEHSAT 60JIee TLIACTHIHYIO U 60JIee HENT-
pPAJbHYI0O K PACTBOPEHHUIO KAapOHUIOB MATPUILY, HAII-
pumep cras cucrembr Jgernposanns Ni—Cu—Si—B.

4. B caydyae pasmesbHON TOAAYN MATPUIHOTO W
APMUPYIOIIETO TTOPOIIKOB MOKHO YCITENTHO TPUMEHSITh
B KAuecTBE MATPHUIIbI CILJIABBI HA OCHOBE KeJe3a.
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Wear resistance of deposited metal depending upon the quantity and shape of the reinforcing tungsten carbide particles,
methods for their addition to the weld pool and type of matrix has been investigated. It is shown that the best combination
of service and technological properties of the deposited metal are achieved at its carbide content of about 50 vol. %.
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