CTpouTeAbHOE MaTepraroBeAeHHe VESTNIK

MGSU

VK 539.14

®.A. Ks3bimoB, I1.B. ITonoB*
OAO M3KO «Kpacnvui Okmsabdpey, *BI'U @IAOY BIIO «Boal 'V»

PEHTTEHO®A3O0BBII AHAJIN3 HAILIABOYHOM
KOMIIO3UIIUN HA OCHOBE W _B_-FeCr-FeV

WcecnenosaHa cTpykTypa HannaeneHHoro metasna Ha ocHose W,B,. C 1cnonb3so-
BaHNEM PEHTreHTreHo(hasoBoro aHannaa ycTaHOBIIEHO, YTO NPY CoAepPXaHuu B Crinase
40 % W,B, coeamnHermne Fe ¢ B He obpasyeTcs.

KnioueBble cnoBa: razoabpasvBHas M3HOCOCTOMKOCTb, HaMmaBneHHbIn MeTans,
peHTreHoda3oBbIN aHanuns, bopua Bonbdpama, kapbobopuabl.

IloBeIIeHWE Ta30a0pa3MBHOW W3HOCOCTOMKOCTH HAIUTABOYHBIX MaTepHa-
JIOB, UCTIONB3YIOIIMXCSA Ul YBEIMUEHHS CPOKOB CITY:KOBI paboOuyuX OpraHoB Ma-
IIMH ¥ MEXaHU3MOB, SBISAETCS OMHOM W3 aKTyallbHBIX 3a/lad MAallHHOCTPOSHUS.
JlonroBeyHOCTh paboThI eTasieil MallliH U MEXaHW3MOB 3aBHCUT OT BEJMUYUHBI
XapakTepa JEeHCTBYIONINX HA HUX HArpy3KH, TBEPIOCTH M MPOYHOCTH a0pa3uBOB, a
TaKXKe CTPYKTYPbI ¥ CBOMCTB MaTPUIIbI HAIIABJICHHOTO MeTauia. OHUM U3 BaKHBIX
(axTOpOB, BIUSIOIIMX HA ra30a0pa3sMBHYI0 W3HOCOCTOHKOCTb, SBISETCS HAIUYHE
B CTPYKType HAIJIaBIEHHOTO MeETajjla PaBHOMEPHO paclpe/iesieHHbIX Kap6ob6o-
PUAHBIX (Pa3 ¥ MPOYHON METATMYECKON MaTPUIIBI C BEICOKUMU JEMII(PUPYOIIUMHU
cBoricTBamu [1, 2].

[IpoBoauics pentrenHoda3oBelii aHaMU3 00PA3LOB, TOJYYEHHBIX JIEKTPO-
m1akoBeiM criocobom (DIH) ¢ ucnonszoBannem cmecu nopomkos W.B,, FeCr,
FeV. Cconepxanne 6opuaa Bonb(ppama B cMecu BapbupoBasioch oT 10 mo 40 %.
[NoBbiienne conepxkanust 6opuaa sonbdpama B muxre or 50 1o 70 % npusoauiio
K MOJIyYEHHUIO CTPYKTYpbl MeTajuia [3] ¢ HU3KUMH (DU3MKO-MEXaHUYSCKUMHU CBOM-
CTBaMH.

VYenosue u peskum DIIIH BBEIOMpanuch B COOTBETCTBHHM C METOIUKOM, pa3pa-
OoranHol aBropamu [4]. JludpakTorpaMmMbl CHUMAId B MEIHOM H3JTyYEHUH MOIII-
HOCTBIO 3 KBT ¢ BpamarommMcs aHOZIOM B TeOMETpUHU TeTa-2 TeTa Ha mpudope
Rigaku SmartLab no aBa-Tpu pasa ¢ kaxaoro o0Opaslia HaIUIaBIEHHOTO MeTaa.
PaccunTeiBanoch cpemHee 3HaYeHWE WHTEHCHBHOCTH JUIS KaXXIOH KOMITO3HIIMH.
JudpaxrorpaMMbl KOMITIO3UIIMY TIPUBEICHBI HA PUCYHKE.

Pesynbrarer xumudeckoro [5] u peHTreHo(ha30BOro aHAIH30B (Tabl.) CIIaBOB,
TIOJTyYEHHBIX C MCIOJIb30BAHUEM HAIUIABOYHOM KOMIIO3UIMH, comepxkared W B, —
FeCr — 10 % FeV, nokasanu, 4ro npu (popMHUpOBaHUH HAIUIABICHHOTO METallia
B HEM 00pasyloTcs CiI0okHbIE KapOoObopuabl (Ha ocHoe W,B,) ¢ pacTBOpEHHbIMU
B HUX DJIEMEHTaMHM CBA3KH: BaHAIMEM, XPOMOM, xene3oM. Kpome sroro, W B, va-
CTHUYHO JIMCCOIMUPYET ¢ 00pa30BaHUEM TOHKO3EPHHUCTHIX OOPUIOB BaHAIMS, JKele-
3a, xpoma [6].
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Pentrenodasosbiii ananus komnosuinn W,B, — FeCr — FeV
Da30BbIi COCTAB
Conepxanmne 0
W.B.. % PEIOIOKUTETEHO
,Bs, % WnentudurnmpoBanubie Gas3pl cylecTByIomIE hassl
10 W B,, Fe,B, CrB, y-WB,, CrB,
20 W, B,, FeB, CrB,, WB,, VB, Cr,B,, FeB,, B-WB, WB,
30 W B, Fe.,B, VB,, WB,, Cr.B,, Cr,B Cr,B,,WB,
40 W.B,, WB, Cr,B, Cr,B,, VB, VB, Cr,B,, e-BW2.5

AHanu3 TaHHBIX ITOKa3aj, YTO copep kanne B McxomHoi mmxte 10 10 % W2BS5
HE MPHUBOIUT K 00pa30oBaHMIO B MaTpuile yacTuil FeB, cmocoOcTByrommx oxpyman-
BaHMIO HAIUIABJIEHHOTO MeTaiia. BeICOKOe cojiepkaHue xKeJe3a B TBEPIOM PacTBOpe
00yCIIOBIIMBACT CHU)KEHHE €T0 MHUKPOTBEPAOCTH, a CIIEA0BATEIILHO, U YMEHBIIICHHUIO
CIIOCOOHOCTH K COMNPOTHBIICHUIO Ta30a0pa3MBHOMY H3HAIIMBAHUIO. YBEIMUYEHHE
cozepkanus Oopuzaa Boibdpama 10 20 % NpUBOAUT K 00Pa30BAHUIO BBITSHYTHIX
3epeH OOpHUIOB Kele3a B MaTpHile, OOPHUIOB BaHAIUS U XPOMa, a TaKKe K POCTY CO-
Jep’KaHUs BaHAIWS U yTIIepoa B TBEPOM pacTBOpeE CIuiana [5].

Hanunasnenusrii metait, conepxaruii 30 % W B, xapakrepusyercs nannanem
CKeNeTo00pa3HON CTPYKTYPbl ¢ MEHBIIMM KOJIMYECTBOM BBITSHYTBIX MEPICHANKY-
JISIPHO JIMHUM CIUIABIICHHS 3€PEH CIOKHBIX KapOoOOpHII0B BoJb(ppama, BaHAAUS U
XpoMa B MaTpHlie, a TAKKe CHI)KEHHEM B HEl KolMuecTBa OOpHUIoB kenesa [5].

Komnosuuus ¢ conepxannem 40 % W B, npencrapiser coboii Menkoaucnepc-
HYIO CKeJIETOOOpa3HyI0 CTPYKTYPY M Xapakrepusyercst orcyTcTBreM FeB B Hamias-
JICHHOM MeTaJlle, YTO He MPUBOJUT K ero OXpym4yrBaHuio. B Metamie popMupyroT-
Cs CIIOKHBIE KapOOOOPHIBI C BBICOKUM COZAEPKAHUEM XpOMa U BaHAIMSI, UMEIOIIIE
BBICOKYIO MHKPOTBEPIOCTh. B Marpuiie pacTBOpsieTCsl 3HAYUTEIHHOE KOIUYECTBO
BaHAJMS U XPOMa, CITOCOOCTBYIOIINX TOBHIIIEHUIO €€ TBePIOCTH |5, 7].

Taxum 06pasom, HaraBoYHast KOMIIO3UIMSA, coxepxkamas 35...45 % W,B,, 06-
JajaeT HanOOJBINEH CIIOCOOHOCTRIO K Ta30a0pa3uBHOMY M3HAIIMBAHUIO, YTO TIOM-
TBEpPKIACTCS TIPOBEACHHBIMU paHee UCCIEAOBAHUIMH [3].
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F.A. Kyazymov, P.V. Popov

X-RAY PHASE ANALYSIS OF THE FILLER COMPOSITION BASED
ON W,B, - FeCr — FeV

The authors believe that development of wear resistant coating compositions based
on W,B, is an important task aimed at improvement of durability of working parts of
machines. X-ray analysis of coating composition W ,B,— FeCr — FeV is presented in the
article. The results of chemical and X-ray analyses of the coating composition comprising
W,B, — FeCr — 10 % FeV demonstrate that, when the weld metal formed, W,B, partially
dissociates to form borides, vanadium, iron, and chromium. High iron content in the
solid solution causes reduction of its hardness and wear resistance. A 20 % increase in
the tungsten boride content leads to formation of elongated grains in the matrix of iron
borides, vanadium and chromium borides. A composition containing 4 % of W,B, has a
fine-grained structure, and it is characterized by the absence of FeB in the weld metal,
and its absence means lower brittleness. In the metal, carbon borides are formed to
assure its high hardness. In the matrix, a significant amount of vanadium and chromium is
dissolved to help improve its hardness. The study shows that the composition containing
40 % of W,B, has a fine-grained structure, and it is characterized by the absence of FeB
in the weld metal. Therefore, the coating layer demonstrates the highest resistance to
abrasion.

Key words: abrasive wear, weld metal, X-ray analysis, tungsten boride, carbon
borides.
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