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iEdliR— BRSO A SR A . i, REPIFERISREFHIES
TEFAREY “FiEE" —R. BB, BSRR. ERK . AR IERIR, X
LHRNERNEIZERRYS, BESERNIDEIERFIFEE. KRBEL L
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1 HEMEREE

KA HE T UM AR NZATHRE S, R ATV-8Cr-X (X=0, 1, 3,
5) MoZETHE S, MO P3N0, 1%, 3%. 5%HIMo, 2.6%C. 1%Si. 5%Mn.
7%VLEAK8%Cr, HiHFe, KA30 kg SR BB HITIAEK, HIBKSKING, F
FEROEIEIERIN . 5k, SRS, EIRET. 13k, A= BELARIBIR,
IARE L 720~1 770 C, ;®BFH600 C, BEEHITRT., HERJRIEERR
HEGBIT 1348—2019A9FLEHIVE 7 &L EFR25 mm x 40 mm, {3200 mmAgY BHE
B, {#ADF-100EFR(Y R B g (U RABAF LR R, WIFRIFIR.

K F3Phenom LEZ &SR FEME (SEM ) REMTHHIEEE(Y (EDS ) XJ#l
HEMNZETHEENEMBLRIFTNERIEEST;, RAKISESHEEMEN
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Table 1 The chemical composition of the sample W /%
EEE i C Si Mn Cr \Y Mo P S

7V-8Cr 2.701 0.934 5.763 8.907 6.419 0.000 0.050 0.021
7V-8Cr-1Mo 2.942 1.169 5.778 7.754 6.195 0.837 0.058 0.023
7V-8Cr-3Mo 2.712 1.041 5.775 8.815 6.203 2.894 0.068 0.030
7V-8Cr-5Mo- | 2.475 1.020 5.175 8.236 5.515 4.331 0.063 0.030
7V-8Cr-5Mo- Il 2.917 1.131 5.817 8.877 6.026 4.668 0.067 0.034

HiTot, BRSE: WA ACu-Ka , MidBE
40 kV, EBiR9300 mA, FHIIREN5/min, BEBE
7920°~80°; KAHT-10008 5 BEEERIX N TS
IREERERINLG, HAER 930 mm x 30 mm x 3 mm,
IR I500 °C, 10 N, EEERRI A6 mmigE
Bk (SipN,) , BEEE/R: 10 mm, BEEEERE: 560 r/min,
BEIRATE): 60 min, ELASREERERITITIRIEE.,
EAHR-150A% B % g E 1T FIFM-8104E FUTE
TSN ZETHREERE T T EWMNHIEE
Wik . BAFREEIABDESHVEITE, Wil
REE, HEEE—HRXEN—&ME, BB TR
RO IR EE IR RS E(E; 15EFIIBN-30012
P FIR TN ZETHES SHTPED MR, 11
FERY /910 mm x 10 mm x 55 mmZER O RIFREE,
girEIt =M, b EE I EEEEIE,
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B . BE2hZBHMCRRUNRAINERDH, 2
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Fig. 1 Schematic diagram of the HT-1000 high temperature
friction and wear testing machine
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Fig. 2 The microstructures of the multi-component iron alloys, the EDS element distribution map of the 7V-8Cr-5Mo- Il and the XRD
patterns of the 7V-8Cr-1Mo
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IS SRR HE K 7N ERNEIZIER, BT
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FERBE AR, TV-8Cr-5Mo- Il J&I&RT 55175 DAY
ek, BRFRR T BERFIFSRIR N, XFhH
SR ER TR R R ERIRS, BTLATV-8Cr-
5Mo- Il tt,7V-8Cr-5Mo- | H9E#14S .

2.3 ZATHEEHSRERMAR
El4NFERARE SR EMBET200ZME7V-8Cr-
IMOIXBEFEZEIR . 400 °C. 500 °C. 600 CHRHTHE
HER, BERDIFTM, EEEEETEERNEA
B, RUEHBEIENRIREITIR, AR E
BRI EEIR . 400 CHREFRSARET AR
26, AAH, SETHREEEREEREBEEN

F2 AEMoZESZHTLKASHEES HEHEHMNE
Table 2 Hardness and impact toughness of the multi-
component ferroalloys with different Mo contents
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&3 7V-8Cr-5Mo- |

BRI R EEHRC Ik (3 em®)
7V-8Cr 49.8 6.6
7V-8Cr-1Mo 50.1 6.2
7V-8Cr-3Mo 51.8 5.2
7V-8Cr-5Mo- | 52.4 5.4
7V-8Cr-5Mo- Il 54.6 5.6
TR | RFH8/%| RESE/%

v 78.08 83.48

Mo 434 8.74

Cr 3.99 435

C 13.60 343
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Fig. 3 EDS point scanning and mapping of the 7V-8Cr-5Mo- | alloy
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Fig. 4 High temperature metallographic microstructures of the multi-component iron alloy ( 7V-8Cr-1Mo )
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Fig. 5 Macro-wear surface, wear removal of loss and friction coefficient of the multi-component ferroalloys
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Fig. 6 Microscopic wear morphologies of the multi-component ferroalloys after high-temperature friction tests
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Fig. 7 Vertical section micro-morphology of the multi-component ferroalloys
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Effect of Carbide Forms on High-Temperature Friction and Wear
Properties of Multi-Component Ferroalloys

XINBA Ya-er, SUN Si-yi, XIN Ying—chen, BU Fan, ZHANG Zhi-guang, NIU Yao—peng, CHANG Min

(School of Materials Science and Engineering, Inner Mongolia University of Technology, Hohhot 010051, Inner Mongolia, China)

Abstract:

Multi-component ferroalloy wear-resistant materials are mainly used in hot rolls, where often occur severe
wear failure caused by the relative movement of high-temperature billets and rolls. In this experiment, four
multi-component ferroalloys with different compositions were prepared. The compositions were set to 0,
1%, 3%, 5% Mo, 2.6% C, 1% Si, 5% Mn, 7% V and 8% Cr, the rest is Fe. An HT1000 high-temperature
friction wear tester was used to conduct abrasion tests on the alloys at 500°C. . XRD and SEM/EDS were used to
analyze the influencing law of morphology and types of carbides of the ferroalloys on their high-temperature
wear properties. As a result, the types and morphologies of the carbides precipitated in the alloy matrix can
be controlled by the addition order of the Cr, Mo and V, thereby contributes to the improvement of high
temperature wear resistance.

Key words:
multi-component ferroalloy; carbide morphology; carbide type; high temperature friction wear
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