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Micro defects in tungsten carbide particulates reinforced
steel matrix composites by electroslag melting and casting

YOU Xiamrqing, WANG Jrcai, REN Hao
( College of Materials Science and Engineering,

Hefei University of Technology, Hefei 230009, China)

Abstract: Tungsten carbide particulates reinforced steel matrix composites were fabricated by electroslag melting and
casting process by using scrap tungsten carbide steekFbonded cement by pow der metallurgy as raw material. Micro defects
analysis shows that the tungsten carbide/ steel metal matrix composite not only has low content of porosity and nonmetal
inclusion, but also can alleviate tungsten carbide particulates aggregation remarkably. During the manufacturing process,
the tungsten carbide particulates are partly melted because of high temperature. The melted tungsten carbide can react

with the steel matrix at the interface. The reacting production is examined as Fe3sW3C by means of X-ray diffraction,

scanning electron microscopy and transmission electron microscopy.
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Table 1 Chemical compositions of
W C/ steeFbased composite by
electroslag melting and casting

(mass fraction, %)

C W Si Mn
0. 652 39.614 0.225 0.355
Cr \ Ni Mo Fe
1.395 0.108 0.179 0.135 Bal.

K LA R HL K AR S VT HI R ST 10 mm
x 10 mm x 10 mm B & AHFE, H D/ max-rB # X
SR ATHAXBEAT A2 M, I PME OLYMPUS < 4H
BB S-570 B HLBELL K H-800 i Y L B 2
TR L E S S AN P AT AERE 4T .

2 HIRKEE WO NS S M B 4 1E
BRI AT

2.1 "4

WC/ AN AR B I B WC UL 3R TH 2 )
P — LS ARRIK, FEHIREFE R WC Bk — i g
ANFERENI; RIS, o ™ R AR I ) 3 e A 2
NSRS B EEREF, L NN
BARIE ) p g WS py 2pot B+ 20/ INETR
AW . pe WRAE; r HRHER b HENRIR
FE; o AR RE . S ALAE A B A MORL P 3B 1 i B,
Ak T HAEMEVE R A R AR, 1 HS7E
JR R X O N AR T, A AR R S0

B 1 s N VRIS 8 WO/ AN A 4 k] 8 B 1
KELIESE .

100 ym

K1 we/MmEa&HEISALER
Fig. 1 Micrograph of porosity in
W C/ steel composite
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Fig. 2 WC particulates distributing in

W C/steel composite
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Fig.4 Partial dissolution of WC particulate
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Fig. 5 Line scans of Fe and
W around single WC particulate
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Fig.7 X-ray diffraction pattern of
W C/steel composite
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