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Abstract: The WC particle reinforced iron-based composites with prefabricated structure were prepared by sand
casting process. The influence of different prefabricated column diameters on the microstructure and three-body
abrasive wear properties of WC reinforced iron-based composites was investigated. The results indicate that when
the preform diameter is 5 mm and 10 mm, an obvious transition layer is formed between the preform and the i-
ron-based matrix. The microstructure of the composite is mainly composed of WC, Fe; W;C and M; C; carbides,
and the hardness of the transition layer and preform zone is higher than that of the high chromium cast iron ma-
trix. The composites with prefabricated column diameter of 10 mm exhibit the lowest wear rate and the optimal
wear resistance, where the wear morphologies are characterized by furrows and spalling.
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Fig.1 Schematic diagram of sand casting of WC preform

reinforced iron-based composites
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Fig.2 SEM microstructure of WC preform reinforced iron-based composites
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Fig.4 XRD patterns of the composites with a preform

diameter of 10 mm
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Fig.5 Hardness of WC preform reinforced iron-based

composites with different preform diameters
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Fig.3 EDS surface scanning results of WC reinforced iron-based composites with prefabricated column diameter of 10 mm

A v A A R A FE (B CHV)D 24 2 450, I A 3L )
W5 526 b R A A58 BE (B CHV) Oy 476, F30 1] 4 il 2
(HV)H1 769, 2t ¥ JZ W8 B (HV) 2y 749~779, H il
TR EAR N 10 mm WY & AR I 208 B8 tE A2
9 ¢5 mm MRS . X TR SR o A B
B WC ORL A T 614 5, WC UK 38 4 & A 1 R
s 5 BRI R 5T AR Bl A 4 40 A 7 o )23 DXk, b
SRR SRR T G MR U ) Y S A SRR B A7
T A W TR 5 e, R Rk T B AR T R Y
mt,
2.3 Eflkee

&6 FNIEL 7 4350 S AN ) ) A B A ) WC Y 5 gk
FEOL G PORE Y = A BB RL B 4 BT i B R MU B A . A
6 AT LU . e B 5 ok A 1 5 0 i A K, T AN R L
2 B T 5538 J5 T8 B 52 6 4R 450 1t B W A1
20 10 mm 14 T 4 BB 45 i g /0N U ) LT S e e
MIEL 7 W] LA . WC B 5mER 5L 5 bR = 14 5 et s
OB A B AL 7 R MG, SR AR B 4 S ) ALY R
BRI s 2 W 3 L 526 bR B 5 77 A2 19 ALY
AR v U A WC BB AT LA S04 8 B A R R G i
JEE RIS ok IS 41 B 1 T A 4 6 A S A b B 8
FIRAP AR 0 VR T 50K e S 45 31 5 UKL , 7F 00 ] 14 45
F 5 AR Z (BT B B SE AR A0 . A bR A T S
AR AR B b IR 2o 0 U2 35 A R T o] A DX S

.

TR E B2/ mm
H6 FRETAFIKALET WCIHBSILL S
BB ER K
Fig.6 Wear loss weight of WC reinforced iron-based
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Fig.7 Wear morphologies of WC reinforced iron-based composites with different preform column diameters
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