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Abstract

This study deals with characterizations of microstructure and wear performance of a cladding layer, product
on 1.9 mm-thick mild steel plate by the electric resistance welding, of composite metal powder of Coarse
WC-6.5%Co and high carbon alloy (SHA). The cladding layer was examined and tested for microstructural
features, chemical composition, hardness, and bondability.

The cladding layer have two different matrix were observed by an optical microscope and EPMA. The
one was the coarse WC-6.5Co structure. The other was the melted SHA with surrounding the WC-6.5Co
structure. The hardness of WC-6.5Co was 1210HV. The hardness of SHA was 640HV.
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Table 1 Chemical composition of SPCC used (mass%)

C Si Mn P S Fe
SPCC | 0.025| Tr. |0.110{0.0018|0.011 | Bal.

Table 2 Chemical composition of WC-6.5Co(mass%)

T.C. F.C. Co W
5.75 0.01 6.5 Bal.

Table 38 Particle size distribution of coarse WC-
6.5%Co

m +850 | +800 | +750 | +650 | -650
1.0 22.3 289 | 4538 2.0

X

Table 4 Chemical composition of SHA used (mass%)
C Si Cr Mo Ni Fe
4.99 0.99 9.84 4.92 4.83 Bal.

Table 5 Particle size distribution of SHA
yz. +180 +150 +106 +75 =75
% 1.3 5.0 24.5 41.7 27.5

Kiglsse- a8 et $25% $3%, 20074 6A

Fig. 2 SEM image of SHA
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Fig. 3 Shape and dimension of specimen before
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Fig. 4 Schematic diagram of electric resistance
cladding
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Fig. 5 Microstructure of the cladding layer (a) The

whole shape of the cladding layer cross

section (b) Interface between coarse WC-

6.5Co and SHA (c) Interface between the
cladding layer and the base metal
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Fig. 6 Microstructure of the cladding layer (a)
SEM image of interface between coarse
WC-6.5Co and SHA (b) Results of line
EPMA
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Fig. 7 SEM image and line EPMA of interface
between SPCC and the cladding layer
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Table 6 Hardness and area fraction of two micro-
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Fig. 9 Micro-Vickers hardness test of the cladding
layer Indentation shape on coarse WC-
6.5Co Indentation shape on SHA
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