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Effects of cooling rate on Microstructure and Bond Strength
in WC-Co/Cu/SM45C steel joint
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Abstract

The interfacial microstructure and bond strength were examined for WC-Co/SM45C steel joint
using a nickel-plated copper in vacuum at 1323K for 0 6ks~3.6ks After bonding, microstructure
in bonding interface was observed by OM(Optical Microscopy). SEM(Scanning Electron
Microscopy) and EPMA(Electron Probe Micro Analyzer). The oil cooling was carried out at 353K,
the cooling rate in air and furnace was 22K/s and 4 4K/s, respectively It was found that dendritic
widths increased with the content of cobalt and bonding times at 1323K As a whole, bond
strength values at the same bonding condition decreased in this order: WC-13wt % Co/
SM45Csteel, WC-8wt %Co/SM45Csteel and WC-4wt.%Co/SM45Csteel The bond strength of WC-
13wt %Co/S45C steel joint in o1l cooling was 273MPa. This value was greatly higher than those of
125MPa in furnace cooling and 93MPa in air cooling at 1323K for 0 6ks The bond strength values
were found to be closely associated with the content of cobalt in WC-Co and cooling rate
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Table 1. Chemical compositions of base and insert metals

Chemical composition(wt %)

Matrix
C P Si Mn Mo S Cu Fe wC Co
WC-4%Co - - - - - - - - 96 4
WC-8%Co - - - - - - - - 92 8
WC-13%Co - - - - - = - 87 13
SMA45C 042 1 001,015|060| 009|001 |002|012(98 58| - -
044 10031023068 020010004 |030/|9798| - -
L %
Insert metal (wt %) Nickel plated copper
Cu Zn S1
Copper alloys | 983 10 07 1306K
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Fig.1 EPMA analysis of WC-4wt %Co/SM45C
jointed at 1323K
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Fig.2 Dendritic width variations of interface

jointed at 1323K
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