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The Effect of Bonding Condition on Tensile Properties of Diffusion Bonds of Graphite Cast
Iron FCD60 to Cr-Mo Steel SCM440
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Abstract

The effect of bonding condition on tensile properties of joints diffusion bonded spheroidal graphite cast iron, FCD60
to Cr-Mo steel, SCM 440 was investigated. Diffusion bonding was performed with various temperatures, holding times,
pressures and atmospheres.

All tensile specimens were fractured at the bonding interface. The tensile strength and elongation was increased with
increasing bonding temperature. Especially, tensile strength of joints bonded at 1123K was higher than that of a raw
material, FCD60, and tensile strength of joints bonded at 1173K was equal to that of a raw material, SCM440, but
elongation of all joints was lower than those of raw materials. There was little the effect of holding time on the
tensile properties. In comparison with bonding atmosphere, the difference of tensile strength was not observed, but
elongation of joint bonded at vacuum(6.7mPa and 67mPa) was higher than that of Ar gas. Higher the degree of
vacuum, elongation increased. Tensile properties of diffusion bonds depended on microstructures of cast iron at the
interface and void ratio. Microstructures of cast iron at interface changed with temperature, because decarburizing and
interdiffusion at the interface occurs and transformation of austenite— ferrite + graphite occurs on the cooling process.
The void ratio decreased with increasing temperature, especially, effected on the elongation.
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Fig. 2 Microstructures of the bonded interlayer
with bonding temperature (7MPa, 1.8ks)
(a) 1023K, (b) 1173K, (c) 1273K
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Fig. 1 Shape and dimension of a tensile specimen

Table 1 Chemical compositions of base metals

c Si Mn P S Cr Mo | Cu | Mg Al \Y Fe

SCM440 10.39]0.22]0.73]10.25|0.07]1.04|0.20|0.15| - ]0.22(0.05| bal.
Fed60 3.68 | 2.37 | 0.40 [0.027|0.009| - - 10.5710.043| - - | bal.
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Fig. 3 Effect of bonding temperature and holding 6.7 mPa 67 mPa

time on the void ratio Bonding atmosphere
Fig. 4 Effect of bonding atmospheres on void ratio
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Fig. 5 Microstructures of raw material, FCD 60
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Fig. 6 Microstructures of FCD60 near the bonded interlayer.(a) 1023K, (b) 1123K, (c) 1223K
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Fig. 7 SEM structures at bonding interface. (a) 1023K, (b) 1123K, (c) 1223K
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