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Fig. 1 Microstructures of bonding transition zone for ZChSnSb11-6/20 steel bimetal composites under different tin plating
temperatures: (a) 600 C; (b) 700 C; (c) 800 C; (d) 900 'C
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Fig. 2 Line scanning spectrum of bonding transition zone for
ZChSnS11-6/20 steel bimetal composites at 700 ‘C tin plating
temperatures: (a) SEM image; (b) EDS analysis of Fig. 2(a)
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Fig. 3 XRD patterns of bonding transition zone for ZChSnS11-6/20 steel bimetal composites under different tin plating

temperatures: (a) 600 C; (b) 700 C; (c) 800 C; (d) 900 'C
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Fig. 4 Microhardness of transition zone for ZChSnSb11- 6/20

steel under different tin plating temperatures
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Fig. 5 Interface bonding strength of ZChSnSb11-6/20 steel

bimetal composites under different tin plating temperatures
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Fig. 6 Morphologies of bonding transition zone of ZChSnSb11-6/20 steel composites at 800 C tin plating for different holding

time: (a) 5h; (b) 6 h; (¢c) 7h; (d) 8 h
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bimetal composites at 800 ‘C tin plating for different time
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Diffusion bonding of ZChSnSb11-6/20 steel
bimetal composite material

ZOU Jun-tao, ZHAO Yan, WANG Chan,YANG Xiao-hong, LIANG Shu-hua

(Shanxi Province Key Laboratory for Electrical Materials and Infiltration Technology,
School of Materials Science and Engineering, Xi’an University of Technology, Xi’an 710048, China)

Abstract: In order to higher bonding strength, ZChSnSb11-6/20 steel bimetal composite material was prepared by means
of diffusion bonding after hot dipping tin plating in the 20 steel surface. The transition zone morphology and element
distribution of ZChSnSb11-6/20 steel bimetallic material were characterized by scanning electron microscopy (SEM) and
X-ray diffractometer (XRD). Also, the hardness and interface bonding strength were tested. The results show the
functionality and availability of the method using the hot dipping tin to attach the ZChSnSb11-6 with 20 steel. There is a
bonding transition zone generated by the diffusion between the steel substrate and tin, which achieves close combination
of the steel and Babbitt. Besides, the hardness of transition zone is significantly higher than that of both sides of the
substrate, and the bonding strength reaches up to 60.15 MPa.

Key words: ZChSnSb11-6 alloy; bimetallic material; transition zone; hot dipping; diffusion bonding
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