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Interfacial Analysis of Welding Joint Formed during
TIG Welding of WC-Co and Carbon Steel
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(1. School of Materials Science & Eng. , Shanghai Jiaotong Univ. , Shanghai 200030, China;
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Abstract: The welding joints of WC-30C0/45 steel were studied by using Ni-Fe-C alloys as filler metal.
The plate model and tube model for analyzing the interfacial diffusion were proposed and the plate model
was adopted to test the diffusion. The results show that () Microstructures manifest that the welding
joints of WC-30Co/45 steel using Ni-Fe-C alloys as filler metal is obtained. Interfacial diffusion is observed
at the interface between WC-30Co/Weld. under the impact of the mechanical power for atom at interface,
which causes metallurgical bonding between WC-30Co/45 steel heteroepitaxy. @ The difficulty for calcu-
lation of diffusion coefficient is solved by means of polynomial curve and Matlab software, which is a feasi-
ble data processing method. (3 Plate model is valid to describe the diffusion behavior and the power diffu-
sion ability (in particular for Fe) is one of the most important causes for 7 phase formation.
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Fig.1 lllustration of the welding process and specimen
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Fig. 3 SEM image of the interface between
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Tab.1 The diffusion coefficient of Fe, Co and Ni

in different layer distances

z/pm D (¢)re D (¢)co. X108 D (o)ni

S 1.12 0. 69 1. 47
10 1. 08 0. 66 1.42
15 1.18 0.73 1.57
20 1.14 0.71 1.52
25 1.10 0.69 1.47
30 1.19 0.74 1. 59
35 1.16 0.72 1.54

40 1.12 0.70 1. 49
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