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Fig. 2 Vickers hardness of joint and heat-affected zone
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Table 1 Vickers hardness value HV in softening zone of joint
Nl N OAY D fE1 B2 WM E3 M4 (55
¥ 221.5 216.5 217.0 220.0 219.5
150 270.0 274.5 271.5 278.0 277.0
160 273.0 274.0 273.5 283.0 273.0
170 284.0 281.0 281.5 281.5 281.0
180 281.0 292.0 294.0 295.5 285.5
190 284.0 314.0 321.5 318.0 316.0
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Fig. 3 Rotary impact junction metallography with rotational impulse voltage. (a) 150 V; (b) 160 V; (c) 170 V; (d) 180 V;

(e) 190 V
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Fig. 4 Metallography of softening zone structure with rotational impulse voltage. (a) conventional welding; (b) 150 V;
(c) 160 V; (d) 170 V; (e) 180 V; (f) 190 V
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Fig. 5 Scanning results of carbon surface in softening zone with rotational impulse voltage. (a) conventional welding;
(b) 150 V; (c) 160 V; (d) 170 V; (e) 180 V; (f) 190 V
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