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Influence of ultrasonic impact following TIG remelting at weld toe on residual stress and fatigue

strength of welding joints
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Abstract The SMA490BW steel joints welded by forceArc welding process were treated by ultrasonic impact following TIG
remelting at weld toe. The four-point bending fatigue performance of joints and the residual stress of remelting zone before and
after ultrasonic impact were investigated. The results indicate that the residual stress is transformed to biaxial compress stress
which is beneficial to the improvement of fatigue strength after the ultrasonic impact of remelting zone. The average elimination
rate of longitudinal and horizontal stress is 116% and 158% respectively. The level of the stress concentration of weld toe is
declined by 22% for the reason that both the weld toe angle and the weld toe radius are increased by ultrasonic impact. The four-
point bending fatigue strength of joints is raised by 70% because of ultrasonic impact.
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Table 2 Longitudinal residual stress o , of TIG remelting zone before and after ultrasonic impact
a./MPa a./MPa
/MPa /MPa 1% 1%
@ 249.22 -48.42 297.64 119.43
@ 200.74 -51.56 2523 125.69
6) 343.68 267.66 -47.56 -43.36 391.24 311.02 113.84 116
@ 329.54 -49.01 378.55 114.87
® 215.13 -20.27 235.4 109.42
3 TIG g,
Table 3 Horizontal residual stress o, of TIG remelting zone before and after ultrasonic impact
o,/ MPa o,/MPa
/MPa /MPa 1% 1%
@® 107.63 -23.81 131.44 122.12
@ 73.74 -60.02 133.76 181.39
©) 91.26 86.37 -20.92 -50.35 112.18 136.72 122.92 158
@ 77.91 -51.31 129.22 165.86
6 81.3 -95.68 176.98 217.69
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Table 4 Fatigue strength of two kinds of joints
Ag/MPa 1%
112 — -0.980
2.2 4 190 70 -0.904
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Table 5 Stress concentration factor of weld toe
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Effect of sintering temperature on friction and wear properties of Ti,SnC conductive ceramics
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Abstract TiSnC conductive ceramics were prepared by mechanical alloying and spark plasma sintering using Ti  Sn and C as

starting powders. The effect of sintering temperature on the phases microstructure hardness friction and wear properties of

sintered block was investigated. The results demonstrate that when the temperature is from 600 °C to 1 000 C  with the increase

of sintering temperature hardness and friction coefficient are decreasing The sintered block sintered at 1 000 °C has lowest

hardness and smallest friction coefficient Ti,SnC begins to decompose when the temperature
begins to increase and friction coefficient decreases.
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