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Effect of Heat Input on Welding Thermal Cycle and Residual Stress of V-joints
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Abstract: A tubular motor bracket model with six V-joints was established with a nonlinear finite element
software Marc. The influence of heat input on the thermal cycle at the arcing end and the residual stress in welds of
six V-joints were simulated and studied. The results show that the higher the heat input, the higher the peak
temperature at the arcing end, and the more uniform the heat of the joint during heating and cooling processes. The
heat input had a small effect on the welding residual stress at the front and end of the welds. For the middle of the

welds, the greater the heat input, the smaller the welding residual stress; except for the joint II, the residual

stresses in the middle of welds of other joints were all tensile stresses.
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Table 1 Thermo-physical property parameters of Q235 steel

R/ AR/ HEE/ g/ R B/ —_— LI REY MR/ DR/
T (10°Wem KD (10°kgem ®) (Jekg '*K™1) (10° Wem 2.K™ D) K! (10°MPa) MPa
20 0.050 7.80 460 1.0 0.28 1.10 2.05 220.0
250 0.047 7.70 480 3.5 0.29 1.22 1.87 175.0
500 0.040 7.61 530 5.2 0.31 1.39 1.50 130.0
750 0.027 7.55 675 10.0 0.35 1.48 0.70 40.0

1 000 0.030 7.49 670 15.0 0.40 1.34 0.20 25.0

1 500 0.035 7.35 660 30.0 0.45 1.33 0.19 2.0

1700 0.140 7.30 780 31.0 0.48 1.32 0.18 1.0

2 500 0.142 7.09 820 35.0 0.50 1.31 0.12 0.0
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Fig.3 Welding direction and weld length diagram of each welded joint in 1/3 motor bracket model
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Fig.4 1/3 motor bracket model and mesh generation
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Fig.5 Variation curves of residual stress at heat affected zone M
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Fig.6 Thermal cycle curves at arcing end nodes of different welded joints under different heat inputs
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Fig.7 Variation curves of longitudinal residual stress along welding direction of the tenth pass in different welded joints under different

heat inputs: (a) joint [ ; (b) joint Il ; (¢) joint I ; (d) joint IV; (e) joint V and (f) joint VI
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