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Experimental Study on Welding Residual Stress of
High Strength Steel Plate for Crane Ship
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Abstract  This research focuses on the structure of a certain type of crane ship. It adopts post—weld heat
treatment as a measure to eliminate welding residual stress and studies the residual stress status of the structure as
well as the effectiveness of the elimination measures. Firstly, two groups of test plates in welding state and after post—
weld heat treatment were used to detect and compare the welding residual stress. The results showed that the
maximum longitudinal residual stress of the test plate in welding state reached 552.5 MPa, close to the yield strength
of the material. The maximum longitudinal residual stress of the test plate after post—weld heat treatment was 385.3
MPa, reduced by 167.2 MPa compared with the welding state, a decrease of about 30%. At the same time, the
distribution of residual stress was obtained. Furthermore, post—weld heat treatment was applied to the weld seams of
the crane ship’s guide base structure, and stress detection was conducted. The maximum longitudinal welding
residual stress was 310.8 MPa, far below the yield strength of the base material. The research indicates that the
welding residual stress of the heavy—gauge steel plates in the crane ship is relatively high in the welding state, and
measures need to be taken to eliminate the residual stress. Post—weld heat treatment can significantly reduce the level
of welding residual stress in heavy—gauge steel plates, which is both economical and easy to operate. Therefore,
post—weld heat treatment isrecommended for weld seams of heavy—gauge steel plates during the construction of crane
ships to eliminate welding residual stress.
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Fig. 1  Guide base and hull structure model
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Fig.2 Layout of strain gauge
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Tab.1 Test results of residual stress of
test piece in welded state

IS R i o /MPa o, IMPa
1 280.7 234.7
2 530.3 378.5
3 338.3 269.34
4 552.5 4295
5 4224 393.8
6 296.9 278.8
7 43.42 30.96
8 -46.85 -72.80
9 -48.97 -133
10 275.4 2254
11 387.0 292.0
12 17.24 -14.88
13 -158.6 -178.4
14 106.7 93.92
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Fig. 4 Stress comparison between as welded and post heat along the weld direction (14/13/12/10/11/4/3/7/8/9)
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Fig. 5 Comparison of stress between as welded and heat treated in the direction perpendicular to the weld (1/2/4/5/6)
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Tab. 2 Test results of residual stress at weld edge of thick
plate after local heat treatment of guide base

NS 4 o /MPa o /MPa
1 273.8 234.6
2 310.8 258.5
3 298.3 2542
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