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Influence of Pneumatic Impact on Welding Residual Stress of
Deck-U Rib Weld

Zhu Chen, Fu Zhongqiu, Yuanzhou Zhiyuan, Sun Tong, Zhao Jiawei

(College of Civil and Transportation Engineering, Hohai University, Nanjing 210098, China)

Abstract ; In order to investigate the influence of pneumatic impact technology on the residual stress field of steel
bridge deck welded structure, a finite element model of the deck —U rib weld seam under pneumatic impact
treatment was established. Firstly, the welding process of the deck and U-rib was simulated and the distribution
of welding residual stress field of the deck—U rib was obtained. The results of welding show that there is a large
residual stress in the area where the weld seam connected the deck and U rib, and there is a large transverse
tensile stress at the locations of the weld toe and the middle of the weld root. Based on that, the dynamic model
of weld seam under pneumatic impact was established. The effects of impact velocity, angle and impact head size
on the transverse stress near the weld toe are studied. The results of pneumatic impact show that the pneumatic
impact technology can convert the residual tensile stress at the weld seam into a residual compressive stress,
forming a semi —ellipsoidal compressive stress region. The model is validated by the experiment. Among the
impact parameters, impact velocity and impact head size have a greater influence on the transverse stress. The
increase of impact velocity and impact head size can increase the magnitude of compressive stress and the range
of compressive stress area.

Keywords: deck-U rib; welding simulation; residual stress; pneumatic impact simulation; stress—time curve;

compressive stress area; impact parameter
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