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Experimental Study of Residual Stress on the External Surface of Q460C
High Strength Welded Circular Steel Tube

ZHAI Xiang', CHENG Xin', LI Haiwang', WU Haiquan’, PENG Hui’, YAN Yueqin’
(1. College of Civil Engineering, Taiyuan University of Technology, Taiyuan, Shanzi, China;
2. Shanxi Fifth Construction Group Co. , Ltd, Taiyuan, Shanxi, China)

Abstract: [Purposes] To investigate the residual stress distribution patterns in high—strength
welded circular steel tubes, the hole—drilling strain-gage method is used to measure the surface residu-
al stresses of two Q460C circular steel tube specimens with different cross—sectional sizes. [Methods]
Plastic corrections based on the shape change ratio theory were applied to the measured results. The
influence of welding on the residual stress distribution pattern of the specimens was examined, and the
effect of cross—sectional size on the residual stress of circular steel tubes was analyzed. [Results] The
experimental results show that, for circular steel tubes with diameters of 650 and 380 mm with the

same welding conditions, the range of heat—affected zone of weld seam is 100 mm, and welding has a
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minor effect on larger diameter steel tubes. In the non—heat-affected zone, both the transverse and lon-

gitudinal residual stresses on the surface are tensile stresses, with the transverse residual stress being

significantly greater than the longitudinal residual stress. According to the experimental results, a

three—segment linear residual stress distribution model for straight tubes considering the tube diameter

and the heat—affected zone of the weld seam is proposed. Comparison with the experimental results

shows that the proposed surface residual stress distribution model aligns well with the experimental re-

sults, providing valuable reference for stability analysis and load—bearing capacity calculation of weld-

ed circular steel tubes.

Keywords: hole—drilling strain—gage method; surface residual stress; welded circular tube; cold

forming; high strength steel
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Fig.8 Testresults of residual stress on external surface of

specimen R1
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Fig. 10 Residual stress distribution model for straight circular steel
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