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Experiment on Residual Stress of Welded Joints of
Bimetallic Composite Tubes

JIANG Hang', XIE Wenchao', REN Zelin'
YE Yong'®, GUO Zixiong *~

(1. College of Civil Engineering, Huaqiao University, Xiamen 361021, China;
2. Key Laboratory of Structural Engineering and Disaster Prevention of Fujian Province,

Huaqiao University, Xiamen, 361021, China)

Abstract: To investigate the residual stress distribution in T-shaped welded joints of stainless steel (outer)-
carbon steel (inner) bimetallic tubes, systematic experiment is conducted on 9 joint specimens with different
structural forms using the blind-hole method. The effects of concrete filling, casting and welding sequence,

section type of web member etc on the magnitude and distribution of residual stress are analyzed in the welded

zone. The results show that during drilling, the hardness of the outer layer stainless steel and the metallurgical
bonding region 1s significantly higher. The release of residual stress in the welded region follow a regularity,
with 140-240 MPa measured stress at each point. Measuring points at the intersections of multiple welds ex-
hibit significantly higher residual stress than those in single-weld regions, the values at corner measuring
points are 30%-50% higher than those at the mid-points of the sides. The concrete casting sequence has no
significant effect on the magnitude of residual stress, but the stress at some measuring points of unfilled con-
crete specimens is slightly lower.

Keywords: bimetallic composite tube; T-shaped welded joint; residual stress; concrete-filled steel tube;

stainless steel
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