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Experimental Study on Non-uniform Cyclic Deformation of
6005A-T6 Aluminum Alloy Welded Joint Based on the DIC Technology

HUANG Yan ,DING Li,LUO Huiliang ,KAN Qianhua

(School of Mechanics and Engineering, Southwest Jiaotong University, Chengdu 610031, China)

Abstract; The three-dimensional digital image correlation ( DIC) technology was used to reveal the cyclic deformation
characteristics of weld zone, heat-affected zone and base metal of 6005A-T6 aluminum alloy welded joint by the method of
laser-MIG hybrid welding. The experimental results show that the uniaxial tensile stress-strain curves of weld zone, heat-
affected zone and base metal of 6005A-T6 aluminum alloy welded joint have great differences. The yield and tensile strengths
of base metal are much higher than the weld zone and the heat-affected zone, which implies that the heat-affected zone
becomes the weakest zone of welded joint. The weld and heat-affected zone of welded joint exhibit cyclic shakedown state
under the asymmetrical cyclic stressing. However, the base metal exhibits obvious ratcheting deformation. The rat chetting
deformation of welded joint is mainly dominated by the weld zone and the heat-affected zone since the base metal in welded
joint has always been in the state of elastic deformation.

Key words; 6005A aluminum alloy ;welded joint; cyclic stability; ratcheting deformation; heat-affected zone





