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Fig. 3 Metallographs of cross-sectional welded joint: (a) Base
metal; (b) Weld interface; (c) Weld beam
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Fig. 4 EDS analysis of precipitated phase in base metal
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Fig. 6 Tensile curves of welded joint and base metal
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Effects of aging on mechanical properties of
laser welded 6016 aluminum alloy joint

GUO Chao', ZUO Dun-gui**, HUANG Jian', SU Yong-chao®*, YAN Qi**, NIE Pu-lin', LI Fang'

(1. Shanghai Key Laboratory of Materials Laser Processing and Modification, Shanghai Jiao Tong University,
Shanghai 200240, China;
2. Research Institute, Baoshan Iron & Steel Co., Ltd., Shanghai 201900, China;

3. State Key Laboratory of Development and Application Technology of Automotive Steels, Shanghai 201900, China)

Abstract: The mechanical properties of laser welded 6016 aluminum alloy joint were investigated firstly, and then the

influence of aging process on the mechanical properties was analyzed. The results show that the mechanical properties of

welded structure without post-weld heat treatment are lower than that of base metal. After an aging treatment of (180 ‘C+

10 h), the hardness at the center of welded joint can increase from 58 HV to 82 HV as well as the tensile strength from

180 MPa to 274 MPa. The dynamics analysis shows that the age-hardening process of the joint agrees the

Johnson-Mehl-Avrami (JMA) law. The increase rates of volume fraction of strengthening phase and hardness of the joint

increase with increasing of the aging temperature. The duration time of aging for obtaining maximum hardness decreases

with increasing of the aging temperature. It is firmly believed that this work offers a positive reference for optimizing the

aging process of welded 6016 aluminum alloy joint and improving its resultant mechanical properties.

Key words: 6016 aluminum alloy; laser welding; mechanical property; aging process; dynamics
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