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Table 1 Chemical compositions of 6016 aluminum alloys
(mass fraction, %)
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Fig. 2 Macroscopic morphologies of welded joint: (a) Top
bead; (b) Rear bead
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Fig.3 Metallograph of welded joint in cross-section
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Fig. 4 Microhardness distribution of welded joint
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Fig. 5 Tensile properties of base metal and welded joint
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Fig. 6 Microstructures of welded joint: (a) Base zone before aging treatment; (b) Base zone after aging treatment; (c) Heat

affected zone before aging treatment; (d) Heat affected zone after aging treatment; () Fusion zone before aging treatment;

(f) Fusion zone after aging treatment
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Fig. 7 EDS analysis of second-phase particles in base metal zone: (a) SEM observation; (b) Elemental analysis
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Fig. 8 EDS analysis of second-phase particles in fusion zone: (a) SEM observation; (b) Elemental analysis
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Fig. 9 TEM bright images of fusion zone: (a) Before aging treatment; (b) After aging treatment
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fusion zone
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Influences of postal aging treatment on microstructure and
properties of fiber laser welding 6016-T4 aluminum sheet

ZHANG Yue', PAN Hua*?, SU Yong-chao®*, WEI Qi', NIE Pu-lin"-*, HUANG Jian"*

(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;
4. Collaborative Innovation Center for Advanced Ship and Deep-Sea Exploration, Shanghai 200240, China)

Abstract: The fiber laser is widely used in the welding process of the high-reflectivity material for its short
wavelength and resultant high absorptivity to those materials. The fiber laser welding was applied to join 6016
aluminum sheets and a postal aging treatment was employed to improve the mechanical properties of the joint. The
research results show that the aging treatment of (180 “C, 10 h) increases the hardness of the joint from 67 HV to
84 HV, and tensile strength from 185 MPa to 274 MPa. The microstructural observation shows the a large number
of B" strengthening phase particles in nano-scale size precipitate from a(Al) phase and improves the mechanical
property of the joint. However, the rapid solidification microstructure in the fusion zone has a negative influence
on the strengthening of aging treatment. The increase degree of mechanical property in fusion zone is lower than
that in base metal zone.

Key words: 6016 aluminum alloys; fiber laser welding; mechanical properties; aging process; strengthening phase
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