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Fig.1 Microstructure of 7A52 aluminum alloy laser welded joint
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Fig.2 Microhardness of 7A52 aluminum alloy laser welded joint
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Fig.3 Weld hardness changes with aging time of the weld at

different aging temperatures
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Fig.4 Hardness change with aging time of the base metal at

different aging temperatures
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Table 1 Properties of the welded joint after one-step peak

aging treatment

Aging Tensile Mass Conductivity
temperature/C strength/MPa loss/g'min’' /mS-m
120 355 0.0068 18.8
140 351 0.0070 21.1
160 344 0.0082 22.2
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Fig.5 TEM images of 7A52 aluminum alloy weld aged at 140 C for different time: (a, b) 1 h, (¢, d) 16 h, and (e, ) 40 h
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Fig.6 TEM images of 7A52 aluminum alloy base metal aged at 140 “C for different time: (a, b)1 h, (c, d)16 h, and (e, f) 40 h
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Fig.7 High-resolution images and EDS analysis of 7A52 aluminum alloy laser welded joint: (a) weld and (b) base metal
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Fig.8 Selected area electron diffraction patterns of 7A52 aluminum

alloy laser welded joint: (a) weld and (b) base metal
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One-Step Aging Behavior of 7A52 Aluminum Alloy Laser Welded Joint

Chen Chao, Chen Furong, Zhang Huijing
(Inner Mongolia University of Technology, Hohhot 010051, China)

Abstract: One-step aging behavior of the 7A52 aluminum alloy laser welded joint was characterized by mechanical property test,
electrical conductivity test, EDS and TEM. Results show that the base metal and the weld joint of the 7A52 aluminum alloy need almost
the same time to reach peak hardness at different temperatures. When the aging temperature increases from 120 °C to 160 °C, the age
hardening speed of the joint is obviously accelerated and the time to peak hardness is significantly reduced. After aging at 140 °C for 16 h,
the tensile strength, mass loss and electrical conductivity of the joint are 351 MPa, 0.0070 g/min and 21.1 mS/m, respectively. Compared
with the data after aging at 120 °C for 24 h, the tensile strength of the joint decreases by 1.13%, the mass loss increases by 2.94% while
the conductivity increases by 12.2%. Thus aging at 140 °C for 16 h is considered as a reasonable one-step aging process. The precipitate
phases of both the welded joint and the base metal are MgZn,. At 140 °C, the precipitate phase increases and coarsens with increasing
aging time, and the main strengthening phases are #’ phase (MgZn,) and GP zone at the peak aging state.

Key words: 7A52 aluminum alloy; laser welding; one-step aging; microstructure; properties
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