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Table1l Chemical compositions of 7A52 aluminum alloy and
5087 welding wires (o/%)
Alloy Zn Mg Cu Mn Cr Fe Si Zr Al

7AS52 439 244 0.17 0.40 0.15 0.13 0.04 0.11 Bal.

5087 0.02 4.59 0.02 0.75 0.06 0.16 0.05 0.13 Bal.

=2 TAS24REE CMT+PIRIET ZE5%

Table 2 CMT+P welding process parameters of 7A52
aluminum alloy
Welding Welding Welding Argon gas
current/A voltage/V speed/m-min™' flow/L-min™
220-240 21.9-22.4 0.36 18
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Fig.2 Macro section morphology of AW (a), AA (b), and T6 (c)

welded joints
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Fig.3 Microstructures of weld and heat affected zone of AW (a, d), AA (b, ¢), and T6 (c, f) welded joints
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Fig.4 SEM microstructures (a-c) and precipitate statistics (d-f) of AW (a, d), AA (b, e), and T6 (c, f) welded joints
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Fig.5 SEM morphology of white second phase (a), corresponding EDS mappings (b) and EDS analysis results (c)
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Fig.6 TEM images (a-c) of weld area of different welded joints and corresponding EDS results of second phases (d-f): (a, d) AW,

(b, ) AA, and (c, f) T6

Bl 7 AR AR e S 3 i X s P Bt AT H AR TEM 4R
Fig.7 TEM images of precipitates in grain (a-c) and grain boundary (d-f) of heat affected zone for different welded joints: (a, d) AW,

(b, e) AA, and (c, f) T6
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Fig.8 HRTEM images (a-c), Fourier transform (d-f) and inverse Fourier transform (g-i) images of nano enhanced phase: (a, d, g) a(Al),

(b, e, h) MgZn,, and (c, f, i) Al3Zr
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Fig.9 Hardness distribution of welded joints
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Table3 Mechanical properties of welded joint samples under different treatment conditions

Sample R./MPa R0/ MPa Al% Fracture location
AW 312+6 187+1 3.8+0.5 wZ
AA 31542 178+3 4.6+0.3 wZ
T6 356+5 195+4 3.4+0.3 wZzZ

10 AN SL A i T 1 SEM B3
Fig.10 SEM morphologies of tensile fracture of different welded joints: (a) AW, (b) AA, and (c) T6

AT B TR A AC B BRI RE NS MURERAR 200 Te Wl 2R AR T1R48%. 1| 1lc
W, A3 HEEC AW IRXFEFNENA R R0 B S To WAERE A1 11d 23000 2 ik RERY SEM I B, Horb A 11c
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A 116 2005 AW M1 T6 BUFEXT R 2L LS, I BEAR BT & B 5 e, T AEL 11d AR AT DA
I rTLUE Y, PF W TR 484, (EPEWRERE  WrRAIEAA RS T AHMT, AN AT,
HA—E, AW R EEETT AL 45° MR T 154, RO K Atk AL, HWRIE A OB U kA

> mm Fracture location 5 mm

11 AW 5 T6 &b J5 82 Sk S e 72 W0 RN 08 W7 101 288 T F2 55

Fig.11 Tensile macro (a, b) and micro (c, d) fracture section morphologies of AW (a, ¢) and T6 (b, d) joints
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Effect of Solution Aging Treatment on Microstructure and Properties of 7A52
Aluminum Alloy CMT + P Welded Joint

Liu Hongxu'?, Wang Yanjie’, Liu Feng', Zhao Lin’, Tian Zhiling’
(1. College of Mechanical Engineering, Liaoning University of Petrochemical Technology, Fushun 113001, China)
(2. Welding Institute of General Iron and Steel Research Institute, Beijing 100081, China)
(3. College of Material Engineering, Beihua Institute of Aerospace Engineering, Langfang 065000, China)

Abstract: Cold metal transfer + pulse welding (CMT+P) method was used to weld 7A52 aluminum alloy, and the effects of different heat
treatment processes on the microstructure and mechanical properties of welded joints were studied. The results show that the
microstructure dominated by dendrite or equiaxed dendrite in the weld zone is transformed into equiaxed crystal after heat treatment, the
grain structure and the size of the second phase of AA (artificial aging) sample are coarser, and there is segregation at the grain boundary.
The amount of precipitates in T6 (solid solution+artificial aging) weld zone is more than in AA sample, and the size of #'(MgZn,)
strengthening phase and the width of precipitation free zone decrease in the heat affected zone. The joint strength of AA and T6 samples
reaches 315 and 356 MPa, respectively. AA sample has limited improvement on the mechanical properties of the joint, while T6 sample is
increased by about 14.10% compared with AW sample (312 MPa). The micro fracture of AA sample is mainly dimple transgranular fracture,
while the number of dimples in the fracture of T6 sample is significantly reduced and replaced by an uncharacteristic platform. At this time,
the joint is mainly transgranular + intergranular ductile brittle mixed fracture.

Key words: CMT+P welding; 7A52 aluminum alloy; post weld heat treatment; microstructure; mechanical property
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