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High-temperature retrogression behavior of
under-aged 7150 aluminum alloy

HAN Xiao-lei', XIONG Bai-qing?, ZHANG Yong-an®, LI Zhi-hui®, ZHU Bao-hong®, WANG Feng®

(1. National Analysis and Testing Center for Nonferrous Metals and Electronic Materials,
Central Research Institute for Nonferrous Metals, Beijing 100088, China;
2. State Key Laboratory of Nonferrous Metals and Processes,
General Research Institute for Nonferrous Metals, Beijing 100088, China)

Abstract: The Vickers hardness, electrical conductivity, tensile properties testing and TEM were used to investigate the
high-temperature retrogression behavior of under-aged 7150 aluminum alloy. The results indicate that the hardness and
electrical conductivity are strongly influenced by retrogression process. The valley values of retrogression curves become
lower and the time to reach the valley values becomes shorter with the increase of retrogression aging temperature. After
retrogression at 190 C for 30 min, the precipitates on the grain boundaries become coarse and are sparsely distributed.
After (110 ‘C, 16 h)+(190 C, 120 min)+(120 C, 24 h) aging treatment, the ultimate strength, yield strength, elongation
and electrical conductivity of the alloy are 595 MPa, 565 MPa, 12.5% and 21.9 MS/m, respectively. The electrical
conductivity of the alloy can be increased with less reduction in strength by this triple step aging treatment. This triple
aging treatment is suitable for industry because of a relative long time of the second step aging.
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Fig.1 TEM images of pre-aged alloy: (a) Precipitates in

matrix; (b) Precipitates on grain boundaries
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Fig.2 Variation of Vickers hardness of samples during retrogression at different temperatures and after retrogression plus re-aging

treatment: (a) 180 C; (b) 185 C; (¢) 190 C; (d) 200 'C
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Table 1 Vickers hardness and time of key points of hardness

curves

::Iflt;‘e’f;fj:e‘% HV, #/min HV, & /min HV; f /min
180 173 12 192 90 198 60
185 168 8 189 50 199 40
190 168 8 190 40 197 40
200 163 4 186 20 198 20

HV,: Valley value of retrogression curve; ¢;: Time to reach HV;
HV,: Peak value of retrogression curve; £,: Time to reach HV,;
HV;: Peak value of re-aging curve; t3: Time reach HV;.
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Fig.3 Variation of conductivity of samples during retrogression at different temperatures and after retrogression plus re-aging

treatment: (a) 180 C; (b) 185 C; (¢) 190 C; (d) 200 C
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Fig.4 Evolution of precipitates in matrix

during the second step aging at 190 ‘C for
different retrogression times: (a) 8 min; (b)

30 min; (¢) 60 min; (d) 90 min; (¢) 120 min
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Fig.5 SAED patterns of [ 1 12]4 zone axis of precipitates in matrix of alloy: (a) (110 °C, 16 h)+(190 ‘C, 8 min); (b) (110 C, 16

h)+(190 C, 120 min)
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(c) 60 min; (d) 90 min; (e) 120 min
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