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Effect of quenching rate on aging behavior of 7085 aluminum alloy
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Abstract: The effect of quenching rate on aging behavior of 7085 aluminum alloy was investigated by means of end
quenching test, hardness test, transmission electron microscopy (TEM) and differential scanning calorimeter (DSC). The
results show that the faster the quenching rate is, the higher the peak hardness is. With the quenching rate increasing, the
lower the aging temperature is, the shorter time reaching the peak hardness is and the higher the hardness gets, which is
related to the decrease of the vacancy diffusion activation energy. With the aging temperature increasing, the time
reaching the peak hardness gets closer and closer, when aging at 160 C, the peak aging time are all 10 h. TEM
observation shows that, with the decrease of quenching rate, the number and the size of quench-induced equilibrium #
phase increase. After aging, the number and the diffusion degree of #’ strengthening precipitates decrease and the size
becomes larger.
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Fig. 1 Cooling (a) and quenching rates(b) curves at different

positions of end-quenched 7085 aluminum alloy
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Fig. 2 Hardness curves of 7085 aluminum alloy at different aging temperatures: (a) 100 ‘C; (b) 120 ‘C; (c) 140 'C; (d) 160 'C
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Table 1 Peak aging time and hardness of 7085 aluminum alloy at different quenching rates
1967 ‘C/min 370 ‘C/min 148 ‘C/min
Temperature/ ‘C
Time/h Hardness, HV Time/h Hardness, HV Time/h Hardness, HV
100 48 177.5 96 176.3 144 173.1
120 24 182.0 36 177.3 48 171.0
140 16 177.0 20 172.7 24 167.6
160 10 177.5 10 171.7 10 162.7
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Table 2 Data processing result of the least square method
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Fig. 3 Variation of logarithm of aging peak time as function

of thermodynamics temperature for 7085 aluminum alloy
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Note: x=1X103 77 y=In t; subscripts 1, 2, 3 represent that quenching rate are 1967, 370 and 148 ‘C/min, respectively.
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Fig. 4 DSC thermograms of 7085 aluminum alloy naturally

aged for 6 h at different quenching rates
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Fig. 5 TEM images of 7085 aluminum alloy naturally aged for 2 d at different quenching rates: (a), (b), (c) 1967 ‘C/min; (d), (e), (f)
148 ‘C/min
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Fig. 6 TEM images of 7085 aluminum
alloy aged at 120 ‘C for 24 h at different
quenching rates: (a) 1967 ‘C/min; (b), (¢)
148 C/min
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Fig. 7 TEM images of 7085 aluminum alloy aged at 140 C for 24 h at different quenching rates: (a), (b) 1967 C/min; (c), (d)
148 C/min
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