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Effect of pre-aging temperature and retrogression heating rate on
microstructure and properties of 7150 alloy
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Abstract: Hardness, electrical conductivity, room temperature tensile properties testing, differential scanning calorimetry
(DSC), polarization curve and transmission electron microscope (TEM) observation were used to investigate the effect of
pre-aging temperature and retrogression heating rate on the microstructure and properties of 7150 aluminum alloy. The
results reveal that the tensile strength is sensitive to the pre-ageing temperature, while the corrosion resistance is sensitive
to the retrogression heating rate. The tensile strength of the re-aging treated alloy increases with the rise of pre-aging
temperature, and the corrosion resistance deteriorates with the increase of retrogression heating rate. After (65 C, 24
h)+(4.25 ‘C/min)(190 C, 50 min)+(120 ‘C, 24 h) aging treatment, the electrical conductivity (IACS) of the 7150
aluminum alloy exceeds 36%, and the reduction of ultimate strength is less than 3% of the strength of T6 treatment alloy.
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Fig. 1 TEM images of pre-aged alloy: (a) 65 C, 24 h; (b) 120 'C,24 h
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Fig. 2 Hardness curves of RRA-treated 7150 aluminum alloys under different pre-aging and retrogression heating rate conditions:
(a) HT-1; (b)HT-2; (c)HT-3; (d)HT-4
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Table 1 Typical hardness and corresponding time of alloys

under different treatment conditions

Treatment H,(HV) #/min H,(HV) t/min H3(HV) t;/min

HT-1 185.2 1 188.7 10 199.6 3
HT-2 152.5 1 181.7 40 195.4 5
HT-3 182.1 1 193.6 20 200.5 10
HT-4 174.0 3 193.4 30 201.6 13

H,: Valley value of retrogression curve; H,: Peak value of
retrogression curve; H;: Peak value of re-aging curve; ¢, t, and
t; are the times to reach H,, H, and Hj;, respectively.
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Fig. 3 Electrical conductivity curves of RRA-treated 7150 aluminum alloys under different pre-aging and retrogression heating rate

conditions: (a) HT-1; (b) HT-2; (c) HT-3; (d) HT-4
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Fig. 7 Bright field TEM images and selected area diffraction spots of precipitates in matrix and grain boundary of 7150 aluminum
alloy of RRA-50 min samples: (a) Precipitates in matrix of HT-1; (b) Precipitates in matrix of HT-2; (c) Precipitates in matrix of
HT-3; (d) Precipitates in matrix of HT-4; (e) Precipitates at grain boundary of HT-1; (f) Precipitates at grain boundary of HT-2; (g)
Precipitates at grain boundary of HT-3; (h) Precipitates at grain boundary of HT-4
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A BEAE ORUE SR AL A0[RI, fH 18 2 ] U=
ARGEAC T 1) [ 4b IS R] , D/ T RS e B A T
BRIk, A RIT 7150 8566 B S R oG, & AT
kA=,
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