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Effect of thermal exposure on
microstructure and mechanical properties of 7A12-T7352 forging

ZANG Jin-xin, RU Ji-gang, YI Lin-na, LI Hui-qu, WANG Liang, LIU Ming, WU Xiu-liang

(Beijing Institute of Aeronautical Materials, Aviation Industry Corporation of China, Beijing 100095, China)

Abstract: The microstructure and mechanical properties of 7A12-T7352 forging under different thermal exposure
conditions were studied by TEM analysis and tensile test. The results show that thermal exposure temperature affects the
mechanical properties of the forging significantly. When the alloy is exposed at 125 ‘C or lower, the strength will increase
and then keep stable for a long time. When the thermal exposure temperature is higher than 150 “C, the strength decreases
obviously with increasing the thermal exposure time. Higher exposure temperature leads to greater decrease of the
strength. The strength decreases due to the coarsening of 7’ and 7 phases when the alloy exposed at temperature higher
than 150 C.
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Table 1 Chemical composition of 7A12-T7352 forging (mass
fraction, %)

Zn Mg Cu Fe Si Zr Ti

6.81 1.82 1.05 0.11 0.02 0.13 0.04
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Fig. 1
mechanical properties of 7A12-T7352 forging
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Fig. 2 Influence of thermal exposure time on mechanical properties of 7A12-T7352 forging at different temperatures: (a) 100 C;

(b) 125 C; (c) 150 C; (d) 175 °C
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Fig. 3 Microstructures of forging before thermal exposure: (a) TEM microstructure; (b) High resolution; (c) SAD pattern
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Fig. 4 Microstructures of alloy under
different thermal exposure conditions:
(a) 100 °C, 100 h; (b) 125 °C, 100 h;
(c) 150 °C, 100 h; (d) 175 C, 100 h;
(e) 100 ‘C, 1000 h; (f) 125 ‘C, 1000 h;
(g) 175 C, 1000 h
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