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Fig 1. 1
tensile properties of 7475-T761 Al alloy at different time:
(a) 100 h; (b) 500 h; (c) 1000 h

Influence of thermal exposure temperature on
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(b) 125 C; (¢) 150 C; (d) 175 C
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B 3 7475-T761 fa& &R # 2 F R/ 1) BF-TEM {4

Fig. 3 BF-TEM image of 7475-T761 Al alloy plates before thermal exposure: (a) Matrix; (g) Grain boundary
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El 4 7475-T761 fa G EA/EA FIRZ G 100 h J51K) BF-TEM 14
Fig. 4 BF-TEM images of 7475-T761 Al alloy at different thermal exposure temperatures for 100 h: (a), (b) 100 C; (¢), (d)
125 C; (e), (f) 150 C; (g), (h) 175 C
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B 5 7475-T761 & R AEA IR R FE 500 h J5 1) BF-TEM 14
Fig. 5 BF-TEM images of 7475-T761 Al alloy at different thermal exposure temperatures for 500 h: (a), (b) 100 C; (c), (d)
125 °C; (e), (f) 150 C; (g), (h) 175 C
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B 6 7475-T761 fafAEA IR AR FE 1000 h J5 1) BF-TEM &
Fig. 6 BF-TEM images of 7475-T761 Al alloy at different thermal exposure temperatures for 1000 h: (a), (b) 100 C; (c), (d)
125 °C; (e), (f) 150 C; (g), (h) 175 C
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B 7 7475-T761 ot A A R T gk #x 100 h 5 Kl D23
Fig. 7 Fracture morphologies of 7475-T761 Al alloy at different thermal exposure temperatures for 100 h: (a) 100 C;
(b) 125 °C; (¢) 150 'C; (d) 175 C

El8 7475-T761 e AE A IR T #E#x 500 h & [l E 3
Fig. 8 Fracture morphologies of 7475-T761 Al alloy at different thermal exposure temperatures for 500 h: (a) 100 C;
(b) 125 C; (¢) 150 C; (d) 175 C



H325H 2 W

B, e REEXT 7475-T761 HRE S HOM AL Iy 2 M e R s 361

¥
—

B9 7475-T761 4 & GAEA RIS T A 5E 1000 h & BT A ES
Fig. 9 Fracture morphologies of 7475-T761 Al alloy at different thermal exposure temperatures for 1000 h: (a) 100 C;

(b) 125 °C; () 150 °C; (d) 175 C
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Effect of thermal exposure on microstructure and
mechanical properties of 7475-T761 Al alloy

LI Mao-hua', YANG Yan-qing’, RU Ji-gang’, WU Zhi-qiang', LU Li-wei', MO Jia-xuan'

(1. School of Materials Science and Engineering,
Hunan University of Science and Technology, Xiangtan 411201, China;
2. School of Materials Science and Engineering, Northwestern Polytechnical University, Xi’an 710072, China;
3. Beijing Institute of Aeronautical Materials, Beijing 100095, China)

Abstract: The effects of the thermal exposure on microstructure and mechanical properties of 7475-T761 Al alloy
were studied by universal material testing machine, transmission electron microscopy (TEM) and scanning electron
microscope (SEM). The results show that the strength of the alloy increases slightly when the alloy is exposed at
100 ‘C. When the alloy is exposed at 125 °C, the strength of the alloy decreases slightly and the mechanical
properties remain stable for a long time. When the thermal exposure temperature is higher than 150 C, the alloy
strength reduces sharply and the elongation increases rapidly with the prolongation of time. Coarsening of matrix
precipitates (MPt), coarsening of grain boundary precipitates (GBP), and widening of precipitate free zones (PFZ)
should be responsible for the strength decline and elongation rise of 7475-T761 Al alloy during thermal exposure.
With increasing the temperature or prolonging the time, the fracture mechanism of the alloy gradually transforms
from mixed fracture including intergranular fracture and dimple fracture to transgranular dimple fracture. The main
factor that affect the fracture behavior of the alloy is the intensity difference between matrix and grain boundary.
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