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Evolution of microstructure and properties of 7050-T7452 alloy
forging simulation in high temperature service environment

FENG Zhao-hui, LI Guo-ai, WANG Shao-hua

(Beijing Institute of Aeronautical Materials, Beijing 100095, China)

Abstract: The evolution of microstructure and properties of 7050-T7452 alloy forging simulation in high temperature
service environment for different times and temperatures was studied by tensile test and transmission electron
microscopy. The results show that the strength of 7050-T7452 alloy forging decreases with the thermal exposed time and
temperature increasing in the range of 100—175 “C, however, the elongation increases. The change of strength is obvious
when the exposed temperature is higher than 125 “C, and the change of grain size and recrystallization is not obvious.
When the exposed temperature is lower than 125 °C, the sizes and species of precipitates do not change obviously. The
width of precipitate-free zones (PFZs) increases a little with the exposed time increasing. When the exposed temperature
is higher than 125 “C, the precipitates in matrix are coarser with the exposed temperature and time increasing. Meanwhile,
the precipitate size and width of PFZs increase obviously, and the dominant precipitate is # phase. The strength of alloy
decreases visibly in this period.
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Table 1 Chemical composition of 7050 alloys (mass fraction,
%)

Zn Mg Cu Fe Si
5.7-6.7 1.9-2.6 2.0-2.6 <0.15 <0.12
Cr Zr Mn Ti Al
<0.04 0.08-0.15 <0.10 <0.06 Bal.

F2 7050-T7452 Bef b= AR fE
Table 2 Tensile properties of 7050-T7452 alloy forging at

room temperature

00,/MPa oy/MPa 05/% Direction
399 475 11.1 L
393 490 8.8 LT
399 478 9.5 ST

B 1 B 14 JEREAE R =g SAH A CRE MR AL T
Fig. 1 Three-dimensional optical micrograph of 7050-T7452
alloy profile at 1/4 depth (before thermal exposed treatment)

B2 7050-T7452 A1 J54: TEM 15
Fig. 2 Original TEM images of 7050-T7452 alloy forging:
(a) Matrix; (b) Grain boundary
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Fig. 3 Change of room temperature tensile properties of

7050-T7452 alloy forging with thermal exposed temperatures
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Fig. 4 Change of room temperature tensile properties of

7050-T7452 alloy forging with thermal exposed time
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Fig. 5 Microstructures of 7050-T7452 alloy forging after thermal exposed treatments at different temperatures and times: (a) 100

‘C, 100 h; (b) 125 °C, 100 h; (c) 150 °C, 100 h; (d) 175 °C, 100 h
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6 7050-T7452 1A [ E #5510 h )5 1) TEM {4
Fig. 6 TEM images of 7050-T7452 alloy forging after thermal exposure at different temperatures for 100 h: (a), (¢), (e), (g) Matrix;
(b), (d), (1), (h) Grain boundary; (a), (b) 100 C; (c), (d) 125 C; (e), () 150 C; (g), (h) 175 °C
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Bl7 7050-T7452 Bl ANl E B 500 h J5 1K) TEM {3
Fig. 7 TEM images of 7050-T7452 alloy forging after thermal exposure at different temperatures for 500 h: (a), (¢), (e), (g) Matrix;
(b), (d), (1), (h) Grain boundary; (a), (b) 100 C; (c), (d) 125 C; (e), () 150 C; (g), (h) 175 °C
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Fig. 8 Tensile fracture morphologies of 7050-T7452 alloy

forging at different thermal exposed temperatures for 500 h (LT
direction): (a) 125 °C; (b) 150 'C; (¢) 175 C
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