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Pre stretching process and its application in reducing residual stress
of quenched 7075 aluminum alloy thick- plates

KE Ying-lin, DONG Huryue
( College of Mechanical and Energy Engineering, Zhejiang University, Hangzhou 310027, China)

Abstract: A quenching process of 7075 aluminum plates was simulated by ABAQUS —a powerful FEA program. To
verify the simulation result of quenching process, a reducedscale part was machined and tested. The result between FEA
and experiment was discovered accordantly. With FEA based quenched stress, different stress distributions were obtained
under different conditions of pre-stretching. T he research shows that the blank is pre stretched about 3%, the magnitude

of plastic strain is between 2. 1% ~2. 6%, and the quenched-stress is removed about 86% . All these quantities agree well

with the manufacturing technics of aviation aluminum alloy thick-plate.
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Fig. 2 Residual stress redistribution of

pre stretching

(a) —Quenched stress; (b) —Pre stretched stress;
(¢) —Residual stress after pre-stretching
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Table 1 Mechanical and thermal properties of 7075

0/ C E/GPa E' /MPa ;7/MPa El/2 i 761/ . 76)‘/ » \ o ., POis#on
(Wem™ 2K ) (Jkg™ '*K™ (100%K™ ") (10°kg*m %)  ratio
20 71.000 250 455.9 114. 8 835.4 (020 C)
21.6
(0~ 100 C)
100 65.193 210 389. 1 128. 4 897.0 234
150 60.594 180 346. 6 135.7 916.3 / 2.8 0.3
(0~ 200 C)
200  56.262 150 275.7 142.2 974.0 43
(0~ 300 C)
300 37.982 50 47.1 152.7 1012.5 552
(0~ 400 C)
400 31.500 15 33.5 160. 8 1128.0 g
500 25.000 10 20 166.7 1 205. 0 (0= 500 Q)
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Fig. 6 Cooling curves of blank quenching in
20 C water
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Fig. 9 Distorted spar after being machined

5
K11 P ET
41 Fig. 11 Before stretching
E (a) —Stress; (b) —Equivalent plastic strain
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Fig. 14 Pre stretched by 3%
(a) —Stress; (b) —Equivalent plastic strain
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Fig. 15 Effect of pre-stretching on
quenched stress
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on deformation
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