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Analysis of Quenching Residual Stress for Large-Size Aluminum

Alloy Aircraft Forging With Frame and Beam Structure

Wang Shaohui
(School of Mechanical and Electrical Engineering, Central South University, Changsha 410083 )

Yi Youping Huang Shiquan Liao Guofang

Abstract The mechanical properties of 7085 aluminum alloy have been obtained by high temperature tensile
test. The quenching process of 7085 aluminum alloy aircraft forging with frame and beam structure has been simulated
by FEM code ABAQUS. The influence of different quenching technologies on the magnitude and distribution of
quenching residual stress has been investigated. The results show that the residual stresses of the forging are mainly
concentrated on the interface of the rib and web with the characteristics of external compressive and inner tensile. The
quenching temperature has significant influence on the magnitude of residual stress, and improvement of quenching
temperature is beneficial to decreasing the residual stress. The solution treatment temperature, the method of entering
water and the transfer time for large-size aircraft forging with frame and beam structure have little effect on residual
stress.
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Tab.1 Mechanical properties of 7085 aluminum alloy

1/C o,/MPa o./MPa
20 515 502
50 500 495
100 455 455
150 410 400
200 315 310
250 182 181
300 93 93
400 21 21

2 EREMEREENSIEERTHEERSH
2.1 BREERNASFHHR

ASCHEFERTSR R 7085 B S HE R EE /b 14, SME
RSF25°8 5 400 mmx900 mmx200 mm, TEfx KI5
T LSRR AR 32 B PR L B S R B AL, JR i

RN 1 B,

(a) HZE

(b) [RE:
B 1 8RR EE
Fig. 1 Partial structure of the forging

BTN ER A, B ABAQUS £ BRIG- & X %
FHAF T Mk BRI AT T 05 B 5 BT+ 19 TR
470°C , KK 50°C , e RE R R] 10 s, $8 {4 ity 1] 131 5
AIK EEKEE] 600 s, 43 BT R, WAL R,
FRAF IR KR AT 11K 260. 4 MPa, &l 2 fim W& 1
5 a1 5% A g 7 v A A 5 AR e A BR T
gL AIHL VKGR R AR AT R 1 oA S BN
ZE SR PLAER B ER AN S AT
R 5 AR S Ak | B AR AR B A% I g o0 A e 2 5 LR
fHEN,

s, s11
(Average-compute)
+2.190e+02

-2.308e+02

s, s11
(Average-compute)

(b) BRI 53 i
B2 B« 1 AR AR 43 A O

Fig.2 Distribution of residual stress in x direction of forging
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Fig.7 Maximum residual stress of forging

under different quenching temperatures
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different ways of immersing into water
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Fig.9 Maximum residual stress of forging under

different transfer times
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