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Effect of cryogenic treatment on dimensional stability and
fracture toughness of 7050 aluminum alloy

Liu Xuanzhi' > Weng Zeju' > Wang Kaikai' Gu Kaixuan' Cai Huikun’® Wang Junjie' >
(1. CAS Key Laboratory of Cryogenics Technical Institute of Physics and Chemistry Beijing 100190 China;
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3. School of Aerospace Engineering Xiamen University Xiamen Fujian 361005 China)
Abstract: Effect of cryogenic treatment with different processes on the dimensional stability and fracture toughness of 7050 aluminum alloy
was investigated. The effect of dimensional stability was evaluated by ring opening method. Compared with the different results of cryogenic
treatment processes the mechanism of dimensional stability was analyzed from the perspective of the residual stress. At the same time the
variational microstructure of 7050 aluminum alloy during treatment was analyzed. The results show that the best cryogenic treatment process of
7050 aluminum alloy is — 150 °C x24 h with 2 times while the dimensional stability is increased by 77.9% and the fracture toughness is
increased by 13.42%.
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Fig.2 Dimensional variations of the 7050 aluminum

alloy opening rings treated by different processes



9 : 7050 105

1446
1722 &
i =
2.2 7050 §
7050 3 30
=
3 7050 i
7050 e
3 7050
Fig.3  Fracture toughness of the 7050 aluminum alloy
324 3.6.9 treated by different processes
-196 C 7050
2 7050 7
2.3 7050 190
(OM) ( SEM) s
0 2 4
2427 . 5 ( 0)
( 1)

4 7050
(ac) 0;(b d) 2
Fig.4 Microstructure of the 7050 aluminum alloy treated by different processes
(a c) process 0; (b d) process 2

(C)1994-2019 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



106 Bk K E R

0

-0.04
~J
)
Q

-0.08

-0.12

0 4000 8000 12000 16000
Bt i8l/s
5 120 C

Fig.5 Expansion curves of aluminum alloy specimens
treated by different processes during aging at 120 °C
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