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Fig.1 [001]
SAD pattern (b) of Al-4Cu alloy aged at 170 ‘C for 6 h

BF TEM micrograph (a) and the corresponding

without stress
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Fig.2 [001] BF TEM micrograph (a) and the corresponding
SAD pattern (b) of Al-4Cu alloy aged at 170 ‘C for 6 h
with a stress of 78.4 MPa
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K 3 Al-4Cu B4 /ER f1°8 78.4 MPa, 170 ‘CHF&L 6 h () STEM BH37 flis 7 B8 A
Fig.3 [001] STEM-BF (a) and STEM-DF (b) images of Al-4Cu alloy aged at 170 ‘C for 6 h with a stress of 78.4 MPa; (c, d) is

magnification for Fig.3a and 3b, respectively
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Fig.4 Schematic figure of external stress applied on different

variants of precipitate
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Role of Elastic Stress on the Precipitate in Al-Cu Alloy and the Corresponding
Modeling

Quan Liwei, Fang Daran
(Northeastern University at Qinhuangdao, Qinhuangdao 066004, China)

Abstract: There are three variants of precipitate in Al-Cu alloy. Many researchers assumed that the external stress was parallel to or
perpendicular to the precipitate; however, the external stress may have a certain angle with the precipitate for some aluminum alloys.
Therefore, a new model was proposed in this paper with the consideration of the angle between precipitate and stress, by which we can
determine the stress orientation effect of the precipitate. Transmission electronic microscopy (TEM) and scanning transmission electronic
microscopy (STEM) were employed to analyze the precipitate in the aged Al-4Cu alloy under applied stress. The results show the stress
orientation effect of GP zones and #” phase are existent. The new model was used to analyze the external stress orientation effect. This
model is simple to ascertain whether there is stress orientation effect.

Key words: Al-Cu alloy; stress orientation effect; precipitate; model

Corresponding author: Quan Liwei, Ph. D., Lecturer, Northeastern University at Qinhuangdao, Qinhuangdao 066004, P. R. China, Tel:
0086-335-8057478, E-mail: quanliwei@gmail.com



