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Effect of pre-straining and pre-ageing on bake hardening
response of Al-Mg-Si alloy

XU Huan-huan, ZHANG Zhi-qing, WU Sai-nan, HUANG Guang-jie

(College of Materials Science and Engineering, Chongqing University, Chongqging 400030, China)

Abstract: The effects of pre-ageing, pre-straining and pre-straining in combination with pre-ageing on the suppressing of
natural ageing and bake hardening response (BHR) of Al-Mg-Si alloys were investigated by means of hardness, tensile
test and differential scanning calorimetry (DSC) analysis. The results show that pre-ageing can suppress natural ageing of
the alloy and improve its BHR effectively. When pre-ageing time is 10 min, the strength of the alloy before baking is too
high and the plasticity after baking decreases. Adding pre-straining before pre-ageing can suppress natural ageing further
and retain the good elongation, while improves BHR obviously. The alloy after 5% pre-straining and 5 min pre-ageing
sample has the best BHR. In DCS curves, the dissolution peak of clusters disappear, " precipitation peak shifts to lower
temperature in pre-treated samples. It indicates that the pre-treatments suppress the formation of clusters during natural
ageing of the alloy, and accelerate the precipitation of f” phase during baking, with the results of natural ageing
suppressed and BHR enhanced.
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Fig. 1 Effect of pre-treatments on hardness change during
natural ageing: (a) Solution treated sample and pre-aged alone
samples; (b) Solution treated sample, pre-strained alone sample

and pre-strained and pre-aged samples
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Fig. 2 Effect of pre-treatments on hardness change during

natural ageing and baking
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Table 2 Elongation and its changes before and after baking of

samples pretreated with varies conditions

Elongation/%
Change of
Sample Before paint After paint )
elongation/%
baking baking
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PSOPA10 25.00 15.70 -9.3
PS5PAO 26.05 26.25 0.2
PS5PA3 25.25 25.69 0.44
PS5PAS 26.66 24.66 —2.00
PS5PA10 25.18 24.35 —0.83
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