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The effect of pre-aging treatment and alloying elements on

the paint bake response in Al-Mg-Si alloy

Sun-Hwa Jin. [I-Dong Choi

ABSTRACT

Al Mg-Sioallovs are capable of providing a good combination of formability
and paint bake hardening  response. lligh strength of 6000 series  allovs s
reached by artificial aging. However. the holding time between solution heat
eatment and  artificial aging is usually unavoidable. The effects of natural
aging on hardness and strength of artificial aged allovs are deleterious. Effects
of pre-aging treatment and addition of Cu-In and Cu-5Sn alloying elements on
the aging behavior and mechanical properties of Al Mg 51 alloy during the
paint bake cvele have been studied. By addition Cu-In and Cu-Sn the rate of
natural aging greatly reduced over the first 700minutes of natural aging. These
results are consistent with the fact that In and Sn trapping vacancles, thus
<dowing down the rate of diffusion of Mg and Si and hence reducing the rate
of cluster hardening. By pre-aging treatment performed immediately after
water quenching. the deleterious effect of clustering  process during natural

aging 1s inhibited.
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Fig. 1. Dimensions of tensile specimens.
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Fig. 2. Room temperature age hardening curve for A, B, and C alloys.
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Fig. 3. Age hardening curves for A, B, and C allovs artificial aged at 180C
(a) mmmediately  after quenching, after naturally aged at room
temperature for (b) Iweek and (b) 3weeks.
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Fig. 5. Comparison of tensile properties of A, B and C alloys aged at 180C
for 30minutes after pre-aged at 150C for 5 hours.
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