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Effect of Aging Precipitates on the Bendability of an Al-Mg-Si Alloy

Hidetaka Nakanishi**, Mineo Asano** and Hideo Yoshida***

T4 tempered Al-Mg-Si alloys are usually applied the plate material for automobile bodies, because of

necessity of a high bake hardening property. Many reports about the improvement in the bendability of

Al-Mg-Si alloys applied T4 temper has been published, because they easily crack during the hemming

process. On the other hand, Al-Mg-Si alloys applied T6 or T7 temper are used for the material of wiring

plates and heat radiation devices. A high electrical conductivity and a good bendability are necessary for

these devices. In this paper, the effect of the aging conditions on the bendability was investigated. As a

result, the bendability at the T6 temper significantly decreased. The bendability under the aging temper,

and over the aging temper were better than that at the T6 temper. Specimens treated by natural-aging at

high temperature before the T6 temper easily cracked during the bending test. It was postulated that the

formation of shear bands was significant and the bendability decreased during the bending test under the

high density and finely f~ phase precipitate conditions.
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Fig. 1 Optical microstructures of a cross section parallel to the rolling direction
(a) as-rolled, and (b) after SHT at 823 K for 50 s.
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Fig. 3 Electrical conductivity of the specimens aged at

463 K.
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Fig. 5 Ranks of the bendability of the specimens aged at
463 K.
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Fig. 4 Appearances of the specimens of the bending test aged at (a) 278 K-7 d, (b) 293 K-7 d, and (c) 303 K-7 d

followed by 463 K for 0 ~ 48 h.
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Fig. 6 Optical microstructures of the specimens after bending test aged at 278 K for 7 d followed by 463 K
for (a) 0 h, (b)4 h, (c)48 h, and at 303 K for 7 d followed by 463 K for (d) 0 h, (e) 4 h, (f) 48 h.
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Fig. 7 TEM images of the specimens aged (a) at 278 K for 7 d followed by 463 K
for 4 h, and by 303 K for 7 d followed by 463 K for (b) O h, (c) 4 h, (d) 48 h.
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Fig. 8 Relationship between ranks of the bending test and the tensile strength

or the yield stress.
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Fig. 9 DSC analysis of the specimens aged at (1) 278 K
for 7 d, and (2) at 303 K for 7 d followed by 463 K
for 0 h~ 48 h.
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Table 2 Kinds of phases and their volume fraction of precipitation.

Natural aging Artificial aging Phase and volume fraction of precipitation
condition time at 463 K Cluster B” phase B’ phase
0h @) - (-)
1h O A (=)
2h AN AN (=)
278 K-7 d 4h A VAN ()
8h - A (&)
16 h - AN (~)
48 h - - (O)
0h O A (=)
1h a AN (-)
2h A AN (=)
303 K-7 d 4h - O (2)
8h - O (&)
16 h - O (&)
48 h - - (©)
<Symbols> O:much, A :existent, —:little or nothing, () :guess
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Fig. 10 The relationships between phases of precipitation
and the bendability.
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