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Age forming of 2A12 aluminum alloy with
different prebending radii

ZHAO Fei', ZHOU Wen-long', SUN Zhong-gang', CHEN Guo-qing', HUANG Xia?, ZENG Yuan-song®

(1. School of Materials Science and Engineering, Dalian University of Technology, Dalian 116085, China;
2. Beijing Aeronautical Manufacturing Technology Research Institute, Beijing 100024, China)

Abstract: The age forming of 2A12 aluminum alloy subjected to different prebending radii was investigated. The
differences of microstructures and mechanical properties after aging forming and artificial aging were also studied. The
results show that, during artificial aging, the grains are further squashed and elongated due to the applied stress during
age forming and the precipitated phase changes from circle shape to long strip shape with uniform orientation. Further,
the dislocation configuration in samples subjected to age forming changes from ring dislocation or helical dislocation to
long and straight dislocation. However, the age forming decreases slightly tensile properties and the fracture toughness of
the alloy and increases its springback with prebending radii increasing. There is no significant influence of the variation
of prebending radius on the size and number of the precipitated phase, as well as the mechanical properties of the alloy
after age forming.
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Table 1 Chemical composition of 2A12 aluminum alloy .
I mm/min T-L L-T (T-L
(mass fraction, %)
L-T
Cu Mg Mn Fe Si
L T ) GB4l6l
4.52 1.62 0.58 0.28 0.16
Zn Ni Ti Al
=0.20 =0.10 =0.10 Bal. MTS-810
1%HF+1.5%HCI+2.5%HNOs+
1.2 95%H,0( )
1:3
—25
400 650 1000 mm 1 12~15V 70~80 mA TecnaiG220—Twin

200 kV
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Fig.3 XRD patterns of 2A12 aluminum alloy after artificial
aging and age forming: (a) 160 ,3h;(b) 190 ,6h
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5 2A12 TEM
Fig.5 TEM images of precipitates in 2A 12 aluminum alloy after artificial aging(a) and age forming(b) at 160  for 3 h

.

6 2A12 TEM
Fig.6 TEM images of grain boundary precipitates in 2A12 aluminum alloy after artificial aging(a) and age forming(b) at 160
for3 h

7 2A12 TEM
Fig.7 TEM images of grain boundary precipitate free zone in 2A12 aluminum alloy after artificial aging(a) and age forming(b) at
160 for3h
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Fig.8 Dislocation morphologies of 2A12 aluminum alloy after artificial aging((a), (b)) and age forming((c), (d)) at 160  for 3 h:
(a) Ring dislocation; (b) Helical dislocation; (c), (d) Long straight dislocation
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