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A Study on Al Hot Forming Using Air Bulging
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Abstract

Hot tensile tests were conducted at different temperatures ranging from 20°C to 550C to evaluate the mechanical
properties of AI5052 seamless tubes. Such tubes can provide the technological foundation for complex forming using hot air
bulging. Hot air bulging is one of the recently developed hydroforming techniques and it has some limitations in terms of
cycle times. The benefits of hot air bulging are weight and cost savings through part consolidation and reduced post-forming
processes such as welding and piercing. In order to extend the forming limits of Al lightweight material hot air bulging was
investigated. A heated tube was placed in a heated die and sealed at the ends by sealing cylinders. The heated tube was
subsequently expanded against the die cavity wall by internal pressure using air medium. The results of the current study
show that axial feeding speed and air pressure have an effect on the formability of Al tubes during air bulging at elevated

temperatures.
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Fig. 1 Seamless pipe of Al5052(diameter 63mm)

Fig. 2 Hot tensile test specimen of Al5052
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Fig. 3 Mechanical properties of Al5052

Fig. 4 Control arm product
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Fig. 6 Bulging ratio of control arm product
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Fig 7 Protrusive portion of control arm product

Fig. 8 Die model of 1st bulging process

Aok Fig. 11 (8= 14 ¥©AF 7heolA 9
1omme Ao A Axg vepdch 184
A FbEl s FAE oF 2.66mmE T UEHA
4 F Atk 284 Alol= W 7hEol
7bgel otyrRz FrWssl Ao e
ol & WIFES M APl ofkd AL
wv, webd FA FAaTF mekghe o
FolA 97

o
fr ko o

> He

AN

fr e o
Ay -

kU &2 ton dh
Hr

%2
S
T
L'E .
[y
[N
S
s
w
o
o2l
!
X
N
—_
O
_1

1o o) e
dot
e o
o il
[o
12 4L
X
[0
ol

2717} 88mm, 99mme] 4§ HFTAEFe FAI &
AsHAl YEFYAIRE 13 A 3FHo=
o FAHAI 2L 99mmrt HAH FAHoE AA

s,



24 ulE 3} .

Table 2 Simulation results of control arm

Diameter 1% Bulging 3" Forming
[mm] [mm] [mm]
288 3.17 2.02
299 2.8 2.02
2110 2.66 1.92

(a) Simulation results of 1st bulging process
- A
{
A
(b) Simulation results of 3rd forming process

Fig. 9 Simulation results of 1st bulging and 3rd forming
process (diameter 88mm)

(b) Simulation results of 3rd forming process
Fig.10 Simulation results of 1st bulging and 3rd forming
process (diameter 99mm)

(b) Simulation results of 3rd forming process
Fig.11 Simulation results of 1st bulging and 3rd forming
process (diameter 110mm)
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