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Abstract: Owing to the structure asymmetry of Y-shaped tube, there was a great influence of axial
feed ratio on hydroforming. With numerical simulation, based on Dynaform software platform, an
elastic-plastic finite element model for Y-shaped tube was established, and the warm hydroforming
process of Y-shaped tube by using the model, plastic deformation laws and failure behavior, kinds of
defects in forming and effects of axial feed ratio on forming were studied. The results show that after
forming the left fillet transition region is the thickest, and the top of the branch is the thinnest; the
branch height also increases with the axial feed ratio increasing, and to some extent, it can improve
the thinning of the branch, but an excessive axial feed ratio will lead the top of the branch to thinning
seriously.

Key words: Y-shaped tube;hydroforming;axial feed ratio;failure behavior;fillet transition region

[1] [3.4]

Ken-ichi Manabe [

° T \Y
2 20 50 T  A6063-T1
T . , ,
. 20 80 , . , T . ,Ray P, Mac



36 /2013 1

Donald B.J.  Hashmi M. S.J." % X T 60° Y . Y
s ANSYS/LS-DYNA ; s
s 2:1 4.5+ 1 Y
» MacDonald B. ]J. s
Hashmi M. S. J. Y o
s ’ 1 Y
Y AZ31 ’
. Altan ™ \ (1]
$50mm X 1. 5mm SUS304 , , s
6()O Y . b b b Y
. 2:1 AZ31  150°C s
0 Y 1.1 Y
Y b b
b Y b
. Y o
s o 1 Y
. R $48mm, 1. 8mm,
Die Lelt punch Counter punch Tube Right punch
J N > q Y
NN
B’ 4 7 /
| \ |
e - ==
| | <
| |
;| bSO N

1Y

Fig. 1 Hydroforming principle and geometric size of Y-shaped tube
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Fig. 2 Finite element model of Y-shaped tube hydroforming
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Fig. 6 Typical defects of Y-shaped tube hydroforming
(a) wrinkling in the fillet transition region; (b) rupture in the top of the branch
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Table 1 Different axial feed ratios of Y-shaped 56. 435mm, Y
tube hydroforming
Axial feed ratio 2:1 2.5:1 3:1 3.5:1 4:1 4.5: 3
Left axial feeding /mm 80 86 90 93.5 96 98
Right axial feeding /mm 40 34 30 26.5 24 22 (DY
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Fig. 7 Influence of axial feed ratio on the branch height .
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