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Process Research on Tube Hydroforming of Aluminum Alloy Tube
with Rectangular Section
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(Beihang University, Beijing 100191, China)

ABSTRACT : The aim of this study was to investigate the material deformation behavior of aluminum alloy with low elonga-
tion and thickness anisotropy index during the tube hydroforming process. The method of low pressure pre-forming was con-
ducted to improve the material flowing, and the results were compared with those by traditional pre-forming without pres-
sure. The effect of tube dimensions and the bending radius on the wall thickness distribution during the bending process
was analyzed by FEM. The FEM and experimental researches proved that the cracking of aluminum alloy curved tube can
be restrained effectively through low pressure pre-forming. The initial outer diameter of the tube should be equal to or
slightly less than the inside perimeter of the mold section. It is necessary to consider the difficulty of bending process and
the tube’s position in the mold while choosing the bending radius. The material flowing of rectangular section transition fil-
let area can be greatly improved by the method of low pressure pre-forming, avoiding defects such as cracks and wrinkles.
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Fig. 1 The shape and dimension of the part
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Fig.2 FEM model of tube bending
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Fig. 3 The thickness distribution of the bending tube with differ-

ent bending radius

H P 3 AT R ) i AR PR R B 25
TR R M s N, 7R SRS i R rp, S 2 D)
I3 187 AR i) RS 3, AL A2 170 1) s o7 ) A ] 4o
AT, BEF A HEAR RGO, ST 32 M N 3R 152
Fe BREBE AR, DRI A o &0 3 1T B PR a3 R0 PN 3% T 444
JEB/ )N | BEJE A T2 50 IR e PR ) 25

AR, HIERIBORA S fP AR T B0 B A A 12
E B BR R F BR AR, AR T 5 25 SERUSOY
ZI S, A E A I AR 150 mm,

2.3 TEERBBFEIZIEIT

3T DYNAFORMS. 8 i 57 2548 SE i iU A FROG
PR B ELT B UNIE] 4 BRI f) 5 2 i A R
JUREJSE Ny AR SEAR o AR SR Y Y A W
JUHEAT B HUAR AL B], 45 1 55 450 L ) 0 4% fih 2 78 Oy
forming surface to surface, E K 504 0. 05, K H3h
T RARERAE M SR R R R S
R, B A BRIy ERE U AR 7] 0..04 81,

K4 BETRIEA RITH R
Fig. 4 FEM model of bend hydroforming
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Fig. 5 The initial loading path
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Fig. 6 The comparison of defects between FEM and experiment
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Fig. 10 The mold of tube hydroforming
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