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Study on preparation of bimetal composited T-tube with
new hydraulic bulging technology

WANG Hui-feng, HAN Jing-tao,ZHANG Yong-jun, LIU Jing

(School of Materials Science and Engineering, University of Science and Technology Beijing,Beijing 100083, China)

Abstract: To get bimetal composited T-shaped conveniently, a new hydroforming process is introduced in this
paper. A simple forming equipment is developed and AL/Cu bimetal composite T-shaped tubes are formed by it.
The influence of different process conditions on forming results is studied and the bimetal hydraulic bulge forming
rule is obtained on analysis. Using scanning electron microscopy (SEM) and other equipment, the microstructure of
the bimetal interface is observed. Experimental results and analysis show that this processing is simple, the forming
cycle is shortened, the forming cost is saved to a certain extent and the bonding quality of the interface is good
enough. The feasibility and reliability of this new technology are verified simultaneously.

Key words: bimetal tube; T-shaped tube; hydraulic bulging; bonding property of the interface

NeRESERBAIMEARRGEEE
WAFRKERMER T ALARRGSHESE
MU EEEMAEZ RIS 1R AR RIEASNZ
PR ERERA DR, NERE — & E B F
LiEvERE. RSB E F EREM WL E
BT B 5 F SR, E A DL AR PR ol B8 R
2 BAEHRAT I EA BRI, BERE
A RREAR A , SRESR i B A N 8 1 T SR R
PR M E R MBS R 2 e

I A1 22 B 2 9 SOk P v C BB e R =

WRE B HA: 2012 - 09 - 04.

EE&WA : HFHELER S TIRBIEES (20110006120003 ) .
e TER1977 -) &, L, HE.

BEE1EE . 4R, E-mail : wanghuifeng@ ustb. edu. en.

EE BFITRGE , AR TR AR5 42 SR
EEGRE, Bl ke RERE @84 T
IR AT ARG R R M R B R 1 =l
B AR+ B TZWm T BN TENE RN,
TRANBEHREE.

HECAMAERBRERT R, AR —
MR AR EEREN &R E & =88R
T AMEA — K RE 48 =8, [T ff
IEE R RUE TR % L2 AR 4 ™ i A 7
B, WA BB TR A 7 A, BoA 4
I W& B R TR

1 EHFEAREN
A TESRRRA = h, i R P 5 7












556 3

E2R S REREHENEBE S BEHHADR - 11 -

(8]

(9]

(10]

(11]

(12]

Production Technology,2010,33(6) .78 -79.

ZYl. T H_BEREREMRERMLMLID]. B
IREEMRIRIE T K%, 2010.

SHIRAYORI A, FUCHIZAWA S, ISHIGURE H, et al.
Deformation behavior of tubes with thickness deviation in
circumferential direction during hydraulic free bulging
[I]. Journal of Materials Processing Technology, 2003,
139(1/2/3) ;58 -63.

MUAMMER K, TAYLAN A. An over all review of the
tube hydroforming ( THF) technology [ J]. Journal of

Materials Processing Technology, 2001, 108 (3).-

384 -393.

EER, BB, B, F L8R EYE S ERERK
REREBEMPTH ] PEMABM IR, 2007,18
(21) :2624 -2627.

WANG Lian-dong, ZHANG Wei, CHENG Jia, et al.
Development of a kind of ultrahigh pressure integration
device for hydro-bulging in the common press [ J].
China Mechanical Engineering, 2007 ,18(21) ;2624 —
2627.

ROE, EEN, W ZHEE0KETEE
W] S M R R ,2005,41(5) :48 - 50.
YU Xin-hong, WANG Hui-feng, ZHENG Yan-h.

[13]

[14]

(15]

[16]

Simulation of hydraulic compound bulge forming of tee-
tube [ J 1.
Technology, 2005, 41(5) ; 48 —50.

CRAPPS J, MARIN E B, HORSTEMEYER M F,
plasticity-damage

Aviation  Precision Manufacturing

et al. Internal state variable
modeling of the copper tee-shaped tube hydroforming
process [ J ]. of Materials
Technology, 2010, 210(13); 1726 - 1737.

ZHUANG W, WANG S, LIN J, et al. Experimental

and numerical investigation of localized thinning in

Journal Processing

hydroforming of micro-tubes[ J]. European Jeurnal of
Mechanics-A/Solids, 2012, 31(1): 67 -76.

OWSKA H S, KOCA DA A. On the problem of mate-
rial properties in numerical simulation of tube hydro-
forming[ J 1. Archives of Civil and Mechanical Engi-
neering, 2010, 10(3). 77 -83.

MIRZAALI M, LIAGHAT G H, NAEINI H M, et al.
using
Procedia

Optimization of tube hydroforming process
simulated annealing algorithm [ J ].
Engineering, 2011,10. 3012 -3019.

(w1 BHL)



