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The Hydroforming Process with Radial Self-energizing
Seal for Manufacturing Bimetal-lined Pipe

WANG Xue-sheng's, WANG Ru-zhu', WU Jing-yi's LI Pei-ning®
(1. School of Mechanical Eng. » Shanghai Jiaotong Univ. , Shanghai 200030, China;
2. School of Mechanical Eng. . East China Univ. of Science and Technology. Shanghai 200237)

Abstract: A new kind of hydroforming device for manufacturing bimetal-lined pipe was designed and devel-
oped to overcome the disadvantages in conventional technologies, and its operational principle and technical
characteristics were introduced. Based on elasticity-plasticity theory, the stress and strain in the inner and
outer pipe during the hydroforming process were analyzed and the mechanism of hydraulic expansion
method was studied. By using deformation condition of compatibility, the calculating formula related hy-
droforming pressure to the residual contact pressure at interfaces of bimetal-lined pipe was derived and ver-
ified by experiments. The results demonstrate that the new technology is feasible and can be applied in in-
dustrial production.

Key words: bimetal-lined pipe; hydroforming; self-energizing seal; residual contact pressure

WNEREGERAVMMESRESE ML BM M. X EE b B MA MRy AR
HEFMMROEYE ERXRAIEPRENK KOKE B RALBEREA ZREART . &

MR CERKREN BERKSMIRE. 58M K
ERE ML, ol T E R AR AS. W AUR
E&® UREBIE B T2 5B 1R 6 MG 5 R N
F17KF o b B0 5 B 78 BUE IR 5 H At 3 O

W BH.2003-06-23
BEETA  BFAB BB HE (96-918-02-03)

ERIEEF R G EREENXBRAEIE T HimAY
BEFEH. BAABRATHARBEFEHSEERAE
JB 34 3k 54 3 52 . BP 38 3 T T Y O e X 3 Sk e
hngh A1 A PR S B A Ak e S B A R T

EEMA EFEAED65H) BLLABEA, HLE, FEABTIBERLSRURENEFRREHEERWTR.
FUSTBERAN) . #HE. BLAESIE, Bi5(Tel. ); 021-62033250; E-mail; rzwang(@.sjtu. edu. cn.


https://hffyb7c293140c98248b7hobvco0xqq9ub60p6fffb.res.gxlib.org.cn

906 L o# % @

D000 http://iwww.cqvip.com|

X ® ¥ R %38 %

PLABIS R H 8. R G R e R s by B 2 2
PEX. B 1L AT R T R R g
BEHBRERERIEEE R ES » S5E4%
WOMNE Z [0 3R A BRI S p Y4 2 HEAT T B iS4y
B R LK B

1 REERERMEERRERE

BERTESR
VREAERERE R L T4 mE | B
. Eﬁ,%WE%EPFE%%E%E—@»E%K
H%AWE%W-EB&%B@W%WK%LO%%%T
E&E%%ﬁ@-ﬁ%%ﬁ%ﬂ@ﬂ%ﬂ-ﬁ%ﬁﬁ%ﬁ@%
P TR 55 92 % ik S HITEREEN . §%2m
B B K BRI TF I 4+ 1 s i ok 2.4 GKO B
ﬁEE&%%t%ﬂﬁiﬁ%ﬂE&&%T%ﬁiﬁiﬁﬁﬂa‘i&A%
ﬁé%ﬁ%%M%m~f#’E%%m%E%%ﬁ@%m
KGR 7.8 B 1 =] 3% 455 ) 7K
H EIEJJ:‘iElJ%iﬂEP&’W%%B‘J&EWE.u?ﬁﬁz
%ﬁ@%}%%ﬁ%#‘f%ﬁ%.ﬂtﬂi%ﬁ@%ﬁ]m{k.ﬁ:
%fésm%“ﬁmmé?ﬁﬁm}féﬁﬁﬁﬁml‘ﬁ]ﬂimﬁET
%ﬁ%ﬂﬁﬁ%rﬁ]ﬁéﬁ,mﬁ:E’%%ﬁfﬁiﬂi.iﬁ%ﬁﬁi
PEEE Y R TR B HE a0 B . E R s
% EHE S 08 1 3o RS I B M Ak M 22
%%%?%ﬂﬁﬁ&AWE%EKH@H&EE@H&%&E
m,ﬂfém’%ﬁw%ﬂ{ﬁ%i%ﬁﬁiﬁﬁtﬁ.%ﬁéﬁﬂ&%
B PR T K R X R HE S ] 6K EBENRES %
R A B — B B X ] LLHEEkE
BT BEIENG RE 2 L. RGEHIER .
HEFE | LK & B 5 59 B s 1) 4 e )6 L
f’eﬂliiiﬁi%ﬁ[ﬁﬁﬁ]ﬁ-%lﬂ%ﬁ@ﬁﬁi&?ﬁﬁmﬂ
2 4SRRI IR 35 FKMBIEKRE Y ko g
P EE T3 BRRJS  FT 1S B 4 B s i ] 2.4 HIBR ¥
B EE ) SER B A B RIS B 1 R

WA EHE M NE R AL ORE
B o

1.1

TRk

K
1
*

£
Fig. |

NeREGERERERBRBERS
Hydroforming device and hydraulic system for

manufacturing bimetal-lined pipe
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Fig.2 Principle of hydroforming process for lined pipe
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Tab.1 Mechanical properties of inner and

outer pipe materials
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Fig. 3 Hydraulic pressure versus residual contact pressure
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