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Hydroforming of bimetallic composite pipes

YUAN Lin1*2, LIU Hao-weil, YU Zhi-bing3
(1 School of Mechanical Engineering, Tianjin University, Tianjin 300350, China
2. School of Civil Engineering, Tianjin University, Tianjin 300350, China

3. Offshore Oil Engineering Co. , Ltd. , Tianjin 300452, China)

Abstract. Based on the elastic-plastic constitutive relationship and the principle of virtual work, a theoretical calculation model for pro-
cessing process analysis of composite pipe was established. Compared with the finite element analysis results, the validity of the model was
verified. For typical bimetallic composite pipes, the model was used to investigate the effects of initial gap between carrier pipes and liner
pipes, yield stress of carrier pipes, plastic anisotropy of carrier pipes and liner pipes, as well as the axial end load. The results show that
the increase of initial gap reduces the mechanical bonding strength of composite pipes. The increase of yield stress of the carrier pipes in-
creases the hydroforming pressure and mechanical bonding strength between pipes. The larger of the plastic anisotropy parameter of the
carrier pipes, the higher the mechanical bonding strength, while the liner pipes are opposite. Increasing the axial end load makes the hy-
droforming pressure and residual contact pressure decrease, but there is no significant decrease in the mechanical bonding strength be-

tween pipes.
Key words: bimetallic composite pipes hydroforming mechanical bonding strength plastic anisotropy
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Fig. 1  Hydroforming process of bimetallic composite pipes

(a) Hydroforming process
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Fig. 3  Stress-strain curves of X65 and corrosion resistant alloy 825
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Fig. 4 Finite element model of bimetallic composite pipes
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Tab. 1 Dimensions and material parameters of base case

BRI~  D*mm t~/mm E/GPa tTy/MPa  q v

HE ¢216.20 12.29 207.00 397.00 9.50 0. 30

wE ¢185.22 3.00 19&00 276.00 11.50 0. 30
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Fig. 5 Internal pressure-radial displacement curve (a) and hoop
stress-radial displacement curve (b) during the expansion of

bimetallic composite pipes
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ENE ZIESE I R RN TG A SR YRR R %
TR - E7bFRN > #HEH AN SJZE{EYfsc
NI SEEEIEI T E AR N I S ek
MAZWHE R o T IMER RN ST ZE A Hrig oA
B AIRAEARRN S FAR B AR M - SR AT
Al AVE B T AR SR AR - SRR NS ME T AR
ER > TN ERE GBS S REeT B A E
BIER
A . BREEME S RS

& GE BRI R S R SIS AR AR 2%
A o B > TEAE N E A il R S 15 7 1A S
ARRLIFAEAES: © — MMM m RN (SN
SERIIRIRARERRE S A2 T AN E &
BHVAET L2t DU s R B —Ef2 - A
TTEEFEAEE N EAEMES [ SRR -
Aol 5 Mzt 6 PEENIREN S FE ST
ZEISCHI AT 04T



32 YAV TRESAIR

@

(b)
E 7 NEEEERRN T W - R g i@ e
IvpAREEAEERES: ST ()
Fig. 7 Internal pressure-radial displacement curves (a) and circumferential
stress-radial displacement curves (b) with different
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different plastic anisotropy parameters of carrier pipe
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Fig. 9 Internal pressure-radial displacement curves (a) and
circumferential stress-radial displacement curves with

different plastic anisotropy parameters of liner pipe
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