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Finite element analysis of elastic-plastic instability of
liner for bimetallic lined composite pipe
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Abstract: The instability mechanical model of confined liner pipe with initial defects was established by means of numerical simulation,
the interaction behavior between critical instability load and post-buckling configuration of confined liner pipe was studied emphatically,
and the defect sensitivity of critical instability load was discussed. Finally, the calculation accuracy of the simulation results was verified
by tests. The results show that the non-roundness defect of liner with the amplitude of 1% relative to the liner pipe radius can reduce the
critical instability load of liner by about 65% ; with the premise of the same initial ellipticity defect §,, with the increase of the diameter-
thickness ratio of liner, its critical instability load decreases constantly; the relative error of critical instability load of composite pipe liner
between the finite element calculation results and the test results is 1. 82%. The established plane strain finite element mechanical model
not only can solve the critical instability load of the confined liner, but also save a large number of test cost.

Key words: bimetallic lined composite pipe; liner instability; critical instability load; finite element

FRI7 6% 11 FH 9 R 5 500 e A ok HLBE T2 0 3 T

515 B PR T R 1 2 T A R S o
AR T I P T T S b BRE  SE R R

WA R U Al R R ISR 0 SR, A A A A A A SR e A

BE&WE.: EFARREESm EWITHE (51974271) ; £ CPECC i H (CPECC2019KJ13)

F—1EE. ARV GEEER), B, 1994 44 HHHRAE, FENFNEE RS &8 KRB 5EH5, E-mail: gutianping005@
163. com

W EE: 2022-03-17; f&ITHER: 2022-12-13



178 SAVE T REA4R

o530 %

BB TARZ M, B o B A i A A B SR AR TR
B, RS PR IR B AN TR
Tl A B R G XL R A 5 A 1 B N A
ALY 7 L R R T G R P A K R
WamEaE NS IBSmE 1 s, HRRIE
BURFIE g SLARL Y < AR RIS,

—
e [ -

’

1 i AR R G SR AT LA 54 AT BB AR
Fig. 1  Morphology of liner collapse for bimetallic lined composite

pipe in oilfield gathering system
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Fig. 2 Stress-strain curves of matrix and liner materials of

X60-825 bimetallic lined composite pipe
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Tab.1 Material mechanical property parameters of

X60-825 bimetallic lined composite pipe
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Fig. 3 Boundary conditions and meshing of finite element

mechanical model of composite pipe
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Fig. 4 Initial defect definition (a) and fluid cavity loading method (b)
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Fig. 6 Cloud diagrams of liner deformation at typical moments during P-8 response
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Fig. 7 P-6 response of confined liner in critical instability state
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