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Analysis on Bending Properties of Polymer-Reinforced Bimetallic Composite Pipe
HUANG Zhaoli!, GAO Guangjun?, ZHANG Dichao?, SUN Yanging?, NIU Ben?, ZHU Y€

(1. CNOOC China Limited, Hainan Branch, Haikou 570100, China; 2. Xi‘an Sunward Aeromat Co., Ltd., Xi‘an 710025,
China)

Abstract: In order to explore the bending resistance and bulging resistance of polymer reinforced bimetallic composite
pipe, the composite pipe with specification of $508 mm x(14.3+3) mm was taken as research object, the anti-bulging
performance of the mechanical composite pipe and polymer reinforced bimetallic composite pipe was compared through
smulation analysis. And it was verified through a four-point bending test. The results show that the simulation and
experimental results are consistent. The deviation between the simulation value and the experimental value of the polymer
reinforced composite pipe is only 0.4 m, and the simulation calculation results are reliable. The results show that the absolute
maximum strain of the polymer reinforced composite pipe is 2.56 times of that of the mechanical composite pipe, and the
bending radius is 0.39 times of that of the mechanical composite pipe. The bending resistance of the polymer reinforced
bimetallic composite pipe is stronger than that of the mechanical composite pipe, and the performance is more superior, which
has more advantages in the process of offshore oil devel opment.

Key words;polymer reinforced bimetallic composite pipe; four-point bending; mechanica composite pipe; strain;
bending radius
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Tab.1 Parameters of the composite pipe
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Fig.1 Solid model of composite pipe under critical bending
R0 20 18] 1 SEARARLFEAT R S il 7,
PR AR A 2 s

0 500

250 750
P2 i A 00 R B0 5 AR AR A
Fig.2 Grid model of composite pipe under critical bending
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Fig.3 Bending load setting under critical bending condition
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Fig.4 Solid model of composite pipe under bending condition
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Fig.5 Grid model of composite pipe under bending condition
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Fig.6 Curved border setting under bending condition
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Fig.7 Axial tension to be applied

(WU S A TE (mm)

4000 mm

 75018Max
' 67.588

- 50,157
50727

12207
33867
. 25436

17.006
l 8.576
0.14573Min

76.013Max

(b) RS WIEERE A EALIE (mm)

8 Il # s ih T A0 R 2 A

Fig.8 Bending deformation under critical bending condition
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Fig.9 Buckling results under critical bending condition
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Fig.10 Buckling coefficient under critical bending condition
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Fig.11 Deformation of composite pipes under bending
condition
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Fig.12 Stress of composite pipes under bending condition
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Fig.13 Diagram of four-point bending test
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Tab.2 Bending radius of the composite pipes

R RN DA fm
B EAE PSR
MUb N A 0.0078 465 326
REVHRE 5% 0.02 12.3 12.7

SrRTAS Age A A, MR &
RIS, RIALF IR A fi RSB, e K AR
0.0078, fi =0 (1)1 & i 42 200 32.56m; K5
R A TR SV RS T, R AR Sy 0.02,
fheleteky 12.7m, @3 2 T LB RS YR A
BEWNE RIS TR 12.7m, HEa BT
S50 I E A R SRR e T E(E 32.6m,
SRR SR mER K, Ll Z MR

A IR AR R, AR AR 22
bl P MRS, S A RS (- i 54 i 22
Bk, Wi Ry e T S 4
I 2EBER

XF FE AR IE BRI AR AT AR Y, I SRS
TREYH R SRS MR U R S
N FIRL, BE YIRS R A PSR
S, 4 R R

4 ik

(1) O B, RE YR 585
UM A HA BN 2 A, =AU
HEER 0.26 % AEH EATHINR,

(2) DU LA R, TRk A RS
T REYIHRE A W RN E A EE LR
B 256 17, B HFA R IR G4 03917

(3) AMRTTH A AL 2, REY
SR i 52 i A LU LG S RN,
HrhREYESE A RTS8 5 5Pk
Bl H 22 0.4m, KW BROCIT I R ] 5¢

(4) M A BROTIHH SRR SE PR i e Kiodis R 0T, 5%
EYg R G BA DTS AE

S E& 3k

[1] AT SRk B, AL R A SRR T[T 4R
4, 2012, 35(11) : 34-39.

[21 B, TR R, . ML A A AR AR 4R
L. 54,2015, 38(2); 32-36.

[B1  ZEAeZE skae €. FET Ik AU R A A MR
IR, 1845, 2013, 36(1): 29-33.

[4 bk, 200, MEIE 5. WERE A P20 K
FRTCAERL . LT, 2011, 38(6) . 749-752.

[5]  ALERY, R, WEREEEEERRA RO [ X
SRS, Tlk, 2008, 28(9) : 64-66.

[6] T AR, SRERY, R, A IMEARGE R A A e it sk
WFFE[). W PE T REA4, 2021,28(2) : 154-161.

[71 BN, SKMETR S0, 45 RRIZ SIS FHLMAE /80
BEESHUIITY. 14, 2014, 37(8): 61-72.

[8]  ARFERL, BRAE T B IO A5 2 v 0 s B T U 2 A A
. BEPGHLI P24, 1985(4) : 26-33.

[91 k8, —E, w55, BN A S0 I Y R A
ARt ey R T (9. R4 ,1999(2).
14-18.

[10] &AW, ¥ % FE R, 55 B AR ST R E L
Wi TFE, 2007,18(11): 1363-1366. I

-120-



