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Fig. 2 Composite circular tube
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Tube L/mm D /mm h/mm
A 200 24.5 0.5
B 200 29.0 0.6
C 200 44.0 1.0
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Table 2 Mechanical parameters of unidirectional tape for carbon/epoxy matrix composites

Parameter  E;;/GPa E»/GPa Gi2/GPa vi2 XT/MPa X¢/MPa YT /MPa Y¢/MPa Si2/MPa
Value 127.6 10. 3 6.0 0. 28 1730 1379 66. 5 215 120

Notes: E1; —Longitudinal modulus; Ez» — Transverse modulus; Gi2 —In-plane shear modulus; vi2 —In-plane Poisson’s ratio; X — Longitu-

dinal strength; Y —Transverse strength; Subscript T—Tension; Subscript C—Compression; Si2 —In-plane shear strength.
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Table 3 Mechanical parameters of interface for carbon/epoxy matrix composites

Parameter Kun/GPa K.=K./GPa 1% /MPa t9 =12 /MPa GS /(N +mm 1) GY =GS /(N+emm 1)
Value 975 560 17.77 30. 11 0.2 1.0
Notes: K; —Interfacial stiffness (i=n, t, s); ) —Interfacial strength; G —Energies dissipated during damage for interface; Subscript n, t

&. s —Normal direction and two shear directions, respectively.
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Table 4 Calculation results of buckling load of

composite circular tubes

. . . . LLowest order
Linear buckling Nonlinear buckling

Tube 1 oad/(N e m) load/(N + m) ';;C)k“ng mode
A 35. 69 41.21 3
B 66. 81 83. 06 3
C 117. 96 528. 50 4
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Fig. 17 Simulation results of laminates damage and interlaminar delamination of tube C before and after peak torque load
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N &
Failure analysi er reinforced composite thin-walled cii ¥ tubes under torsion load

é%; ei. GUAN Zhidong. LI Zengshan® . JIANG/

i

Styuan, JIA Yunchao

¢hool of Aeronautic Science and Engineering, Beih Oersity, Beijing 100083, China)

A ?  The torsion buckling. failure load and failure

walled circular tubes were tested and numerical si

were observed in the test, and the characteristic

and damage finite element models of the circulaf@ubes were established by ABAQUS considering the fact

initial imperfection and nonlinear buckliv% cylindrical shells. The results show that buckling
e

cro crack produce and propagation on
O

D

the carbon fiber reinforced polymer (CFRP) thin-

ree failure modes of the circular tubes under torque

e¢hanism of different failure modes were analyzed. @ g

oh ch as

nduce mi-

urface of the circular tubes, and it accelerates failure o circular tubes.

@ubes under torque failure process is relatively smallsafd B interlaminar de-

The interlaminar stress of the @
lamination is mainly caused -@a siidden damage of the tube wall. The initial imperf¢ of the cylindrical shells
has a great influence on thcuckling and failure loads. The initial imperfection c¢oéfficient of the circular tube was

determined by comparing the calculation results with test data in this paper, a Re numerical simulation results of

damage models and test data are consistent, which verifies the effective :‘BPthe finite element models.

Keywords: torsion failure; nonlinear buckling; crack propagati

A
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A

minar delamination; initial imperfection



