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Failure analysis of composite T-joints under bending load

WU Hai, XIAO Jiayu, XING Suli, WEN Siwei, YANG Fubiao, YANG Jinshui
(College of Aerospace Science and Engineering, National University of Defense Technology, Changsha 410073, China)

Abstract:; A finite element model of the composite T-joints under bending load was established. The Tsai-Wu failure criterion and a cohesive

zone model were used to simulate and analyze the failure mechanisms and carrying capacities of the composite T-joints under bending load. By static

bending experiments, four failure modes have been investigated during bending failure processes of the composite T-joints. The maximum bending

load of the T-joint calculated by finite element model methods was consistent well with experimental results.
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Fig.1 Bilinear cohesive constitutive model
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Fig.2  Structural design drawing and real

photograph of T-joint
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Tab.1 Structural sizes and laminated

lay-out of composite T-joints

D2 VAR = VAR - V4

mm mm mm mm

Sl MU

W 200 50 120 — —

( -45/0/45/90/ -45/0/

FJ21 160 50 —
90/0/45/90/ —45/0/45)

( —-45/0/45/90/ -45/0/
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90/0/45/90/ -45/0/45)

(45/0/ -45/90/0/45/0/ —45

FJZ3 200
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Tab.2 Mechanics properties of T700/QY9611

unidirectional laminates

E./ E,/ E/ G,/ G,/
Vip Vi3

GPa GPa GPa GPa GPa

131 10.4 10.4 0.3 0.3 6.09 6.09

G/ X/ Y/ X/ Y/ 7/ S/

GPa GPa GPa  GPa GPa  GPa GPa

3.4 2.92 0.063 1.392 0.24 0.113 0.152
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Tab.3  Properties of QY8911 bismaleimide resins

E/ G/ Ol Ol GI,C/ G]],(:/
MPa MPa MPa MPa (] - mmfz) J- mmfz)
3000 1150 10 15 0.252 0. 665
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Fig.3 FEM model of composite T-joint under bending load
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Fig.4 Load-displacement curve of composite

T-joint under bending load
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Fig.5 Tsai-Wu failure criterion factor distributions and interfacial failure of composite T-joint under bending load
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Fig.6  Proposed failure modes of T-joints under bending load
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