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Fatigue test and reliability analysis of FRC/steel embedded T-joint

CHEN Guotao, MEI Zhiyuan, ZHU Yi
(College of Naval Architecture and Ocean Engineering, Naval University of Engineering, Wuhan 430033, China)

Abstract; In order to study the fatigue characteristics of FRC/steel embedded T-joint, the vacuum forming process ( VARTM) and stitching
technology were used to make T-joint, and the tension-tension fatigue test was carried out on the joint using the Letry fatigue testing machine.
According to the fatigue test results, the initial damage characteristics and damage evolution of T-joints under tension-tension fatigue load were
studied ; based on the two-parameter Weibull distribution model, fatigue reliability analysis of T-joint connection joints was carried out, and the
distribution law of fatigue life of joints under different stress levels was fitted. The fatigue reliability function of joints under different stress levels
was given, as well as the stress/life double logarithmic curve relationship ( R-InS-InV curve) of joints under specified reliability levels. The results
show that In In[ 1/R(N) ] has a good linear relationship with InN, and the fatigue life of T-joints follows Weibull distribution; the double
logarithmic equation of fatigue life reliability establishes the relationship between reliability, fatigue life and fatigue stress, which can guide the
fatigue reliability design and engineering application of joints.

Keywords: embedded T-joint; stitch technology; tension-tension fatigue; initial damage characteristics; two parameter Weibull distribution
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Tab.1 Loading scheme of T-joint fatigue test
WA ow/ ow/  on/ o/ MBS N
i kN kN kN kN  %/Hz KTy
T1~T4 0.098 0.984 0.541 0.443 3 0.80

TS5 ~T8 0.086 0.861 0.474 0.387 3 0.70
T9 ~T12 0.068 0.677 0.372 0.304 3 0.55
T13 ~T16 0.049 0.492 0.271 0.221 3 0.40
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Fig.2 Fatigue test tooling and loading conditions
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Tab.2 Fatigue life of T joints
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Fig.4 State of the laminate after fatigue
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Fig.5 Principle of equivalent of laminated plates
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Fig.7 Fatigue life reliability function
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