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Abstract: To provide a reference [od%Xsafcty design and application of carbon fiber reinfo; clymcr (CFRP)
o]
composites adhesive structurt@gue life characteristics and residual strength of adhe§i SR bonded CFRP com-

posite-aluminum alloy bu

ification of the joints, an

studied. The special fixture was designed to com

Y

tensile and shear quasi-static failure strength werd. On the basis, the fatigue

life under different stress levels was tested. The residual strength of the joiBgr specific load levels after differ-

ent cycles was obtained and the failure modes are observed and analyz
number of cycle (S-N) curve of adhesive joints accords with li
With the increase of alternating load cycles, the residual stren t%o
ly. The decrease is more obvious under the larger load %‘

slight fiber tear of CFRP composite transformer into {te

on obtained by experiment and the fatigue degr

¢ results show that the fatigue stress-

ion on the single logarithmic coordinate.

e joint decreases, first slowly and then quick-
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) \The failure modes of joint also changed which from
crfacial failure. Combined with the initial failure criteri-

factor, the cohesive zone model is used to simulate the

strength attenuation of the adhesive joint under alternating load, and the results show that the model can predict the

residual strength of the joint under alternating load effectively.
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Table 1 Properties of adhesive Araldite® 2015

Young’s modulus/ Shear modulus/ Poisson’s
MPa MPa ratio
1850 560 0.33

x2 606l SRAEEMBBEESH
Table 2 Properties of 6061 aluminum alloy

Density/ Poisson’s Young’s modulus/
(kgem %) ratio MPa
2730 0.33 71000
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Table 3 Material parameters of carbon fiber reinforced

polymer (CFRP) composite

E,/GPa E,/GPa Vay
Unidirectional-CFRP 125+12 1042 0. 07
Twill weave-CFRP 55+5 55+5 0.13

G.y/GPa G../GPa G,./GPa
Unidirectional-CFRP 74+0.6 240.5 240.3
Twill weave-CFRP 4+0.5 240.3 240.3

Notes: E—Young’s modulus; G—Shear modulus; v —Poisson’ s
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Fig. 2 Diagram of testing principle
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Table 4 Parameters of cohesive zone model of
adhesive Araldite® 2015

Parameter Value

Initial stiffness E; /GPa 1. 82

Initial stiffness Ey /GPa 0. 56

Critical pulling force T7 /MPa 29.3

Critical pulling force Ty /MPa 26.5
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Fracture energy Gyc /(Nemm™!) 4.7 0
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