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Abstract

Fracture models and criteria of adhesive with two parameters, namely G, and o, , have been
developed to describe the fracture process of adhesive joints. Cohesive zone model(CZM) is a representative
two parameter failure criteria approach. In CZM, o, Is a critical, limiting maximum value of the stress in
the damage zone ahead of the crack and is assumed to have some physical significance in adhesive failure.
Based on CZM and finite element analysis method, the relationship between fracture load and adhesive

properties, , as G;~ and (Gmax ) was investigated in adhesively bonded joint tensile test and T-peel test. The

1 b
two parameters in tensile mode loading were evaluated by using the relationship. The value of G,
evaluated by proposed method showed close agreement with analytical solution for tapered double cantilever

beam(TDCB) test which proposed in an ASTM standard.
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Fig. 1 Traction-Separation law in cohesive zone model
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Fig. 2 Effect of element size on failure length of
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Fig. 3 Flow chart for evaluation method of mechanical
properties of adhesive in mode I loading
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Fig. 4 Effects of cohesive element size on the load-
displacement curve
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Table 1 Elastic modulus of adhesive evaluated by using
adhesive tensile test and nano-indentation test

Tensile test Nano-indentation

Elastic modulus ~ 2.71 + 0.13[GPa] 2.92+0.53 [GPa]

Tensile strength ~ 31.5 + 0.60 [MPa] -

(a) Defected specimen

(b) Fine specimen

Fig. 6 Cross-section image of adhesive tensile test
specimen measured by 3D X-ray CT
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Fig. 7 Stress-strain curve of adhesive tensile test
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Fig. 9 Butt joint specimen and its failure mode
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Fig. 10 Comparison load-displacement curve of butt
joint test with experiment and FEA
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Fig. 11 FE model and dimensions of T-peel specimen
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Fig. 13 Tensile and shear stress variations of cohesive
element during the T-peel test

(a) T-peel test

(b) Failure mode of specimen

Fig. 14 Cohesive mode of T-peel specimen
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Table 2 Comparison of fracture toughness G
between result of T-peel and TDCB test
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G Error
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Fig. 15 Load-displacement curves of T-peel test

(a) TDCB specimen
Fig. 16 TDCB specimen and its failure mode

(b) Failure mode of specimen
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