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INFLUENCE OF COHESIVE ZONE MODELS SHAPE ON ADHESIVELY
BONDED JOINTS Y

Zhang JuR Jia Hong
(School of Chemical Engineering and Energghengzhou UniversityZhengzho#50001, China)

Abstract Cohesive zone models have been increasingly used to simulate fracture of adhesively bonded joint. In order to
understand the relation between the delamination of tfierdint types of adhesives and the shape of cohesive zone models
(CZMs), the uniaxial tension and shear experiments were conducted using two distinct adhesives, an epoxy-based adhesi
in a brittle manner and VHB' tape adhesive in a ductile manner. Three types of CZMs shapes are adopted, including
exponential, bilinear, and trapezoidal models. The results demonstrate that the bilinear CZM more suitably simulate the
tension and shear failure of the brittle adhesive, while the exponential CZM suitably describes the ductile adhesive. The
cohesive strength, work of separation and the shape parameters are the sigifécafdeors on the simulation results

of the uniaxial tension and shear debonding procedures. Nevertheless, the shape of CZM has certain influences on tt
simulation of the double cantilever beam fracture. The comparison between the numerical and the experiment result
demonstrate that the bilinear CZM more suitably simulate the double cantilever beam fracture of the brittle adhesive,
while the trapezoidal CZM suitably describes the ductile adhesive. The investigation results are significant to use CZMs
to precisely analyze adhesively bonded joints fracture.
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Fig.1 Configuration of specimen and aluminum extrusion dimensions
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Fig. 2 Configuration and dimensions of the DCB specimen
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Fig.4 Scheme of the extensometer on the specimen
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Fig.5 Schematic representation of traction-separation relationship of

the cohesive zone models
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Fig. 3 Scheme of assembly of the specimen in modified Arcan fixture
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Fig. 6 Typical tensile and shear stress-displacement cure of the

epoxy-based adhesive bonding specimen
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Table 1 Cohesive zone parameter from the brittle adhesive experiment results

Oma  Tmax/  6m/ % St 61/ br2/ ot/ Gnd/ Gre/
MPa  MPa mm mm mm mm mm (N (Nm)
E-CZM 895 17.33 0.0003 — 0.0006 — — 2457 9137
B-CZM 895 17.33 0.0006 — 0.0006 0.0011 — 0.0011 2506 9153
T-CZM 895 17.33 0.00012 0.00028 0.0004 0.00047 0.00053 0.001 2506 9153
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Fig. 8 Predicted results for the epoxy-base adhesive shear test using the
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Table 2 Cohesive zone parameter from the ductile adhesive experiment results

Omax  Tmax/ on1/ On2/ 5&/ 071/ Or2/ 5];/ Gnd/ Gie/

MPa MPa mm mm mm mm mm mm (N1 (Nm)
E-CZM 0.405 0.425 0.002 — — 0.003 — — 2340 3071
B-CZM 0.405 0.405 0.00577 — 0.0115 0.0071 — 0.0143 2339 3053
T-CZM 0.405 0.405 0.001 0.00577 0.0068 0.0028 0.0072 0.01 2338 3054
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Fig. 10 Predicted results for the VHBTM tape adhesive tensile test
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