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Fig.1 Traction-separation law of the cohesive model
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Fig.2 Model structure
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Tab.1 Parameters of material subroutine

’ ini fail a
o™ /MPa  8™/mm 8, /mm o /MPa

8™ /mm

5™ /mm o™ /MPa  &"'/mm 5 /mm

T,/mm

0.2 0.1 0.2 0.2 0.1

0.2 0.2 0.1 0.2 1.0
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Tab.2 Parameters of interface layer
NGLaA K, /MPa K,_/MPa K,/MPa 5™/ mm 5™/ mm 5™ /mm 8"/ mm
BT R B N TR 4 R e 2.4 2.4 2.4 0.05 0.05 0.05 0.05
PSR E K TR E R 4.0 4.0 4.0 0.08 0.08 0.08 0.08
TR T A R R 4.0 4.0 4.0 0.05 0.05 0.05 0.05
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Fig.3 Simulated result of cohesive layer
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Fig.4 The results analysis of cohesive surfaces
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Fig.5 Change rule of crack initiation state
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Fig.6 Changing rule of crack initiation state
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Fig.7 Model building
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Fig.8 Results analysis of cohesive surfaces
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Fig.9 Change rule of crack initiation state
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Simulation Investigation on Five Adhesive Layers Fracture
Characteristic of Adhesively Bonded Joints

ZHANG Jun, LI Zhihong, JIA Hong

(School of Chemical Engineering and Energy, Zhengzhou University, Zhengzhou 450001 ,China)

Abstract; The adhesively bonding technology has been widely used. The delamination and cracking failure is
main failure form of adhesive structure. This paper used the VUMAT subroutine and bonding structure models
based on the bond behavior of the contact interface to establish the adhesive structure of five layers. The differ-
ent crack processes of butt joint and lap joint were simulated. The results showed that the adhesive structure
failures was consistent with the predicted under the bonding strength of interface less than or greater than the
adhesive layer. The fracture occurre on the weak bonding layer. The adhesive layer and the bonding interface
occurre failure simultaneously under the bonding strength of interface equal to the adhesive layer. The fracture
mechanisms of lap joint are the same with the butt joints. These findings can be useful in practical engineering
analysis of the bonding strength.

Key words: adhesive; bonding interface; adhesive layer; fracture; cohesive model



