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Fig. 3 The detailing sizes of the double-lap bonding joint( unit; mm)
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Table 1  Parameters of the generalized Maxwell model
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Fig. 4 The finite element model for the double-lap bonding joint
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Fig. 5 The load-displacement curve of the double lap bonding joint

o/Pa

-0.374E+7 8632 0.375E+7 0.750E+7 0.112E+8 -0.133E+8 —0.34E+7 0.653E+7 0.165E+8 0.264E+8

—0.186E+7 0.188E+7 0.563E+7 0.937E+7 0.131E+8 -0.837E+7 0.157E+7 0.115E+8 0.214E+8 0.134E+8
(a) 1000 N #1f (b) 2000 N #fif
(a) At a 1000 N load (b) At a2 000 N load

6 NEIEAT T ARECFRL T 0 R =
Fig. 6 Contours of the tensile stress at different load levels
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Stress Analyses of Double Lap Bonding Joint Using
Viscoelastic Constitutive Model

ZHANG Pan', XU Ying-jie', WANG Hai-bin*>, GU Jing-wei’

(1. Engineering Simulation and Aerospace Computing, School of Mechanical Engineering,

Northwestern Polytechnical University, Xi’ an 710072, P.R.China;
2. The 41st Institute, the 4th Academy, CASC, Xi’ an 710025, P.R.China)
(Recommended by XIE Gong-nan, M. AMM Editorial Board)

Abstract: The finite element model for steel-rubber double lap bonding joints was built. The
generalized Maxwell viscoelastic constitutive model was employed to describe the time-depend-
ent mechanical properties of the adhesive. The Yeoh constitutive model was applied to describe
the super elasticity of the rubber. The influence of loading time on the shear stress of the adhe-
sive layer was analyzed. The computed results clearly show that the absolute values of shear
stress decrease with the increase of loading time. In addition, the influence of adhesive thick-
ness on the shear stress of the adhesive layer was analyzed. With the increase of adhesive thick-

ness, the absolute values of the shear stress increase obviously.

Key words: double lap bonding joint; viscoelastic constitutive model; finite element method;
loading time; adhesive thickness
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