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Tablel  Test results for double-lap joints with

different adhesive thickness

Thickness of Average ultimate Failure Specimen
adhesive/mm tensile load/kN mode number
0.125 10.39 Adhesive shear failure 3
0.250 14. 65 Adhesive shear failure 6
0.375 16.78 Adhesive shear failure 3
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Fig. 1  Geometry of double-lap oint spectimen
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Fig.2 Specimen on jig (a) and failure mode of

double-lap joint (b)
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Fig.3 Composite double-lap joint model
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Fig.5 Loads analysis on dx section of double-lap joint
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Fig.6 Deformations analysis on dx section of double-lap joint
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Fig.7 Region divisions in adhesive of double-lap joint
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Fig.8 ultimate load algorithm for double-lap joint
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Table 2 Material properties for CYCOM977-2-35% -12
KHTS-268 pre—preg[m

E,/GPa  E,/GPa  G,=G,=G,/GPa Wi

137.6 7.91 4.09 0.37
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Table 3 Material properties for METLBOND1515-4M adhesive

E/GPa G/GPa 7y/MPa Y
1.02 0.39 25 0.082
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Fig. 10 Adhesive shear strain distribution along

bondline under different tensile loads
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Fig. 11

11
Adhesive shear stress distribution along

bondline under different tensile loads
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Fig. 12 Analysis ultimate loads of double-lap joints

with different adhesive thickness
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Tensile Strength of Composite Double-Lap Joint

LIU Sui', GUAN Zhi-dong', GUO Xia',

LIU Jia®,

QIU Tai-wen®, SUN Kai’, CHEN Ping’

(1. School of Aeronautic Science and Engineering, Beijing University of Aeronautics and Astronautics, Beijing 100191, China;

2. Compositemanufacturing center, COMAC Shanghai Aircraft Manufacturing CO. , Ltd, Shanghai 200436, China)

Abstract: An experimental and analytical study on ultimate tensile strength of composite double-lap joints with different adhesive thick-

nesses is employed in the paper,test results indicate the major failure mode of joints is adhesive shear failure and the ultimate strength

of joints increasing with thicker adhesive. Analytical model is developed to investigate the adhesive failure of double-lap joint based on

the experiments. The model takes into account anisotropy of each ply in the composite laminates and elastic-perfectly plastic behavior of

the adhesive in the joints. The validity of analytical model for calculating shear strain/stress distribution is certified by comparing with

finite model results. Maximum shear strain criterion is adopted in the analytical model to predict the ultimate tensile load of double-lap

joint. Good agreement of the analytical predictions with the experimental results is obtained.

Key words: composite structure; double-lap joints; analytical model; finite element model



