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2 62.0 2 72.3
—40 3 56.0 60. 6 —40 3 76.0 78. 1
4 61.0 4 91.0
5 62.0 5 83.0
1 61.0 1 69.0
2 60.0 2 66.0
0.75 20 3 67.0 60. 2 0.75 20 3 76.0 67.8
4 54.0 4 51.0
5 59.0 5 77.0
1 51.0 1 56. 8
2 52.0 2 62.0
80 3 50.0 51.6 80 3 73.0 63.8
4 51.0 4 63.0
6 o7 5 54.0 2. 00 5 64.5
1 72.0 1 94.0
2 74.0 2 88.5
—40 3 65.0 74.7 —40 3 93.0 91.7
4 88.6 4 94.0
5 74.0 5 89.0
1 77.0 1 80.0
2 70. 6 2 83.0
2.25 20 3 68.0 71.7 2.25 20 3 71.0 77.2
4 69.0 4 77.0
5 74,0 5 75.0
1 58.0 1 72.0
2 63.6 2 70.0
80 3 66.6 63.8 80 3 72.0 74,2
4 63.0 4 83.0
5 68.0 5 74.0
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Fig. 6 Shear strengths of specimens varying with temperatures

under different conditions
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Table 2 Influencing factors under different conditions
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Fig. 9 Stress distribution on the adhesive surface CD along the overlap length direction under different conditions
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Influences of adherent thickness, temperature and velocity
on strength of adhesively-bonded single-lap joints

CHEN Xuan', LI Yu-long'*, SHI Fei-fei', ZHAO Hai-yan*, MA Xiao®
(1. School of Aeronautics s, Northwestern Polytechnical University ,
Xi’an 710072, Shaanxi, China;
2. Department of Mechanical Engineering . Tsinghua University ,
Beijing 100084, China)

Abstract: In order to explore the failure mechanism of the structures with adhesively-bonded single-lap
joints, a Hopkinson tension bar technique was applied to investigate influences of adherent thickness,
temperature and velocity (the maximum velocity at the end of the specimen) on the strength of this
kind of joint. Experimental results show that the strengths of the specimens tested increase with the
increase of the adherent thickness and velocity and the decrease of the temperature. The finite element
method was adopted to analyze the stress distribution in the adhesive layer. Analysis displays that
shear stress affects the strength of the specimen more dominatingly than peel stress. An influencing
factor, which was the value of peel stress divided by shear stress, was introduced to further discuss
the effect of peel stress on the strength of the specimen. Further discussions indicate that the effect of
peel stress decreases with the increases of adherent thickness and velocity and the decrease of tempera-
ture.

Key words: mechanics of explosion; failure mechanism; Hopkinson tension bar; single-lap joint; ad-

herent thickness; temperature; velocity; strength
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