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Study on the Lateral Force of the Single Lap Joint of Composite Laminates
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Abstract: In the composite material single lap joint structure, due to the eccentricity of the load, the lateral force
is generated in the lap joint, which causes the lateral displacement of the joint and deflects the bolt. The stress
distribution of bolt and nut under static load is studied by experiment and finite element method. The results is
compared. Results show that eccentric moment in the single lap produces a strong stress in the thread position
of the bolt, resulting in the fracture failure of the bolt. And a strong circumferential stress raising in the nut,

causing the nut to break. The lateral constraints on the laminated plates can effectively reduce the stress ampli-

tude in the bolts and nuts. The calculated results agree with the test failure mode.
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Fig. 1 Geometry parameters of single lap joint structure
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Table 1 Basic mechanical properties of

5228/CCF300 composite

A I A E 4
Ei/GPa 134 Xt1/MPa 1549
E2 /GPa 8.38 Xc¢/MPa 1260
E;3/GPa 8. 38 Y1 /MPa 56.4
Gi12/GPa 4.63 Y¢/MPa 224
G13/GPa 3. 20 Z1/MPa 56. 4
Ga3/GPa 4.63 Z¢/MPa 224

iz 0.331 Si2/MPa 120
Vi3 0.331 Si3/MPa 120
V23 0.331 S23/MPa 90
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Fig. 2 Experiment device of single lap joint structure
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Fig. 4 Finite element model of single lap joint structure
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Fig. 5 Single lap joint structure deformation

diagram under the load of 0.9 P
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Fig. 6 Lateral force curve of nut
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Fig. 7 The circumferential stress distribution of

nut under the load of 0.9 P
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Fig. 8 The circumferential stress curve in the

inner ring of nut under different conditions
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Fig. 9 The circumferential stress curve in the inner

ring of two kinds of nuts under the load of 0.9 P
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Fig. 10 Bolt size and force
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Fig. 11 The axial stress curve of bolt generatrix

under the different conditions
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the different conditions
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Fig. 13 The radial stress distribution of the

straight hole diameter
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