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Fig.1 FEM model of stress distribution in the joints

under shear load
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Fig.2 X-stress distribution in the joints: (a) planform of the

model and (b) main view of the model
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Fig.3 XY-shear stress in the joints
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Table 1  Strength of the composites
Tensile strength, Compressive Longitudinal shear

od/MPa strength, o./MPa strength, /MPa
124 409 219
T z
3
X
- L2 Y

L3

K4 BRI R AR OR

Fig. 4 Sketch map of the loads in the model
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Fig. 5 Stress distribution curve on the loads
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Table 2 Mechanical properties and failure forms of the joints
Sample(®3.4) El E2 E3 E4
Lap width/mm 17.46 17.32 17.12 17.56
Lap length/mm 30.42 29.28 30.30 30.14
Maximum

load/kN 1.09 3.37 1.39 2.22
Strength/MPa 120.1 371.2 153.1 244.5
Failure mode Rivet Rivet Rivet Rivet

failure failure failure failure

Average

222.23
strength/MPa
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Fig.6 SEM image of the riveted joint
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Numerical Stimulation and Experimental Validation of Stress
in C/SiC Riveted Joints under Shear Load

Zhang Qing, Liu Yongsheng, Men Jing, Wang Qing, Cheng Laifei, Zhang Litong
(Science and Technology on Thermostructural Composite Materials Laboratory,

Northwestern Polytechnical University, Xi’an 710072, China)

Abstract: The stress concentration and fracture form of C/SiC riveted joints under shear load were investigated by using a FEM model
and its accuracy was validated by experiments. The calculation results show that the stress concentration in C/SiC riveted joints is
reasonable under shear load and the riveted joints in given size will be damaged in shear fracture form. All riveted joints are damaged in
shear fracture form in the experimental validation. All of the starting fracture points occur at the inner of junction plates, which
demonstrates that the established model for analysis of fracture form of C/SiC rivet is correct.
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