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Damage failure analysis for composite bolted joints with tightening
torque subjected to static loadings

WANG Darr yong',/ WEN_Wet dong’

(1. Institute 53 of China North-Group Corporation; Jinan 250031, -China;
2 College of Energy and-Power Enginéering,
Nanjing University of A eronauties and Astronautics, Nanjing 210016, China)

Abstract: A damagefailure method-was developed to predict the static strength and fail-
ure modes of composite bolted joints along with three dimensional finite element technique.
The damage status for different ty pesof joints, the whole process of failure initiation, propa
gation and catastrophic failure of the structure were also simulated. The predicted results
and X-radiographs of-$pecimens were compared. T he results of experiments and simulation

are very consistent, showing the successful ultimate strength simulation capability of the

model.
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Fig. 2 Finite element model of the

com positejoint with auxiliary plies

1
Table1 Comparison between experimental and

predicted results for the laminate joints

Fig. 4 Finite element model of the composite

joint without auxiliary plies

2
Table 2 Comparison between experimental and predicted

results for the composite joints without auxiliary plies

WD kD /M Pa 117/ M Pa 1%
5 2 131. 25 128. 88 1. 84
3 3 212. 50 253. 51 - 16.18
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Fig.3 Comparison between the predicted results and
experimental X radiographs for the laminate

joint with auxiliary plies
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5 2 160 133. 81 19. 57
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Fig.5 Comparison between the predicted results and
experimental X radiographs for the laminate

joint without auxiliary plies
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Fig. 7 Illustration of damage propagation
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