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Research on finite element analysis and influencing factors of
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aircraft tenon joint structure
REN Haojie, HE Fajiang, CHEN Zhixiong
(School of Air Transport, Shanghai University of Engineering Science, Shanghai 201620, China)

[ Abstract] The finite element method is used to analyze the Hertz contact problem, and the finite element solution is consistent
with the Hertz theoretical solution. The influence of mesh size on the contact stress accuracy is further explored. The results show that
to obtain reliable Hertz contact stress, the ratio of mesh size to contact half-width (d/a) should be less than 0.5. At the same time,
the process and key point of solving the contact problem by the finite element method are determined. Taking the dovetail joint
structure of an aero—engine compressor as an example, the numerical analysis of the model is carried out by using the finite element
method. The results show that there is a high—stress gradient at the edge of the contact area, and the size of the mesh has a
significant effect on the finite element solution of the contact stress. By establishing mesh models with different density degrees, the
accuracy of the finite element solution of contact stress is improved, the dangerous failure area of the contact surface is determined,
and the influencing factors of contact stress are further analyzed.
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Fig. 1 Contact pattern and stress distribution
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Fig. 2 Finite element model of contact between two cylinders
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Fig. 3 Finite element models with different mesh densities
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Fig. 4 Maximum contact stress varies with mesh density
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Fig. 5 Dovetail joint structure model
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Fig. 6 Stress—strain curve of TC11 tension
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Fig. 7 Finite element model of dovetail joint structure
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Fig. 8 Stress distribution nephogram
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Fig. 9 Stress distribution in the contact area
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Fig. 10 Trend of maximum stress with grid density
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Tab. 1 Calculation error analysis of mesh models of different sizes
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Fig. 11 Contact stress distribution under different working conditions
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Fig. 12 Contact stress distribution under different friction coefficients
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