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Influence of tenon structure contact surface geometry on contact stress
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Abstract: Targeting the contact boundary calculation accuracy problems, grid partition
strategy suitable for the tenon structure contact area was proposed in combination with the
photo-elastic experiment. On this basis, further analysis of the influence of tooth structure
and tooth profile angle on the contact stress was taken, and applied to verify the trapezoidal
tooth structure. Result shows that, the trapezoidal tooth of reasonable structure can effec-
tively reduce the contact stress, with less influence on other dangerous parts, so the reasona-
bly designed trapezoidal tooth has a certain advantage compared with the circular arc tooth.
After the optimization which takes the trapezoidal tooth contact angle as design variable, the

maximum equivalent stress of contact boundary drops 25. 54 %.
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Fig. 1 Contact between the plate and half elastic space
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Fig. 2 Contact stress curve of rigid body
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photo-elastic experiment
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Fig. 4 Contact stress curves of elastic body
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Table 1 Results of experiment and numerical calculation of inclined contact
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Fig. 6 Trapezoid and circular arc tooth”!
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Fig. 7 Chamfer / fillet plate contact photo-elastic
experiment

12 -

ok —msm 4
£ - - {#ff
E 8r
R gl
= 6
& 4r o
ol

1 L L J

0 0.2 0.4 06 08 1.0
PrEAE A A X T

B8 fEIAn /I8 AR i A g 26

Fig. 8 Chamfer / fillet plate contact stress curve
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Fig. 9 Anti-chamfer finite element verification model
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Fig. 10 Contact stress distribution of anti-chamfer

structure
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Fig. 12 Inverted trapezoidal finite element

verification model
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Fig. 15 Radial stress distribution of circular arc tooth
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Fig. 16 Radial stress distribution of trapezoidal tooth
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Fig. 17 Right angle trapezoidal tooth tenon sturcture

finite element model
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Fig. 19 Acute trapezoidal tooth finite element model
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Fig. 20 Contact stress distribution with different shapes of third tooth on tenon structure
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