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Abstract According to the theory of cycloidal pin gear drive, a method of tooth profile optimization based on pressure angle
was proposed. The cycloidal pin gear tooth profile was divided into working section and non-working section. The factors that
affected the pressure angle of the working section were modification parameters and design parameters. The influence of the two
types of parameters on the pressure angle was discussed. With the two types of parameters as design variables and the average
pressure angle of the working section as the objective function, the cycloidal gear of RV-550E reducer was optimally designed by
determining the boundary conditions from the requirements of motion and lubrication. The results show that this method reduces
the average pressure angle of the working section of the example by 4. 14%, the maximum value of the pressure angle in the
single tooth meshing process by 1.35%, the maximum Mises stress of the contact tooth pair before and after optimization by

20.77% , the occurrence position is transferred from the cycloidal gear to the pin gear, and the model mass reduces by 9.38%,

which can ensure that there is no undercut phenomenon and obtain a good combined modify effect.
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Fig.3 Derivation diagram of pressure angle equation
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Fig. 5 Influence of isometric modification on pressure angle
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(a) Overall grid diagram of the mechanism
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(b) Partial refined grid diagram of meshing tooth side
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Fig. 15 Mesh diagram of cycloidal pin gear
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Fig. 16 Comparison diagram of the angular displacement
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(a) Nephogram of the maximum Mises stress of the
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S, Mises
43 3
4 3
437 3
43 3
: 3
2 3
+ 10!
3 £

(c) PRACRTET4E B K Mises B /7 &b 7= &
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pin gear before optimization
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(d) Nephogram of the maximum Mises stress of
pin gear after optimization
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Fig. 18  Nephogram of the maximum Mises stress of the model
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(a) Nephogram of the maximum stress of the contact
tooth of the cycloidal pin gear before optimization

(b) Al J5 BREREH AR HE A i B K N 1 b =
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tooth of the cycloidal pin gear after optimization
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Fig. 19 Nephogram of the maximum stress of the contact tooth
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