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Study on Displacement Circle Radius Design for Huge-Scale Marine

Crown Gear Coupling

GUAN Yabin, YANG Xiaohui, FANG Zongde, LIU Chao, CHEN Guoding

(School of Mechanical Engineering, Northwestern Polytechnical University, Xi’an 710072, China)

Abstract; The problem that traditional design formulas for displacement circle radius cannot be
applied to the huge-scale marine crown gear coupling with large size, heavy load and variable
shaft angle is considered. Relationship formulas of the optimum displacement circle radius with
structural parameters and working condition parameters are established by a finite element
analysis and response surface methodology. Firstly, based on meshing theory and coordinate
transformation a high-precision finite element mesh model and an assembly model of crown gear
coupling are established. Secondly, a design criterion of the optimal displacement circle radius is
determined by considering the two boundary conditions of 0°and maximum shaft angles and
combining contact stress, bending stress and contact position obtained from an example of a
marine crown gear coupling. Then, relationship formulas of the optimum displacement circle
radius with torque, teeth number, modulus, tooth width and maximum shaft angle are fitted out
based on Latin hypercube sampling method and response surface methodology. Finally, the

optimum displacement circle radius values are calculated by a finite element method for a group of
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large shaft angles and a group of small shaft angles, and compared with those obtained by the

response surface model. The results show that displacement circle radius reaches the optimal

value when contact position is 0. 2 times of the width of the tooth; The optimum displacement

circle radius of huge-scale marine crown gear coupling is affected by the following factors in turn:

maximum shaft angle, structure size, and load torque; It is concluded that the response surface

model is effective and can be used to design the displacement circle radius of huge-scale marine

crown gear coupling.

Keywords: huge-scale marine crown gear coupling; optimum displacement circle radius; variable

shaft angle; response surface methodology; finite element analysis
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