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Fig. 1 Tooth profile coordinate system
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Fig. 3 Relative curvature distribution
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Tab. 2 Relative curvature control function
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Fig. 4 Numerical solution of the mesh line of PRC gear 1 and SRC
gear in the first quadrant and the third quadrant
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Tab.3 Parameters of the finite element model
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GPa mm
mm mm
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Fig. 12 Principle of the torsional stiffness
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x4 HENELERSHT

Tab.4 Analysis of torsional stiffness results
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Tab.5 Maximum bending stress and maximum contact stress

PRC
Hife2
PRC

gear 2

SRC
LR
SRC

gear

PR
gt

Involute

CRC
w1
CRC

gear 1

CRC
52
CRC

gear 2

PRC
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PRC

gear gear 1

TR LT

Maximum

63.43 60.29 6436 5827 60.24  59.92

bending stress/

MPa

FRHE S T

Maximum

617.1 557.5 648.1 565.6 5619 5752

contact stress /
MPa
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Design of a spur gear based on the relative curvature control and analysis of
its stress and mesh stiffness

CHEN Zhiwei LIULei KONG Rong
(College of Mechanical & Electrical Engineering, Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract: The relative curvature of the spur gear mesh point is one of the key geometric parameters of the tooth profile,
which has a significant impact on the stress distribution and mesh stiffness of the gear. Starting from the relevant research on
constant relative curvature (CRC) gears, three types of non-involute spur gear tooth profiles were constructed based on the
relative curvature control strategy considering the time-varying mesh characteristics of gears, and the mesh simulation of gear
pairs was implemented. The influence of relative curvature control on the maximum contact stress, maximum bending stress,
and mesh stiffness of gears was analyzed. The effectiveness of the control strategy was verified. This work provides some
reference for the design of spur gears based on the relative curvature control.

Key words: Relative curvature; Spur gear design; Mesh process; Stress analysis
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