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In this study, the gear strength design was conducted, considering dedendum
modification to prevent premature tooth contact and minimize unfavorable
transmission error for the external pinwheel gear set (e-PGS) system. The

distribution of loads of the tooth contact regions was quantified by introducing
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the load-sharing factor. In addition, the specific sliding, defined as the ratio of
the sliding speed to the speed of a transverse profile in the direction tangent to
the profile, was analyzed to consider the wear characteristics of the e-PGS
pinion. It was confirmed that the increase of the center distance modification
coefficient, one of the key design parameters, resulted in reductions in both
contact and root bending stresses, as well as the lower specific sliding.
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Fig. 2 Schematic diagram of e-PGS system
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Table 1 Design specifications for an e-PGS system
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Description Values
Pinwheel module, m, 60 (mm)
No. of pinwheel teeth, V, 124
No. of pinion teeth, /V; 9
Roller diameter coefficient, C,. 20/12
Center distance modification coefficient, y 2/12
Addendum extension factor, 3 4/3
Face width, b 160 (mm)
AGMA elastic coefficient, C, 187.6 MPa'/?
AGMA derating factor, k., 1.7
Input torque, 77, 51.94 (kKN-m)
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