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Analysis of meshing characteristics of incomplete gear pair in
planetary roller screw mechanism

BU Xiaokun, FU Xiaojun, XU Ye, LI Xin, MA Shangjun

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

Abstract: Based on the roller thread equation, the spur tooth profile equation, and coordinate transformation rela-
tionships, the surface equations of the incomplete gear pairs in the planetary roller screw mechanism were estab-
lished. Combining the gear meshing principle with the surface equations of incomplete gear pairs, a model for calcu-
lating the contact point positions and contact line lengths of incomplete gear pairs was proposed. A finite element
model for incomplete gear pair was introduced to validate the correctness of the present model. The influence of the
initial angle and width of the spur gear on the meshing characteristics of incomplete gear pairs was analyzed. The re-
sults show that under the same meshing radius, the maximum and minimum contact line lengths on each spur tooth
structure are not affected by the initial angles of the roller’s spur tooth profile and the roller’s spur thread. The anal-
ysis shows that when the tooth width of the incomplete gear pair is an integer multiple of the roller thread lead, un-

der the same meshing radius, the contact line lengths on any spur tooth structure are identical.

Keywords : planetary roller screw mechanism ( PRSM) ; incomplete gear pair; meshing characteristics; contact

line length
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