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Study on the meshing theory of the ring-shaped roller screw mechanism

FU Xiaojun, LI Xin, MA Shangjun, TONG Ruiting, LIU Geng

('Shaanxi Engineering Laboratory for Transmissions and Controls, Northwestern Polytechnical University, Xi’an 710072, China)

Abstract: Based on the structural characteristics of ring-shaped roller screw mechanism ( RRSM ), helical
equations of the screw, roller and nut are derived. Meshing equations at the screw-roller and nut-roller interfaces are
developed, which can be used to calculated contact positions of thread teeth. The equations of axial clearances in
the RRSM are also derived and zero-clearance design values of the thread thicknesses are given. By comparing the
contact positions and clearances obtained from a previously published numerical model, the feasibility of the pro-
posed model is validated. The influence of structural parameters on the meshing characteristics of the RRSM is ana-
lyzed. When the nominal radius of the screw is increased or that of the roller is decreased, the contact point at the
screw-roller interface will move towards to the tangential-point of pitch circles. The difference between the value of
the screw flank angle and that of the screw flank angle has great influence on contact positions. When the values of
the nut and roller flank angles are equal, the contact points will lie on the tangential-point of pitch circles and the
zero-clearance design value of the thread thickness at the nut-roller interface is equal to the half of the screw pitch.

The radius of the roller thread profile has little influence on the zero-clearance design values of thread thickness.

Keywords: roller screw mechanism; ring-shaped tooth; helical surface; contact position; clearance
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