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Abstract: A numerical model of planetary roller screw is established by using the finite element
method to reveal the dynamic contact load characteristics of synchromesh between the thread pair
and gear pair in the planetary roller screw. According to the motion principle of planetary roller
screw, the theoretical calculation formulas of the axial speed and displacement of nuts are de-
rived, and the static load distribution model of thread tooth is provided. The numerical results are
compared with the theoretical values in terms of kinematics and static loads, and the relative er-
rors are both less than 5%, which verifies the correctness of the model. Based on the numerical
model, the influence of different nut loads, screw speeds and friction coefficients on the dynamic
contact load of each contact pair of planetary roller screw is analyzed. The results show that the
fluctuation of contact load curves increases with the increase of screw speed, and the fluctuation

of contact load curves between gear pair and roller shaft end and cage decreases periodically. The
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steady state contact load of the screw pair fluctuates slightly under the influence of the synchro-

mesh of thread pair and gear pair and the meshing excitation of the gear pair. As the nut load in-

creases, the contact load of all contact pairs (but the gear pair) increases in direct proportion.

The thread pair and the cage share partial load of the gear pair, leading to the reduction of the

contact load of the gear pair. As the friction coefficient increases, the contact load increases obvi-

ously, and the fluctuation of each contact load curve becomes larger.

Keywords: planetary roller screw; synchromesh; dynamic contact; finite element method;

contact load
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Fig. 1 The main structure of the planetary roller screw
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Fig. 2 Standard planetary roller screw motion diagram
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Fig. 3 Force analysis at the planetary roller screw

screw-roller interface
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Table 1 Planetary roller screw thread pair parameters
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Table 2 Planetary roller screw gear pair parameters
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Fig. 5 Finite element model of the PRSM
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Fig. 6 Mesh density diagram of contact area between planetary

roller screw thread pair and gear pair
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Fig. 7 Axial displacement of planetary roller screw nut
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Table 3 Comparison between analytical solution and numeri-

cal solution ofplanetary roller screw nut axial dis-

placement
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Fig. 11 Dynamic contact load of planetary roller screw thread

pair
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