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Thread Load Balance Design Method of Planetary
Roller Screw Mechanism

Zhang Wenjie, Liu Geng, Tong Ruiting, Ma Shangjun

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

Abstract: In order to achieve thread load balance design of planetary roller screw mechanism ( PRSM), i.e. to
make the applied load uniformly distributed among the threads of roller, two sections which include structural pa-
rameters design and thread tolerance design are studied in this paper. Firstly, two criteria are presented to guide the
parameters design of thread form, which include intensity criterion and yield criterion of contact, and base on
which, the rated load and limit load of thread and the criteria of parameter design are developed. Secondly, the
effects of parameters of PRSM on load distribution are investigated by univariate analysis, and the nature of effect of
parameters on load distribution are obtained. Results show that the nature of parameters optimal design is to search
for a combination of shaft section stiffness of screw, roller and nut which can help to reach a uniform load distribu-
tion. Lastly, the effects of pitch deviations that obey normal distribution on load distribution are investigated, and
approach of tolerance design are presented, which is identified to be effective to reach a uniform distribution of ap-

plied load among threads of roller.

Keywords ; planetary roller screw mechanism; load distribution; load balance design; parameter design; precision

design; tolerance zone





