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Abstract: PRSM was a new type of precision threaded transmission mechanisms. Currently, due to
the difficulty in grinding small pitch hard tooth profile precision threads, ensuring the machining accuracy of
PRSM precision threads was challenging, which led to a significant gap between domestic and foreign prod-
ucts in terms of load-bearing capacity, travelling accuracy and transmission efficiency and other perfor-
mance aspects. This paper selected typical PRSM products from domestic and foreign markets to conduct
statistical, analytical, and comparative research on thread machining errors. First, the axial profile of the
screw, roller and nut thread was detected based on the contact measurement method. Evaluation tech-
niques such as gradient threshold method and axis transformation theory were employed to assess and statis-
tically analyze errors including pitch diameter errors, pitch errors, eccentricity errors, and tooth profile
angle errors. Based on these analyses, the paper elaborated on the mechanism behind typical irregularities
in PRSM thread machining, such as taper in pitch diameters and periodic fluctuations in multi-start thread
pitchs. Furthermore. corresponding process optimization strategies were proposed for quality control in
thread machining, aiming to support efficient precision grinding and performance enhancement of domestic
PRSM threads.

Key words: planetary roller screw mechanism(PRSM) ; machining error; statistical analysis; process
optimization; precision grinding
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Fig.3 Principle of grinding and structure of external and internal thread grinding machines
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Fig.4 High precision coordinate measuring machine
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Fig.27 Roller tooth angle error distribution of each

prototype
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