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Theoretical Study on Real Tooth Surface of
Non-backlash Double-Roller Enveloping Hourglass Worm

DENG Xinggiao'*, WANG Jinge"*, ZHANG Junfu’, WU Jiang’
(1. School of Manufacturing Science and Engineering, Sichuan University, Chengdu 610065, China; 2. School of
Mechanical Engineering & Automation, Xihua University, Chengdu 610039, China)

Abstract: To acquire the real tooth surface of the non-backlash double-roller enveloping hourglass
worm, a mathematic model for the non-backlash double-roller enveloping hourglass worm gearing was
established according to the space meshing theory, in which the contact helix line equation of the worm
gearing was derived. On the basis of the contact helix line equation, Pro/E software was used to
produce the real tooth surface of the non-backlash double-roller enveloping hourglass worm. Then, the
contact helix lines acquired by Matlab software were compared with the tooth surface produced by the
Pro/E software, to analyze the influence of the number of contact helix lines on the tooth surface fitting
precision. The results show that the fitting precision of the tooth surface is determined by the number of
contact helix lines, and that the tooth surface acquired by the proposed method can exactly reflect the
real meshing tooth surface, with the fitting precision being 0. 001 00 mm, when the number of helix
lines is nine.
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