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Analysis of assembly errors of the roller enveloping hourglass worm drive

TANG Peng, CHEN Yonghong , ZHENG Zhengding s CHEN Bingkui
(State Key Laboratory of Mechanical Transmissions, Chongqing University, Chongqing 400044, P. R. China)

Abstract: In order to analyze the influences of assembly errors on the contact of roller enveloping worm
gearing, an interference analysis model of the roller enveloping worm was build based on the theory of gear
meshing and differential geometry, considering four assembly errors: center distance error, worm axial
error, worm gear axial error, and shaft intersection angle error. The quantitative evaluation index and its
numerical calculation method of the transmission pair under two kinds of interference conditions were put
forward. The correctness of the mathematical model was verified by the example calculation. The results
suggest that the theoretical contact line of the roller enveloping hourglass worm gearing is a space
cylindrical spiral curve near the middle plane. Among the components of the assembly error, the axial error
of the worm has the greatest influence on the contact interference, while the axial error of the worm gear
has the least influence.
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Fig. 1 Coordinate systems in the worm drive
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Fig. 2 Tooth surface of the roller worm
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Fig. 3 Coordinate systems of the worm drive with errors
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Fig. 4 Two types of the interference cross sections
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Fig. 6 Flow chart of solving the interference vertices
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Table 1  Structural parameters of worm
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Fig. 9 Relationship between the axial error of the worm and the interference area
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Fig. 10 Relationship between the axial error of gear and the interference area
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