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Abstract: In order to obtain the Pascal worm gear mechanisms with different transmission charac-
teristics, a multi-stage denatured Pascal worm gear mechanism was constructed based on 2 stage de-
natured Pascal worm gear generation mechanism. Pascal worm curve was divided into N segments,
and different denatured coefficients were introduced in each segment, and the multi-stage denatured
Pascal worm lines were obtained. The mathematical equation of the curve was constructed based on
geometric graphics. The multi-stage denatured Pascal worm lines were applied to the gear mechanisms
to obtain a non-circular gear mechanism for variable speed transmission, and a mathematical model of
this type of gear mechanisms was constructed. A multi-stage denatured Pascal worm line gear mecha-
nism visual design platform was compiled for facilitating the optimization of the design, the effects of
denatured coefficient on Pascal worm gear were analyzed, and the selection criteria of denatured coeffi-
cient were summarized. The transmission characteristics of 3 stage denatured Pascal worm gear mech-
anisms were analyzed, and multi-stage denatured Pascal worm gear was applied on the presses. Re-
sults show that different transmission characteristics may be obtained by introducing different denat-
uration coefficients in different sections, and the larger the number of segments, the stronger the ad-
justability, and the more types of transmission characteristics may be obtained.

Key words: Pascal worm gear; multi-stage denaturation; transmission ratio; pressure angle; co-
incidence
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