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Simulation of Enveloping Helical Gear Generation by Shaping Operation
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ABSTRACT
In this investigation, the authors propose a novel method of Enveloping Helical gear generation by shaping operation and
a math model to simulate its manufacturing process. The tooth geometry of the Enveloping Helical Gear is analytically
determined by simulating the conjugate motion between the workpiece(Enveloping Helical gear) and cutting tool(shaper
cutter) in the generation process. It is expected that such math modeling capability will give engineers an opportunity to
correct manufacturing related issues in the design phase and thereby reduce the developing period.
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Table 1. Design Parameter of Shaper Cutter and

Enveloping Helical Gear (Unit: English)
Shaper Cutter
Number of Teeth 46
Generating Pitch Diameter 475
Generating Normal Pressure 15.9006°
Angle ’ o
Helix Angle at Gen. PD 24.6332
Normal Tooth Thickness 0.1240
Enveloping Helical Gear
Worm Thread 17
Face With 1.7
Whole Depth 0.2303
Throat Diameter 4.0472

Fig.1 Enveloping Helical Gear Drive
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Fig.2 Applied Coordinate System for Simulation of
Enveloping Helical Gear Generation

Fig.ti Generated Envelpmg Helical Gear
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