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Abstract: In order to reduce the principle error of a skiving tool in generation of internal gears, a
new type of modified skiving tool is proposed. Starting from the rack cutter with profile
modification, and combining with the principle of the generation of the shifting involute, the
tooth surface equation of the continuous shifting skiving tool is derived, and the equations of the
skiving tooth surface and rake surface are combined to obtain a mathematical expression of the
cutting edge of skiving tool. A mathematical model of internal gear is established based on the
double-DOF envelope theory and homogeneous coordinate transformation, then the tooth surface
equation can be obtained consequently. A numerical example shows that the shifting mode, rake
angle and helix angle of the skiving tool are the main factors causing the principle error.
Compared with the formula method, the cutting edge of the new type of skiving tool profile based
on the rack-cutter method is closer to the reversely-enveloped cutting edge, and the tooth surface
deviation can be reduced by optimizing the profile modification coefficient of rack-cutter with the
minimum square sum of tooth surface deviations as the objective function, and the maximum
value of the tooth surface deviations can be reduced from 18 ym to 3 pm, resulting in a obvious
decrease of the principle error of skiving tool.
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Fig. 1 Coordinate system of the gear skiving principle
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Fig. 2 Normal tooth profile of rack-cutter with modification
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skiving tool in continuous shifting
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Table 1 Basic parameters of skiving tool and internal gear
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Fig. 7 Comparison of cutting edge curves
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Fig. 8 Tooth surface deviations of two skiving tools
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Fig. 9 Tooth surface deviation after modification optimization
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