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Abstract; The cutting forces involved during gear hobbing play an important role in process
parameter optimization, hob wear prediction and hobbing machine design. The geometrical
simulation of the gear hobbing process based on solid modelling was realized. Solid chips were
extracted accurately and undeformed chip thickness was calculated. To model the hobbing
process, the tool cutting edge was divided into small differential cutting edge segments. The
cutting forces exerted on each cutting edge element were calculated based on Kienzle-Victor’s
equations and the total force components acting on the hob were obtained by integrating the
elementary force components. To validate the predictive model of gear cutting forces, the
experiments were carried out in DMUS0 five-axis CNC machining center equipped with a Kistler
9123C rotary dynamometer. The simulation results are compared with the experiments. The
cutting process is well captured by the predictive model, and good correlations in cutting forces are
observed between the predictions and experiments.
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Fig. 1 Basic kinematics of gear hobbing
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Fig. 2 Cutting edge discretisation and coordinate
systems
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Fig. 3 Hob tooth coordinate system
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Table 1 Process parameters for gear hobbing
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Fig. 4 Undeformed chip thickness in the typical hob
tooth
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Table 2 Undeformed chips for gear hobbing
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Fig. 5 On-line data acquisition for hobbing forces
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Fig. 6 Scene diagram of hobbing force measurement
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Table 3 Cutting force coefficients
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Fig. 7 Coordinate system of dynamic dynamometer
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Fig. 8 Comparison between calculated and measured cutting forces in gear hobbing
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