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Cutter-Workpiece Engagement Calculation for Milling of
Spur Gears Based on Surface Trimming

ZHANG Rong-chuang, LI Ming

(School of Control Engineering, Northeastern University at Qinhuangdao, Qinhuangdao 066004, China.
Corresponding author: ZHANG Rong-chuang, E-mail: zhangrongchuang@neugq.edu.cn)

Abstract: A cutter-workpiece engagement (CWE) calculation approach for multi-axis milling of
spur gears based on surface trimming was proposed. Firstly, to accurately describe the relative
motion relationship between the milling cutter and the workpiece, a gear milling motion model
was established. Secondly, based on the established precise mathematical model of the involute
gear tooth profile, the constant scallop-height method was applied for tool path planning, with
precise calculation of the coordinate positions for each cutter location point. Thirdly, the cutter
sweep surface was approximated using a hemispherical surface, and the CWE was defined as a
partial sphere constrained by three boundary curves. The hemispherical surface was trimmed
using the surface where the boundary curves are located to accurately extract the CWE. Finally,
the engagement angles were calculated through an intersection operation between the CWE and a
plane perpendicular to the tool axis. A comparative analysis of the simulated and experimentally
measured CWE demonstrates the high computational accuracy of the proposed method.

Furthermore, compared with solid modeling-based method adopted in the literature, this method
has a higher computational efficiency.
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