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The company Gleason and Heller released a new cutting method for spiral bevel gear and hypoid gears in 2013. This cutting method adopts a bell-type milling cutter on a general-purpose five-axis CNC machines. And it is flexible and suitable to manufacture large-size gears in small-scale production. General-purpose five-axis CNC machines are cheaper and easier to be obtained compared to the dedicated bevel gear cutting machines. However, the mathematical model of this method is not revealed under commercial considerations.

This research aims to establish a mathematical model of bell-type cutting method based on the target tooth surface. The tooth surface is first approximated using NURBS surface fitting method. And the mathematical model of bell-type cutter is established. The five-axis coordinates of table-table type five-axis machines are then derived through inverse kinematics. And generating NC codes for Siemens 840D controller according to the derived five-axis coordinates. In addition, fitted tooth surface are subdivided to reduce cusp during milling process, and let the surface of workpeice meet the roughness requirement. NC data and tool paths are checked using simulation software  VERICUT NC. A STL file is output  after the simulation checking. Topographic deviations are thus calculated to confirm the correctness of the proposed mathematical models.
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