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Development of NC milling simulator for chatter vibration

NISHIKAWA Takatoshi, HHIMEMIYA Kazuki and KIKUTA Keiichi

Chatter often occurs in end milling due to low rigidity of tool and causes poor surface quality and tool

damage. A chatter stability lobe diagram based on analytical approach is an effective tool to improve

productivity without chatter. But it is insufficient for milling complex shape including die and mold where

the cutting depth varies with tool positions, because it is effective mainly under the constant cutting depth.

The paper presents a quantitative index of chatter stability based on semi-discrete time domain analysis for

milling complex shape with arbitrary cutting conditions. A NC milling simulator is developed for

visualization of chatter stability and avoidance of chatter. It calculates cutter-workpiece engagement

conditions, dynamic forces including process damping and indexes of chatter stability. Additionally, tool

paths are modified with the reduced axial cutting depth at the instable positions to avoid chatter. Two

examples are shown to validate the effectiveness of the simulator.
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