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Cutter design of irregular pitch / variable helix end mills to increase chatter
stability in cutting

Suzuki, Norikazu
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It is known that regenerative effect, which causes self-excited chatter
vibration, can be suppressed by utilizing irregular pitch / variable helix tools. In order to suppress
the regenerative effect sufficiently, a suitable combination of pitch angles needs to be designed. The
present study proposes a design method of end mills, which ensures robust suppression of regeneration.
Firstly, irregular pitch design for simultaneous suppression of multi-mode regenerations is formulated.
In order to quantify the regenerative effect, a parameter named “ Regeneration Factor (RF)” is proposed.
Minimizing the mean value of the RF within certain frequency range, suppression frequencies are aligned
in the proposed method, resulting in robust suppression of regeneration regardless of chatter frequency
and/or spindle speed. The design method is extended for variable helix tools. The effect of the proposed
method on chatter suppression 1Is verified through a series of experimental investigations.
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