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 Dynamic Cutting Model with Overlap Factor

OF &# & (FHEXSVBL) [F H B (FHEX - )
E RZZ RS (S1Ov k) F K B (FHEX)

Shu KARUBE, Satellite Venture Business Laboratory, Utéuﬁomiya University, 7-1-2 Yoto, Utsunomiya, Tochigi
Min XIAO and Keijin SATO, Utsunomiya University
Tatsuo SOUTOME, Pilot Corporation

An overlap factor is a cutting parameter to explain the occurance of chatter. Conventionally, »
the overlap factor has been treated as constant in cutting models. In this study, we express the
overlap factor mathematically, and construct new cutting model in consideration of dynamic be-
havior of the overlap factor. Furthermore, we compare experimental results with simulated results
and show that this model is effective at studying the chatter.
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. Fig. 2 Cutting model :
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{m:‘c’l +ema + kixy = Fysinog + Fycos (a)

miz + camedz + k2z2 = Frsinog + Fy cosaz
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F; = Focos¢ + Fisin¢ (5)
Fy = —F.sin{+ Fycos¢

7
¥ : Work displacement

( Horizontal direction )
v : Cutting speed
ki, k: : Spring stiffness

Fig.'1 Overlap factor
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¢ = exp(0.0587v + 1.0398h + 0.6742a — 1.2392)
A = exp(—0.0546v — 0.8856h + 0.8923a — 0.2388)
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(14)
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Fig. 3 'Experimental results
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Fig. 4 Simulated results
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