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Simulation and Control of Cutting Forces in End Milling Processes
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Kyoto University, Yoshidahonmachi, Sakyo-ku, Kyoto 606-8501

This paper presents machining process simulator for 2-1/2dimensional end milling processes. From an arbitrary
NC program, the simulator extracts machining conditions that are not explicitly written in the NC program, such
as the depth of cut, along the entire tool path. The cutting force is then simulated over the whole path based on the
prediction model, which can be easily identified by conducting a set of pre-process machining tests. Furthermore,

the process simulation can be straightforwardly extended to the cutting force control. An intensive learning control
method of cutting forces based on in-process updating of the simulation model is presented. The validity of the
process simulation and the cutting force control method is verified in experimentation.
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Fig. 1 Each points and cutting parameters
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Fig.2.2 Machining procedure
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(b) Measured cutting force
Fig.3 Simulated and Measured cutting force

1st cycle 2nd cycle 3rd cycle

8 250 T T
:é 200 ‘ ' ‘ ' ' '
=10 Py Sn T T SE T S T
£ =100 [ 1 T
- | |
S TAVAN/ SN BT A
(@] 0 L L

0 5 10 15 20

Time [sec]

(a) elliptic cycles (trochoid type), desired level=120N
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(b) elliptic cycles (spiral type), desired level=150N
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(c) corner cycles, desired level=80N

Fig.4 Measured cutting force profiles with
model-based learning control system activated
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