IVRIIILMIDEESAZIIZEITS
TENRDBEM&ELIZET 2HE

An autonomous optimization of tool paths in canned cycles for end milling
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In order to perform a high-productivity manufacturing by fully utilizing the potential of today's high-speed
machining centers, it is important for a manufacturing system that can autonomously determine machining
conditions in an intelligent manner. This paper presents the implementation of an autonomous machining
process monitoring scheme and an in-process optimization scheme of tool paths and machining conditions
into canned milling cycles. Since a tool path is simple, repetitive, and known in such a canned milling cycle,
the implementation of such an in-process control scheme is more practical compared to the case under an
arbitrary tool path. This paper particularly considers a trochoidal grooving canned cycle as an example.
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Fig. 1 Schematics of trochoidal grooving cycles
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Fig. 2 Flow chart of learning steps in canned cycles
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Fig. 3 Measured and estimated cutting forces in XY plane
in 10 cycles of trochoidal grooving for model
identification
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Fig. 4 Measured cutting forces in one cycle of trochoidal
grooving as learning steps proceed.

Table 1 Pitch and the mean of measured cutting force within
each learning step in trochoidal grooving

learning step pitch mm cutting force N
Ist try 2.072 694.53
2nd try 1.829 659.26
3rd try 1.804 641.63
Table 2 Comparison of three tests in machining time to proceed
1 mm
pitch, | feedrate |time to proceed
mm mm/min 1 mm, sec
test 1 (constant
feedrate, pitch) 1.0 1120 1.340
test 2 (optimized feedrate,
constant pitch) 1.0 (varied) 1.075
test 3 (optimized feedrate
and pitch) 1.804 | (varied) 0.851
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