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Low Cost High Efficiency Machining Technology
for Aluminum Cutting
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Summary

Machining time for the engine parts tends to increase by realizing high functionality of the products in
next generation. In order to implement machining with higher efficiency while assuring machining
quality, it is necessary to confirm the cutting condition during machining and control cutting conditions
properly according to cutting force.

In order to realize this, the following technologies are necessary. 1. “Cutting force sensing technology” to
measure net cutting force with high accuracy, 2. “Cutting force determination method” by ensuring
consistency between actual cutting force with #1 technology and CAE, and expect the target value of
cutting force as the maximum cutting efficiency by CAE. 3. Based on these technologies, for the changes
by wear of cutting tool and hardness of work material, we developed “Adaptive control technology” to
control cutting conditions to realize the maximum cutting efficiency. This article introduces the efforts of

these technologies.

Key words : Production-Manufacture, Machining, Sensing of Cutting Force, Adaptive Control,
High Efficiency Machining
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g. 2 Comparison of Cutting Force Responsiveness at
Initial Period of Drilling
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Fig. 4 Output Error for Input
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Fig. 5 Temperature Drift of Each Tool
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Fig. 6 3D Model of Drill Bit Shape
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Fig. 7 Comparison of Actual Machining Data and CAE
Data
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Fig. 8 System Schematic
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Fig. 9 Conceptual Diagram of Real-time Adaptive
Control

—209—



AV E

No.36 (2019)

@URE 720 O TSRS LT L 8L, A%
R CHE, ZOFEEIEI N2 6RO T — 7 THIHIRE
DA —=_"—=F 4 FEEET (LU, Ut a 7 fle i
#H) +THrYy s e L, Fig 10ITRTEIICT P A
7 VHIAELEEIE ) OSEAIEAS, FFAMEIC A D K O BIFI%
DNA—N—F A RETU—J1HZ ¢ IZarytue—L75H
DT, 1B LOMTHROXEY HEIT—ETH D,

ATEUN TR O U N REEZ B A GEITRE L
FHETHEREMTROEY A — =T34 RETFIF5Z&T
GIE BRI AD LS 2 bae—v L, AilEANLE
DENEI A AR ZE] - 72358138 E LeFE T4 RN
TREDE D A —N—F 1 R& EIF 5 2 & TR
fEIZAD LS = br—nT5,

2B, O-QLELLOHIHE A ——TF 1 ROMIEH
&, ROCUHIAOFBEELTEICRETEDLLD

BA%E L7z,
Target
cutting force

s fe b ianT %
R e Dt e D S LA L T T T

:| Cutting force (Previous time) }

| Feed rate (This time) I

] [ Feed rate (Previous time) ]

Cutting force (M)

Feed rate {mm/min)

.
.

Time (s)

Fig. 10 Conceptual Diagram of Feed Rate Control
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Fig. 11 Machining Example by Real-time Adaptive
Control
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Fig. 12 Transition of Override
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Fig. 13 Machining Example by Feed Rate Control
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