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Monitoring technique of machining condition using multisensor in high-speed machining

Aast (A 9), 293,

AAH(FA ERC/NSDM), v, 713 7] 8(F)

Jeon Ha Kim(Grauduated School, Pusan Nat1 Univ.)
Myeong-Chang Kang, Jeong-Suk Kim(Pusan Nat'l Univ. ERC/NSDM)
Seung-Pyo Na, Gi-Tae Kim(Hwacheon Machinary Co.)

Abstract

The high hardened materials that are remarkable
in aspects of durability have been used for die and
mold industry. As the high hardened materials are
hard to machine, the high-speed machining is
essential to manufacture these materials. Currently, in
the general turning and milling, experiments to the
tool wear monitoring have studied, but those have
not applied in high-speed machining. In this study,
the cutting mechanism was analysed by the cutting
force according to cutting conditions, and the param-
eters to monitor the tool wear were selected from
the tendency of the cutting force and acceleration
according to cutting length in the high-speed machin-

ing of the high hardened materials(STD11).
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Fig. 1 Schematic diagram of experimental setup

Table 1 Instruments and specifications

Instrument Specification
Machining
Center Max 20,000rpm
Accelerometer| B&K Response Freq.: ~ 15Kk
Dynamometer | 3 axis, Frequency range:5~ 10k
Oscilloscope | 4Ch, Max Sampling : 400Mk
CCD camera PULNIX (X200)
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Fig. 2 Types of workpiece

Table 2 Workpiece and tool

Workpiece | STDI11 (Hrc 62)
Tool Korea OSG(4 edge flat endmill)
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Fig. 3 Tool shape and tool wear measurement
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Table 3 Cutting conditions for cutting force

measurement
Experiment | F¢mm) |Dj(mm)| D{mm) Ss(rpm)
FooD=01an | 2020081 10 | Q02088 1 10,000
F, variation %‘33;88? 10 005 10,000
D variation|  0.05 10 | L2001 1000
S. variation |  0.05 10 0.05 4'8‘320”5%(()’(()’”
F. : Feed per tooth, D, : Radial depth

D. : Axial depth, Ss : Spindle speed
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Fig. 6 Characteristics of cutting forces
according to feed per tooth
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Fig. 7 Characteristics of cutting forces
according to depth of cut
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Table 4 Cutting conditions for wear test

Experiment | Ss(rpm) D {(mm) Fi(mm)
8,000

Ss variation| 12,000 0.06 0.05
16,000

0.04

F, variation| 12,000 0.06 0.05

0.06
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Fig. 10 Tool wear according to spindle speed
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Fig. 11 Tool wear according to feed
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Fig. 16 Acceleration according to cutting length
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