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A study on the behaviors of acoustic emission and cutting force signals in
different helix angle endmilling
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Abstract

This study shows how the change of helix
angle for different helix angle end mill affects
It was verified that

cutting forces are remarkably low when

machining accuracy.

endmill has helix angle of different helix angle
25", 31°, 37 and AE signals have less
relationship with the change of helix angle
Moreover, as the number of rotations are
increased, the AE signals are increased with
the proportion to the number but -cutting
forces are inversely proportional to the
rotation.
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Fig. 2.1 Schematic diagram of experimental setup

Photo. 2.1 AE and cutting force measurement setup
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Fig. 2.2 Front panel of LabVIEW

Table 2.1 Specification experimental equipments

TNV-40A(Tongil Heavy Ind, Korea
Physical Acousitic Co 1220A
signal amplifier(PAC-12204)

PCI-6024E(National Instrument U.S.A)
KISTLER-9257BA

*  kister-5233A

Machining center
AE Sensor
AE Sub unit
A/d Converter

Tool dynamometer

Tool dynamometer
control unit
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Photo. 2.2 Photograph of coated TiN flat end mill

Table 2.2 Terms of end mill

Angle Length Blade
X:gﬁ Rake | Clear | Outside Length Minor

Length Num H
5 Angle} Angle! Dia of cut cutting
843 1D | € | Nemm) | LM | Mimm) | Blade “egge

A=30°
A3l s | 8| 16 | 80 | 25 |, | fla

A=30°
B=25" 8 8 16 & 25 4 flat

Fig. 2.2 Utilized end mills

Table 2.3 Mechanical properties of specimen

L A% wh A 29 we ) A 44
A4 | #HY) &4 A Y | &%
TiN | 2300 04 1~2 -25 | 400°C |g24
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Photo. 2.3 Photograph of Machined workpiece
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Table 3.1 Experimental condition for machining center

Item Specification Value
) Spindle speed(RPM) 200, 300, 400,
Cutting
condition |Feed rate(mm/min) 120
Cutting_depth(mm) 1
Coated TiN for biffereat Helix
Tool  tAngle End Mill 216X 4F
. corbon steel for machine
Workpiece structural use SM30C
Cutting down-cut
direction up—cut
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Fig. 3.1 Up-cutting, 200rpm

Up-cutting, 300rpm

AErms(V}

Foroe(Fx+FysFZIN

255275 2905 30% 315 335 385g
Helix 2t £

Fig.3.2 Up-cutting, 300rpm
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Fig. 3.3 Up~cutting,
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Fig.34 Up-cutting,
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Fig. 35 Down-cutting,
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Fig. 3.6 Down-cutting,
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Fig.3.7 Down-cutting,

400rpm

Down-cutling, 500rpm

—m—AE ™
—e—Culling force [LIENEY

'c,‘i 4\‘? ‘e’f §‘? ,\‘1' _?‘f #9'
Hellx % 5

accalFreFysFall

Fig. 3.9}.3.10&
& 3A ¥ Fz2
FrHeE +-%UFge Y& 23T
2 & itk 2% FA4IME Fx, Fy
el A71E A, Fz2 4%
ze A7 A

sgase 339

@ 379
A3 ge
s =%

-242~

Fig. 3.8 Down-cutting,
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Fig.3.9 Up-cutting, 200rpm 25deg helix
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Fig.3.10 Down-cutting, 200rpm 25deg helix
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Fig.3.12 35deg, 200rpm Down-cutting
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