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ABSTRACT

This paper presents experimental results to know

the characteristics of machined surface due to

cutter runout. Cutter runout is a common but undesirable phenomenon in multi-tooth machining such as

end-milling process because it introduces variable chip loading to insert which results in a accelerated tool

wear, amplification of force varation and hence enlargement vibration amplitude.

To develop in-process cutter runout compensation

system, set-up the micro-positioning mechanism

which is based on piezoelectric translator embeded in the work holder to manipulate the depth of cut in

real-time. And feasibility test of system was done under the various experimental cutting conditions.

This results provide lots of information to build-up the precision machining technology.
Key words : Cutter runout, Chip-loading, Mutiti-tooth machining, Machined surface, Surface roughness,

In-process cutter runout compensation system, Micro-positioning

.M &

43 AR, A, AER, $FFFHL FAS

WA YA 2AUEE A R AR F27}
F2Y meh, 7 APEL ol FRE 239
g0 EQE AARoR NFER Uk 29
W, olshgre mrbel x2AWUAF7 mde Iy
FAIADA ) BARL FHAL B ohy
%, mulg Wris AAY €A 2dshe FR
Aglo] A1 glo}, o) e A vhel AF
% Aol

ole@ Ay AIAOE Ay el B
dTANE AT 28 R £AA 2
ud z5gs =55 4uge Fung
BHo®, Ziﬁ!%oi 244 ¥Ed Hge 49
& At HALA BBAIN2YE Agsa

e,
2 dFeMe ‘y_an%ig—x A FHEE ARl
AYEe Aol eFHE A" dobk(cutrer

runout) @4& Z'llﬂs}ﬂ AT AR AN Al

- 873~

WY T AN LAstE AE ol
4R HEERELL] Al AHA
2w, ol T F7FHA RIARFEH BEFLD
FFERE oVAA ITukE 2 #HEE JHAG
FTY FHE IFAIZL, JtEEET "Hopx
uh-Zebs By Ad x}i‘—% R

o &7 AIUEE FFANIA R3te FoF Aol
a9le] I vk /1-2/.

A, ol dig AAAozA, AUAFAME
Aoz AAY 2WE FHo AHAHRAY,
A MR R AFA Hilel TAEA Fx:
Fog 7lgjEe T, A¥a A o, 1
zeo] 2dE HoFEE AMgdte Hxe AWAE
vtAsteE $Fd wFzn gk a2y AAe
NELzAAE 1L DAYES] FAHAITZAHNEZ
A 2¥E A A7 AHPER A <A
A A Wsht AR wAE ¥ BEddd
B¢, E793 g7 vpEdA §F, &9 AbH

Lml



dFo] E71% g 880 FHE Bz g9
A Hopx @Ado] wASA Hrh

b, olepd FA ol Ao WAL
HEE=dd BASIAY ol AAY EFoz 04
AX APAFHL o8¢ ALAA HUu
Al 2®l (in-process  precision  compensation
system) o ML AF9 Aabyd Fdzid, 2
4, 28lx 7]Ee] HE& € NC, CNC &37)4,
Machining Center 52 7}&7)%o f494& H#9
gobe ZHolA W FoF HHATHARZA,
oldl tig Ao daMdo] FxH: Qo)

2 ATWY P MEFH A%

W FAA Y AY Wol WAL F28aA
U o8 A A% ATE 4FHoz Fauds
7 AsE, 94 doby ARE TR Aw
ABGes gute AAddel shefo) Wasiw,
By Azge AodE 9% sd=dols 74 @
AALLYZ L, AE R dolEA Wy,
agn Aokt Al 2 AlAAYY T3 A9
A7t 2HHoE Sy ojof Gk,

AY Yol d=-w FAH L GAFT
g ol§% JANTAA AF BAAE JEAQ
AEBLEEAM, Figla) o ey vpshzo), wa}
FF7E 71sAL FANA oy HHFe A

Ly
g8
h= e
3 3 h - %
<9 /‘% ~ T
Warkpiece

(a)

N End-mill cutter
rotation scallop surface profile
+ Feed direction from runout
-— varation of depth
of cut {(dr}

variation of cutting
force (dF)

Workpiece * NOTE : dr < dF
Actuation of workpiece by PZT

(b)
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Table 1 Experimental cutting conditions
cutting variables conditions
Radial depth of cut(dr) 0.1, 1.0 (mm)
Axial depth of cut(da) 3.0. 15.0 {(mm)
Cutting speed 300, 420rpm
Feed rate 35’50’70’7.6'85

(mm/min)
. Aluminum allo
Material Polyvethylene Y
end-mill{ @ 10) 4-flute
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Fig.3 Block Diagram of Cutter Runout Compensation System
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Fig.5 Comparison of Micro Positioning Feasibility with respect
to Rotating Frequency and its Surface Roughness
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