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The control characteristic evaluation of Desktop machine tool

J. Y. Park(Graduate School, Pusan National Univ.), D. W. Lee(Pusan National Univ.),
J. S. Kim(Pusan National Univ.), W. S. Jeung(TechMac Co.)

ABSTRACT

Recently, as the demand of small-sized precision parts is rising in precision industry such as mobile, automobile, optic, ete,
the requirement of small-sized machine tool is increasing. Desktop machine tool define small-sized machine tool that is able

to install in table. According to diminishing in size, Desktop machine tool is able to economize production cost by reducing

work area and consuming electric power. But Desktop machine tool generates vibration in acceleration and deceleration

modes by inertia force of moving part. Also vibration is generated when it move simultaneously two axis or three axis. Such

generating vibration situation is reason of declining stiffness of machine tool structure because of smallizing in size. And this

vibration has a large effect on precision of machining products. Therefore, evaluating of the control characteristic is

necessary for minimizing vibration of machine tool as much as possible to accomplish precision machining of small-sized

parts.
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Fig. 2(b) Y axis positioning error
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Fig. 2(c¢) Z axis positioning error
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Fig. 3(¢) Z axis linear motion error

3.2 ojlMlolE HIt
Aol B0 g 4L 7k F2o P99
Al Al 1pm o]3t2 5 3 o] A=o]4

A

gty oo

e SHE Aldd dd G52 SAHEAT. v

ol &4 A olFAle £E: 25mmis o|H,
o] Ho) =& sommss olth ZAAT Ipm

Al

o]

ek mAe] e L §HS Bo FHoH 01
m dAle ot S At %kzow 235127 0.1

pm 9] wA] o]0l QTFE AeE ol

Uzozy 285 s}sabA "o

Fig. 4(b) Y axis micro step(1 pm, 0.2 um, 0.1 pm)

Fig. 4(¢c) Z axis micro step(1 1 m, 0.5 pm, 0.3 j1 m)

=
=)

139

4. MOl E4 "It

4.1 SEHA "It

MEEEE 5 A JElE Aojsol i
Ags olfsle] £xy EFE AAdE oldma

27 o)lFAYNE HagR st dEx
Aojukalo] el B AFME AR ARAE
AX Ao} R2E ALY, T AdA HEES
FFA717] HEldE oEAZE HEd"w 2R
AXAR wE Ad Wl Egsleof g} 3=k,

SHo} wEAA HHE FRE AEH 2FS
FEAZIAl "Hoh 28 HY RES gUsis
T Aol WFold AFe FHA A
AL 7AA "ok aE= MBEAe $HEASE
ZHEsty F2EY HFE A AFHoF ol
B JAFAHE F487] 3 SHAEHE
ZAsWA Laser Interferometer & A}8-3}9]
Exxe =d"ste FEHE Fodsla SAld
NEZAE AFEStA] olFAld WAEE X1E9
azs18 FA3sAY. olde oAy FES
7S AE VM F ARS e AR A
20mm 2% olFstHA A"adct a9
o] 4% 9] 2= 25mm/s ol HEEE
400mm/s2 2 JHAA Ao dF 1 A AA
JeE 7z

3 24479 AEPolr nggor d4FE
ExAEo g 5ol weAAR T H
ol% g YA gkl e LW FETL Ao AR

=

SN wHE AFE o FEA
A9 93YL ¢ 4 YAk 2e|=e dAde
Azl ABEE AR B SEHEER
AANES deh. oWl nFWELE ZHoY
ALEE AC ME EE AZ Alela] A AG %
FAFAEAN F0 2R A dAFE
ge @ & QA 2m, HAH AR
Desktop 7}3 7] d
BYFL ol

Fig. 5 Position & vibration diagram
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Fig. 6 Position &vibration diagram
in high response

Fig. 7 Position & vibration diagram
in optimum response

Fig. 8 Resonance frequency (130Hz)
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