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Mathematical modeling and experimental verification
for Precision Positioning Control of VCM

J. D. Hwang(Mech. Eng. Dept., PNU), J. H. Kim(Mech. Eng. Dept., PNU), Y. K. Kwak(Mech. Eng. Dept.,
PNU), S. H. Kim(Mechatronics Eng. Dept, Dongeui Univ.), J. H. Ahan(Mech. Eng. Dept., PNU)

ABSTRACT

Voice Coil Motor is used linear motion actuator system that require precision positioning control. In order to
control precision positioning of voice coil motor, Mathematical model of voice coil motor is needed. Mathematical
model is obtained by combining voice coil motor's equation of motion with the equation of circuit and characteristic
of voice coil motor. The induced model can predict output displacement according to duty ratio and amplitude. The
model is verified by experimental test. Simulated results have tracking errors of less than 10 percent of experimental

results
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Fig. 1 Photograph of Voice Coil Motor

(a) Inner Structure of VCM

(b) Magnetic flux paths of
VCM
Fig. 2 Voice Coil Motor
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Fig. 3 Response of Duty ratio 50% according to
input value

4. AY ZX R Mol AAHE

4.1 ¥ Fx 74

Alz=Elo] AL W9 AEE F7] 9% pCe
AolZ 93 AEEZ, PWM A
3t7] flgk dRsetolH, agla
9} o]FHe WHE S5 Y% Y
(Linear Encoder)® T4 %t}
o] A|~He] Alg¥ HolA Y RE 7+ Hu
3] (Peak force)S 440Nolt}, 1glal HolxA FY
BH FF Al 7FeAe] WHAFES EUYEEE
f13te] Yo dzYE AFEESIT o] gy «l
Ao B35S 0.5m ) 4 £5= 1 m/sol
. d=etelnl= AW RMS 30V, 20A9] =¥
S 9 F e g g3 $EFIrE A
207+ A 7}5 3t

SE A
Ho

4.2 M O{A|AHE]
A 2~BS Ao]sl7] PC_NC7HEe] Ao A ~ElS

T8l Fig. 42 A|Age] Alojzzage] &
52 vehd S5,

AlzEle] AlofEas v g $41 PCE 9]
&oto] AREA7E flahs Wl A5S g ¢
Al W9 AYE AFLdTAE o838t PWMA

L n&How WYY F e AEZHE |
7HA ok

AEZH uUFoxo AojzZzzadle] 572
o5 2o d=88 A¥o] 4 7] (Interpreter) &
Fote] dAl S At NHoew Wiy, W
H Aol st ®3t7](Interpolation)E A A A
Aol F7imit xHE &£ T (Velocity
Profile)S AAdsith AAHE SEx=ade A%
Al A g8 F=d F5& 37 f8 93
F+(Circle Queue)oll Aol =t}

AEZHo = Vg JHAAE Aoz =10l
A0] o] Aol ZEZae] WA Yo} ol &
Aol F71Z vro] g Alo] Fr)ol 7tord WE
ALstA ek agla @l Aol Frlel Jropdt
W7 AA W 1 Agle] A7 wheEl wg ¢
AAE FX HeolEd g3t PWMY FHEHE 2
Astth, o] FEHIZ 7|22 PWMHE S A8k
o5 W3 2R B PWMAZE W3 oS
AFEgolnz Yy Es vy AR=dolHd
AE WgE PWMASEE o gitel PWMAlE ] 3
B AF AEE Holx IY HERE Fof Ho
2 F3Y HEE FEI Holx 3Y EHIF &
AolAl =W guYo] qlIAEE o]&dte Holx
d HE HIE SAHsIL AEEHE ol
HAZAHZLS 2lo] EQit}. AEEHAMHE &
ool i Rige) vwele QAE FIta o
2b el sllgste wERE 7 PWMAISE T
=g ddh. 28 99 HAHE vEste] 9
FES A do

= = =

oxl ok
fo rit, Q. F

~

(
=

Fig. 4 Block diagram for control program of VCM
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