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Study on Friction Effect for Optical Image Stabilization Actuator with Ball
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Abstract

In this paper, 2-axis driving mechanism, which uses voice coil motor (VCM), is proposed to measure the
friction force. The proposed VCM actuator consists of two parts; structural part and magnetic circuit part. Structural
part is simplified to perform the friction experiments. Magnetic circuit part is composed of two parts. The
experiments are accomplished by changing the mass of moving part. Through the experiments, optimal dimension
is selected. Finally, the experimental results are verified and the optimal case is applied to the 2-axis driving
mechanism, optical image stabilization actuator.

Key Words :  Ball bearing, Voice coil motor, Friction force

7|49y 2 & 75 HFHLUS2Z Piezo-electric (PZT) 2
AT} voice coil motor (VCM) 2 A5t HAlS

=g

Fa :rl(ia: 2 FF< £ QUL PZT bimorph bending actuator
£ Ore= of chet H 7Tt FHEQACHI]. P AL whE
Nag ET SE 549 FHS JND UKD W a7}
/ S

res Hs DICHS D2 JERIL UCH O[O HEEHAl VM
282 HEZO YAS Mo MY ARES HIYOZ WE SH S

= A

5 U= S5 EAE M2 JtxE BEO| YUCh EF TS A2l T
Ve= aw Sstn Jbzo| MEsiChs MEE JhX1 YUCh
A TY EEA 012t FHES JHXIE VCM WAS HBoE W
© HU=EHE Aol Cf3t o170 2Ers| MYE D AUCH2IB]

L 2= Axidol 2 % TSHIILSE ABots TSIE ol

IR BEUAS JND UCL HENS TS

=

L. M2 s _ R
ALE JENFIIZIN MEE=E 87 HE
1 ME BHOIE MFHLISS AFSS OhEo thet &4
T 21z = FATCZE St QUL ENFY|7|0] ofst

=S .
E-mail : jumulri@yonsei.ac.kr S 7= CD, DVD, BD 282 ME&H= 3 573
TEL : (02)2123-4677 71, €8 PC, tE=O &*%% & U= 2Eets

* Mt HEXNET|7|oAFHE = == =

wx O N|CHEtT 7| H 2 &tn} = —_I'L%jlo'” CH ot g'—l'"jl' Etd Fol X|_|°oHE|—T‘— ?v“-_‘l'
[41(51. £t HXE FtH 2t XS HIHO A
SEHD Ys YAS Z2ANE ZOE YA

74 HEMEA AR S =2E/A 6 A M235,20104 9



=HE YHS 2 AMEstL UG StAEE
ZE[AHE M2 AZEE JI0IER AMESIHH
2 5 732 st= A07| W= BREOo| Chet
SA0| Ea STHES 2400 73 YACE
=22 A8ste HALEZ = #385F 2 bt
S 12doiof st= oA Z0l U, SHAHE
A2 Ze|AME FSAHO Hs JAHH
erdgof oiet THEOl UK T AtEES Foste
+ Atk=s JEE I ACM EO| HEEHL
UL

O =z20Me SHOE S HILIESS M=

J8 (1) dM 2= AXE VM =2 A8ste
A9 HEMQ FASLA2 MIKZ LUFH=
ULk = HOE AL ZAME £OE
g4 deld SSSH0|HE YHSUHM F3 HA
LIE2Z D=0 thet 48 d48S ?IstH =
HOE YAE 715 HE MEHSIACL =H|Of
g F3YHe HAY| I=2nEs O @AM
HE= A 20 [, 3 2l IYE O F
O™ AL

A 2 37t9] o= 2 DpEE XEHe 2
A2 ANEoth. SHoEa FSFete] HF At
O oist 4B Ot 2t ApMaE R 37t9] O
H2 73 OFEE do S28 40|tk 73
OpatEo| & 86ts RAZ= AAMM 23749 74
Aol et el=gel 37|7t ALE L o5 el 3
Zl= AMa 239 dUiHQl 7|0 et HM
A FZH0] LHEtHEE 2 =20 s A
237te] F3 Hel AN HMEEHO FHS
A + AESF dAet & d&EH F2H0 A
Hdgs dHstATt

HE XA AR ES=2F/MH 62 M 25,2010 H 9

u(t)
0 — Jum

(a) prismatic joint ~ (b)ball bearing  (c)compliant

Fig. 1 Driving mechanism

TR I <— Yoke_magnet

< Magnet
E | | < coi
[ I <— Yoke_coil

Fig. 2 Magnetic circuit part

Fig. 3 Components of magnetic circuit part
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Table 1 Simulation results

Unit
Diameter mm 0.0825
Resistance ohm 31.77
Turns number 288
Current mA 9.07
Lorentz Force mN 36.1
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Fig. 5 Simplified model
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Table 2 Experimental results

Added |0 10 20 50 100
mass

(e]

Friction |0.196 0.422 10.708 |1.738 |3.5550
force
[mN]
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Fig. 7 Experimental setup
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Fig. 11 Application of ball bearing method
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