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ABSTRACT

In this paper, the vibration for actuators having lens module, confined to lateral and torsional di-
rections of suspensions, is described by mathematically analyzing its suspension configuration and
motion. In order to prove the accuracy of this result, it is compared to a finite element analysis.
Also it is shown that modal frequencies can be modified by changing design parameters in mathe-

matical motion expressions.
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Table 1 Mechanical properties for an six-beam struc-

ture
Item Property
[=20mm, d, =0.lmm
Suspension P, = 8250kg/m3 L, = 0.36 .
E, =15GPa
cggfipginrsait(i):n r=65mm b =c b, =2c.
¢=125mm
Rigid body =0434x10" kg,
J=6537x10"kg-m’ .

Table 2 Comparison of Eq. (24), FEM result and etc

Focusing Tracking Tilting

24) 38.95 82.12
FEM 38.69 39.03 80.63
Ref. (5) 39.08 81.14

Table 3 Mechanical properties for an six-beam struc-

ture
Item Property
d, =d, d3—d —11d
dy =d, =1 2d
Suspension
usp E,=E  E,=E, =105E
E,=E, =1.1E,
¢ o Stk Fig.2v FEM sy %§ ol
weggolv] ¥4, B9, 9y RSg HolFe
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FUY o, AR e Axaug A
gloml, MiAHel wWXE Egshs 9ol v
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:oé
s
7
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ol & H|w A= Table 49 Ve
EM Azl 2 Hiehs & 4 gl
H|FolE o], =¥ S4WA2
BAAZZA SpllA 6l W FRE
AFEALSE & Yeditx

(4= Tl
(six-beam structure)2]
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Table 4 Comparison of Eq. (24) and FEM result

Table 5 Mechanical properties for a real actuator

Focusing Tracking Tilting
24) 49.27 49.32 103.91
FEM 48.69 4891 100.56

(a) Focusing mode

B

(b) Tracking mode

(c) Tilting mode
Fig. 2 Mode shapes by FEM simulation
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