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[Z1¥ 1] Schematic diagram of a leaf spring. /; /s I3 ¢ and b
are lengths, the thickness and the width, respectively.
The moment of inertia is I,,=bt*/12.Schematic diagram
of a flexural element. 7/ is the horizontal force, V is the
vertical force, and M is the moment.
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[3 2] Comparison between the theoretical and FEA results.
Stiffness Vcrtical|H0rizonta|
[N/m] direction direction
Initial variable Theory 110X 10* 6.30X10°
FEA 1.16X 10 584X 10°
error 4.65% 8%
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[Z18 2] Schematic diagram of the planar scanner. r; and r, are
the inner and outer radii of the moving body,
respectively.

Aete ~Ade FoEAE dew o R WA
= guztol=e HA-uY Wdw da AAUE

639 -



20104 st=4ts )| =53

X, v, 0z% 0% olFo] bt T MAR 74 2
27k mpo] Qle ddA 2

3.1.1 x, y& 93¢ A4

AAD71DE x, y=5 B A4S zed 2S5
oAt 9 o] olF Fale T HE&d u
[Z™2]d] %718 7tol=D3% @2 FHHd ] WA

of BE FH(EE FA)ZAL A(15)5 4(16)9A
g gol F 7 23 FAkp F FA 2T F
AH)E BE A ot

k, = 2k, + 2k (15)
k, = 2k + 2ky (16)

3.1.2 0z93ke] 24
2y ol EEA Y o mWEM,) 3 3A
= 207N FoA7g A8 &4 #3 2

xol AR We 2AUel 2F FRBAGI 1

AR e #3465 BoAErh A(19= o5 =2l
Eo Z5s HolEd mAHoR 2o F
A7 22003 2o

0;%0 (17
F=kyx$§ (18)
M, =4(k; < 5) X R, (19)

M, )
ky, = = Akl (20)

o
¥
ol
o
N
>
iy

3.1.3 o|&H AF F
o

[}
9 anel w4y

o] olzdgF 2 FHBAAS Oé T 3l
o} o] WAL FNFIFEA A ALE-E o] X T
m=d><b><7r(ré—r?) (21)
[ZZ:%deXTF(Tg_T?) (22)
de ¥ xolt}
2=AH e AS M MY TRAFIFE U3 2y
PR (23)
fo=fy =5\ 0
k
]_ 0.
f(; o [P (24)

3.1.4 FEA @A=F
o2 AZFsy] Y3 FEAS 8o [%

31 ol ol&Ast wlwstarh. AF A 2%0]
eAE o|2H A3 JHYS FARYL

[3 3] Comparison between the theoretica

result and results form

FEA
Initial values: r,=35,r=15,/~10,b=20,and=0.4[mm]
Stiffness Resonant frequency [Hz]
k [N/m] k [N/m] ke: [Nm/rad] fi fy [
Theory 6.93 x 10* 6.93 x 10° 147.03 101 101 174
FEA 6.96 x 10° 6.96 x 10° 160.29 100 99 171
Error 0.46% 0.46% 9.02% 0.99% 1.56% 1.37%
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[3 4] Optimal design results of the scanner for various initial
sets and FEA results. properties

Design kx ky ke, fe fy fo, Max. | Qua
variable | (N/m) (N/m) (Nm/rad) (Hz) (Hz) (Hz) stress (m)
(MPa)

S1 1.42x10° 1.42x10° 3.01x10° 2.03x10° 2.03x10° 3.47x10° 113 5.56x10°

S2 723x10° 723x10° 1.53x10° 1.46x10° 1.46x10° 2.50x10° 87.12 2.53x10°
S3 4.40x10° 4.40x10° 0.96x10° L17x10° 117x10° 2.00x10° 59.06 3.10x10°
S4 4.80x10° 4.80x10° 1.01x10° 3.58x10° 3.58x10° 6.12x10° 2820 2.66x10°
S5 2.84x10° 2.84x10° 6.03x10° 2.77x10° 2.77x10° 4.75x10° 386 2.02x10°
Sopt 3.32x10° 332x10° 7.03x10° 2.87x10° 2.87x10° 4.91x10° 486 2.10x10°
FEA 3.07x10° 3.07x10° 6.06x10° 2.68x10° 2.68x10° 4.19x10° 423 2.08x10°
Error 7.80% 5.50% 14.50% 7.03% 6.47% 14.9% 14.9% 095%
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