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f Compliant Mechanical Amplifier for PZT actuator
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(DDefine the initial stress state of an initial design pi: Ofor the
PZT loading enviroments;[Ko]{wo}={F0}

(@The design variables are predicted for satisfyng stress and stiff

ness under the loading condition. p' "' = p'+ dp'*?

(3Compare the element stress in the given structure with the
allowavle stress.

@If the requirements are not met, perform the optimization reutine
in order to set dp.

(®Correct 5pi+1 based on the stress ritio design with 3= 0.9,
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s Nallowable 15 the average stress and 7),;.,,¢,¢15 the stress
of each element.

(DIf the requirements are satisfied, perform the discrete design
for the design variables with consideration of manufacturable
tolerance p. Otherwise, go to step 2.

801



e (BRI

Flexure Hinge 7 =

] v ¥

L
Flexure Hinge 1

Flexure Hinge 2

MAFELE WA 4 oF 412umol 7

o] A EHOIAS HIEO R oFn] Al H(AG06]) O A A%
o Solzkon] pzT Alzolo]Els} TS Ak 3] 2 7HA
SE=S A7ste] 2E772 A} (Fig 3)

Az g SE7| ] MASEFS A8 Sl JE
Capacitive sensor2 S48} 3L, S FEL #o]HE o8
98 ¥ Aeziy SHHAE 78 F AUk Table
PHW ] St M S 4es Jehidich A3

ol o & rlo

B AgASE 9 AT Fig 40 Ll
Table 1 Rotation angle by input displacement

e Distance | Initial | Final Rotation
(um) (mm) angle( ) | angle() | angle( )
3.75 3 2.3 2.4 0.1
7.5 6 2.3 2.6 0.3
15 12 2.3 2.8 0.5
22.5 18 2.3 3.1 0.8
27 21 2.3 3.2 0.9
30 23 2.3 3.3 1
37.5 27 2.3 3.5 1.2
45 32 2.3 3.7 1.4
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(a) Experiment setting (b) Displacement result

Fig. 4 Experiment setting and result

A&l o A U Rotation angle Ho]E & o]-&3}o] FHo| 45
pm A E9o] oF 233m 7t U2t o] gk oF 529 FHH|E
Axte o] Aok AlEdleld Axket 25 Afol7t He & S drk

4. 8B

AT PZT AFololEl el PlawslE S 71
N 527178 s Agadt fAaAs) A TEE
olgato] 2 Alojol Witk s AAT o U
AT AEEIo] AAe) B EEID A A E
o] /¢ 1] (Mechanical advantage)”} ¢F 5.97F vtk o™ 24|
Aol BQ1g FEn)= of 528 AlEH oM} ofghe] Ze)7}
982 AT 5 YA ol FEA] Qxbeha wik & F0
B PZT Al7ololel 7l Sh1E) mAE A kot A7) 9wk
o A% O 2 SENE 2ES s 483 B 5 Ak WA
°F 3 "do] 7hed S&7ITE AAE Adelr,

%7

B ATE AT ARk AR RAE 7%
W F el AAE o §8 24 FE uAIF ol
Q5] 5@ SR ov ol BA=HUL,

D28

1. CS Han, S H Yun, "Fricfionless,Backlashless Flexural Member
Design", 3+ 7] Al 8t 3] =84 1, pp.327-330, 1991

2. MusaJouaneh, Reny Yang, "Modeling of flexure-hinge type lever
mechanisms", Precision Engineering 27, 407-418, 2003

3. J.Juuti, K. Kordas, R. Lonnakko, V.-p Moilanen, S. Leppévuori,
"Mechanically amplified large displacement piezoelectric actua-
tors", Sensor and Actuators A120, 225-231, 2005.

4. Yingfei Wu, Zhaoying Zhou, "Design calculations for flexure hing-
es", American Institute of Physics, Volume73, number 8, 2002

5. S.Canfield, M. Frecker, "Topology optimization of compliant me-
chanical amplifiers for piezoelectric actuators", Struct Multidisc
Optim 20, 269-279, 2000





