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Abstract: Aiming at the design requirement of bidirectional dynamic long stroke in optical image stabi-
lization system, a kind of scalable and bidirectional piezoelectric actuator was proposed,and two-free-
dom image stabilization institution was designed based on this piezoelectric actuator. This piezoelectric
actuator was made up of a shrinkage triangle amplification mechanism and a stretching triangle ampli-
fication mechanism. These amplification mechanisms can provide enough stroke for piezoelectric plat-
form. Meantime, flexure hinge can make piezoelectric platform more compact. Static simulation of
platform was conducted by analysis software ANSYS, and displacement and stress variation of plat-
form were analyzed. At last, prototype model experiment analysis was implemented. Experiment result
shows that proposed piezoelectric platform has enough large stroke and quick responding speed under

low voltage and low frequency, and output displacement of actuator is about 67 pm under voltage of
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120V. So it can be concluded that design scheme of platform structure is feasible and it basically satis-

fies performance requirement of image system.

Key words: Optic image stabilization; two-dimension platform; linear piezoelectric actuator; displace-

ment amplification institution
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Fig. 1 Schematic of stage structure
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Fig. 2 Linear piezoelectric actuator

2.2.1 EEHHEKRRAE

H T R M ) L AR /S (— A
50 pm) , TRl 1 HAE R 25 50 T~ B9 . A
Tl R BT A Sl AT R T O TR MR
i t8 OE RS REAT RO . [N Ah v 3 B XA AR R AL
FHEAT T ORBWRSE . ETH B3R A% R LA
AR AT AT R J5 B A HLAS L = A R e B A AL
H L g R i B A ML AT SR = AR
JELHR A LA Y 32 2R R AR 5K L LA TR A
K B nT LAk SR K [ B BT AR B 19 2 35
Rtk PRI T = OK SR B A4 B A2 A2 AL A T
AR Gy o R AE B A oK . = A UL AR R J
mE 3 s,

CISEEY ) ON/EE A=

Fig. 3 Triangle amplification principle
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Fig.4 Shrinkage triangle amplification mechanism

R MLRBE T A 22 X FR 454, Hop 4 45 )
Y522 IE P 25 X A b B 4 A AH LR FR B B
DI S RS AP O S A N N SR A 4
ORI TR H s T RS R LAY PR Ar
TR AL Tr ), >4 H S HE A i it 7
MR TR B TR & MEAE KX MR B, &l
FEWORPUATIOR J 75 22 T2 AL I L XF 4k
PR IE A
2.2.3 AR X = A MALH KM

itk = = A T 5 B8 TBORMILAS B9 45 44 7 22 1 A
K5 R iR B BT X B 2 8 454, o
VU S5 mb RE AR B AR 2R A8 B 4 A A BOXFR
M B = A o & M TR R
DL T TR MU B M 4 T3 1) o 4 He F, B M 7 iy
Jita o B H R T e B e L B METE R X M L A
2ot B TOR ML, FE R f 2k b= AR ik B A4S
2.2.4 EYAZMEHBEHIE

JEHL B HE AT DL SZ AR KA E 2 L AN g
AR TT . BRI > e H S M 7 i R v R
B MEMHC I L 52 B ORI s g VR T 1 b = £
LR R HUAL BE % 32 47 F= sh VE 30, me [0z 3 52 P B
b S AE Y e B HE W i R R AR, R F
B MWL i T AN BE AR SZ LT IR RS R



5 6 3

o T L AF OB AR Sl RAT AR = A M R AL 1497

IR Ui = e A 5 SN K )

Fig.5 Stretching amplification mechanism
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Fig. 6 Shrinkage mechanism simulation graph
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Fig. 7 Stretching mechanism simulation graph
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Fig. 8 Experimental setup and its components
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Fig. 9 Displacement-voltage diagram
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Fig. 10 Displacement-voltage diagram

10 A RS- R C R IE T 5 18 9 iy
KRR G E T 7 — & W H R T A
A% T HILAE) Ay 57 8 A Sl R 65 ) 1 67 % -
FL R S 00 5T R A, BT O R L .

HH R AILA 1 JOR A 505 Bl A B By 22
SIRT N A F R R R R A B AR AL 27 L B
FBE TN Ry 5 W) s R A B 32 2 R B, X T
G BE A BEOR B . 7E A BB/ S R A B £k
T B WS R A 50 P 71 B LR/ T L At 45 4 RS
LR P, HL I Hs X BILAS 8 i TR oK 4 g AR
ZIN B T T 05 2 R 4 SR AR R AR TR A B30t 25



5 6 4]

o T L AF OB AR Sl RAT AR = A M R AL 1499

FRABAILAE 2 Hh A He L B AR Bl i e 3% 4%
TEPI AR AR B A 0 Ay, A — A5 ) B AE SR,
T A TJrm b e e — AR A TE A
FERNI ARG MG . DL AE SEBRAE B i, 75 B AE
2 6 Z e oA R A I T R DLORIERS FE
4.3 FPBRBHUBEMEMXR

N T B RAEREE S T R AR g8
LA R BT TR B i S g T
I E R T AFESh a7 25 003 N 09 (L 5% i H i
A (AR A AR O, 00 6 B O RE T 5% L {1
A 50 VIR 10 Hz i, DA 10 Hz s AR vk 1
Jng) 60 Hz, 38 13 WO AL 1% I8 1352 B0 A 0
T B LA IR E AR BUE . B 11 2 R A
R TR VA %1 NG R N TR N A 2
TR

F11 i B-HaRC R

Fig. 11 Displacement-frequency diagram

S 3k

(1] ik, L&k, OIPRGHSERERIRS R
B[], oshlik T42,2009,38(4) :565-573.
LUO H B, SHI Z L. Status and prospect of infra-
red imaging guidance technology [J]. Infrared and
Laser Engineering, 2009,38(4):565-573. (in Chi-
nese)

(2] Z4&. 204G 58 sh M R R & B AR BF 5
[J]. a3 KB M.2016,31(4):15-17+21,
WANG D. Research on motion-blur image restora-
tion technology of infrared imaging guidance [J7J. E-

lectro-optic Technology Application, 2016,38(4) .

M 11 AT A H L7 10~60 Hz B X 8]
P AN TR AL B i 1 7 B AR AR AR E 28 A 1
pem ZE A B AR Ak X VR 3 48 A RS 09 5 e L
-] 2200 3XE B T Bl g AR AR AR BE R AT LR
SENES AL RS, BT SR oK, AT
] FAESI SR - e RS R 3.

AR SCHR A 2140 AR ™ SO F RS R 1
KLGBETE T LR H B LR AR Bh 2% o AR S
= A R ERGILE . IEN B TE AT
PSSR BETE Tk A T AR B, R A BR T B4k
fF ANSYS X 15 2l &5 09 00 8% A8 A 47 0 B,
Jei o R A SR BRARE MLEAT T S5 43 A, OF HOgiE
T EE RN AL R X6 T A8 A% T K BILAR R A B
SO, SEEAE HLIE W] AEARIR B S AR R AR
Sl 2 e L S M A A B R AT TR, HoRR S
5 O] E SR sh i B bR . #E 120 V I IE X
HLR N T AESh AT R 67. 1 pm., FES AR
B 55 H G AL S PR O R . LA A 1 38 i 1
R FEARAA ™ A B & 0 B i R A LT AN 2 J R
AR, 12 R H B 2R AE Bh B BE A I L e R
TGALF 8 AT AR L /DN 25 4 e IR AR FE T 8 % 4L
W EEVESN M PEREZE K . LRSS RUE M T
SRR AT AT X i — 2B BT — R A R R L
FER AL T4

15-17+421. (in Chinese)

(3] M2, ZEA, REH DHUEH S B AL R R

BJ]. ££4h.2016,37(8):1-6+28.
YANG ] Y, WU J D, SONG M M, Development
and prospect of infrared imaging guidance technolo-
gy [J]. Infrared, 2016,37(8):1-6-+28. (in Chi-
nese)

(4] BmAL & A, 25 &k F. AW I R EXT
2SR N R SCH I LT, b sk TR,
2015,45(8) :2315-2320.

YIN SH L. PAN H T, WANG Z CH, et al.. Key
subjects of UCIR guidance applied on air defence

[J1. Infrared and Laser Engineering, 2015, 45



1500

22
¥

ot

i

B

T

5 25 &

(6]

7]

[9]

[10]

[11]

(8):2315-2320.
KRR, FREF XA RBREORIT] M F 5
#%,2006,29(5) : 77-80.

(in Chinese)

ZHU Q H, LI SH Y, JIANG T. Image stabiliza-
tion technology [J]. Shipboard Electronic Counter-
measure, 2006, 29(5):77-80. (in Chinese)

FTRF DR ER. VR BRI B
BT[], k% 4% 142,2015,23(3):803-809.
HUANG W Q, SHI X Q, WANG Y. Design of di-
amond piezoelectric micro displacement amplification
mechanism[J]. Opt. Precision Eng., 2015, 23
(3):803-809. (in Chinese)

BARR, RAE. AT BN QA5
BT, 4098,2008,29(8) : 17-20.

XIA'Y Q, JIA J J. Design of 2D image motion com-
pensation mirror for aerial remote sensing [J]. In-
frared, 2008, 29(8):17-20. (in Chinese)
xR i F T LAANEELRR RS
T AR LT]. A2 8, 2010,27(11):99-
104.

WU X, CHEN S H, CHOU L, et al.. An optical

microscan for a staring infrared imaging system [J .

OME Information, 2010, 27 (11):99-104. (in
Chinese)
BB B, X AR TR LS. SR R AR B IR Bl

W IR B A2 R GE L) ], 4 sh 5ok 42,2011,
41(3) :539-543.

LIAO SH K, LIU Y N, CHEN X W, et al.. High
frequency motion compensation system based on
PZT actuator [J]. Infrared and lLaser Engineer-
ing, 2011,41(3):539-543. (in Chinese)

LUOJ, HUANG CH J, LI H'Y, et al.. Design
and simulation of a bionic eye based on spherical
ultrasonic motor [J]. The Jouwrnal of New Indus
trialization, 2013,3(7):98-105.

P R IR BT R AT AT
KM EHECRIA[T]. k% % T42,2016,24
(1):102-111.

LU Q, HUANG W Q, SUN M X, Optimization

design of amplification mechanism for level flexure

[12]

[13]

[14]

[16]

[17]

hinge based on compliance ratio [ J]. Opt. Preci-
sion Eng. . 2016.24(1):102-111. (in Chinese)
&R R AR RW S N TR R SR
AL ORI L], % % £42,2007,15(6)
884-888.

YANG ZH G, LIUD Y, WU L P, etal.. Micro-
displacement magnifying mechanism used in piezo-
stack pump [J]. Opt. Precision Eng. » 2007, 15
(6):884-888.
FAX, R, PR —FBCRMET &
B T AR PR 2 BT (. ALR Bk R, 2014, 42
(15):101-103.

(in Chinese)

LI HW, WU H H, HU J F. Properties analysis
and design of a displacement amplification micro-
stage [J]. Machine Tool & Hydraulics, 2014, 42
(15):101-103. (in Chinese)

Iy M Rk L R BEERUE 07 B T
[J]. k% 4% £42,2014,22(2) :238-245.

MA L, XIE W, LIU B, et al.. Design of micro-
positioning stage with flexure hinge [J]. Opt
Precision Eng. » 2014, 22(2):238-245. (in Chi-
nese)

EAA KW T L RAIE, . BB G e BE 4N R AT
PR RS R LA BETH L], ALk it 5 4 i, 2015
(3):201-207.

WANG J X, LIU Y N, Z HANG L C, et al..
Magnetostrictive transducer radiating plate dis-

placement magnifying mechanism design [J]. Ma-

chinery Design and Manufacture, 2015(3) ;201 -

207. (in Chinese)
B BRI, A . — P IE S R A R R HL

MEBEIEL) . Ee 5 5k ,2009,31(2):207-209+
212.

XU ZH K. YAN K., JIN L. Research of orthogo-
nal micro-displacement amplifier with piezoelectric
actuator [ J]. Piezoelectrics & Acoustooptics,
2009,31(2):207-209+212. (in Chinese)

A GwE EH MATTHREMENELE
HAESh R[], L% 45 % T4,2013,21(6):1524-

1530.



5 6 3]

B A U RS AT RE A B AR AL 1501

(18]

ZHU H. CAO R Y. GUAN L. Linear piezoelec-
tric actuator applied to interference microscope
[J]. Opt. Precision Eng. . 2013, 21 (6): 1524-
1530. (in Chinese)

FHLIB RIAT.F. G T FSM REMZETE
LR R ML R ], 4 oh 55 ik 42, 2016,

EE® N

FokiE(1992—), B BEPEIEE A L A
RS 2 2014 4F F 7 50 25 LK K 2%
G o= VAN S YN N A6 |
HARBBISE ., E-mail: 827358940 @ qq.

com

46(10):170-176.

FANG CH, GUO J,XU X H, et al.. Design of
rhomboid micro stroke amplifier for FSM system
[J1. Infrared and lLaser Engineering, 2016, 46

(10) :170-176. (in Chinese)

SImE

FHDFE 965 —), B /LA E A, #
B2 4 S, 1987 4E 1990 4E TR
TS R K 5 AR A 2 1 24
37,1999 4E F /W B T K% 5K 15 1+
2EA RS R RS 2 R Bl B R B A

%% . E-mail: mehwq@nuaa. edu. cn



