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Fig.1 Positioning and pointing drive mechanism
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Fig.2 High frequency excitation waveform
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f/kHz

12
1077 —o-YdRAIH
Ny 8F B
g b
= 6r TNe
=~ 4t TNel
2 TNy
0 1 1 1 1 1
10 12 14 16 18 20 22

FUEEHEHA / mm
6 SR BCEE BRI A 50

Fig.6 Effect of flexure hinge diameter on frequency
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Tab.2 Finite degree of freedom model parameters
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Tab.4 Trajectory of joints at different frequencies
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Fig.15 Tangential friction and its impulse curve
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Fig.18 Resonant drive experimental platforms
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Fig.21 Stick-slip drive experimental platform

3.0

2.7t
_ 24
< 21f

%0 20 30 20 50
Uu/v
Bl 22 i i b i 3 3 Bk

Fig.22 Resolution of the output shaft

H & 22 0] AR LR FE 10 V BLRSR S T 4
H Ak iz 343 ¥ 4 Al 3% 0.079" & 0.38 prad , A LA [w] i
S 5 i Bl B R R A2 B A B D0, W AR R A8 ) B
P 1) AR T 3K

5 & i

1) $2 7 — My H Fi B e B3l 5 % 37 41 10] 9K



%2

ARIKIA L 5 ¢ THT 1) 52 57 41 1] B9 3541 B S LA AL B 52 333

SPLA , HAE TR UK S AL, w] 52 IR EE ) o

2) XPUR S HLI BEAT T A5 R AL , £ 52 T AL Y
i A0 Bl g B I T 8l ) e B o A T AR 9K
SHALHL, A BUAE = MR 3 52 Al 488 1 52 R HILAG 7E Bt
WLl 98 5 A U 1 R 4 T A R W T L AR
T A2 B 3R Bl AR

3) Wh T IR S AL REAL, O HEAT T ST A o
SRR, HWUR R 10 VR Oy 2.11 kHz
B i L i 2 AT 3K 30.8 (%) /s, HL A I IR Dl AR
14 728 A LA 5 BHE J0 H 45 R AR — 20, U T A
FEREMEG S T I I IE AR

4) 3 a5 56 I 3R] R, MUK ARG 3 3R 30T i
il ¥ 43 9% 71 7 3K 0.079", UE B T AS B 5T i $E HLAG T]
[Fi Bsf 52 B g s gl 3k 88 A v 8 o0 Bk o

z % x o

R e . kG B 4 1 FUAA 7 1 A IR 45 ) AR BF5E (D).
MR+ R RIE Tolk R4, 2020.

[2] B, D, REA, A A R XU R AL
) I i s et S S B LT ] L S 4R 8, 2017,
44(2): 13-17.

WEI Zhiming, MA Dongtao, CUI Lianjie, et al. De-

&

o

sign and implementation of space lighting biaxially point-
ing mechanism servo controller[J]. Electric Machines &.
Control Application, 2017, 44(2): 13-17.(in Chinese)

[3] WA Sk . 0 % 30 i R A 451 IR O s B R B 42 o) AF 5T
[D]. WG REE : I JRVEE Tl K52, 2016.

(4] FEJe. 5T & B AL 2 81300 5 R R R 1A ik R
Gts[D]. KEF: REMT RS, 2022.

[5]  RERM . 3T 5 B e AL A 285 o o7 4l IR 42 1) 3R e i 52
[D]. AR :  E BB R, 2022.

[6] HOFFMAN K L, WOOD R 1.
ambulation of a segmented microrobot[J]. Autonomous
Robots, 2011, 31: 103-114.

Myriapod-like

[7]

[10]

[11]

[12]

QU J H, TEEPLE C B, OLDHAM K R. Modeling
legged microrobot locomotion based on contact
dynamics and vibration in multiple modes and axes[J].
Journal of Vibration and Acoustics, 2017, 139 (3) :
031013.

WANG G Q, LI C D, YUAN T. Design and experi-
ment of a small-scale walking robot employing stick-slip
motion principle[J]. Review of Scientific Instruments,
2017, 88(11): 115001.

SU Q, QUAN Q Q, DENG J, et al. A quadruped
micro-robot based on piezoelectric driving[J]. Sensors,
2018, 18(3): 810.

RIOS S A, FLEMING A J, YONG Y K. Miniature
resonant ambulatory robot[J]. IEEE Robotics and
Automation Letters, 2017, 2(1): 337-343.

RIOS S A, FLEMING A J, YONG Y K. Monolithic
piezoelectric insect with resonance walking[J]. IEEE-
ASME Transactions on Mechatronics, 2018, 23(2) :
524-530.

WU Y C, YIM J K, LIANG J M, et al. Insect-scale
fast moving and ultrarobust soft robot[J]. Science
Robotics, 2019, 4(32): 1594.

WA I R . 2/ R 2 A 2 A N T RS Bl ML N B
FELD]. MR M /R Tl KA, 2005.

ARk kTR SR T A2 A IR I U LU B A HE
ST (D], MR I 7RI Tl K4, 2009.

E—EFE/ I ARAKE LB, 19994 4 A
A WA FEWRSE 5 1 A R R AL A
NS HLBR Bl

E-mail: zyq_19990401@163.com

BEEEEN SHE, 5197945 A
A RIBUZ . EER T 1 AL
NI K AR 3h 114

E-mail: hit_liweida@163.com



