11 3 Vol.11 No.3
2003 6 O ptics and Precision Engineering Jun. 2003

1004-924X(2003) 03 0281- 06

EERE, RAE . A, Bz’
(1 PEAMZHEAKY BERSETER, 24 4 F 230026;
2.H RE BA#EfEAY FHENMIFA, RE AW AT 1828585)

CBRIRX A B, B RO
:TH112. 93 :A

Experimental study on the displacement mechanism
of a hopping locamotion mechanism
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Abstract: The displacement mechanism of a new hopping locomotion mechanism driven by small vibratory
motors is detailed. The joint application of the periodical centripetal force generated by the rotation of the
ecentric inside the motor and the intermittent friction with the working surface brings about the hopping lo-
comotion of the mechanism. The combined operation of the two motors located in different positions makes
the linear movement and rotation of the mechanism at adjustable speeds possible. It is verified through a se-
ries of experiments that the hopping locomotion mechanism can freely move in a 2D plane.
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Fig.1 Mechanism model of going forward
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1 (c) Image of vertical dsplacement going forward
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’ Fig.2 Image of vertical movement w hile going forward
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Fig. 3 Friction of the hopping mechanism
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(a) Image of horizontal strength going forw ard with fric
tion
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(b) Image of horizontal speed while going forward with
friction
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(¢) Image of horizontal displacement w hile going forward

with friction
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Fig. 4 Image of horizontal movement while going for

w ard with friction
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Fig.5 Movement of the hopping locomotion mechanism
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Fig.6 Mechanism model going around a circle
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Fig.7 Relation betw een movement and the angle of the vertical motor
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Fig.8 Mechanism model moving in planar surface 1
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Fig.9 Mechanism model of turning around
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Tab. 1 Speeds on different surfaces

(mny s) 30 5 10 25 22.2 15. 48

(a) (b) ()

(a) Locomotion mechanism of (b) Locomotion mechanism of turning
going forward around a crcle (¢) Locomotion mechanism of moving in
the surface of two dimensions
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Fig. 10 Loomotion mechanism of various movements

10(¢) , 11 , A B

s 1.5v , )
417 s; , B

A LR44
— , 24 000 s, SR44 ,
12 000 s

11

Fig. 11 Different movement styles on the planar surface
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