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Flexible Robot Hand Based on Slider and Rocker Mechanism

YAO Xingtian' WANG Xuguang' ZHANG Lei' LI Hongbing® DAI Lijuan’ LU Guan'
(1. School of Mechanical Engineering, Nantong University , Nantong 226019, China
2. Department of Instrument Science and Engineering, Shanghai Jiao Tong University, Shanghai 200240, China)

Abstract; A variety of the multi-finger robot hands have been developed up to now. However, most of
them have weak force at the fingertip. Some of the flexible robot hands also have weak force at the
fingertip. Although the soft hand with pneumatic actuation can have strong driving force, their control
precision is low. A flexible robot hand based on slider and rocker mechanism was designed. It had three
fingers. In each finger, the fingertip and the middle phalange were realized through a slider and rocker
mechanism for which the force of the fingertip was strengthened. The tendon transmission was used for the
proximal phalange, which guaranteed the driving force. The springs were used for the motion of the
fingertip and proximal phalange to avoid the hard contact at the object. The spring that drove the fingertip
was soft for good flexibility at initial contact. The spring that drove the proximal phalange was moderately
hard to guarantee the sufficient force. The fingertip can achieve strong force through the mechanic
analysis and computation. The analysis was performed on how to determine the springs. The experiments
on grasping different common objects showed that the proposed robot hand had good adaptability and
grasping ability. The experimental results on grasping force tests proved that the proposed robot hand can
grasp much heavier objects compared with the former robot hand also designed by our research group. It
can grasp an object with the maximum weight of 1. 71 kg. The tests on the relationship between the
normal force of the fingertip and rotational angle of the servo motor of the proximal phalange and the
destruction tests on grasping some typical objects were performed. The results showed that the proposed
robot hand had good flexibility. These performances indicated the usefulness of the proposed robot hand.
Key words: robot hand; grasping; flexibility; slider and rocker mechanism
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Fig.7 Whole structure of the proposed robot hand

x1 FHESH

Tab.1 Parameters of each finger

K KAFAM/ () I KE/mm TR EK/mm

EiiE e 0 ~90 74.5,46 ,64 138.5
=48 0 ~90 74.5,46 ,64 138.5
T4 tE 0 ~90 74.5,46 ,64 138.5

2.2 iEmIERAA

LUNESI N TPANE s 8731 RZ4 AWCER /I i) i A g L
FROE 3 (AR M) 1 B A2 3, FF REgh #F0F 2 (48 P35 ) .
RIS FFIE LOHRAR) thATAF 2 SRS I SE 1Y 1 g% .
TEX —i8 3,3 AFFAF AT RUE AL 25 9T

TE W A5V 7K 25 A 8 BEAT T3 22 20 B, I ] 8
B B LA B 32 T &, 22 KRR UK 8l
F, FE0F3 S8 03 N FUAFAE 2 3001 F, 9 R 0 257
i, ik

F,cosa=F, (1)
KA1 A
1 .
F.a :jszasmH (2)

o F—— EAR TS R ), SR T
ST AR 9 5 7 0 A R )
F—— kT 2 4L
FFEE 2 SHT0E 3 13 £
b——FF I 1 SFFIE 2 i3 fi
R 1 Ko

o

a

B8 BRBIHE AR I B W A 4 1 DA AT ALY 91 2 43 A
Fig.8 Mechanic analysis on the slider and rocker

mechanism when clamping an object
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Fig. 18  Object weight test for robot grasping
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Tab.2 Mass comparison of cup for envelop grasping of two different robot hands
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Tab.3 Mass comparison of cup for envelop grasping of two different robot hands
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Fig. 19  Relationship between the normal force of fingertip and

the rotational angle of servo motor of proximal phalange
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Fig. 20  Destruction test of grasping an orange
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Fig.21 Destruction test of grasping a banana
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Fig.22 Destruction test of grasping an egg
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Tab.4 Results of destruction tests of grasping an orange
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Tab.5 Results of destruction tests of grasping a banana
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Tab.6 Results of destruction tests of grasping an egg

X K pERYrin+ Mm%

BERAOBERE e m

K JE/mm /g 18
56. 1 52 iEIET N T THL
62.5 66 A5 4T T TeH B

®7 MBEHRNRENREEGTER
Tab.7 Statistic results of destruction tests

of grasping a fruit
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