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Compound Drive Variable Palm Manipulator
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(1. School of Mechanical Engineering, Jiangnan University , Wuxi, Jiangsu 214122, China;

2. Jiangsu Province Key Laboratory of Advanced Food Manufacturing Equipment and Technology,

Jiangnan University , Wuxi, Jiangsu 214122, China)

Abstract: In order to meet the demand of grasping complex objects (large range of shape and size variation) in light

industry, a kind of compound drive variable palm manipulator was designed by the research group. The working

principle of the manipulator was introduced. The mechanical model of manipulator grasping cylinder and cuboid was

analyzed. The influences of the radius and the rotation angle of the root joint of the mechanical finger on the contact force

and the height of contact point were discussed in detail. The results show that in theory the manipulator can reliably

grasp objects with a width of 0 ~200 mm, and can accurately control contact force and contact point height. The

manipulator has a certain practical value, and its application in actual production can improve production efficiency.

Keywords : manipulator ; rigid-flexible coupling finger; compound drive ;contact force analysis; contact point height
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Figure 1  Structure of compound drive variable
palm manipulator
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Figure 2 Single finger mathematical model
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Figure 3  Projection of manipulator grasping

cylinder and cuboid on XOY plane
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Table 1  Dimension parameters of manipulator
finger components mm
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Table 2 Parameters of torsional spring

SR MIRE/(N « m - rad ") T i/ rad
K FEFESEL 0.298 0. 666
/NS 0.128 0.159
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Figure 4  Position of finger contact point on

right side of manipulator
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Figure 5 Position of finger contact point on

left side of manipulator
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Figure 6 Contact force variation curve
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Figure 7 Contact point height change curve
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.6 - B THI#M Light Industry Machinery

2019 FEZE6 A

H & 9 AT LIS S| AT 4518

1) TEBK S SGL A HE ) A [ ], 1 ) 1k~ 42
R, e i 5 B

2) HARM RS A AR b i BB S
PARI AL AR BOE LU BIOC R o I IRA2 N 75
mm [, 35 fid 1 5 BERS B R (A 1,097 mm,
4 Z5iE

b R Tl B AT R SR A AT 5K
RSB T — MR SIS B EN T 00 18
AR R R AR T A B LA T IMBCIR S, 3 1
SRS S U T U T 0 A2 BT A 1) RST B R 1
P K 1 [ s 3 ] LA 3 5 80 B 48 SR 3 SR i s g
R A2 TR BB T35 A U A ) )4 fih 0y DR/ N5 422 f
SR RE o AT S AF AR AR AR RS A , 2 —
A RIBIESE AT LA 28 i e ALV Sy T8 % 0 A B S I3,
PR AU T T8 AR OORT B
S Tk -
(1] ZaE wAGEZERFTRMFWRALID]. BH . TH A

2 2017:1 - 10.
[2] ULRICH N. Methods and apparatus for mechanically intelligent

(3]

(4]

(5]

(6]

(7]

(8]

(9]

[10]

[11]

[12]

grasping ; US4957320 [ P]. 1990-09-18.

FPEFEA PEHRFLEENEAFNTIMELEAKKS
#. [ DB/OL]. (2018-12-11) [ 2019-07-05]. http://www. chinanews.
com/gn/2018/12-11/8698692. shtml

FREFE EIRH B-AEGBAEBNRF R R EFHE
[J]. &% T4 ,2019,40(3) ;156 — 161.

AT —HHBENBAXTHENSEH[D]. LH.LHEX
%,2013:10 - 16.
ZHANG Jun, LIU Guangyuan. Self-adaption grasping force analysis
for an apple sorting hand-claw with robustness [ J]. Robotica,2016,
34(4).723 -737.

T ER B a%. BRI F kR s EaArT].
e TA42,2017,34(4) ;361 - 365.

FRE,FEEFE. - RBEHFZENRFHINIAFELI]. &
TAHL,2018,36(3) ;14 - 17.

FRE,FE,BFE,E LW BAINAMF NIRRT &SR0t
)], 4% T4 ,2018,39(11) ;188 - 192.

F AT SR A T EALE M —MATLAB 7 fb % T 22 o i i i
[M]. stz Tk i B 204 R P 00 ,2006.:63 - 64.

A #. MTALAB B 2 & F M [ M]. dbog: AR f R A,
2010242 -243.

JE B . MAI2TLAB TR 5 A 22 H[M]. bt FE k¥
H #2015 :54 - 65.

RILIT () 2020 FESEN BRI FEE (AT

(HRRAEITA S :26 - 10)

CHEJI 454 A2 2 E 50T 1 M8 TE 200 e 08 b 2 AR 1), 02 mh SO0 0 1) o [ R A% 0 0
T RCCSE H30AZ D2 AR, (B 2528) 24k 1984 4R T, th i R4 R A 148, oh EALI T fess
SN E . ENSG—T)'5: CN 34-1058/TH, [E Prr i Tl % : ISSN 10014837, H Til, 42 4F 96
JG, FNAMATERAT, MR RAETTAR 5126 - 10,

(45 4m) AR R R A SRR B 2 AR ), R AF 22 AR S HIVEARSS & 00 TIOT s EEERIE &
RIS S8 R8T il 5 AR I bR S AR 5 7 L RS Rt
FE BT FRERE HOREAR 2400 Hr Mg 5 liE 52k A MARm St B C
o L A 3 5 R A R A A T P A TR PR A SR

T SV T B 25 ) AR5 L&, 1 S 30 S b i Jmg 1T 1) , 380 40 7 o) Js ) A s e A RGO T B8 il
Mk - B A BT T P4 % 888 5+ Mif 4 : 230031 ; B 5 #1315 : 0551 — 65335515, £ HL:0551 — 65313592;
E-mail ; ylrq1984@ 163. com, P4l : htp : //www. chinapvt. com,




