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Mechanism design and speed planning on multi-station feeding manipulator

Chang Xiaocong, Cao Chunping
(School of Mechanical Engineering, Nanjing University of Science and Technology, Nanjing 210094, China)

Abstract ; In order to realize the automatic production of power battery shell stamping production line, the mechanical structure of feeding
manipulator was designed on the basis of multi-station stretching press, which adept a truss structure to realize the three movements of clam-
ping-opening, lifting-falling and transferring-returning by the linear motion module in three degrees of freedom of X, Y and Z directions, and
the motion cycle of manipulator was planned. Then, based on the sinusoidal velocity planning algorithm, a four-order S-shaped curve speed
control algorithm with continuous jerk was designed to avoid the excessive impact of manipulator in motion. Finally, the rigid-flexible cou-
pling dynamic model of manipulator was established, and the influence of speed optimization algorithm on the motion accuracy of manipulator
was researched by analyzing the rigid-flexible coupling motion characteristics of manipulator. The research results show that under the control
of speed optimization algorithm, the amplitude of motion is obviously reduced, which meets the design requirements.
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Fig. 1  Part drawing of power battery shell
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Fig. 2 Overall mechanism diagram of manipulator
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Fig. 3 Schematic diagram of installation position for manipulator
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Fig. 4 Schematic diagram of manipulator movement
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Fig. 5 Schematic diagram of transmission mechanism for press
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Table 1 Main design parameters of press
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Fig. 6 Movement cycle diagram of manipulator

2 AU R ALK

T AU T s sl ad B R R AR B IR

o), WEX; 3 AN Tr I A H LR is st AT B A, AL
BT BE ARy S DA B R A, (1) B
TR B 5 e B AR At Ze v AR SR (2) B
5B BOIE EEALTN 05 (3) 1z Bl 3 5 i B A
ARV R Bhar e R = A R R
ERIEHEBERE ELE H— 45 a8 7 B iy S g
M2k, xRS 50 B H R e % 2L 19 e 2 5 m
HEE, HJE, Hmhns A &L, fFEmsizsh
PSEAER P, AR T T E S s 8l

GEFIE T B PR SRR S EIMERE, A
FEE 5% sl 42 ) 5 58 i B Al b it T — o
Vi SE HR 1R i JE 2 AR 19 4 By S AU B 45 i Bk,
b, s EE i 2 B AR 5% eRBCRN LA B, ek
JEM A R X R B B, TER 7 BRI 5 BOd AR
PRy EEAL b, A AR G Be, PUAk S B R 4R
BA 7 ABB, X AR AT DA RN hn s B ol — 45 3%
SRy, SOAT A ORI ek BE R e ik K. 1A 8 Ak
FEE A A BEAYALRS | RE | R o i
FEAR L2, Hod e, ~1, AR BY BRI SR ],
2.1 WUHFEEMK LS

kSN Bu R VB 1)1 SNAS ) 1B SN 5 | B
o3 BT O 157 AR B/ T 1 5 R 5 A 1 =~ S 5 ]
Bessshmst @l e (i=1, -+, 7), REENV, .,
KN EE R A, WENMBERN L, B35 EN
too BANWBRIESHERMT,

(1) Ho<i<t, W



%5 3 1 WA 2 TR T AL BT B e B ML 173

- . . . P i
£ ' L/ = - e .
= 7 *‘ﬁ S B
B R It e
@ ®)

I Ea
o o 5

&7 S TR M 2k
(a) fifs  (b) BEE (o) MEEE  (d) Jjnspe
Fig. 7 S-shaped speed planning curves
(a) Displacement  (b) Velocity — (c¢) Acceleration  (d) Jerk
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Fig. 8 Speed planning curves with continuous jerk
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Fig. 9 Example diagrams of speed planning curves with continuous jerk
(a) Displacement  (b) Velocity  (c) Acceleration  (d) Jerk
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