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Mechanism Design and Dynamics Simulation of a New Four-axis Palletizing Robot

DONG Hui-tao', WU Wen-ge®

(1.Shanxi Institute of Mechanical & Electrical engineering, Changzhi 046011, China;
2.School of Mechanical Engineering, North University of China, Taiyuan 030051, China)

ABSTRACT: The work aims to design a new type of four-axis palletizing robot for palletizing operation of the produc-
tion line. The parallelogram mechanism was used to design the structure of the palletizing robot. According to structural
characteristics of the palletizing robot, the kinematics analysis of the robot was carried out by the MDH method. The robot
solid model was established by SolidWorks and imported into Matlab. The corresponding parameters were adjusted in the
simulation environment to obtain the dynamic simulation model of the robot. Then Simulink was used to add control
module, driving module and detection module to establish a complete simulation model. Through the combination of the
two, the robot dynamics simulation analysis was carried out. Co-simulation with SolidWorks and Matlab can shorten the
design cycle of the robot and effectively obtain the dynamic characteristic parameters of the robot. The new four-axis
palletizing robot can effectively solve the problem of palletizing operations on the production line.
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Fig.2 Sketch map of palletizing robot
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Tab.1 Technical indices of palletizing robot
(°) /((°)s )
ke Jmm S L U R S L 18] R
SRB160A 160 +0.5 4 +180/ 180 +85/ 45 +120/ 20 +300/ 300 120 120 120 300

SRB300A 300 +0.5 4 +180/ 180 +85/ 45 +120/ 20 +300/ 300 85 90 90 190
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Fig.4 Treatment of fast algorithm

4
3
2
2 2 3
4
4.1
1 0 0 0] cd 0 sO 0
T(x,H):O cd —s6 0 T(7.0) = 0O 1 0 O
0 s cO O -6 0 c6 0
0o 0o o 1] 0 0 0 1
[c6 —s6 0 0]
T(2.0)= s c6d 0 0
0 0 1 0
Lo 0 o0 1]
c cos s sin
co - 0, 0 a4
i | 8 Osa,, cOca, —sa., —Sa,.d
' sfsa,, cOsa,, ca_, ca_d,
0 0 0 1
2
cld —s6 0 0 -6, cb, 0 D
T _ s c6 0 0 T 0 0o 1 0
0 0o 10 cld, s6, 0 0
0 0 0 1 0 0 0 1

2

Tab.2 Connecting rod parameters of four-DOF manipulator
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Fig.5 Inverse solution of the robot
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