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Kinematics of Loading and Unloading Manipulator Special for the Stretcher

SHEN Hao, LI Yao-ming, ZHANG Huang, REN Li-juan, LIAO Ke-wei
(School of Mechanical Engineering, North University of China, Taiyuan 030051, China)

ABSTRACT: The work aims to improve the efficiency and safety of metal stretching work, and adapt to people's high
requirements for the continuous improvement of tensile products. According to the structure and workflow of the stretcher,
the loading and unloading manipulator special for the stretcher with four degrees of freedom was designed. The kinematic
relation of the manipulator was constructed in D-H method and calculated. Finally, the structural model of manipulator was
established with the Robotics Toolbox in Matlab, and the operating movement state of the manipulator was simulated.
Through the simulation of manipulator movement, the posture of each joint and the trajectory of end actuator were obtained.
The analysis showed that the three joint velocities and angular velocities were zero at the beginning and end and contin-
uously smooth. According to the simulation results, the movement of the designed manipulator conforms to the actual
processing and can smoothly complete the loading and unloading work.
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Fig.1 Manipulator structure

2

2.1

M B LR i = 4454, R D-H
ST IIE 2 e R, HE S AR U A T S A T A
FRIGDIZERZS . Bl D-H ¥, BEIZENLIR T4 1Nia
Bl b BT [ AR R RS T AL AR R R
g Ax4 PRE IR S, A 38 2 R 2 ) ) AR e ARk
A AR T A2 2 R MU AR br T 1 45
I ULIE 2, 7820 T B TGE g, DL
JAE SRy 2 %5 AR AR AR, AR 2% T A SRR X Ak b R T
R, O R T SR HR L T I I R d
HPIARERICTTTE 2z Bl ) b A T4k 2 0] 09 I #% R
B oa WERT EAFELZBPHEEEE; o 24
AT G4 [1] 2 3 28 1 i A% o 37

z, z
6, 3

0, X4
X2
X3 Z
6,
\ 22
6, .
3
2

/ X

%o Yo

K2 HUBRT AL brfri b2t

Fig.2 Simplified coordinate structure of manipulator
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Fig.3 Trajectory planning of end actuator of the manipulator
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Fig.4 Displacement curve of three joints
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Fig.5 Velocity curve of three joints
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Fig.6 Angular acceleration curve of three joints
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