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Design and Kinematics Analysis of a New 6-DOF SCARA Robot
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(1. School of Mechanical Engineering, Anhui University of Technology, Anhui Maanshan 243002, China; 2. School of
Mechanical and Electrical Engineering, China Jiliang University, Hangzhou 310018, China)

ABSTRACT: The work aims to design a new SCARA robot with six degree of freedom to solve the inflexibility for the
end of the traditional SCARA robot with four degree of freedom. Firstly, based on the analysis of the structural characte-
ristics of the traditional four degree of freedom SCARA robot, the end structure was improved to increase the degree of
freedom of the robot, so as to improve the flexibility of the end. Then, the forward and inverse kinematics models of this
robot were established by D-H parameter method and algebraic method respectively. On this basis, the simulation analysis
of this robot was carried out in the robotics toolbox of Matlab with the comparison method, and the correctness of the ki-
nematics model was verified. Finally, the trajectory planning of this robot was studied based on the quintic polynomial
interpolation algorithm. The experimental results showed that the trajectory, velocity and acceleration curves of this robot
were smooth and continuous without any breakpoints and abrupt points. It indicates that the robot moves smoothly and
has good kinematic performance. It lays a good foundation for the subsequent motion control of this robot.
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Fig.1 Mechanism of the fifth joint

3'

-

2 B 6 KTALHLI
Fig.2 Mechanism of the sixth joint
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Fig.3 Assembly diagram of 6-DOF SCARA robot
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Tab.1 Main parameters of 6-DOF SCARA robot

iz T skt | R
K (1) —155°~155° 225 (°) /s
/NERS) (J2) —165°~165° 225 (°) /s
EHTHE (J3) 0~260 mm 500 mm/s
AR e (14) -360°~360° 360 (°) /s
i aBiEsh (15) -130°~130° 530 (°) /s

Rt AT e (J6) -360°~360° 840 (°) /s
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Tab.3 Results of calculation and simulation

ik 6,/rad y/rad d;/m 6, /rad Os/rad O¢/rad
A1 0.523 6 1.047 2 0.150 0 2.094 4 0.523 6 —0.785 4
HE 2 1.570 8 -1.0472 0.150 0 1.047 2 0.523 6 —0.785 4
A3 0.523 6 1.047 2 0.150 0 5.236 0 0.523 6 2.356 1
P 4 1.570 8 -1.0472 0.150 0 4.188 8 0.523 6 2.356 1

Py 1.570 8 -1.0472 0.150 0 1.047 2 0.523 6 —0.785 4
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Tab.4 Starting and ending points of joint angles

> L DA IR VAN
Ji -30° 60°
Jy —-10° 20°
J3 0.05m 0.15m
Iy 80° 20°
Js 60° 40°
Js 50° -20°
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Tab.5 Coefficient of quintic polynomials

5 ap a as ay as e
Ji =30 0 0 4.166 7 —1.0417 0.069 4
J, -10 0 0 1.388 9 —0.3472 0.023 1
Js 0.05 0 0 0.004 6 —0.001 2 7.771 6x107°
Jy 80 0 0 -2.777 8 0.694 4 —0.046 3
Js 60 0 0 -0.9259 0.2315 -0.015 4
Js 50 0 0 —3.240 7 0.8102 -0.054
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