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ABSTRACT

This paper presents a simplified dynamics model,

dynamics simulations, and computed torque control

experiments of the Delta high-speed parallel robot. Using the typical Newton-Euler method, a simplified but
accurate dynamics model with practical assumptions is derived. Accuracy and fast calculations of the

dynamics are essential in the computed torque control for high-speed applications.

It was found that the

simplified dynamics equation is in very god agreement with the ADAMS model, and the calculation time of
the inverse kinematics and inverse dynamics is about 0.04 msec. From the dynamics simulations, the cycle
trajectory along the y-axis requires less peak motor torque and a lower angular velocity and less power than
that along the x-axis. The computed torque control scheme can reduce the position error by half as compared
to a PD control scheme. Finally, the developed Delta parallel robot prototype, half the size of the ABB
Flexpicker robot, can achieve a cycle time of 0.43 sec with a 1.0kg payload.

Newton-Euler method(w&-29d3 WH), Inverse

dynamics analysis(& 5% 34), Computed torque control(AI4+E = A o]), ADAMS(E & 8t
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Fig. 1 Configuration of a Delta parallel
robot
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Fig. 5 ADAMS modeling and simulation

Table 1 Kinematic parameters of Delta robot prototype

Parameters Values [mm]
Radius of the fixed base (a) 100
Radius of the moving platform (b) 22.5
Link1 length (%) 171
Link2 length (/) 396

Table 2 Mass Properties of Delta robot prototype

Parameters Values

Linkl mass (m1) 4269
Link2 mass (m2) 699
Moving platform mass (m,) 969

Linkl mass center (/i) 61.84mm

Linkl inertia (/1) 39.8x10*kg-m?

Motor and gear inertia (L) | 25°%(0.24+0.03)x10"*kg-m”
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Table 3 Specifications of the selected servo motor &
gear (Mitsubishi KP-23B + ATG PGX44-H25)

Motor output Gear output

rated max. rated max.

Torque[Nm] 0.64 1.9 16.0 47.5
Speed[rps] 50 100 2 4
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Fig. 6 Inverse dynamics simulations
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