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A Study on the Control of Hong Ik Direct Drive Am Using TMS320C31

Choi,Jong-Moon®, Lee, Jong-Soo®
°Dept. of Electrical & Control Eng., "School of Electric & Electrical Eng., Hong Tk Univ.

Abstract - The Hong Ik Direct Drive Arm(HIDDA) is a
SCARA typed direct drive manipulator with two
degrees-of-freedom(DOF) using the direct drive motor of the
NSK company. The direct NSK motors are used to give a
large torque directly to the link, to reduce the modeling errors
from the gears and chains. But, since the nonlinear coupling
torques are transferred to the motor shaft without any
. reduction, we must consider a dynamic control algorithm.
In this paper, we designed a robot controller for the HIDDA
using a TMS320C31, which has the highest performance
among the third DSP chips in the TI company. And we
developed the integrated environment software of the robot
management system to give the users an easy way of
programming, running and simulation of the robot on the PC.
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23 1 Kinematic configuration of Hong-Ik Manipulator
with DH Coordinate Frame Assignment

Specification Model RS 1410 Model RS 0608
Maximum Torque 245N m 39N-m_r
Rotor Inertia 0.2675 Kg - m” 0.0075 Kg - m
Maximum_Speed 1.16 rev/s 1.16 rev/s
Mass 730 Kg 140 Kg
Resolver resolution | 153600 pulse/rev 153600 pulse/rev

E 1 NSK Mega Torque Motor Specifications
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Symbol Value
I, [0.3644755[Kg m’1
I 0087443 [Kg m']

Definition *
Lower Link Inertia
Upper Link Inertia

L {02675 [Kg m’l|Rotor Inertia of the Lower Motor

Iy {00075 [Kg m’]Rotor Inertia of the Upper Motor

L |0040 [Kg m?) Stator and Housing Inertia of the
Upper Motor

I Payload Inertia

M, 1302 [Kgl
M 6.37366{Kg]
M 730 [Kgl
M, 140 [Kgl

Lower Link Mass
Upper Link Mass
Lower Motor Mass
Upper Motor Mass

M, Payload Mass
L 037 [m] Lower Link Length
Lo 025 [m] Upper Link Length
Distance from c.g. of the Lower
Lo 01682m] | | ink to the Lower Motor Axis
ist; g,
Lo 0.125 [m] Distance from c.g. of the Upper

Link to the Upper Motor Axis
& 2 Physical Parameters of Hong-lk Manipulator
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