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in an Industrial Robot
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ABSTRACT

Dynamic characteristics of a wrist power transmission of an industrial robot are studied. The

wrist power transmission has complex structure characteristics, because it is composed with

several shafts and gear system. We used an analytical method to investigate the dynamic

characteristics. An analytical model is a rigid model which is composed with masses and springs.

Both bearing and gear contact model represent equivalent stiffness springs which are determined

by the experiment.

In order to investigate the dynamic tendency of the robot wrist power

transmission, we simulate the analytical model. There is a dynamic analysis tool which is called
the RecurDyn. To verify the analytic results, we experiment a signal analysis which is an overall
noise level of the robot. By the parametric study of the element of the robot, we study an

improvement method of dynamic characteristics.
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Fig.1 Example of an industrial robot
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Fig. 2 Schematic diagram for axis 5 and 6
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Fig. 3 Experimental setup for the system analysis
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Table 1 Mass properties of axis 5 and 6 LFFT(1002Hz), ¥73 B3l E Al 49
Mass (ke) | Inertia (kg:mm®) FRAEF627Hz, 1792Hz, 2750Hz2)7F debes A
s 5 5-1 1.336 5470 & & il Fo] wojHd o A £E5S 3
N 5 reducer 0.990 772 W Fig. 79 7o} & w3y w3 whsk 3 Hbafo)
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Axis 6 6-3 0.440 3070 . . ’
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Table 2 Equivalent stiffness for bearing of axis 5

and 6
Equivalent stiffness(N/mm)
Axial Radial
5-1 12060 119200
Axis 5
5 reducer 9700 115400
6-1 9170 437400
) 6-2 32300 341500
Axis 6 7753 5813 40000
6 reducer 36800 193600
Axis 5 5 reducer
@
63 ®@ @ | 6 reducer
Axis 6
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Fig. 4 Analytic model of a robot wrist
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Table3 Equivalent stiffness for gear contact
Equivalent ‘stiffness(N/mm)
Axis 5 @ 51600
@ 17700
Axis 6 @ 1660
@ 15300
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