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Vibration Control of Flexible Robot Arm for Tip Mass Variations

«H. Saitoh, H. Satoh (Nagaoka National College of Technology. )

Abstract— This paper deals with vibration control of the flexible robot arm for tip mass variations. Robot
arm has been used in many fields of industry. Upon request, such as lightweight and high-speed operation
of the robot arm, the robot arm will have the flexibility. Therefore, many researches about flexible robot
arm have been reported. We have constructed the vibration control system of flexible robot arm for manual
operation. However, the designed controller does not satisfy the control performance for parameter variations
of the robot arm which assumed the luggage. In this research, we construct the vibration control system of
flexible robot arm for tip mass variations. The experimental results show the effectiveness of the designed

control system for tip mass variations.
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Fig. 1: Overview of experimental system
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a; = 0.0631 x 10*
as = 8.6002 x 10*
B = 5.1905 x 10*
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Fig. 3: Flexible arm model
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Table 1: Frequencies of vibration modes

Without payload | With payload
1st mode 3.47[Hz] 2.57[Hz]
2nd mode 22.91[Hz| 21.88[Hz]
3rd mode 66.07|Hz] 66.07[Hz]
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Fig. 4: Identification results of flexible arm

Table 2: Physical parameters of flexible arm without
payload

Mass [kg] Influence cofficient
my = 0.1195 m = 0.00480
mg = 0.1000 n2 = 0.00008
msz = 0.0990 n3 = 0.02100

Stiffness [N/m] | Damping [N-s/m]
k01 = —302 Vo1 — 0.0223
ko2 = —940 vg2 = 0.0950
k()g = 13800 Vo3 = 0.3018
klz =575 V12 = 0.0321
k13 = —b7 v13 = 0.0010
kgg = 2930 Vo3 = 0.0615

Table 3: Physical parameters of flexible arm with pay-
load

Mass [kg] Influence cofficient
my = 0.2100 m = 0.00480
mo = 0.1170 72 = 0.00008
ms = 0.0940 N3 = 0.02400

Stiffness [N/m] | Damping [N-s/m]
k‘(n = —302 Vo1 = 0.0220
k‘og = —740 Vo2 = 0.0868
k03 = 12800 Vo3 = 0.1728
klg =575 V12 = 0.0395
k‘13 =-T74 V13 = 0.0010
1{323 = 2930 Vo3 = 0.0615
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Table 4: Physical parameters of nominal model

Mass [kg] Influence cofficient
mq = 0.1735 m = 0.00480
mo = 0.1145 12 = 0.00008
ms = 0.0940 n3 = 0.02500

Stiffness [N/m] | Damping [N-s/m]
k)()l = —302 Vo1 = 0.0205
k‘og = —740 Vo2 = 0.0868
k‘o3 = 12800 Vo3 = 0.1728
k‘lg =575 V12 = 0.0395
k‘lg =-T74 V13 = 0.0010
k23 = 2930 Vo3 = 0.0615
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Fig. 5: Generalized plant
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