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Transverse Vibration Control of an Axially Moving String
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Abstract

In this study, the time varying boundary control using the right boundary transverse motion on the
basis of the enmergy flux between the moving string and the boundaries is suggested to stabilize the
transverse vibration of an axially moving string. The effectiveness of the active boundary control is
showed through experimental results. Sliding mode control is adopted in order to achieve velocity
tracking control of the time varying right boundary to dissipate vibration energy of the string
effectively. For the unmoving and moving string at various velocity under various tension, the
performance of the transverse vibration control using the time varying right boundary control with the
suggested control scheme is experimentally demonstrated.
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Fig. 1 Schematic illustrating of an axiallv moving
string systems (a)with fixed boundaries and (b)with
fixed left boundary and time varying right boundary
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Fig. 3 Schematic of an axially moving string system
with an active boundary controiler at right end
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Table 1 Specifications of axially moving string
system with right boundary controller

L 1.28 [m]
string diameter | 05 {mm]
pA 1.792x10 * [kg/m)
T 10 N}
c 74.71 [m/sec]
L, 125 (m]
M, 205%x107 [ke]
C, 2.323 {N/m/sec]
K, 849.78 {N/m]
¢ 0.23
B, 1.793 [N/V]
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Fig. 4 Configuration of transverse vibration control
system of axially moving string
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Fig. 5 Closed-loop frequency response of the right
boundary with velocity tracking sliding mode control
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Fig. 6 Transverse vibration of the unmoving string

uncontrolled (tension = 6 N)

[E X y— | 0t

Disp. of String {m}
Incident Angle [rad]

Time [sec] Time [sec)

|

@
#
&

e

Disp. of R.B. {m]
o
%
°
Lo i
Vel ofR 8 [misec]
& o &
o

2 5
2e o0z o4 as [ 1o sa 02 0 (3] 08
Trime {sec) Time [sec)

Fig. 7 Result of the right boundary controi
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(tension = 6 N, ks = k4/10)
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controlled

( F.B. : fixed boundary, uncontrolled
N.C. : time varying boundary, uncontrolled
OCG : optimal control gain )
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Fig. 9 Transverse vibration of the moving string
uncontrolled (tension = 55 N )
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