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Abstract

In this paper, an active vibration control of a tensioned elastic axially moving string is investigated. The
dynamics of the translating string are described by a non-linear partial differential equation coupled with an
ordinary differential equation. The time varying control in the form of the right boundary transverse motions
is suggested to stabilize the transverse vibration of the translating continuum. A control law based on
Lyapunov’s second method is derived. Exponential stability of the translating string under boundary control is

verified. The effectiveness of the proposed controller is shown through the simuiations.
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Fig.4 The transverse displacement with control gain
K =42, and damping coefficient d, =100,

w(L/2,t) where L=20m
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Fig. 5 The transverse displacement with control gain
K =42, and damping coefficient d, =100,
w(L,t) where L =20m
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Fig. 6 The control force used in Fig. 4, 5

Table1 The plant parameters used for simulations

Symbols Definitions Values
Cross section 2
A 1.5x%0.005m
area
Length of the
L controlled part 20m
P Tension of the 9S00KN
0 strip
m Mass of the 15kg
actuator
v Strip moving 2m/s
speed
Mass per 2
» unit area 7830kg / "
Damping
d 100 N
@ coefficient sfm
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