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Fuzzy Control of a Simply-Supported Beam under a Moving Mass

S NANEIE-LF MR LS M- A1 ]

L]

Yong-Sik Kong, Bong-Jo Ryu, Gvu-Seop Lee and Doo-Hyun Ryu

Key Words : Moving Mass(©) ¥3 ), Simply-Supported Beam( B A2 8), Fuzzy Control{ x4 0})

ABSTRACT

This paper deals with the active vibration control of a simply-supported beam under a Moving mass using
fuzzy control technique. Governing equations for dynamic responses of the beam under a moving mass are derived
by Galerkin's mode summation method. Dynamic responses of the beam are obtained by Runge-Kuita integration
method, and are compared with experimental results, For the active vibration control of the beam due to moving
mass, a controller based on fuzzy logic was designed. The numerical predictions for dynamic deflections of the
beam have a good agreement with the experimental resulls well. As for the fuzzy control of the fested beam,
more than 50% reductions of dynamic deflection and residual vibrations under a moving mass are demonstrated.
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Fig. 1 Mathematical model of a simply-supported
beam subjected to a moving mass
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Fig. 6 Dynamic deflection at the position
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Fig. 7 Dynamic deflection at the position
of moving mass( vyr ) for vy =1.0

=———Present work
== =Lin

EL o R Ghorashi

- - - Qlszon

Dynamic deflection (mm}
IS

L] v=07
=05

i s
20 02 04 08 08 10
Moving mass poskion (\)nt)

Fig. 8 Comparison present results with
other previous results for dynamic
deflections ( v, =0.5)
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Fig. 9 Experimental set up

Table 2, Details of the test beam

Modulus .0

Elasticity(Gpa) 7.07e+10
Density( kg/m®) 2700
Mass( g ) 283.0
Length ( mm) 1000.0
Width ( mm) 32.0
Thickness ( mm) 40
Groove width ( mm) 100
Groove depth ( mm) 2.0
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Fig. 12 Response of uncontrolled and controlled
beam for arbitrary disturbances
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Fig. 13 Dynamic deflections of uncontrolled
and controlled beam for y =0.237 and
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