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ABSTRACT

This study deals with the problem of balance beam system to stabilize about static and
sinusoidal disturbance. wherein the design objectives are to keep the gap deviation from static
and sinusoidal disturbance. In this paper propose the 2-Degree of Freedom(DOF) structure and
a simple first-order controller which is designed by Characteristic ratio assignment (CRA)
method. Matlab simulation result verify stabilization of balance beam system despite of
disturbance. Hybrid simulation between digital controller and analog plant is presented by
Matlab Simulink.
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2.2 Balance Beam Mathematical Model

o 228 Wik roko xpAlH|o] ¥ (magnetic bearing)S 2zt Balance Beam [1][3]¢]th.

filo

19 2.2 Balance Beam Model

Iy 2.2 oA} o] AW o]E 2 Balance Beam 3ol tiFFx2= YA ow, ¥ S
el S13 S2 T F5 SAAATE A= FFo|th Beam® AHAAO]E flEl] AA|ojE o] %
AAQl el e2E ON/OFFste] Aol AF{E ZHstes /45 0o] vt Balance Beamol| 9@ =
HdyE= AlsE AAYHAANS 2D A3 g(static and sinusoidaDHE| S ztE= oo AH¥uw Az E F3
T °F 10Hzol™, 1.59] 9Ax|¢} 59] wpoloj A k& zhem wggtt. Zb gheprjelel] gk gh[1]>
% 2.1 7

ool
o &Y d

K A
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Parameter Symbol Value Unit
Angular Position A Rad
Half Bearing Span L. 1.1412 M
Mass Moment of Inertia about the Pivot Point 7 0.0948 o
Coil Current in Bearing 1 7
Coil Current in Bearing 2 i A
Coil Resistance R 0.7 0
Coil Inductance I 0.728 mH
Magnetic Bearing Open loop stiffness K. 2114 N/m
Actuator Current Gain K 1.074 N/A
Steady Current i 1 A
Steady Gap o 380 m
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