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Vibration Control of Cantilever Beams

using Magnetic Damping
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ABSTRACT

The magnetoelastic interaction between electrically conducting structures and magnetic fields is
suggested to be used as a possible means for vibration suppression mechanism in structural control.
Effectiveness of the active control mechanism is demonstrated by an experiment which is performed to
examine the basic tenets of magnetically induced vibration and magnetoelastic damping of a cantilevered
beam vibrating in the presence of magnetic fields. Experimental results show that the feedback control
scheme works effectively. Several strategies are suggested to improve the controllability using the
magnetic damping.
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A& 4L S5 P& sEAuIUEGLE HEY 4 ASS Hols] A3 H¥E +%8d
th Ad¥elNE Id 1604 B uigide] A FZetAE d UE JEBY FFAYo A
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Ago] ALSE duRE EYA FP22 AzF o F ol Tl 42 0.5cm, 15,
223 0.05cm ojth R A{AF, AMES 42 15H9} 0.0162.2 A& ATE IF
Aol ¢ R ¥de] FTAHY Yel2 20ulye] AME FAsidct AMSH AMY AL
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Ao AHE FFAME] e 1fto]ln BEAE 50k Eo0lil, PFApo] FHY FHE o 2
incho]m X]§-2 1.5 incholtlh. @Frto] F7H] x| Gaussmetere] ©HAPH S| ¢)x]of wla}
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2.3 Strain Gage

ety AHe A 1 inch HolF o Z&ut Strain GageE F-Aslo] UFHAAMAMEZ
AMgstgTt o] AWA7 A sHe A7IA Y oMY HHIYL Strain Bridge2 B A Eolen,
2 Aol A12¥ Strain Bridge: 1/4 Bridgeo|t}.

2.4 Power Supply

E Al¥o]l A2 Power Supply= 270¢] Heath Zenith Tri-Power Supply Model SP-2718 o]m z}
2} 0.5 Ampereoi|A] 0~20 Volte] AFF TIY 4 arl o F 7H2] Power SupplyE HEE
ZAsto] 1 Ampereold *12 Volte] ARE FFYU 4 A sigch AHA AFS 7AZL=
b A] 7] = 2 -Lojl= Topward Dual Tracking DC Power SupplyS AME3}glct. o] Z-$-= 3 Ampere
oA 5 Volte] ARE FFYH 4 vk H¥el A4H H2& Ao 3 Ampere?] VFE AYY 5
U=E stodct
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oh}E 1 $) 4RI EE o] 83} Stain BridgeZ FES AT 43 VAT TH 9
gRe] TJAE40)AN Gain AmplifierE AE5H$ QIEF sigict. E¥ Stain BridgeZFE U
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o3 ojwro 283t oo tlgdlTISs 180 ° o] HAXE e AIE WAAIIAL, o] A
I T AOAFZEINEE RURA Txo] 2 Coilo] zlojo] Bagt 4o ARE IJT
t}.

4. A9} ¥4

o 4 8} 55 77 Ao FAE AMREA] ke B9 AHSY ol i JAFH LR AFo] &

-261-



dE ejwEe] AFARe|HE Yehi otk £ g wias] Xd ARz A5y B¢
332 4L ZASo] vl duRe o] A3 AY AL E4 k. Adel FFE AR
ooy A 23 o AFA myhige] AAAUE & 4 Uch oY AHAAE Y
Q dA7Ate} dAst ek Wzl BHYE FEALE Y HHRILS F¥o] BI

2 %}
A MECHANICAL EXCITATION A MECHANICAL EXCITATION
Trig —-0.24v CH1 Trig ~0.23V CH1
x
! L
0.1V 0.9 SAVE 0.1V 0.598 SAVE
ag 4 a3l 5
5. d&

AR R-F2E SALTAE A3 W3k AVAHMBALS ol &3t FREL] AUFA
of A2 o]&US it WHE AUsta ALY APS T3 AodE FHsigich AEA
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(1) #jolol Aoy ARFE F7H1A1717] #l8l Rol £ Coile] loopE F7IAI7]5L Hrh 7y
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