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Vibration Suppression of Beam Using Magnet and Coil
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ABSTRACT

Coil inductor has been used widely as an electromagnet, because of the high magnetic filed resulting from the voltage applied to
the coil. In this study the coils were used in vibration suppression as an actuator. The control system consists of a coil attached in
aluminum beam and a permanent magnet set at its bottom. This actuation method is easy to be incorporated into the system and
allows significant forces to be applied without contacting with the structure. Three types of coils (cylindrical type, square type,
Circular sheet type) were employed in vibration suppression of cantilever beam. The positive position feedback (PPF) controller was
applied to the magnet-coil actuator to suppress the first mode of vibration. Experimental results showed that the cylindrical type and
square type coil made good vibration suppression efficiency under PPF controller than their eddy current damper. However, there
was minimal difference for the circular sheet type coil if compared with its eddy current damper.
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Fig. 1 The principle of electromagnet
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Fig.2 (a) The eddy currents induced in the
cantilever beam with conducting sheet.
(b) Magnetic force induced in cantilever beam
with conducting coil
A= HAAA #5715 o] &3te] &F|
AsAo] 545 gtetsfj izt o). x4
e A PR BAT 5 gov] JTAA
3 :do] AFeA e AHelA AE Aol 7



atHFig. 2. b). A7HA EB1Ye] =Y (959, 42

=
<9, 9H)ol e AsAofel AHE =AUt PPF 2
I

Aol ol wel Awololo] AF§HA O 1 A 6(s) = 1) - - )
e - E(s)  s*+2¢w?’s + w?
W Aol stk APARE Fu B o 9P}
4 75y A SEANE FEBS Wb AR i
of S1g B mtel wawste] Filo] $ELS HE=s® @
HAoy 99d mIe 1 AAe] AR o3 n(s) s +26.05+ 0] (4)
QAE7Hs] mopo] jske] = Aolr} oS el &
At
3. Alg gy 3 A3l

22 o] AEA o] 7] 5= 230w 8.1 AE gY
ﬁgvﬂ;ﬁﬁfﬂ? %]kﬂ Nas wae b @ WP IS Assae we wa wae
o 53 93 3 geoldi we Are wuA o) Aol Fig 3K waATe A% gl At
o el AT, o g W e A B9 SUT ASSSI Uil wel 2
Zlgol whm PPEAlS} 7] gelek®, mheba @ o) - Fig d A SelTim A G Sl Zmm el
¥ PPRAIOlZIM3  DSP (Digital Signal- T & AgelA AHed mde HFel 0.7mm ¥

Processorn) =& AMg3lo] Fx2EQ AFAAE 3
ATh PPFAIA7IH S Fx2E] #ME AlS5ste] 2
T JAE = VIHoEA HE SIHAIZI LA &)
B R 998 a8 Adg = Ad”. PPF
A7l & AFEE 1 A= 5*1”“4 s iy

L T 2 A} AnE Ao EE T 4 o)
a% 4 (De F2ES L‘rEM%ﬂ 2 (2 A g e
epde, M @ @
Fig. 3  Three type of copper coil.
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Fig. 4 Schematic showing the dimensions of
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Fig. 6 PPF_controller logic and simulating

signal for cantilever in Matlab Simulink 201
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Frequency response of beam by using
the cylindrical type of coil.
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Fig. 9 Frequency response of beam by using
the square type of coil.
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Fig. 10 Frequency response of beam by using
the Circular sheet type of coil.
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