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for Thin Plates Using Magnetism
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ABSTRACT

The noncontact vibration exciter system using the electro-magnet for a thin plate is studied in this

paper. Based on the Euler-Bernoulli beam theory, the equation of motion of thin plate is derived.

The main purpose of this experiment is to match the input-frequency and response frequency of thin

plate. The test equipment is configured to vibrate on both sides of the thin plate using the elec-

tro-magnet. Two frequencies(input frequency and response frequency) in our experiments show very

good agreement. This study results will contribute to basic investigate of an alternative air-knife sys-

tem for the steel industry.
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Fig. 1 Air-knife for zinc coating control system
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Fig. 2 Schematic diagram of experiment

A7 2, Aol g M A, o 9E0E

F 2 e T JEEE, f,e g A

715wk web A el gt Al S
3 o] 7HE & vk

g(r) = qe'” 3)

o7]4 g Bl Fakgd SHSdolrh 4 (3)L 4
el tlskd Al AupigAe thea go] o
& & gk

(— M +i2(C + [K])q= f )

A
7(-]%%_9. _—rLt:s_:' 2= O]Ou:] o] __Dl 7‘__151}2 ]j].E]—O
T

=1 = T = o —
Aol AR 7R W] A Bl Ay e
AAstaat gt

3.4 H

Fig. 2= 7] A]w
kA AmEa 9

o

Hﬂ W o

ow, F1g 3 X}E—%‘% o]
HHE 7S A AFEA Y NFEE e
ot} s WA omputer(Mlcom)Oﬂf\i x
a9E ol&ste 1, 2W Al AP A
A5 AN ojnf Zr o] oste] 1, 2™
AR e doke FoE AT %S on/off
of How #Agstexm HAAITL F “ud FHS
Aol B2 T 79 A o] on/off 9 Ml-(:é:_@
AdS ZH Sine, Cosme _.*j)g 7HA ™ 1, 29
A S Aol s F7]= 5ds /e 4
w2 FsHA ?JOP'C Tk A2 on/off

= AZkE x2Aste] At Micomell A Aol
HADNEE ol driverdl A= HAAAS F53
= AR o= ®sksto] A Aol A= driverel Al

Trans. Korean Soc. Noise Vib. Eng., 26(1) : 104~109, 2016 | 105



Kwan-Do Hur et al.; Study on the Development of Noncontact Vibration Exciter for Thin Plates Using Magnetism

Laser signal Laser sensor Thin plate

output (Measurement S/
I:I vibration) /
/
— s |

Magnet

—_—\

LDV Laser signal
output

Position control

Computer

“i

‘ Micom : Control signal generation

l

‘ Driver : Change as electric current

l

‘ 1, 2 electromagnet : Exciter thin plate

|

‘ Position sensor : Control position of electromagnet

l

‘ Measurement vibration & Signal analysis

Equal of exciter
and response

frequency B A

s 7Hd
sies dagEs A Ad Ade R H
ARl gEFaaTh A S I F AP

Fig. 4 Flowchart of system S IFEFEE YT

Fig. 5= 743 A3449 2sS Uehd 2o
W2 AR g AHoR MBSt wARE NTA 2, o] FAE ol&ate] HE sR Al s
Ak mpAg o2 st 7R FaeE Fold & bed B RS ddetaat vl A9 WA
golA AAME o] &ste] whie] AAl e B sk AR S o] fate] & v WS THlEte
& SAst dYFuaete] #AE Hotatem A FFA AAE Fo] FF WE TA
. RISk A A9l diste] A9e fast
Fig. 4= 7B Al=gle] Ao tigt 5%=5 1 1 A3E nFsgith 439 7] 548 7l F

106 | Trans. Korean Soc. Noise Vib. Eng., 26(1) : 104~109, 2016



Kwan-Do Hur et al.; Study on the Development of Noncontact Vibration Exciter for Thin Plates Using Magnetism

)57

s

sk gHFIee] AAE oW, 1 b
Lwo 7 Aotk v =
| Slate] Qutk Q=] oF 1% B H
Bk sl SI9E TR 54
Fastel 1 BREE A

>
QL

UH

1o

-

N,

i dlo
ol o

N
=

lo o
e i o

_0|L
32 i
H

od ol

)
O
& 5HS

oo
of
52
)

4, &3t 3 0F

5]

A If QAEF °4<0<9<16)°fﬁ
SHe He FU(=05)9

 EELE] Aol A G 5 Y=

AAYD 7R FoETE 13 af AER(0=8. 57)°ﬂ

:Lx—lo}uq g_&,] oo 97 ]7} o) A 74z

A el 2 ﬂﬂﬂ

e
_1
_\;
1

on Jo
rﬁ
o
4>

Ere] g %

case I3} case II+=

50 Hz9] 717 Fuleg 7}
& ARE veRH Felth Fig. 8(a)
50 Hz2] } Fuprel djste] wha
= oF 49HzE FEstw 9lon 1

010 O o)} 2= o)
A Us= E T R

o}
T oA Yehde vaAE 57 Foked o3 A
A& 242 & 7RI Fig 8(b)= 50
Hz| 710 Fappel] o Al Fol vhi Z=ge]

AE EAG Ao FAY 548 FYFES A
sl SEME9GS Falo S 1 A R
v} [¢)

Dimensionless deflection

Forcing frequency(Hz)

Fig. 6 Effect of location of forcing frequency on de-
flection response

- . -

Fig. 7 Result of FEM(Ist mode 50.32 Hz)

Qe @l 2w TFF Max Scale Factor | 322| [ JLog Scale

‘naxScde]

o =
ID Freqlower FreqUpper Frequency  Magnituds
1 39 59 49 321.828
2 93 106 100 118.224

(a) Response frequency of plate
" Exciter Direction —

. -
e e TU AT - : =

(b) Thickness of painting

Fig. 8 Result of experiment(case I)

Trans. Korean Soc. Noise Vib. Eng., 26(1) : 104~109, 2016 | 107



Kwan-Do Hur et al.; Study on the Development of Noncontact Vibration Exciter for Thin Plates Using Magnetism

QU+t H 2w TFF Max Scale Factor | 3291 [lLog Scale

1,208 = =
ws o
Magratic 44 f-- oo FESSHEE ..............
m— A |
: : P

o &4 128
1D FregLower FreqUpper Frequency Magnitud
1 40 58 S0 1290,38€
2 95 103 100 72.869

(a) Response frequency of plate

(b) Thickness of painting
Fig. 9 Result of experiment(case II ; 50 Hz)

Q| B TFF e Seale Factoe | 155 [JLegsesle
157 T e e e -
e ;
B4 128
ID Freqlower FreqUpper Frequency  Magnituds
1 94 105 100 132.681
2 193 205 200 26,202

(a) Response frequency of plate

(b) Thickness of painting

Fig. 10 Result of experiment(case II ; 100 Hz)

108 | Trans. Korean Soc. Noise Vib. Eng., 26(1) : 104~109, 2016

nely. % swlel 49e
| o) S REe of

ssto] 7t
102.32 um 9] A3E

Fig. 0% 7 WAl dgoz uigte] 4% WS
T 50Hzo F3= 7HRg Al
o] 331 9t} Fig. 9(a)ol A 7M. Faf
47} B 50 Hz= A8 dxeit}
At JEe A7l 9F 129 mm=E 3
st 7ol Hlste] vl zFo] & s 7RIt
Fig. 9(b)= W ©3F9 FA=
= Ha oF 7139 um S YERHIL glow < o
FAZE FLE $E THAE Bt

Fig. 102 "hte] 4% WS
FE 7 g Ag-o] AgARR 13 af e
(50 Hz)& 7H18HS
ol E71F9rE A

Aol A &

rr

0

tol 100 Hz= 7FA8}50t)

Of

A= AT Hke] [Ee vl 2}
oF flom FHA vkt Tgo] F/E oF 34.97 um =
50 %ol gkt Avte s o 4 drh 53] AF
S st e Avte] et T oF 3571 um
£ Helvh AgARdA 08 5 A= AAHH 7t
2 Fard digk SHFIE AgsA dAE
o}, FF Ehgk Wel wuh FAE YASHA dthe

o] QpolAE Aee] AGEFANA wut
UIE EE DT BISSESEEE P E
@ 712ATE AYE olgF MAE 77

P

do z0 oo & X Ho
=
= oo @
5 =
1
=)
Lo

o K =2 g
Aﬁﬁosg mlol 18 o
il
Ho o e



Kwan-Do Hur et al.; Study on the Development of Noncontact Vibration Exciter for Thin Plates Using Magnetism

7|

o

o] =& 20153 Fotfgtul Ao
o8] ATHAF(FHANE 2015AA112).

References

(1) Lee, H. C., 2011, Experimental Verification of
Mode-selectivity and Effects of Parameters on Outputs
a Shaft,
Transactions of the Korean Society for Noise and
Vibration Engineering, Vol. 21, No. 10, pp. 924~933.

(2) Son, I. S., Kim, M. S. and Jeong, Y. S., 2013,
Development of Noncontact Vibration Exciter Using
Magnetism, Proceeding of the KSNVE Annual Spring
Conference, pp. 363~364.

(3) Son, L. S, Jeong, Y. S., Kim, M. S. and Hur, K.
D., 2013, Response Characteristics
Noncontact Excitation, Proceeding of the KSME Annual
Spring Conference, pp. 254~255.

(4) Zheng, H. and Zeng, H., 2004, Influence of

in a Noncontact Vibration Exciter for

of Beam with

Permanent Magnets on Vibration Characteristics of a
Partially Covered Sandwich Cantilever Beam, Journal of
Sound and Vibration, Vol. 274, No. 3-5, pp. 801~819.

Kwan-Do Hur received the B.S.
degree, M.S. degree and the Ph.D.
degree from Pusan University,
Korea in 1980, 1982 and 1995,
respectively. His research interests
are stability of elastically re-
strained valve-pipe system with

crack.

In-Soo Son received the B.S. de-
gree, M.S. degree and the Ph.D.
degree from Dong-eui University,
Korea in 1999, 2001 and 2005,

respectively. His research interests

are dynamic behavior and stability

P

and identifying damages in beam-structures.

analysis of mechanical systems,

Trans. Korean Soc. Noise Vib. Eng., 26(1) : 104~109, 2016 | 109



