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Fabrication of Water Level Limit Sensor Utilizing Acoustic Impedance Matching

Cheol-Han Kim, Su-Ho Lee’, Geon Sa-Gong', Jun-Hee Lee”
Dept. of Electronic Engr., Pusan Nat'l Univ., *Dept. of Electrical Engr, Dong-A Univ.,~»Div. of Metal. Mat & Chem. Engr,.

Abstract - In this study, an ultrasonic level limit sensor
with a new structure utilizing the acoustic impedance
matching is proposed to be able to check it out a change
of water-level. 2 PZT resonators with the same property
are bonded directly on the polyethylene plate. One
resonator is for transmitter as an ultrasonic transducer, the
other one is for receiver. In this case, a polyethylene plate
will operate as an acoustic guider to transmit a transverse
wave between 2 PZT resonators in air. While in the water,
a polyethylene plate having a similar acoustic impedance
with the water will be emitted an acoustic energy into the
water as a longitudinal wave. According to this mechanism,
there was a wide difference of acoustic signal output
between underwater and in air. As a summary, this
proposed level limit sensor could be used as a strong
candidate with low cost and more stable one.

LM B
dzEd LimitdlAs B3 k9] 71§ £ 8% 22
fAe grde] AFH Ao el FAE Aol
dagd Av|EdME ZA AT A71YeR R
g JAN e B2EE AMESE Ro| diEelx, A
714 A7|1Age WslE o) g3t AATYYH, B
Ao fAL9 Aol olf3le FALIWLA o Yo,
371 7 AA FAA FAHe 2259 IVRE o
gate 28aol ATl 2EFPAL FAAZE A
£5E PIT A#g29 2 4% 33057 i =
7] wjEol AMgFoert FobAL, AAE 2T BFHA
A Bk EF 2719 FA718 dng dAAAL 3}
59 2A4E AR led, 7HFe] W) £
eRdAE o)3E 2 B YuiEAAMS @3S
237 f3 GAAFA Aol & Egjaldd By wfdo]
Srlol=2 A AFIHeE AY dFT MEE P49
A EAAXE AFsgct aldgd P 37 F
dAE PZTERLRFZ ol AnE Agse $3710
=2 Zgan Jon], £F dajoye B3 vxd
SLANRALE 74A Elolgd Huo] Fg2 AA
o2 SFUAE WEF) o]2A wL S/NHISE A
A7) 222 A2y} dedAL, dALFA B
gojag F3 AY dFH%E 4= 49 EA7L
A" 4dAY A2 729 vy YrEAAAE
Attt

S

2. Alsuhy
2.1 ZISX =t

B dFMe gands AFAIE 2AEE A8
9 Fluxi[3lel &3] AZ¥ Nbs+ 0.75 wt%H7He PZT

Barg Al PZTASAE AZsdch FaAFEze] 2

AFnse AL, A5 A, Yoz HAAYH

t} FAAFAE e AFAE AL A F7

A7 a, 7V h, 57} Young®E Y, 5714%x p, 57}

Folgu] o8} & FAFE & 4 ()7 ZoH4l
ah

_ Y
fr= WV3ra® o(1— o) ot

A4 ame mat 1E45olh

A ARY PRAEAE AL Umml, FAE
02AlmmlZ 7HE% F PZTASAS FEB(AZ: 2
mm, $7 1Tmm$ ARAZ AW F 34 &
3 93 4 AVEE XY ol A5 Who)
Az $RYINAAs} B9 HsE 29 BB2 A}
e

22 EMAE

A2E AR} F£Fo AL o ANEs AHH=E A
< #l3ly] siste] FAFHLANM F7] T FFAA
9] A% E ZAsHh JPVI FTFAANEE METEX
MXG-9802 function generator/frequency counterE A}
23t 25 [Vp-plel AAH AZE JAIHLH,
Tektronix TDS-3014 OAE edz23x2 ZYHAF
2 zxsgen o AxE a¥ 19 YeERdch &9
Aze AN F7] FAAE 22Voluxn FFAAAMe
60mVel 22 JAAHJeZ B3 o|5 L F7| FolA
£ 0444, $FolAE 00124 ©]ith

G SRR

In air In water

TR T Y el T

a8 1 v e 4B

E7) FoAM o 595 [kHz]A Tl Loyt A &
ge yeghusien, #FoNe o] A #HEE
gosigior. 94 FAFHF B2AM -180° olfie
b, oJRAe ZFcjd o] Anz A" W
o] & AN Ho Fo] =7] wiolzt 4Z
o B3 FFHE FHE A4F £o2 YIRS
WEa] i PAA) o Fgol wa AF9)
Wiyl 2Aes BoFn ok 92 180[Hz, Qe

- 1870 -



280Utk Y FIFIE B w2
T 98 A2 327 veEha Ao

6.62{kHz] *| A

I
L)
L
o
Z o
§ o
ay
o
o
o]
o

jror

facr

i

100

l L
e

4

ol

Mcnoved g
O3 2 dAMe| SEMEESF JA=
23 &2 78

244 A ZHg AFAte] Al¥ol vlad w& Qe 7t
Aeg $M2 FubgE ANY FAFGSo) HE3] o
AX A g} e AN NEEAT Al ¢ 2%
9t e R[] o8 FFHS4] A3yt fudd
F Atk B dFdAe aA3E F3}E FA87] Hghy
7] FoMdE AMe FAEASL oj&3ld LAAF
FEoMe 23E& 454 4 o e 53
&l7] Y3 BExe 19 29 2

o i
SUNEN g BN
e

+
rseresersnsssssracasensesees : i memen
: us
: +
waia HERY:
L1 P e

a3 3 M 28

EEToA AR AHE & £2030F54, g
grtol=, ARSI dFE ALY E B, WHAF
71 2 di95adee 23 FGYFE Aty & o
a9 3elAMe} 22 sy szgo] gy olu 13
o] =1L 1Y 40)M9} o] AB=10]Z Vin# Vouto]
Y fadolojo} jit

X
—p ¥ "
ABvin Vinl A Vot

Jede

¢

I8 4 HdAM g2rizze 2AE

E dF7dMe Vin® Voute] $Y Aoz wEr] ¢
& ol5o] -02¢ YNrAFEIE AYstA)t =7 XI]Z-“\!]
o] w2 ol Ed g ""’7]5]'7]475]"’4 dege2 §
AZuteE 6.02kHz]old, ddEe 300, Q= 2091 “JH)
A-PEE ARt AeEsE e FAF A
9] ol goitt FAFIFAA A Huo]5L
2ufelr, 1Y 4o 3z} YH 548 JeEpiIY. 1
B2 ABY 7 F9 E’“% 1Y 58 Zoh

~ kLl

BP Ouipy

-
RN

Fe gLz

R
—— b

28 5 Closa MepEAEE 2 5
a9 6 olMst Zo] §7] FoME AB-l Hg 7IFO
2 1%0 39 o] Yojuha 18tk 2o walo] A
A9t 19 2049 F2) A2 Peakt: idTHo| 9
3 pAse] AB=14 ool U ¥t olde olf

4754 2wl AR PHo] olFAT. S50
HE Be) o[So] 00120]2 A8l Hul o]5¢] 29jelEz
o] dojubx hgke.

-
&

1Pad<

gain

wmﬁeﬂ

i}
T 15 @ F% 3 4§ AL 3 BT A AR Y YL f 2 % RS M)

Pucvrg fsnd

3% 6 FIbol ME AB §4

il g 28Age cHErang 23 Y
< 28 70 Jelic) A5e #E #4F 19 2
o= 2e 23y {7 BHY AERE YL,
o] NZE AFIL Fe] 7AH kolzd BUFLS
ey WA 52F AA LED ¥23 HASch

s g e e a e -

1 :

\"'\}‘Jw :

m TEVS nmu ETY TRV T b AR
a b

I8 7 ¥l g &MY @@ 321 & b) 5

- 1871 -



3.4 B

£ d7dae eded 38 ddd F A9 &
AL 2H8q 2 A4E AREgley, 1 4
Lot 53 2.

1. 37] oA Yz 54 g2 gl £ 84L&
gdgs By

2. #FAME FHE I & SFJUYAE WEF2 =
A 28457 §3830.

3. 37 FAAE AEA FAEA o) 2S£
FolME Qh A o8 BDE F3A FozA FHG
Az E e

4. A9 53 FEFIEE Yty o 3ERE ARG
RL 71AY xolzof FAS=EF AP WA H2E T
sl

olde] AAN2HH AFdu dAE A9dx FFE o]
€8 43 4 AME 73S T AN

43
e

[ZAte 2]

¥ d7E AW)eR AEALR APegiid
(RTI04-01-03) A 22 =g AHth

Hanezd#

{11 3wy, “AM EREH", 713974, p.243,
1985.

(2] &84, ddg, Azd, T8 dddHY 2}3}
2 gxdaEA", gEdAgARed=Ed,
p.935, 1999.

[3] ol%, zd3, 5P AT, “£5EEEA o
3 Azd 4AAHRYEPZDE viATE 2 F7HEY
%, FFAV)AAAB A, 119 5%, p.378,

©1998.

(4] B34, “A71AAE A2, dEZ WA}, p.152,
1997.

- 1872 -



