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Study on Electrical Impedance Matching for Broadband Ultrasonic
Transducer
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Abstract Ultrasonic transducers with high resolution and resonant frequency are required to detect small defects
(less than hundreds of um) by ultrasonic testing. The resonance frequency and resolution of an ultrasonic
transducer are closely related to the thickness of piezo-electric materials, backing materials, and the electric
impedance matching technique. Among these factors, electrical impedance matching plays an important role because
it can reduce the loss and reflection of ultrasonic energy differences in electrical impedance between an ultrasonic
transducer and an ultrasonic defects detecting system. An LC matching circuit is the most frequently used electric
matching method. It is necessary for the electrical impedance of an ultrasonic transducer to correspond to
approximately 50 ( to compensate the difference in electrical impedance between both connections. In this study,
a 15 MHz immersion ultrasonic transducer was fabricated and an LC electrical impedance circuit was applied to
that for having broad-band frequency characteristic.

Keywords: Ultrasonic Transducer, Impedance Matching, Ultrasonic Transducer, Broadband, LC Matching

1. M2 Fopol A 2 &3t MBIl UF 5ot 78
37 Bopld aTHE tad e o

A ST AMB/E M A 9B P T gd 2S5 W] Aol B A7 go) of
Fe ALY Wobl A el AHEH I dvh12. A FolAn Adthpdl 289 A5E B4
A9 g3 WB/E AU B AA el A% ol AeHE wie s
Aol glolx] Azl Z/E FAAI AT olgF 2eW WAvlolth dwrHon x g
wefo] AFHo] ST Azke] Aol weh e wavdl AeEE dHadE AA FAT

[Received: November 17, 2016, Revised: January 18, 2017, Accepted: January 25, 2017] *2}8}7]<=A gttt o) stul, **
St A+, *x(F) A& A, + Corresponding Author: Korea Research Institute of Standards and Science, Center
for Safety Measurement, 267 Gajeong-ro, Youseong-gu, Daejeon 34113, Republic of Korea (E-mail: kimkibok@kriss.re.kr)
(© 2017, Korean Society for Nondestructive Testing



Connector

Geonwoo Kim, Ki-Bok Kim and Kwang Sae Baek
F 4 A A (quality

38

g F o oTe MW B MIIRET O T XMW MR T W S 8 ok
2 2 O A = L = S A e A by
E - 8 T TeaIdFz PEgwmwmE 4 _wT bk o !
35 E oy TageeBlRTErgP3 Pl agog R e
Qg L Mo I xRy T EBE 2 T F L d T i
& S M NN 2K e BN e R Qo L= g M %ﬂu%mﬂw <
g B g ERpFROW S g WD
e T Fogrzlf o ¥auEnea 2o iy e X T
o ~ = BN o o Mo#ﬂorlA,ol.A T 2 R £
5 § G L S R e A - m L Ao
> © op = - dp — & XX < X2 o N — N
5 9 s o ® < wrT T T o= £~ L B
2w 9 Mol o Xl JRTEXT _F S 0
EES T W beaiTgiel w iidTZF R o
() X = _ < —
EE el TR LI g BTN T RT L E R T =
By M BN ERag BV Ve gxiaaxPungm ¥
© ~ o= B© ol o 2o oy 8 B < T g = W o
© Npop L > dp B e g g op Wogm ke W= N S
= o) o7 ~ = = = — op =~ LS o ) = 9 <
g - R MR X e 5% P e X :
E = . T B XN T w o . —
SE: 23 E o M_%iﬁﬂméyg%iﬂMﬁa%%amoM@rMZa%i N T 5
£88 28 = T XHE R T K <|= =
288 ZE - n]haraaaux@ﬂ R mbwewao%EMi Q\ZMAM U
% =0 TR G AT TR K T R UG S N« T
i S O ONTFEN O WMFET A FAAT IR T W H Y M T H A B
ﬂ%aﬂmﬂMﬁamr._ﬂo%@%wuumnmrﬁvaﬂM?&ﬁﬁ%ﬂ%%@ﬂ _zammﬂﬂw%%ar
o R E MEIXLRE % T g b o = F S o] o oo B oom 4 S
- ﬂ}gkygﬂﬂmty%m ﬁﬂ%ﬁﬂ#M%MﬁMé%ﬁ = M -
S x ~ T W o W LT e B TR Ny N X R GO o
%fr%ﬂaiﬂﬂb_ogamﬂﬂ%ﬂ,ﬁrmﬂxiﬂA ﬂo%ﬂ_E%%_Emoﬂﬂ%ﬂﬂ o oab oo g e uo
TRl oW N ENR R ﬂﬂﬂzfﬂh%iﬂaﬂucl__iﬂﬁdNaHEJ_&oﬂﬁﬂo R
_ </ iﬁ E:v R e ﬂx Ko ~ ._ﬂu ! S.L i‘._ ,ml ﬂ ﬂ E.# MHA.H ‘ol ‘m.o,ﬂA||AT —_ Mu.l ~) - X‘_
2 W NN E) oF m TR o} wmow Ao ~ e - 2" oy X L R B
K m oy MoE w o oy .naﬂioﬂeaun_ﬂ&ﬂx]]__oi = O Ko 9% oD o M
4K RE<TDE N 2 SO R o T T 4 3 ﬂ
Xﬁooﬁno T X X VQCAw‘AI‘WHXO#Uﬂmo‘X“ﬁlﬂH ,Zl]L ,m_l‘_m_‘7xﬂo Jlﬁn‘mlzT .
TR oo N N R =o M ﬂ%.é%ﬂAm«_,% N — oF X B m N M
C I SRR TR S RN G )
Prmpmd d e TR Gy BT WeOS T gam @Y = ok X
BN o omo g AR O M mﬂw“wu_iqwﬂwmﬂrﬂwlrmrLﬂﬂui.%ﬁr_&ﬂo%_wr Koo E ST
B < e 0 o % do O . 5 S Ho T N5 A
Tiastolnkal Gee el aal i P4y g=g - oYy R ey
R s D _ e xcTma N ® & TF O N T
o ~ _= _EL = owe Of X ﬂ_ol o) _— — ‘NL ‘mm.o oF T o = of 1%0 —_ EE HH_ ilo} === H;:L -
L Tl e s A e S S I I TG BN N SR -~ R S
" Al = W N R o D s — < Ar =y N = ) L I [l G = opn
0 = ! o N
ﬂwaﬁﬂ_/ik]AA]iLi e T Al I A K o kX N
ijl [ RIBC LT AT 0 ol ool RO _ X o N " Moo SN 5 TR o ojo N BB o of M K
WREF o F2D FTRT Tk (08 2 Wubx-o o ®ESY o0® AL M oy e oyt g
= s o = El ,_lxﬂm. N _L_,w/l,m‘mu . o R ) o L X —_ H N ml MZL
g® MWD < =N TEFE T T AT W T TR e K < OFEH T kIR .
EFTRITVMAPTF S PAIATHE ST TIHEMHRT AT RRNPTHAIXN o « dp B <IN KR



Journal of the Korean Society for Nondestructive Testing, Vol. 37, No. 1: 37-43, 2017 39

10 MRayL backing
~

Parts for ultrasonic
transducer

LC matching circuit Prototype ultrasonic transducer

Fig. 2 Fabrication of 15 MHz immersion ultrasonic
transducer

ATl ARgE

A 2
¢F 34 MRayLol™, 3% 259 Wi7|E g
o] 5
=

& [e] A=) o
kel 7] T = [e] o
;._|<

o WA o 2AQ) AWATEE ST E s
()7} °F 71 MRayL] Am2 dusfop s},

AEgetA olelg e 7HA
AHEE 4 e ARE T
of Wz Ik WY SFdYdx @
(3.5 MRayL)S 7}A1&= Plexiglass(C,0,H,) S A d
3t} Plexiglasst o3 ™ Alde] 1EA AR
24 xZo] AWati dosty] wie] 2&u
W 7E wjg- Aol AEYE 253 Wk
7] (wedge)dll £ ] AME-E= Al=olth A
A= 3XF345 15 MHz, A5 9F 635 mm, T
7l ¢F 0.1 mmE %t Fujiceramicsiit(Japan)2]

25T ¥ F&E
2 dHEZAE HUIHoR AAANTIE WF H

AHAFS, BNC Aol
E, $UA To2 FAEC Fig 28 £ A
Al AAE 15 MHz 738 259 W37l A

(e}

2 B3 RE AFste] 2¢T

AuEs e F e de gudaw
Apelel $1xske] T @-Z A Abolol A o]
7 A%E W dsds gole] o) wiAle

1Xo
% Ro

Ultrasonic
transducer

iXb
jxﬂ

Matching
impedance

Xi
Ri %

Ultrasonic
system

Fig. 3 Electrical impedance network for ultrasonic
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Fig. 5 Ultrasonic experimental setup for immersion
type ultrasonic transducer
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Fig. 8 Ultrasonic echo signal (a) and its frequency
spectrum of 15 MHz-ultrasonic transducer with
electrical matching circuit
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