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Fig. 1 Focusing probe using acoustic lens.

= Direct wave

= = =—Edge wave

Transducer
Fig. 2 Concave shaped focusing probe.
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ICEERDFAE Lo, BRIk SRR CHAET
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I EDANFHA TEEFR N AR T D, £
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* Focused ultrasonic measurement method taking into account refraction and spherical aberration for
higher sensitivity.., by TANAKA, Yuusuke, TSUGE, Nobuhiro, NOJI, Masaaki and OGURA, Yukio

(Japan Probe Co., Ltd.).
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Fig. 3 Refraction of ultrasound at incidence.
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Fig. 4 General focusing probe setting.

Focusing
probe

Test piece

Focusing probe with 40[mm)] radius curvature

11[mm]
Air : 340[m/s]

 1%2.5[mm]

PMMA : 2730[m/s]

Fig. 5 Setting of focusing probe at ultrasonic
testing in air.

BliEd 2 & &, 77 U AEEQ2730[m/s]) A 22
F1(340[m/s])D 8 fi5& LTT 7 U ILNOD H#f
1%£2.5X8 DZERTOH20[mm]FHY & LTW5,
Z D7 ZEREEET 1[mm] & 725, LML,
EEITET N 2R E T 7 VL OBERTRAT
B OE R 2.5[mmZ R BV, £z, F
HEIIMEE CHE T 0, BT ARS L
R RDT-DRK A BET 51% 9 @) T
bbH, WETERBERTOT 7 VILOFH
ERARDN, JEEX SImm]D T 7 UL E IR
it 7 OBREEZ XD EROL DD, T
U VT AERE 355 2730[my/s] A I 353 1400[m/s]
ThY ., Mt EHERLZE L CRiTe B2 7%
A E— NEBL TR & RIRFICIAET D720,
RN E T 2 B8 5, [EAE 20[mm], Hh=3f
£& 40[mm]. 400[kHz] 0> 2 H 835 ik e fb - %
WCZERGFH 340[m/s) BRI S 2 & &
HET D, BEMEITT Y D EORET
31[mm]CT&H O | AR 72 [ AR5 0 dh 32
13 31[mm] &5, X 3 DK 9 M mEE IR
O HRE) A B E S F N EE SN D B RE
L. FEMZMAEHEROERE & &35, 7
7 UIVIRDIES 2.5[mm] DN & (2 S 2384
Table 1 Real diameter and focal depth.

Probe real [Focal |Probe real |Focal

diameter dr|depth [diameter dr|depth

[mm] dlmm]|[mm] d[mm]
1 7.51 11 2.19
2 3.13 12 1.94
3 3.10 13 1.63
4 3.05 14 1.19
5 2.99 15 0.28
6 2.91 16| #NUM!
7 2.81 171 #NUM!
8 2.70 18| #NUM!
9 2.56 19| #NUM!
10 2.39 20| #NUM!
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IRIEEB R FEAET DH[5], Z ORELEBNIE 6
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HIRE) - CZET D DI AET DD
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e DGR T OALEZELS T5 2 L BAE
Ll b, P T, Rl B FHAICILRE(E HRih
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Focusing
probe

\ Test piece

Fig. 6 Received signal amplitude fluctuation.
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4 FFAERATOERREICLD
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SRR R R 7 TR T O | S B 2 TR0
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®2[mm] hole

MR

d:1-4[mm)]
Fig. 7 PMMA block for

evaluating axial resolution.

b5, M 4128 T DHEHAMT OB y1 &
%mW%%®E%y2%y1.[mm\ﬁ.
30[mm]. y1:35.5[mm]. y2:35.5[mm]D5f: T4
R IR DOFHWE FIRE, FREE D & D53 iR

FEAM U7, 2518 2R RS I T A
NAUT21 & HW\ S Lo — (P N
m—7Hl  JPR-600C)%>5 100[V]. 400[kHz].

B3 DRDIER IV A2 LT,

Fig. 8 Transmission signal intensity
distribution at y1:18[mm] and y2:30[mm].

Fig. 9 Transmission signal intensity
distribution at y1 and y2:35.5[mm].

Fig. 10 Transmission signal intensity

distribution at y1 and y2:18[mm].
F9°y1: 18[mm]. y2 : 30[mm] DA it ]
%% X 8 1R T, 1[mm]HREOBI S EET
T, BWEOBRESA 1L 00[dB] TH D, K
(2 y1:35.5[mm], y2:35.5[mm] ] i =0
OHYZREBRA 2 BLE L7 & X o %
X 9 2R d, MM 4[mm]DRIT0A5 H UTH
BESI TV DD, ZALLISMTRDS 2 [ 55
TETBOHT, FFICHEMR 1-2[mm]lL—2D K
DEH MR Lo Te, iz, EEORES
A % 141[dB]CTH D, - T, BIFTEEE
L 7 PR 7 DRLE X A oy fRRe & 1m) B S
JRE Y S ERLER LS E RN H D, RIT
yl : 18[mm]. y2 : 18[mm] TO&FHAIZ X 10 |2
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SNBSS 720, Wi LTI
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7E L.yl:20[mm],y2:30[mm] & yl:35.5[mm].
y2 1 35.5[mm]iZ L7z & & OFm i 4 514 L
oo 2Ly — (VxR T a—THL
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D)V A ZEIIN LT=, X 11 12 y1:20[mm],

y2 : 30[mm] TOFEiE £, X 12 12 yl :
35.5[mm]. y2:35.5[mm] T D& i & =4,

— : ; )

Fig. 11 Transmission signal intensity

distribution at y1:20[mm] and y2:30[mm].

Fig. 12 Transmission signal intensity

distribution at y1 and y2:35.5[mm)].
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Fig. 13 Measure the slope of the amplitude of
the upper horizontal part of the letter J.

——y1:20 and y2:30 [mm]
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Fig. 14 Inclination of the J-letter part in
each of the y1 and y2 conditions.
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