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A Measurement of Size of the Open Crack using Ultrasound
Thermography

M MEA S SHEA LS =2
(Jai Wan Cho, Yong Chil Seo, Seung Ho Jung, Hyun Kyu fung, and Seungho Kim)

Abstract : The dissipation of high-power ultrasonic energy at the faces of the defect causes an increase in temperature. It is resulted
from localized selective heating in the vicinity of cracks because of the friction effect. In this paper the measurement of size and
direction of crack using UET(Ultrasound Excitation Thermography) is described. The ultrasonic pulse energy is injected into the
sample in one side. The hot spot, which is a small area around the crack tip and heated up highly, is observed. The hot spot, which is
estimated as the starting point of the crack, is seen in the nearest position from the ultrasonic excitation point. Another ultrasonic
pulse energy is injected into the sample in the opposite side. The hot spot, the ending point of the crack, is seen in the closest distance
from the injection point also. From the calculation of the coordinates of both the first hot spot and the second hot spot observed, the
size and slope of the crack is estimated. In the experiment of STS fatigue crack specimen(thickness 14mm), the size and the direction
of the crack was measured.

Keywords : ultrasound excitation thermography, crack, fatigue, hot spot, size measurement

L ME

55 A X283 (active thermography)= 97 v]ils] Agkg
£ A RE ARSE $tH12]. o] st Y A
ARstaal ke AlE, A2 JIFAR] €& JEeE 3
of 9AkE Aulthermal wave)e TZE Ad}Eo] Aol
e ARMA FAE S ALEE o] A E kb wk
BEe AN 24, 2 T AN E3 Ao
A7 7919 2= RpolE A 49 = B53)
AFAAE Foldle Polth T2 AFAHA & 7

 =RdMe 265 ARIHEE o83t MY 74
o 7] & WS Fgstad dvh 4] e A &
ARl 253 AF AUAE AT 259471 A
AHe2RE 7 7R AR e Tdel AReE
FE 3 2Fo] #FdT 239 dAkE 271 X9 1
4 == ARl 283 AFAIAE A a4
o] ke Aoz FAHE A 3 &%) #5E
o A58 K9] 3 239 AE Altsldd EAS Fejet
vjnshd A gEe] A7), Iy WF TE Lot E A

[

A}

-

3 oz ¥2A PZ, vlo|a=2 doln, okAF, 2 o 14mm F719] SUS Q9] 92 ZE Al tid 4B &
=% 5 A AREH AL Slo3-6]. 53], 1A A9l B3 2de) A7) R RS SAA
R ZEUE MRS ARTSIE FHe 94 S A

9 498 MR Adshs B4E 259 MRl I 2Fa} M2t Al2g
2 oRTT. 253 of7] @ddrt PREA d9g 9 1. 223t M2a2lEe| g2

A% F-oleAnt Az o R wdgyoe] or|Huz AL
A& Ag3A 34T F doh 289 AEIHYE o] &3
H|oh] S48 F2 337, Asat 59 SRAE 59
AFHEA T2 AHEET Johs9l o] s Bl 2
+9 AFAAAE YABIE Fgol AFEE XHAA @
o] BAG) o] 253 MFoUR 7} FEREL] FFo] Al
ZE= A HlA whE oA dL BT ol
ot g9 FTHT AT Y(closed crack)® 7R (open
crack)Z BFE F ATH10). #Hd #E] Aol g
Fo] 237 FFE 1o} FolA Fde A dolo AH
do] gt A #EE g Zo] PrlHEE 229 A
FolUA Frt glojx Fde] Medtipels Fol L3I
* 2] )2 2 Corresponding Author)

E=EEG :2005.12.21,  AREEHY 12006, 12. 10.

ZA4%, X84, A5, AET, 16T AT A
ZHLAB.

(jwcho@kaeri.re kr/ycseo@kaerire kr/shjung2@kaeri.re khkjung@kaeri.re kr
/ROBOTkim@kaeri.re.kr)

% B A7E 948 Qe Adow S9Hge.

I% 12 259 ARadee deEg vehia gk 2
o] A TFEEA FL Fx 289 VX E Jlea &
¥, 2] (delamination) 52 AF TN mIAZE Yol
opleth o2l AU wHE B FiEH A2 2%
Aeg B 4 9o old o AFFAAMT sHHe=

mfrared image

infrared
camera

high power
ultrasound pulse

elastic wave

'''''' thermal wave vibration energy

J9 1. 253 AEaztEe de.
Fig. 1. Principle of ultrasound thermography.
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Fig. 2. Configurations of ultrasound thermography system.
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Table 1. Specifications of IR-M500 1nﬁared camera.
Items Specfications
Detector PtSi Schottky-Barrier IRCSD
Number of elements 512512 pixels
Spectral wavelength 3~5 um
Lens S50mm/f1.2
NETD 0.15°C at 300°K.
Field of view 14x11°[HxV]
Field time 60Hz
Video output RS-170A, NTSC TV(525 lines)
Sensor size 0.52x0.4”
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Fig. 3. Ultrasound pulse injections into the sample.
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