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Measurement of Infinitesimal Delaminaton Thickness
by Echo Amplitude of Ultrasonic Wave

E. K. Han, K. Y. Jang, B. I. Hwang, B. S. Lee and 1. G. Park

Abstract If the infinitesimal delamination exists and the two waves can ha‘rdly‘ be
distinguished from each other on account of being much closer, we cannot measure the
thickness of delamination by the time difference method.

On this study, we calculated the thickness of infinitesimal delamination model by means
of measuring echo height due to the deflection of material particles and utilized Newton
Ring for optical measurement as a delamination model.

From the result of Newton Ring expressed in the delamination model, we can calculate
the infinitesimal delamination thickness up to 0.2~0.3um due to the difference of acou-
stic impedance by the ratio of the echo height to the total reflection.
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Fig. 1 Schematic model of delamination at
Newton Ring
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Table 1. Probe performance documentation

Lens

Material - Flint Glass
Radius of Curvature : 460mm

Testpiece@ |Flat Plate {Material . Flint Glass

Lens

Material - Soda Glass
© 141X 10%g/m's
Radius of Curvature - 519mm

Probe Normal Frequency 25 MHz No. Specification
Details Element Diameter 6.35 mm Testpiece® |Flat Plate |Material . Flint Glass
Focal Length 15 mm Lens Material . SUS316
Focus Type Spherical Acoustic Impedance
Class Immersion : 456X 10%g/m's
Test Setup Target 15875 mm Radius of Curvature . 519mm
for Return Pulse (steel ball) Testpiece@ |Flat Plate |Material : Flint Glass
Water Path 20.1us Lens Material - Acrylic Resin
14986 mm Acoustic Impedance
Pluse  [Pulser |Energy Level 11(340 Vp-p) : 32X 10%kg/m's
Echo Receiver {Receiver 18dB Radius of Curvature - 519mm
Evaluation Attenuation +2db sys loss
Gain 40dB 3.3 Afuy
-|High Pass Filter Out
Results |Transmit Pulse 140 Vpp 3.3.1. TZE ofFHo| ME EE2 =2|2™
Reflection 027 Vpp oMo olZE &Y
Loop Gain si206dB| 4z %ol W@ Az=9 wHo] EAE
Peak Frequency B5MHz;  Z}2(flint glass) & A2 2L, & 2% o
Sound |Pulser |Energy Level 1(140 Vp-p) HddaAzt g2 72e Add0e ¥, &7
Field Receiver |Receiver 26 dB W ZEEHE o] EExle ZHolE %
Evaluation Attenuation +2db sys loss Al Haol HHANA f=7t HUr H e
Gain 0B = @ T, YEAE FHOR o|FAA A
Fligh Pass Filter Ou| WA FHWe FAMe| REvf, o] © ol
[Results [Beam | -2dB | O014mm|  S(gain) 24dBE Atk o] o A@AL
Gifocd | B | 020@mm|  B@I AZT 99 AeelA sbgAe 2
Bmm | 6B | 020mm| o ZA 249 WA Un L 2AL A
 |Depth  |FPi6dB|  375%2mm| 31, 21g®) AL A= FeA T ol
Jof Fietd 2ol gxAe) 2HE FAH 2E AEol
Table 2. Specification of Testpieces A gE2AY wolg —E3HA FAATIVA,
2AE soumA £HOZ o SAA F415
No Spocication £ 289 Ba2 AEIAT o W HEY
TestpieceD |Flat Plate |Material * Flint Glass Z+7](sampling time) & 0.5ns°] 2, AE% Hl
Acoustic Impedance olEl(sampling point) & FE 1,024% ¥t}
- 154X 10%g/m's AEo] BUH o]FF 7t NHoA e AF
Thickness * 5mm P8 285 P29 volglel N WAl A
Weight - 21g 9] #H 5 X (peak-to-peak) & T ¥t}
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