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Study on the Characteristics of a Laser Generated

Ultrasound Transducer

Han-Moon, Kim

Graduate School
Pukyong National University

Abstract

For study on ultrasound generating characteristics, six circular plane
LGUTs(Laser Generated Ultrasound Transducers) with diameter ¢ =40 mm
were fabricated. Those were made of CNT(Carbone nano-tube) and
PDMS(polydimethyl-siloxane) coated on PMMA (poly-methylmethacrylate)
acrylic substrates. - The  CNT and PDMS~ were coated by the
filtering/transition methodand the spin coating method respectively, and
each has three different thickness. The LGUTs were illuminated by a pulse
Laser with about 8 ns pulse width and variable power. The ultrasound
waves generated by the LGUTs were measured with a needle hydrophone
with diameter ¢ =0.2 mm. As the results, the impulsive shock waves with
15 ns of -6 dB pulse width were obtained from all of the transducers. The
amplitudes of the waveform were linearly changed with the Laser

intensity. However, the waveform were not changed significantly with the
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thickness of the CNT or PDMS as well as with the axial distance or the
lateral position. It was shown that the theoretical consideration using the
temperature change on the LGUT surface could estimate the impulsive

wave generation.
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L H
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T — 165 (2-10)

olty. de WHF TEXE AA, kE &
CNT/PDMSZ ¥ LGUT® A%, de= CNT AAo=ZA ¢k 25 nm, &
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A T4

Parts Characteristics
Quanta-Ray(Spectra-Physics, Inc.)
Wave length : 355, 532, 1064 nm
Laser Pulse Width : 6~9 ns
PRF : 20 Hz stable or variable
Energy: max. 200 mJ
NT55-582(Edmund Ltd.)
Expanding
Rear accessory attachment. type
Lens
Expansion power : 20 times
Collimating Diameter : 50 mm, focal length : 36 mm
Lens Plano—convex type
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3-3. CNT/PDMS =& F7

AZE CNT/PDMS el F7& surface profiler (Profilometer,
Alpha-Step 50005 Ak&ste] A8ttt 2" 3-5= PMMAC
CNTYHS: 7" 3}o] surface profiler® =439S wel Aol
3-5(a)= CNT 895 04 mL, 19 3-5(b)= 08 mL, I¥H 3-5(c)&=
1.6 mL AH&3tls wel tigh A& et 29 o= FE 72
As °F 03 pum, 0.7 pm, 14 pmzZA, A3k =g Ao <k} CNTH
o] FA= HHst= AoR2 e

7% 3-62 08 mLe] CNT F& 42 AHgste] 93 F PDMSE
3] Z”E T CNT/PDMS F7& 5483 Aol o] Ad3= FH
PDMSE 3 FZ®SIH ¢ 5 ume FA7 He= A& & 5 o £
A= FAE HEA717] S8, 28] A" A 33 A”WE A9
Al FFE e, 22809k 33 A" A FAE LE 373 2ol
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3% 3-2. A& 670 LGUTY CNT % PDMSY 7
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No. Thickness (um)
CNT PDMS Total
1 0.3 45 4.8 (approx. 5)
2 8,7 4.5 5.2 (approx. 5)
3 14 45 5.9 (approx. 6)
4 8.1 45 5.2 (approx. 5)
5 0.7 9.0 9.7 (approx. 10)
6 0.7 135 142 (approx. 14)
~ 90 -




(@) 0.4 mL (7@ ¢F 0.3 pum)

(c) 1.6 mL (F71: ¢F 1.4 pm)

1Y 3-5. CNT &9 ¢

O

of we el £
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42, 2 &9 Wy Aol oF 17

ddgh wjd U o XA Ao LGUT 9lg =3 33 2 33
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