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Influence of laser parameters and laser ultrasonic detection
method on ultrasonic signals
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2. Department of Disaster Prevention Instrument, Institute of Disaster Prevention, Sanhe 065201, China)

Abstract: The physical mechanisms of ultrasonic generation by laser pulse, the waveform characteristics
of the generated laser ultrasonic signal and the influence of laser parameters on the ultrasonic signal were
analysed theoretically. And two experimental apparatus were built that received laser ultrasonic with a
piezoelectric ultrasonic transducer or an optical detection method based on two-wave mixing interference
to verify the theoretical analysis results. In the experiment, the influence of the pulse laser parameters and
the characteristic of the detected signals with two different detection method were analysed. Through
theoretical analysis and experimental verification, the generated ultrasonic amplitude can be affected by
the incoming laser parameters, and optical detection method based on two-wave mixing interference can
detect complete laser ultrasonic waveform information.
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Fig.1 Schematic diagram of the irradiated samples by laser
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Fig.2 Experimental scheme with ultrasonic transducer
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Fig.3 Optical detection experimental scheme based on two-wave

mixing interference

Jr SRRSO ATy 5T — 8 M
7 P WA 0 D A L TR T 9 B, R
AL i T PRI B I v el T O P TR Y
RINLFS , PAOCH 5T, HARN A — a0t 0
W, & W, — A S H IR, 7 — R 5t
REZH AL — T2 PR A T I i sh 206
W, 28 EIT AL S AR 3 23 S, AR AL 9 A5 SO
BEATERIN , AT ARARIE R (55 AR IR FAR L5 2, T
G TR S 0 RS Ak S B Ak BT S T
F— R I 77 AR A

3 ZWER

3.1 ANHHXSHMHELBEFESHRIT

PAJT S — RS 6, i AGHEOLS 8O
K PR B B 5GBS T A
WOCRE S IEAT IR RE , WLEE A IO RE 10 U
55 HYSE M SLI Pl 0 R R A (R 5.4 mm),

SIS SR 1 FR

R1IAEAXBEHRENNINEZE
Tab.1 Different experimental condition and
corresponding power density

Times of energy
attenuation

Laser spot
diameter/mm
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(a) 4 beam split 6 23.00
(b) 4 beam split 5 33.12
(c) 4 beam split 4 51.75
(d) 4 beam split 3 92.00
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Fig.4 Influence results of incoming laser parameters
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Fig.5 Detected laser ultrasonic signal with different detection

methods
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