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Fig. 1 Schematic diagram of fiber placement system
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Fig. 2 Possible ultrasonic test configurations for non-
contact, on-line monitoring of fiber placement
process
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Fig. 3 Dimension and location of artificial delamination
in CFRP specimen

Fig. 4 Ultrasonic C-scan image of CFRP specimen(f =
5MHz)
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Fig. 5 Schematic diagram of experimental set-up
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Fig. 6(a) Frequency spectrum of transmitted wave
received with 1 MHz PZT sensor in defect-

free region
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Frequency spectrum of transmitted wave
received with 1 MHz PZT sensor in defect
region

Fig. 7 Laser ultrasonic scan image using fully non-
contacted transmission method

32 REXSOE 0|88 e My}
HolA FEZXFTHE 04T B4 M 23

ZAE] WR AF Hrtd) QoM FE 285

o A% WL golyl st ¢ Fig 5 oA



SEL RO

Ae - AEY

CREALIEIA] AUF ANE

AFE YT €98& o8 233 LA
air-coupled transducer & ©] &% |3 Z

Ald) 9@ 2oz FALY. 53 EFA
o A g FE=zSH A5 F4
Fig. 8 3 #o] AL T4 FE2S
FAste g 2¢E 3487 AA
& HAEE FE2LY MIZE F£AE

At

r> ok
fotr %
o Lot £ 4 ud

o
Ao ¢

Amplifier

N
§
I AR A o= LA I

Fig. 8(a) Schematic diagram of reception method of
transmitted wave through defect
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Fig. 8(b) Schematic diagram of reception method of
reflected wave from defect
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Fig. 9(a) waveform and time-frequency domain data
decomposed by wavelet transform of laser-
generated guided wave at defect-free region
(received angle: 6.6°)

Fig. 9(b) waveform and time-frequency domain data
decomposed by wavelet transform of laser-
generated guided wave at defect region
(received angle: 6.6°)
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Fig. 11(a) waveform and time-frequency domain data
decomposed by wavelet transform of laser-
generated guided wave at defect-free region
(received angle: -6.6°)

Fig. 11(b) waveform and time-frequency domain data
decomposed by wavelet transform of laser-
generated guided wave at defect region
(received angle: -6.6°)
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Fig. 12 Signal characteristics of frequency spectrum at
defect/defect free region (received angle: -6.6°)
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scanning step at C time domain
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Fig. 14(a) Laser ultrasonic C-scan image using

transmitted wave through defect

Fig. 14(b) Laser ultrasonic C-scan image using reflected
wave from defect
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Fig. 15(a) Defect image constructed from non-contacted
laser ultrasound using mean value process

Fig. 15(b) Defect image constructed from non-contacted

laser ultrasound using multiply process
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Fig. 15(c) Defect image obtained from conventional
ultrasonic C-scan image(immersion method)
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