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Carbon fiber composite

Ply 

layers

Low velocity impact

Next: Damaged panel
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• 26 ply carbon fiber 

panel 15”x15”, quasi-

isotropic layup ([0/45/-

45/90]3/0)s

• Damaged using a static 

point load of 1511 lbf

until failure, then scanned 

using a traditional 

nondestructive evaluation 

technique (ultrasonic 

immersion tank scanning)

Next: UT
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Normal to YZ plane

Normal to XY plane
Next: Goals Slide 6



• Data was collected from a 

Scanning Laser Doppler 

Vibrometer (SLDV) while 

acoustic waves were 

excited in the panel with a 

contact transducer

Next: Guided waves

• Goal: to correlate the 

SLDV data to the size 

and depth of the 

delaminations in the 

composite
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Lamb wave

1/wavelength = wavenumber
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Delamination

Next: K-domain
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Next: LWT

2D FFT
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14mm
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10mm

Next: Dechirp
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Next: Multi-frequency wavefield

Data recorded 

using chirp 

excitation

Chirp 

Excitation 

Signal

Desired single 

frequency signals
Desired single 

frequency signals
Desired single 

frequency signals
Desired single 

frequency signals

𝑢(𝑥, 𝑦, 𝑡) = ℱ−1
ℱ(𝑅𝑐 𝑥, 𝑦, 𝑡 )

ℱ(𝑆𝑐 𝑥, 𝑦, 𝑡 )
∗ ℱ(𝑆𝑑 𝑥, 𝑦, 𝑡 )

Desired single 

frequency signals
Desired single 

frequency signals
Desired single 

frequency signals
Single frequency 

excitation data
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300kHz200kHz

500kHz400kHz

Next: LWT results
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350kHz 400kHz 450kHz

500kHz 550kHz 750kHz

Next: Dispersion curves
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Ply(x, y) ≈ Ply2

Next: Correlation results
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- Correlation frequency range: 

300kHz-400kHz in 5kHz steps

- 10mm window 

- 0.3mm spatial resolution

- 20MHz sampling rate

Next: Result overlay
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Next: Dispersion curve
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Next: Bending
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