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CERP Test piece of the CFRP laminate.




Frequency and focus distance

of probe
MHz (mm)
5 40
10 40
15 25
25 20

Frequency and wavelength

(MHZ) (mm)
5 0.608
10 0.304
15 0.203
25 0.122
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Pulse amplitude(dB)

(a) 5MHz( 1/2) (b) 10MHz( 1/2) (c) 15MHz (d) 25MHz
Ultrasonic waveform in the 1-2 intercalation

(a) 5MHz( 1/2) (b) 10MHz (c) 15MHz (d) 25MHz
Ultrasonic waveform in the 6-7 intercalation

(a) 5MHz( 1/2) (b) 10MHz (c) 15MHz (d) 25MHz
Ultrasonic waveform of bottom face

5 J}i
n
0l i
[ )
_5 ' {.} A A A
-10 = 8o o o,
L o
-15 [1 es5M =
-20 [ A10M m =
| =
B mism T
0T 4osm |

0o 1 2 3 4 5 6 7 8 9 10
Lamination position

Pulse amplitude in the laminate C-scope image(10MHz)

10MHz
15MHz 25MHz
25dB

10MHz

CFRP

2mm



16.9mm

(b) 10MHz

[(45/0/-45/90)s] 16ply
100mm>< 150mm, 3.2mm

73/mm
©) 15Mth - - (d) 25MHz
Ultrasonic waveform of bottom face
5MHz of Impact test specimen no-damage area
5MHz  10MHz
10MHz
5MHz
25MHz
5MHz i 10MHz_
C-scope of impact test spesimen
CFRP 1.9mm
’ o ZLE E AN O
Delamination of 1-2ply Delamination of 2-3ply
(1)15MHz 25MHz 10 C-scope of damage area(25MHz)
1-2
1 4
) 2mm 10MHz
3.2mm
5MHz
(©)) 1)
,Vol .49,No.9,Page588-591
2) : ,Vol.61,592

3)



