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Impact Damage Inspection of FRP Laminates with Lamb Wave Cross-Scanning

Yuta WATANABE  Akihiro WADA

ABSTRACT

Lamb wave Cross-scanning is demonstrated for quick inspection of FRP laminates with impact damage. One of nondestructive
evaluation methods to find localized defect is ultrasonic testing. However, conventional method such as C-scan is
time-consuming for wide area inspection, because the inspected area by one operation is relatively small. In this study, two
orthogonal line-scanning is conducted to specify the location of impact damage. Change in power spectral density is used as
damage index instead of wave velocity or attenuation. It is found that evaluation based on the centroid of spectral density is the

most promising method for quick inspection of impact damage.
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Fig.1 Experimental setup for Lamb wave inspection.



HE R FEACE 495 (CFAK234F)

BEHEEZ WG T DB, EORITRIESE A —
/km*%%bk o, BRI EOR/REERET S Z
T oWl s atER L, Zhicks3x 71 —2
7~w@@%%ﬁbfwk.:nmﬁbfﬁiz
¥ ¥ TlE, Fig2 WRT EHIC—EHDOERIC
= HE EW@%%@%%%;U%%@%%%&%
MERET D, 61T, TNLZEZREFIRICHEHEL
TN R E TV —ATr =t Licb D%
BAE®EG T 5 HETHHO.

27 Sﬁ?ﬂfnﬁs
\\5;iéﬁ?%gfa;:\‘:;zzzzi;éii‘transnlnter

S S

P o

y //W
. wave
receiver direction

Fig.2 Concept of cross scanning inspection.
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Fig.4 Impact damages
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Fig.7 Variation of ultrasonic intensity with incident angle.

Table 1 Optimal angles of ultrasonic incidence.

Ultrasonic velocity [m/s] Optimal angle[deg.]

0° 90° 0° 90°

6860 5990 12.6 14.5

3. 3 AMAEHEDEE

MEHRE 24T 512 H =0, MR AT Tl E
AT O LW b O KK EOEEIZL Y, MEE
DLDODFWENTONRWATEE®ERH D . £ 2 T,
SRS B % D HEEEA I, fE S e W E AT
Z5EHEEERELR.

Fig. 81T ufit [ O 52 B0 & DO MEWE X & 7R 4. R fik+
DOHFLRMEREEERLIAEZ0E L, MmN D
BExZ 2mmE R T M I Ex=80mmiZ 7 5 £ T
WEZEIT - 7. 7 LW OB EREIZ60mm, 80mm,
100mm® 3FEIEIZ DV CTHIE & 1T - 72 NS 138
B # IMHz, EHE400VO BRI & L-. & HE S
B D ZEWEE O K KEE O W E R % Fig9
W d. Fig9k v, SEMEM L ZEATORERN
l6mmTdh D Z &b, Gk 1 2R 236 Bk N 12 I
FHXOICKRETH LT, MEUE D P A

A

Specimen edge

Fig.8 Distance from the specimen edge.

WTbZERnTEDLEVWRD. E5FHREECE
o, MEEmE A 5 20mmil E o B AR T D
L THRmIC L DB ERATE L LKA
T&5. UEORKRICKESE, RFETIHLUEZD
W E 2 BB > B 20mmBA b o BEEE 2 3% TIT

> 77,

0.06
0.05
/r"*\ . rv.,-"'
E 0.04
=
E 0.03 ——G0mm
? R j av ¥ 80mm
¢ 0.02 100mm
0.01 =
|
0
0 10 20 30 40 50 60

distance[mm]

Fig.9 Effect of specimen edge on ultrasonic measurement.
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Fig.10 Schematic of evaluation parameter.
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Fig.11 Variation in the spectrum parameters before
and after damage formation.
(0° direction scanning)
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