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Abstract : An electromagnetic acoustic transducer (EM AT) is a unique probe that does not require a couplant or gel
and also can usually generate or detect an ultrasonic wave into specimens across a small gap. It, therefore can be applied
in a noncontact mode with a high degree of reproducibility. Especially stiffness of composites depends on layup
sequence of CFRP(carbon fiber reinforced plastics) laminates. It is very important to evaluate the layup errors in
prepreg laminates. A nondestructive technique can therefore serve as a useful measurement for detecting layup errors.
This shear wave for detecting the presence of the errorsis very sensitive. A decomposition model has been used in the
interpretation and prediction of test results. Test results have been compared with model data. It is found that the high
probability shows between tests and the model utilized in characterizing cured layups of the laminates. Also a C-scan
method was used for detecting layup of the laminates because of extracting fiber orientation information from the
ultrasonic reflection caused by structural imperfections in the laminates. Therefore, it was found that interface C-scan
images show the fiber orientation information by using two-dimensional fast Fourier transform(2-D FFT).

Key words : Composite laminates( =321 ==j]), EMAT ultrasonics(Z X} 7] = 2-5}), Stacking sequences( % &1-4),
Noncontact mode(®] 5% 5. =), Two-dimensional fast Fourier transform (2-D FFT)
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Table 1 Characteristics of CFH/EPOXY specimen

ble 2] L}e}

e

ol &

U%f\l

) Fiber Carbon T-700S Prepreg

Properties 0° 90°
M aker HanKuk Fiber| CU12 Cu12

Co. 5NS 5NS

Density [kg/m®] 1.75x10°

Tensile strength [Gpa] 481 253 55.8

Tensile modulus [Gpa] 229 138 7.9

Breaking elongation (%) 2.1 1.7 15

Resin content [% W t] 37 37
Curing temperature 130 ( 130 (
x90min | x90min

Table 2 Prepreg sheet stacking sequences of specimen

6=0°,5°,15°,20°

: Total prepreg | Error ply
Prepreg sheet stacking sheet No. No.
[(903/03)2, 903, B3, 903, (03/903)] 3 0=16 ~18

8 = defect angles of mid-plane specimen

Magnet

N
0]0]00J0

CFRP composites

Fig. 5 Wave generation mechanism of an EMAT
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Photo. 1 The EMAT system consisting of permanent-magnet
EMAT probes, EMAT pulser/receiver electronic
chassis, EMAT amplifier (max. range 1IMHz), PC,
[S (o

Photo.1-& 2 gl A8 EMAT Alzglo]t) o]
Al2~Ele EMAT BA)@|AH, EMAT Z3%7)(max,
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horizontal) Z}& WAA7]7] 91k F712]<1 &=}
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Fig. 14 Comparison of modeling and experimental solutions
for 20° defect angle specimen
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