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Fracture Behavior Analysis in CFRP Specimens by
Acoustic Emission and Ultrasonic Test
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Abstract Damage process of CFRP laminates under monotonic tensile test was characterized by the correlation
between Acoustic Emission(AE) and Ultrasonic Test(UT). The amplitude distribution of AE signal from a specimens is
an aid to the determination of the extent of the different fracture mechanism such as matrix crack, debonding, fiber
pullout and fiber fracture as load is increased. In addtion, the characteristics of ultrasonic amplitude attenuation are
useful for analysis of the different type of fracture mechanism. Different orientation of carbon fiber reinforced plastic
specimens were used to investigate the AE amplitude range and ultrasonic amplitude attenuation. Finally,
loading-unloading tests were carried out to check Felicity effect. During the tests, ultrasonic amplitude attenuation was
investigated at the same time and compared with AE parameters. The result showed that two parameters of both AE

and UT could be effectively used for analysis of fracture mechanism in CFRP laminates.

Keywords : acoustic emission, ultrasonic test, carbon fiber reinforced plastics, fracture mode, fracture behavior
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Table 1 Mechanical properties of prepreg
Material CU125NS
Tensile axial 07 164
strength transverse 90° 12
— kg/mm”
Tersie axial 0 12681
modulus transverse 90° 850
Fiber volume fraction vol % 46

90°

200

(a) Specimen for tensile and loading/unloading test

 Delaminant

Aluminum foil

(b) DCB(double cantilever beam) specimen

Geometrical dimensions of specimens(unit : mm)
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Fig. 2 Schematic diagram of acoustic emission used

for monitoring of fracture mechanism in CFRP

Table 2 Acoustic emission hardware setup and timing

parameters
System hardware setup and timing )
unit | value
parameters
Threshold value{Gain+Threshold) mv | 100
PDT(Peak definition time = Rise time out) | usec | 30
HDT(Hit definition time = Single channel
) usec | 150
event time out)
HLT(Hit lock time = Rearm time out) usec | 200
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Fig. 3 Schematic diagram of ultrasonic used for monitor-
ing of fracture mechanism in CFRP
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Table 3 Relation between fracture mechanism in
CFRP laminates and acoustic emission signal

Fracture Amplitude Count
mechanism distribution(aB) distribution
Matrix cracking 30-50 1-25
Debonding 45-60 25-75
Delamination 50-80 60-100
Fiber pullout 50-80 0-40
Fiber fracture 80-100 scatter
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