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A Study on the Damage Estimation of CFRP using Acoustic Emission
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J\ Abstract Jl

The object of this study is to investigate a damage estimation of single edge cracked tensile specimens (2a/W)
as a function of acoustic emission (AE) according to the unidirectionally oriented carbon/epoxy composites,
CFRP. AE signals were analyzed and classified 3 regions by event counts, energy and amplitude for coressponding
applied load. On tensile loading and using the results of the AE analysis, it was found that the event counts,

cumulative counts or energy, and amplitude distributions useful for the prediction of damage failure.
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Fig.3 Results of detected AE signals (2a/W=0.1) Fig.5 Results of detected AE signals (2a/W=0.3)
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Fig.7 Results of detected AE signals (2a/W=0.5)
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Fig.8 Plots of load and AE counts as a function of time

& Alztel w2 count F¢t2) FAE HEH=
veld Aotk AwtA oz 27| ~100274A = HA}
BoZ count 47} F7}attisl, 100~300% Apo]o
Me count 7} FH3A #FAEH, I o] FHE
count =71 OHA] FUbebe RS Heolx vk o&
Z719) cracko] AAHHA 24 HYPLZ A A
ol d oo W&o o3 dFLoE count7}
7t

Fig8(2))& AlZ+th8 cumulative count 5+ 2 1%
el #AE Yed Aot F 7HA] IddA BE
uhe} Zo] Z7)~100% WA E crack Agog
2E sdo] AZE A G(Region D)o, 100~3003%
A AdHd e FoE Udfe WMo
BAE A G(Region I)oH, 3002 o|FREE AH
ggog I AldHe Ay o]A(crazing) Y2
71 Al stFo] Hele A H(Region INYS & F
Ak, wEhA, AlZkdl U3t cumulative count 3
cracko] AAYFE FHSA Jsdrh. o] crack
Al 2d¥Eoel 2 o Ao A Add
AR 7L HEHES vt

Fig89] F¥AA F 749 1¥dA 22W9 grol
71T E gtk Ado] welA e AFgE Hojed,
ol cracko] AAH crack AdelA AJPHo] ztm
A AF Z1AA FHetA 7] & W] FoEy,
count & FIEES ¢ 4 AUtk AUAE vpA
7} 2 cumulative count7} w7 AjFetE A A
Sl A WEH7 AFEE 428 5 ok dely
AE count Aol ©2 HHo|A amplitude, energy
9 AAEE ZE AFE 2U 53] cracko]
FHEFE FHBFF) A2t et A e =277t
HotAg &8 4 gl o] cracke] WA
wzt A5 FAEe dx A7}t FHopR] 7] P&
Ao Azxgrh

EE, Fig8e Aol F74gel wel 2AsE
59 EAE JEd Aoz AR 24WY
oz & wdygozr vehA ", 2A7t epoxy
FAZ2 A4 A5 d2HHF78 Z22=H(CFRP)
AgHAME ¥} 771e & Boln 9ot

[l= AlZr3} energyste] BAE AdE= vepd A
o2 [ §93 H3E Rolx 9t

Bl= AlZtol did amplituded] FAARZ 27]~100%
(Region D)71A = 85~100dB, 100~3003%(Region II)

- 311 -



A& 55~75dB, I o|F met Al(Region ID7HA] =
75~85dBe] FE WHE e ZoR Yo,
o|d} threshold #t-& 55dBZ nAFPYLSE & 4 Utk
=3 37 62 242 count, energy 2 amplitudes} <]
HAz B Z+E 2o 3383 37] At Aty
2 FE3sto Yebd agolth

6. 4 &

gadd EEARY 39 AT 9¥e vlAs
Fa8 AR FoA A4 Wy 9=0" Y o, single
edge crack® ZtE Huo] FEX dtFo] AFPHY
Aol Bz ALY A, 22/Wo Wite] w
s3] A% AEd o AN ZIAzRH &4
H7te Al 29 94902 FE3AT. - Region 19
27)~100% 7R E crack Ag o2 HE o]
AlZE Aoz 85~100dBE =9 2 IUF FAE
ztonj Region 119 100~300%7 A5 AP H|
Hele dtFor st WPl AT AHoz
55~75dB =9 ¥& AFZ WHE 227, Region
e 300% olFFHe Af sdez s AgHY
Fo] ZYPE AFez 75-85dBe F HFE9
WE 99 E e

F 3 EF

(1) Ronnie K. Miller and Paul Mclntire, 1987, Non-
destructive Testing Handbook (2nd ed.), Vol.5, Acoustic
Emission Testing, ASNT.

(2) Hiroyasu Nakasa, 1994, Theoretical Bases and
Practical Applications of Acoustic Emission, Chijin
Shokan Co., Ltd.

(3) James D. Leaird, 1997, Acoustic Emission Training
Guide - How to Ensure an Accurate and Valid Acoustic
Emission, Greensland Publishing Company, Sacramento,
California.

(4) R.G. Liptai, 1972, Acoustic Emission, ASTM STP
505, American Society for Testing and Materials, Bal
Harbour, Florida.

(5) Zhang-Kyu Rhee, 2001, “Analyses of Identification
and Inverse Problem in Cracked Body by Acoustic
Emission”, Ph.D. thesis, Incheon, Korea.

(6) Feng Sun, Megumu Suzuki, Hiroshi Nakanishi,
Masaharu Iwamoto and Eiichi Jinen, 1988, “Relationship
between Fracture Mechanisms and AE Characteristics of
Model GFRP”, Journal of the Society of Materials
Science, Japan, Vol.37, No.416, pp.517-522.

(7) Megumu Suzuki, Hiroshi Nakanishi, Masaharu
Iwamoto, Eiichi Jinen, Zenichiro Maekawa, Akira Mori
and Feng Sun, 1987, “Studies on Fracture Mechani< of
CFRP by Acoustic Emission Method”, JSME A, Vol.53,
No.492, pp.1459-1466.

(8) Kenjiro Komai, Kohji Minoshima and Toyoshige
Shibutani, 1990, ‘“Investigation of the Fracture
Mechanism of Carbon/Epoxy Composites by AE Signal
Analyses”, JSME A, Vol.56, No.528, pp.1792-1799.

- 312 -



