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ABSTRACT: Fiber-reinforced composites are extensively used in electronic, ship and aerospace applications due to their high strength
and high toughess. In these applications, they are often subjected to localized heat damage due to various sources. In order to ensure
their reliability, it is important to predict their residual properties using nondestructive evaluation thchniques. Fabric fiber composite
specimens were manufactured with six layers of the glass-fiber prepreg and the carbon-fiber prepreq, respectively. The specimens were
subjected to a localized heat damage using a heated copper tip with a diameter of 10mm at 350 C(CFRP) and 300 C(GFRP),
respectively. The specimens were then subjected to tension tests while acoustic emission (AE) activities of specimens were collected. The
AE activity of all specimens showed three types of distinct frequency regions. Those are matrix cracking failure of the fiber/matrix

interface and fiber breakage.

zo] Arol vlstq 247
G ulerER o) AREAE JR Batgasl

AdH87l, F2E 2
A AEZA o]&Rolrt FEI e FHoU(FEAE T,
2001). &3] Wj2lgeo
5o sjgRokl A Hgo] T
A%, 2002). olef-2 &8 oA, BHFAEE BT
FRAO T It e S5 rKFisher et al, 1995). o]z
g BeAgse] HAEAS mofstn AL FRslr] )
AE HA &4 92178 AFHe s sk 93y,
B3 HIgA A HJrt 7S ARt feEde] e A
3= 7o) Fasich

3 AFERASE vigAH R Fraly] 98t Be 4
FAEo] =83tar At Henneke, 1990; Laksimi et al., 1994;

:10
},
9#
ta
ol _‘fﬁf
gt
2
T
r
5
g
oS
-
N
T m.hj

AR @) QA - A BT FFF 100

051-620-1640 namkw@pknu.ac.kr

g2} Daniel, 2000; 74Jeh2}
ulss] Aol B4R 5

e BEdAge 22

e me BAEE dn
JEEEREE LA i
2t RAYR Hol ¥

o o3 W HAAe BHA
sjo] wE gyse Sast

2.1 AIEH Rzt
£ Aol e B

48

iy xo
tlo
r_{n‘.

z&ar 9l

o2 F

il
o]

fr

ot
ol
oo M Lz

B 4

FAlRe] BrbHe.
(acoustic emission)

3k

3
g

-
b
I 30 o

0|

N2

S

=

ob 1M
N



H I~ AL (o]
S e e

2f Zejzuy(@FstoluF)E AHESHSITE Table 19
AH8-E preprege] 24& Uitk AAEE AR AlEEE
gl=gold(Hand Lay-up)dE AHSste] Zl=Z#H & 644
AFAa, AFAldE Tz as & Y F fFHNe

Z s 48 TlehaA AEsha dE 24 o134
7b dateddl g8l ¥ F AgdHE 308 FANZ
a3 @ malseld 130T, 288710l G 6087
fFAst A771eE AAS Pl d5E F A5ds 4
2/ Elel A 12023 Wzbste] 30°0]st2 Eofxl Ageleld A
3k 4¥E BIAE HF8L 7hedle Fg 19 22 ¥
e AERE AgstAr

Table 1 Properties of prepreg

Specimen Fiber Resin R/C Total

p Wt(gr/m) Wt(gr/m) Wt(%) Wt(gr/m)
CF prepreg 250 140 36+2 390
GF prepreg 204.7 151.3 42.5 356

Fig. 1 Shape and dimension of specimen (unit :
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Fig. 2 Schematic drawing of heat damage system

2.3 SEHIE A|AH

"o o=

WA AR AR
g3lgon, IR

Alg7le Instronibe] &8 588 A}
2um/secE AHofste] Lol

AT =
FHaT

Bgne] Basy 49

AN ARAE F ek
U4 i 3 s 93 e
PACiite] Mistras 2001(2 channel)-S-
A= IMHz Fe AAE /\l-%o}‘iiﬂ el
35 100~1200kHz old=1 HErt A" Pre-ampollA
40dB ZZA]7] ¥, Mistras 2001 Board Why-oll £33 A/DW
A2 OAE WEAT T, AEHOE ALFnS 8aY
& AHge ANEeE BAsEn E Agdds 1714
2 7AA F2E AASH] Y3k, Thresholds 40dBE 474
& % UzE dEHA
el A Uy e AsE W %@6}
Hip AAAelol] HEFui=E) T
s, Helg A e
gol &g W videl oF £82 A s%—aﬂ =
Imme] 9 %rt'—.v&(tap)# nasl AgaRen], 7174
ALolu QR e ASE AAS) H3 dE AAYES
%S o] &3t AASACE

ﬂllﬂl
a,,
;

Load

AE Preamp Mistras
Secor | 2001

Parametric #1

TingFeguny
N Channel 2
Fig. 3;hematic diagram of AE system
3. S8zl oo+
durdow BIAE AFBolMe] HARHL et gol

374A) #3775 71 HSun, 1989 Uenoya, 1988). (i)
matrix 4 ; o] BIAE Hzmold erazs we
uj, X7} Be 27} &5 W st A5k wEd

oA dARth 53], FAw AEEAM TAA 3
o2 AEiEH vehles 23 vavdRA F2doh (i
-9t matrix AHY &4 ; o|Adle theH & F AT
Atk a) YR gYo=z dte] H-F¢ matrix debonding, b

N X m

—r"\—/

=

nggog dlae] AF® Y AW FEEL e
i) 45 49 ; olAe tAK R S3UToR WD 4G
oA wAET. AEHNA TP Ustel FHF BE

e AR G s 3 1 e 2R8I
sw, 7] WFGACIAN Lehdth Fig 45 2@ase) d®
29 H7} 75 TaF oz Yepd Zolth

Longitudinal Crack Transverse Crack

Delamination

Fiber Fracture



50

Debonding

M atrix

M atrix

M atrix

Pull-Out

Matrix Cracking

Fig. 4 Schematic representation of the main macroscopic
damage in CFRP and GFRP
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Fig. 6 Tensile strength of CFRP and GFRP by heat damage
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Fig. 8 AE count produced during the tensile test
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Fig. 9 AE count produced during the tensile test
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Fig. 10 Time-frequency analysis of acoustic emission from
CFRP and GFRP specimen under tension test
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Fig. 11 Continuous time-frequency analysis of GFRP according
to time by acoustic emission test
(a) Matrix cracking and failure of the fiber/matrix interface
(b) Matrix cracking, failure of the fiber/matrix interface and
fiber breakage
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