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Shear Behavior of Plasma-treated Graphite/Epoxy Laminated Composites
Using Oxygen Gas
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ABSTRACT

In-plane shear tests were performed to investigate the shear property change of FRP by plasma modification.
Graphite/epoxy prepreg was used as a test material and plasma source was a microwave (2.4GHz) type. Plasma was
induced by oxygen gas and its flow rate was kept 4~5sccm with low vacuum state of 10 Torr. Prepreg was stacked
unidirectionally ([0°]5) after plasma modification. Wettability was determined by measuring a contact angle. The results
showed that the contact angle was decreased from 86° to 45° after plasma modification. Shear strength was also
improved by ~10%. SEM examination was made on the fracture surface and functional group produced by the plasma

modification was investigated by XPS.

Key Words : Graphite fiber (8+248F), 9702 (Surface modification), A A1 S (Shear test), -
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Fig. 1 Schematic diagram of shear specimen
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Fig. 2 Shape change of droplet, (a) before and (b) after O,
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Fig. 3 Variation of contact angle as a function of treatment
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Fig. 5 Comparison of fracture surfaces, (a) untreated, (b)
0, treated case magnified by 1,000 and (c) O,
treated case magnified by 4,000

-2

AEge WaE JHAHoz Zdsty] sl
SEM (Stereoscan 440, Leica Cambridge, England) S A}
43te] Ad daE AR sddd AHEgit
Fig. 5(a)E untreated A< St H-E 1,000 W=

S Alolth o A% F2 Afe FH9 A
ol 37} AAHl AEF A A= Trﬂ

Ho] 9 £3o] a8 HoAAL T

e



ANE - o13Y -

Hygd - AF5 - JEF

S TR A2sA AE

E71] %l‘ﬂ‘xP% a}' T %‘4. Fig, 5(c)\_ 0] *P‘J
AAFez A4

tlo

‘5
S
=
il
lz
_E
o
=~ L
2
>1
lo

ago) & fAHn e
A7t B FHel 3

3.1XPS &4

EHAYY & ¥H Fxo
a7l A& Xps EA& #‘
Fig. 6 o Yetc). C
3l Graphite/Epoxy i%’} HQ} 2L Ao A
4 A3 01"6'@%’}-?7‘7} Carbonyl  (-C=0),
Carboxyl (-COOH) &£ Amide (-CONH-)E&

2 EAY 5 doH, 0131"} TEE
I A gt AdY SHE F A5
AR, Fig. 6(a)= ET=rE XHEAE
Cls peak W3E wlmg zlolth, EAAE F
peak ¢ Fo] FujEglon, o] Fzp=wl E‘E\I‘_ﬂ
2ol o3 t& 2% w3dteg AF FERI W
RS ougt. ¥HAME F§ =0 2%
o] 287.13eV, O-C=O(ZFL& N-C=0)Z2 o] 289.30eV
o] &j *3/“515{1—"—£ ok 4 9it}, Fig. 6(b)-‘+ (C)\_
XaA2 o wE Nis peak 9} Ols peak & W] gt
Ao}, A4 EEtZul A E] F Nis peak & &=
Al Zo] 400.33eV oA 400.68¢V 2 ©]F3H 1, Ols
peak = 533.13V 2 FAF9 o5 gy A

WA o] Z7}1514th Gengenbach® 3} Paynter'® &= &
zul EAA Y 2% ¥ &X43 AEE XPS ¥
Aol o3 dol 7z} s3] FAF olFH AB
Aol BEG vt ot o]El wWEW EXg AY
FZ7F 7458 Nis 2 Ols peak 2} 4% 1t} 4
A oldE 4 Utk Nis peak © A Audez
w2 AR JFofl &A= amine type I ¥
2 AR g Ho| EASIE amide type 22
T3 & 4 231, Ols peak & ether type ¥} carbonyl
type &2 T 7Hs sttt
Amide type 3} carbonyl type & 3}38l7]7F AulH o=
4571 ¥7] WE oS Bol XFAFE &
A BHY BAEE vz & & Jon, 7 peak
o] FAFol 1 A WFgog o]Fate ERG

o
o &
A -
e
rO
o

rir

-l}l

e
o 1o lo
il i

401

L

106

G B Yok

Intensity [Counts]

-5000 T T T T T T T T T
278 280 282 284 286 288 200 282 294 296

Binding Energy [eV]
(a)

12000

10000 + Oxygen Plasma
)
H
8000 | ]
6000 |

4000

Intensity [Counts]
._.-”"H*H

P Lumrean:d

2000 - {1“._ W N
o] M - NE—

am a4 W6 W 40 402 404
Binding Energy {eV]

T T
406 408 410

(b
70000
60000
/‘\ /Oxygen Plasma

Y
/‘ 1 untreated

iy

Intensity [Counts]
1

T T T T T T
524 526 528 530 532 534 536 538 540 542
Binding Energy [eV]

©
Fig. 6 Results of XPS analysis, (a) Cls peak, (b) Nls
peak, and (c) Ols peak
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