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Abstract

In this study, the effect of surface treatment of CFRP (Carbon Fiber Reinforced Composites) on the
shear strength of CFRP/metal composites was investigated. The surface of 14 plied unidirectional (0-
deg) CFRP was treated by an Ar* jon beam under an oxygen environment. Shear strength tests were
performed using SLS (Single Lap Shear) specimens based on the ASTM D906-94a procedure. The
shear strength of the surface-treated CFRP/metal composites was corapared with that of the untreat-
ed CFRP/metal composites. The results showed that the shear strength of surface-treated CFRP/
metal composites was 36% greater than that of untreated CFRP/metal composites.
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Fig. 1. lllustration of consolidation cycles

2.2, O|2Z2EHE Mo o3 CFRP S8 EH A2
] 3l

2 AT E ol 2
el Art o|-&& CFRP 23a Ewol ZAlat3
o ke BE71E gAY A4 29 Qg

FHe] H#sEA)7) Mass Flow Controller,
MFC Sierra Inc., USA) & o] &3} 4sceme] A4
£ o F o2 24 h JAMEE Art o]
T2 e o] &7 (hollow cathod type ion
gun) & o[ &-ste] WA Z o ojdff o] 2] iR
= IKeVE STk A 83 FHe] P o ey
o] AFE A 7 (faraday cup) & ©] &8l

A} oH APH E2F A o] A e

Fig. 2. Photograph of lon-assisted reaction system



gk A /ol 4] B34 (CFRP) ¢ B9 g}y

T4 /CFRPS) Aol vl 3 gl v @ A 227

ok

F2 1x10"ons/cn* 2 2 3tgl Fig. 2= ©4
E &

44/9 ZA) B BRA e A4 olew
4olr] Fig. 38 A48 =S vebdlet,

0.GAS INLET [ lsampie
—
YION BEAM
VACUUM ION GUN
SYSTEM |
Ar GAS INLET

Fig. 3. Schematic diagram for an ion assisted reac-
tion system

A

AR ZEE ZHA Hol ol g5 1

912\3% J%ﬂ\% AaFz2Ee] g # =

A} Al BAFE ¢ Q=

2 ASTM D906-94adl

:.?i xﬂ & Y3 WA 47

1] (Al 5052 H34-2T) & MEK=Z A 23 & 2 47}
=]

o] g stel 3tz
03176] ol—E':!

el

# 2 (hot press) W

oz geoA 24x2 A }04 A3}

A|71= o] 2 3P4 (secondary curing method) &

#galed A ettt Fig. 47 Al¥d] A4 SLS
AlgA g Jepdh

Aluminum sheet

Tap
Composite

Carbon/Epoxy

Fig. 4. Schematic diagram of single lap shear
specimen

HEAl= E7sd ol FA] 4] (Epoxy Resign)
ol Bl Ad= AY tjEAIE JH 2 (Diglycidyl Ether
of Bisphenol A-DGEBA, YD-115, (F)3=3}3}H
s} A 344 2 tjopda (Dianiline, D-230, () =%
3l3h & o 4 1 1] FAEFH| E 7|27} LY F)
2 FEE Folste] B8 gt

SLS AlgH & Alguel Aol 23 sisel 78

A& X7} gt W ete R EE A A FA
(overlap) #¢|¢] A we S F317] 8 L5n]
o B o] el FUH 2mel We o B

v A2 REE F2E )

AL gafo] 10tond] A BAEINE Abg-a}
o W9 24& 5% ¢4 W E (0.5m/min) 3ol
A sl e a5 9 e dole e BEAl 84l
g7ld 2 LVDTE o] 4-3te] 10-3m7tA] &7
stk we AE Ao fAS BHsy] s
Z+ 73 $-ofl thato] HAad a7 o|ate] HEe B 2

st A whE el s gl

5 A3 3 4=
& Uehash 29N @ 5 950 F A 1%
A9 271 S5l F43 7 futd bl
YL o)t THe AA 5457 AR shgel
FEL FAHE FIL ekl 2EAE R
9% 4% FUE Aslel thaied shgol o ¥ o

%
ebutt}. webd Fig. 59} o] stz 2y A
72 Blge] WMLlof tste] vj MY AHES el =



228 $H g shs] A3 AI3E 2001

1400 <
Specimen Type

200 Reguisr Al-8urtsce treatsd Composite
1 .

— — — Regular Al - Regular “omposite

1000

800 —

600 —

Load (N)

400

200

Displacement (mm)

Fig. 5. Load-displacement curves of SLS test for
surface-treated CFRP/aluminum and regular
CFRP/aluminum composites
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Fig. 8. Comparison of shear strength for surface—
treated CFRP/gluminum and regular CFRP/
aluminum composites
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