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Abstract - This investigation has been studied about friction and wear
properties which were important problem, when carbon fiber reinforced
plastic(CFRP) was used practically. Unidirection carbon fiber reinforced
composites was fabricated with epoxy resin matrix and carbon fiber as a
reinforced, and its surface was modified by the ion-assisted reaction. And
then we tested the their friction and wear properties according to the
ion-irradiation. when the amount of ion-irradiation was 1x10% ions/cmz, the
friction coefficient values were about 0.1, where as, the friction coefficient
values of non-treatment composites were about 0.16. The former was the
stablest in wear mode. We know that ion-irradiation was not proportioned to
the friction coefficient, so we found the optimal conditions of the friction and
wear according to the ion-irradiation.

Key Words : Carbon Fiber Reinforced Plastics(CFRP). lon-Assisted Reaction.
Surface Modification. Wear Mode.

1. M 2 ZE, AZ1EAA, ¥4 T FoT XS

AU o] Haiddd +FF 8ok A

AER, 2¥x= £F, ARAAF, FALCE 9

HZ oejatddol 29%E 7|ALAEY BF  FEEold olE2U|AX 2 FEEoFE
37t ST7HAAN 4 249 A4S HedEA  ggsivil-4]

2oF £50 87HE E4E Ad FYE  HIEFART @2PFE 29 714

&7 2 (Advanced Composite Materials)7t of B2 BHAZS 9287723 2FA

s33tgeh olgld BEAE8EE ZER 7|A (Carbon Fiber Reinforced Plastics; CFRP)

(matrix)oll A& 2ZsAY, 718 Azt @z s, <)2ig CFRPY 71413 54

cg 3o BPH, 8y EH& MF o “P“ olREARLE Zadfe AF, 74,

g 2xdoz NzHW, ZF4Y, 43849, W = A3 (fiber orientation) B FA

A4, w234, JdA, 2 8l%Z=E 42 FJ2 4 %w, dAzA, ERAAY], &8d45,

29



ojnE&x, rlnyAe] F o8 &3¢
g s 2 EXo] F+PE AT
Ao A} Beln ATH2-5].
BANF 73S A (CFRP)Y gtEd =t
A+E o 016~0212 HIZH $& FHol
, AFe #dfFol UM wde vpEA
v 238y A% stEHNEE vuy ¢
Ho} e, vl vy EoN vE, &
Z v} (sliding wear)e] 9oy ikl AH
o] AT olg@e] gl dri(5-6l

s

Moo Y Rk

CFRPY slaEAde Adsiddezs 3
54, sladd BE}E SIRIATY %,

2A49 7AH EPE M FsEnz
sggg. a3, 2+ A & € (polymeric
materials)®] A ALFE 3

load)3} ©)11¥8 <4 % (sliding velocity)d] ¥4

of
g

3} (normal

24, 8% 0] Z7tsy Q7taA
(thermoplastic), € 7 3} 4 (thermosetting) ]
A HEE B nuiLTME

(=]

2 ALE Jehz, £571 Frheld
uh27) 743 2318 ojx= gt o]
¢ & &xoME st@ASFT $=257Hs
& Fagdn s xS
(continuous fiber)2 olFoi B4 =}
EENLE F2 AFY vlEgd FeEde
A7ZAze T, ojejd B3AY vtEAF
< gurzel F&o A9 gol EWUZY
(plowing), < & (adhesion), E71¥y
(asperity deformation)2.2 A®¥& F 3y}
I o8l
AFgAA Y olzlg
2y BgAREe 54
2 dFd A= CFRPE
(Ion-Assisted Reaction)22 HW7
AA AF3 39 AR o A7 He
CFRP9] w}# . w} nZ A 3
o},

X =
T ©

A o]
AL F

X

=

k= o]
EEAHE

30

2.1 NEAHA

E Aol A" ABE @249/ FA]
BgA2 (F)SKArZ USN 150B%F 9
= =¥ I(prepreg)E W= ol (Hand
Lay-up)t o HF3toq Ao, &
2AF/0FA  EgAad EIFPIEDS
Table 13 2t} B24R//d%A BEAR
AAL 74 2mme] 0° 9L AHez A
B3R, ABAR o]§d LEZdoE
(Autoclave)= &3 o] 600mm X800mmZ,
gL 71 4 gled, 2T/ming 2=4%
o] 7hed AAAAZXI FAH gt
Figl& <QEZ#o|XB(Autoclave) s 2%
g ¢9, AE deEdie Fold AelE
(Curing Cycle)o|t}.

AYe BEFAEE dolojEE Foz A
A 58mmXx38mmXx2mme] A2 A &3
Azto] B AHe] 2= WNEYS
o] gatd Ewx) AT AA FJFHT

ZA7](Mass flow controller)& ©]83l9 =

'T,-l

g4 FH 4scecm?) A2E EF3:, o
ALElE Ar olRe FF &= ol &4

(Hollow cathode type ion gun)Z ©]-£34
SPAlHew, ojaf o]&9 U= lkeV
2 &9t Bdd =edte o2y AHF
ke #Heldlo] #H(Faraday cup)2 ©]£3}4
Z3 sHo

A
P =S5kg/cm?
130 °C {-----
2°C/ Min 120 Min
Fig. 1 Illustration of consolidation
cycle.



Fig. 22 2 d7d A8 d ol2xguey
o MNFxolth AlFHe Egd M o)
%& 5x10" ions/cm® 1X10%° ions/em?, 5
x10" jons/em’2 Z+27 Ha) &g,

B39 ddrtEAz SUJ-2(ngs aE
HojHHE MAT olfe 299 Amy}
Hrc7b 652 FRPET ol$ Eol nl®EFo)
271 dEo] Fd=tRAzE HEgsts]) gy
olt}. pin9 IF FL HFHE= 2 Eo

= B
8mmo] 1, Zol:

58mmel™, EH A7) =
oF 0.08¢mo)}.

O GAS INLET

Ar* JON BEAM

VACUUM IONGUN

!

Ar GAS INLET

Fig.2 Schematic diagram for an ion
irradiation.

Table 1. Material properties of carbon
fiber/epoxy composites.

Tensile strength (GPa) 161
Tensile modulus (GPa) 124
Poisson ratio (v) 0.28
Fiber content (Volume %) 65%2
Density (g/em’) 1.59
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Fig. 3 Schematic diagram of test

machine.
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Fig. 4 Exploded view of Pin and
Composites flat.
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Fig. 5 Friction coefficient of carbon
composites. (100m, 2bar, 26cm/sec)

(f) 1x10" ions/cm?®

Fig. 6 SEM photographs of worn surface. (100m, 2bar, 26cm/sec)
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Fig. 7 Friction coefficient of carbon
composites. (300m, 2bar, 26cm/sec)
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Fig. 8 SEM photographs of worn surface.
(300m, 2bar, 26cm/sec)
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Fig. 9 Friction coefficient of carbon
composites. (500m, 2bar, 26cm/sec).
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Fig. 11 Friction coefficient of carbon
composites. ( non-treatment )

3

F7b AdFyL 2gag
[7-8].

g5 o wgto] wely vpRASFIE NHEAA
Aol g Holx R EHUAYHA 2 BF
A gol3:, o] &Fo] 1x10" ions/cm’e] EF
Aze 002WE9 ntdASF o) RIS

Polw, Bojd e PezAY 2P

Yehy e

E
=

ol

(d) non-treatment

34

(e) 1xX10'% ions/cm®
Fig. 10 SEM photographs of worn surface. (500m, 2bar, 26cm/sec)
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Fig. 12 Friction coefficient of carbon
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Fig. 13 Friction coefficient of carbon
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(a) non-treatment

(c) non-treatment

Fig. 15 SEM photographs of worn surface.
(200m, 2.5bar, 26cm/sec)
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