Graphite /epoxy end-tape

(1) 10-30nm

() 5-15pum

(3) >95%

4) 40-300m*/g
®)) <3%

resol  PF-650
C-2
CN -30
120
Triton X-100
<3% polyethylene Glycol

> 97% octylphenoxy polyethoxy-ethanol

CNT
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Instron-8848 Instron-1322
4-2.1
1. ( 4-1)
500~3000psi 400
2.
Gr/epoxy CNT/phenolic resin
3.
end-tape
end-tape

18



PC-420
40~550 60~1200rpm
5. ( 4-2)
2
~250 PID
1 TORR
4-2.2
1.Instron-8848 ( 4-3)
Instron-8848
Fasktrack 8800 Merlin
Instron-8848
(tensile test) (compression test)

(fatigue test) (bending test)
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(1) (load frame)

(2) (actuator)

3) (load cell)

(4) (grip/fixture)

(5) Fasktrack 8800 (controller)

(6) (computer)

(1) / /
(a) + 100mm
(b) + 0.1%
(©) + 0.05pm
(2) / /
(a) + 1Kg .+ 100Kg
(b)1Kg 0.05g 0.004¢g
100K g Sg 0.4g
2.Instron-1322 ( 4-4)
Instron-1322 - Instron
(control system) (load frame
assembly) (servo hydraulic ctuator)
(hydraulic power supply) (cooling system)
(1)
(a) +200kN
(b) +2,000 N-m

2)

20



3)

Max

(a)
(b)

(b)
(©)

+50 mm

+50°

(load control)

(stroke control)

(strain control)

S-N¢

TTH-AIT

20%RH~98%RH

(

Temperature/Humidity Chamber

(SEM) ( 4-5)

21
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Thermotron

10%~98%

4-3

owt% 0.5wt% 1wt%

molding)

(autoclave molding)

102x155%208(cm) ~70~180

2wt% /
Gr/epoxy [0/+45/90/-45],s 16

CN
Gr/epoxy [0/+45/90/-45],,

)

SEM CNT

(pressure bag
(vacuum bag molding)

(hot pressure)

(cross-linking)

22



B-stage

I ( )
4 Owt% 0.5wt% 1wt% 2wt% CNT
30~60min
CNT
30 min
75
II
4-6
4-7
3
I
(1) 0.3cm
bending
(2) CNT
CNT
ASTMD570-98 [37] S5mm x 40mm( )
12.7mm x 140mm( )
2.

| Gr/epoxy 90° 45° 21x21cm
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I [0/+45/90/-45], 16

I
4-8
4-9

v
(1) lcm
bending
(2) CNT/phenolic- resin
140mm

Gr/epoxy CN

CNT/phenolic resin Gr/epoxy

4. (end-tape)
I 250mm x 40mm
30~45°

II S5Smm x 10mm

x 40mm

24

12.7mm x
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CN

( Smm x 10mm )
( 12.7mm x 40mm )
+45
( 4-10 4-11)
5.
(a) Gr/epoxy 12.7mm x 140mm

(b)) Oowt% 0.5wt% 1wt% 2wt% CNT/phenolic resin
Smm x 50mm 4
(c) O0wt% 0.5wt% 1wt% 2wt% CNT/phenolic resin
7 85 Smm x
50mm 4
(d)  Oowt% 0.5wt% 1wtd%  2wt% CNT/phenolic resin
7 175 Smm x
S0mm 4
(e) O0wt% 0.5wt% 1wt% 2wt% CNT/phenolic resin
7 25 85%RH
Smm x 50mm 4
) Oowt% 0.5wt% 1wt% 2wt% CNT/phenolic resin
7 85 85%RH
Smm x 50mm 4
(g) Owt% 0.5wt% 1wt% 2wt% CNT/phenolic resin
400 40 ~125 Smm x
S0mm 4
(h)  5wt% CNT/phenolic resin Gr/epoxy

25



12.7mm x 140mm 1

4-12

ASTM D257[46] Owt%
0.5wt% 1wt% 2wt% CNT/phenolic resin
Owt% 0.5wt%
Iwt% 2wt% CNT/phenolic resin
CNT/phenolic resin
CNT/phenolic resin Gr/epoxy
100 200 400 800 1000cycles

CNT/phenolic resin Gr/epoxy

11
(g) 400
40 ~125
1 17 4-13
100 200 300 400 ( +3 )

III
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ASTMD570-98 [47]
Smm x 40mm
1(+ 10%)mm 180  12hr 200  12hr
115
24
25 /85%RH 85 /85%
168(+5/-0)
v
(1) ASTM D3039-95a[48] (a)
Instron-1322

0.01lmm/s
(Go)
(2) (b)~(g) Instron-8848
0.00Imm/s (6o)
CNT
\Y
Instron-1322 ASTM
D3479-96[49] (h) (tension-tension
fatigue) (load control)
0.1 3Hz (a)

70% 65% 60%
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57.5% 3

(S-N curve)
VI
SEM
4-6
CNT 8
(1)
(a~(f) 21 X 7
147
(&) 4 x4 x 7
92
2)
CNT/phenolic resin 2 Gr/epoxy 1
X 4 ( 70% 65% 60%
57.5%) x 3

CNT/phenolic resin 24 Gr/epoxy 12
275

30% 360
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