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Abstract

Chop molding composites and 2D carbon/carbon composites were manufactured by hot press molding method. Phe-
nol resin of novolac type was used for matrix precursor and PAN-based carbon, PAN-based graphite and pitch-based
carbon fiber were used for reinforcement and boron oxide was used for oxidation retardant. All of the composites were
treated by 2000°C and 2400°C graphitization process, respectively. After graphitization process, amount of a boron res-
idue in carbon/carbon composites is much according to irregularity of used raw materials. Under the presence of boron
in carbon/carbon composites, catalytic effect of boron was a little at 2000°C graphitization temperature. However, it
was quite at 2400°C graphitization.
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Fig. 1. Temperature and pressure profile of molding process.
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Table 2. d-spacing and Crystal Size Analyzed by XRD of Dif-
ferent HTT Specimen

d (nm) Lc
Pitch-based carbon fiber-20 0.3437 102.70
PAN-based graphite fiber-20 0.3470 71.47
PAN-based carbon fiber-20 0.3464 60.58
Pitch-based carbon fiber-24 0.3418 110.82
PAN-based graphite fiber-24 0.3405 7153
PAN-based carbon fiber-24 0.3399 109.97

2400°Col|A] €A =¥ A E EF7F 2000°Co A A E Al
HRo G4 =2 Ja 7 2§52 199l FWHM(full
width at half maximum) 7t el ol <F 2200°C &
= HdA ZAst 4RE] o] Rtk A NS T

e}

Q% Aol tH12. 2000°CN A FHE AAEL v)%
2000°CA BHE ANES i) tha B o) BAE
FHEHT YA, 20000CHHE BAR AT Felat 1
o GAee] o3 Sdsh F o8] e ole At

7} e Aow F=FHr)

Zadivarel Yange] A E Ba7t H7EEA ke o,
A7 LEE Fojzte wet pitchA AfE v$- =2u #
A} d-spacing ko] AT PANA B4 HH-= 2400°Ce)]
EX7] FAx= d-spacing®] w2 8] W7t AT 2
up 2 AN YebRe] B4 A7 PANAl ¥4 A
f2] 73§, 2000°C 2] 9} 2400°Ce] DA 2|5 AZl AJH 7F
o] 24 9 st PANAl 391 A-5-9) pitchAl B4 4
2] 2000°Cé} 2400°C A ]l A YeRd L&) F71X9 d-
spacing®] AE vwslE w, PANAl ©4 Adf-o] BEis &
Asly Z=3.e B40] 3Fo] Azl o|t}, o] 88 A I Jones
2} Thrower7} PANAl &4 A9} pitchAl &4 HA/-5 27}
B4 Arrete] 5435 AAE o, PANAl B4 A

B
Bha el e ZR 4 o] B4R Y %éfﬂ‘ T2
Ao A FU3E WA A 5 o‘T:HQ] AAHo =
e exel Zu3l Ixy %142 = PANAl g4 A7)

pitchA B4 A-H-E0 1§ 2 S5 %— 7+
a7t H7H e BN e R ?L 2 3 01]' HHEJ A=t
e PANA B Sl A3 Bavh o
I A ZAsE & O] =] E’-ﬂ] =7] o
2400°Ce] dA ] 2%oA] PANAl S Af A 9l 32
o]f-E pitchAl B4 Aol Hlal B %2 SHs=E Hol
Aok 23y 2000°Ce] EAE] oA = HH = pitchAl
2 AH7F PANAl S AF-ET H =& SASEE Ho|
= AL B ) oo} e EAE 2% mE o d4
EPMA Jﬂréﬁ’ﬂ/\i et 548 ZEF sy YEhAl
oot HAZE A, Aol Alxd uf H7he 549
G Aoy Af AATE gt 279 722 A i
o] zpo] wiel pitchAl ¥4 Aol o B2 547 7E
s & Zlelt}. 22} 2000°Ce] S8t HH& AR = 52

i rlo fr rxl \-J r\o

C)

.. Pitch-based carbon fiber-20

w w= = PAN-graphite carbon fiber-20

Intensity

PAN-based carbon fiber-20

T
T e
5 10 15 20 25 30 35 40 45 50 55 60

degree 26

(b) 7

- Pitch-based carbon fiber-24

= = = PAN-graphite carbon fiber-24

Intensity

PAN-based carbon fiber-24

degree 26

Fig. 2. X-ray diffraction profile of specimens. (@) HTT a
2000°C, (b) HTT at 2400°C.
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Fig. 3. X-ray diffraction profile of specimens. (a) PAN-based
carbon fiber, (b) PAN-based graphite fiber, (c) Pitch-based car-
bon fiber.
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Fig. 4. TGA profile of specimens. (a) HTT at 2000°C, (b) HTT
at 2400°C.
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Fig. 5. TGA profile of specimens. (a) PAN-based carbon fiber,
(b) PAN-based graphite fiber, (c) Pitch-based carbon fiber.
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