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ABSTRACT

The fabrication process of glassy carbon derived from foran resin has been studied. The product shrinks significantly at the curing
stage with the evolution of large amounts of gases, leading frequently to crack formation and bending. To avoid these types of
damages, the curing stage was controlled by means of appling pressure and very slow heating rate in this study. Also, a filler material
and alcoho] were added in furan resin to diminish weight losses, to suppress shrinkage and bending and also to relcase the evolved
gases easily at the polymerization and curing stages. The weight losses, linear shrinkages, XRD, 3-point bending test, and electrical
resistivity were investigated. The weight losses and linear shrinkages were affected by filler and alcohol. The addition of filler reduced
the weight losses and linear shrirkages, therefore, the densities of resultant glassy carbons were higher than those of alcohol added
ones. Because pore and micro bubbles made by alcohol, which was vaporized in curing and polymerization stage, in glassy carbon.
However, the addition of alcohol increased electrical resistance in resultant glassy carbon because of internal pore.
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Table 1. Preparation Conditions of Glassy Carbon

Symbol Condition
Fo Furan Resin + Hardener 0.5 wi%
+ Filler 0 wt%
s Furan Resin + Hardener 0.5 wit%
+ Filler 5 wt%
F10 Furan Resin + Hardener 0.5 wt%
+ Filler 10 wt%o
EFO Furan Resin + Hardener 0.5 wt%
+ FEthanol 10 wt% + Filler 0 wt%
EFS Furan Resin + Hardener 0.5 wt%
+ Ethanol 10 wi% + Filler 5 wt%
EF10 Furan Resin + Hardener 0.5 wt%
+ Fthanol 10 wt% + Filler 10 wt%
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Fig. 1. Schedule of carbonization.
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Fig. 2. Change of weight loss in process.

Table 2. Change of Linear Shrinkage (%)

Sample FO F5 F10 | EF0 | EF5 | EF10

Curing 239 | 213 | 154 | 1.89 | 1.82 | 1.74
o

Carbonization | 21.97 | 21.57 | 21.80 | 21.88 | 21.78 | 21.76
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Fig. 3. Change of density in the process.

Table 2¢] Az @APE A& el Zsa4
olMe] 5SS Hlas) B Felel FHrbgko)

Zge
SEE] 22 BP9, ol B A8 A=} olv)
AS7E Eek $4)017] Rk, oehgo] H7lE EFO, EFS

% EF102 F5E8o| ofjghgo] #7hwA] of& FO, F5 %
o oke| oEl&o] 5

FlONT bl ofs Be ¥ Ao
FLsEA ARA 7 EE 7158 948 B89
A oIZ 71E W 71BEC] FHE PN Lol B

T
SgeINs] REES Bee BR el EFsE A9
SmE o 2e AL & 4 sloh ol S W) £
e Vi % 7130) FasAl $53 A Bl

Fig 3& 7 27o] e A% 948 Uxe] Hils B
oAFa oo}, oERe-2 H7KeH o] HrbeiR] 82 2Kt
227k @AS HWen F2e Hrkge] BopEaes
7t F7relATh B9 o) F/1ETE Y4xvt woRE 4
2 geje] GEe o) AuFen Ha, T3 ¢ s
N TSI VEAE AAS] A% A2E Y7L ATt
7] GO dghg2 F71e A 8Y AL, FPure F
oA ofgh&o] tirlFom Fuatia ERe mAE 7|
& ”’71'7, ZRte]R] Bl we ofghg2 AlA] Sk
shedl ofu wAl 7)gg WA DT Helfit o]F A
71ge FRbpAe] gElrdMe AA=A g 2 o]

FE RO} QR SR Tl Ao
28] Zol7t ol @7] HEolch.

33.3% alzs
Fig 4 7+ 276 WE Az B 3 FUREE
Bl Roltt. ASs] AlHe) Awe] W5 BEFe) BE

#1383 Al 7%(2001)



646 5 AT
220
E 200 @ Curing @ Carbonization
Z 180+
=
< 160 |
e
g 140t
7]
o 120
=
T 100
4]
@80
60 1.
FO F5 F10 EFO EF5 EF10
Fig. 4. Change of 3-point bending strength in the process.
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Table 6. Electrical Resistivity after Carbonization (m)
Sample FO F5 F10 | EFO | EF5 | EF10
Carbonization | 73.3 | 68.1 | 69.1 | 740 | 773 | 79.2
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Fig. 5. XRD patterns of cured and carbonized sample.
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