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Synopsis :

A process for producing a new carbon powder, Kawasaki Mesophase Fine Carbon
(Brand name: KMFC), has been developed. The process consists of (1) heat treatment of
coal tar pitch for nucleating and growing mesophase spherules, (2) extraction of the
heat-treated pitch by middle oil as a solvent, and filtration for separating the spherules
from the pitch matrix, (3) calcination of the separated spherules, and (4) particle size
classification of the calcined spherules. The produced KMFC powder has been proved to
be made into isotropic graphite blocks having a high density of 1.90 g/cm3 and a high
bending strength of 1000kg/cm2 without using any extra binder. The applications of the
graphite blocks have been increasing by expanding into such field as electro-discharge

machining electrodes, mechanical components, crucibles, and parts for nuclear reactors.
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Synopsis:

A process for producing a new carbon powder, Kawasaki Mesophase
Fine Carbon (Brand name: KMFC), has been developed. The
process consists of (1) heat treatment of coal tar pitch for nucleating
and growing mesophase spherules, (2) extraction of the heat-treated
pitch by tar middle oil as a sclvent, and filtration for separating the
spherules from the pitch matrix, {3) calcination of the separated
spherules, and (4) particle size classification of the calcined spherules.
The produced KMFC powder has been proved to be made into iso-
tropic graphite blocks having a high density of 1.90 gfem?® and a high
bending strength of 1 000 kg/cm? without using any extra binder. The
applications of the graphite blocks have been increasing by expunding
into such fields as electro-discharge machining electrodes, mechanical

components, crucibles, and parts for nuclear reactors.
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Photo 1 Optical micrograph of mesophase spherules generated

in pitch matrix
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Fig. I Structure model of mesophase spherule
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Fig. 2 Manufacturing process for producing KMFC powder
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Fig. 3 Particle size distribution of KMFC powder
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Photo 2 Scanning electron micrograph of KMFC powder

Table 1 Proximate and ultimate analysis values of KMFC

powder {wt. %)

Proximate analysis Ultimate analysis

BI* QI+ VM** Ash C H N 5 O
97.0 95.0 8.0 0.2 93,1 3,1 15 03 20
! t t { 1 t i l b
98.0 850 12,0 0.1 935 2.9 1.0 0.2 2.4

*BI : Benzene insoluble
**0] ;. Quinoline insoluble
#*xVM: Volatile matter (weight reduction after leaving at
800°C for 7 min}
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Fig. 4 Change in bulk density of shaped KMFC body during
sintering process
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Fig. 5 Change in bending strength and shore hardness of
shaped KMFC body during sintering process

20
S 18k .
E
b
E 16 4
g
ot
5] QA
o 14F E
®B
12

i 1 1 L i L
(Green) 200 400 600 800 1400
Temperature ('C)

Fig. 6 Change in pore volume of shaped KMFC body during
sintering process
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Table 2 Physical properties of graphite blocks made from
KMFC powder

KMFC |Conventional
graphite graphite
block* block
Bulk density (gfcm®) 1 .90 1.77
Shore hardness a5 54
Bending strength {kg/em?) 1000 400
Electrical resistivity (€ -cm) 1400 800
Compressive strength (kgfcm?) 1850 1 000
Young’'s modulus (kgfmm?) 1300 1100
Thermal expansion coeff. (10-%/°C) 6.0 4.6
ﬁg&s&‘;{ﬁplc ratio to thermal expan- 1.01 1.14

* Forming pressure 530 kg/em?, green black size 100 mme x 35
mm/h, graphitizing 2 500°C x 2 h
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Fig. 10 Effect of heat treatment temperature on physicul pro-
perties of KMFC block
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Fig. 11 Comparison of electrode wear ratio in the electro dis-

charge machinings with KMFC graphite electrode and
a conventional graphite electrode
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