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A Sintering Mechanism of KMFC Green Compact

for High Density Carbon Blocks
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Synopsis:

Kawasaki Steel has successfully developed new carbon powder,
KMFC (Kawasaki mesophase fine carbon),
spherules formed by the heat-treatment of pitch. KMFC has ex-

from mesophase

cellent sinterability to produce isotropic carbon blocks of high
density and strength without any extra binder components.

In the present study, the changes in physical properties of KMFC
compacts during the sintering process were examined in order to de-
The
high densification and high strength of KMFC compact result from

termine the sintering mechanism of a KMFC green compact.

the large reduction of the pore volume due to the fusion of KMFC
at 400 to 600°C and a large shrinkage of the compact over 600°C.
Light fractions such as HS (hexane-soluble component), AS(acetone-
soluble component), and TMO(tar middle oil) play an important
role of achieving high densification, through governing the fu-
sibility of KMFC particles at 400 to 600°C for their adhesion.
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Table 1 Physical properties of graphite block®’ made from a
typical KMFC

Bulk density (gfcm?) 1.90
Shore hardness 85
Bending strength {MPa) 98
Electrical resistivity (p€2-cm) 1400
Compressive strength {MFa) 181
Anisotropic ratio of thermal
expansion coefficient 1.01
*) Forming pressure: 54 MPa
Graphitizing: 2500°Cx2h
Coal tar pitch
_ Temperature:
| Heat treatment } 10~ 300C
Solvent

{ {Tar middle oil)

Solvent-extraction &
filtration

—

Filtrate

Temperature:

l Calcination A
250 ~500°C

l

Classification

KMFC

Fig. 1 Manufacturing process for KMFC powder
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Table 2 Properties of KMFC used in this study  (wt2})

Sample®: TI® QI VM Ash
A 97.5 95.5 8.6 0.36
A-HI 98.0 96.4 8.2 —_—
B 97 .4 92.7 9.0 0.32
B-Al 98.0 93.5 8.8

C 96.8 95.0 9.1 0.36
C-TMO 95.7 94.0 10.2 —

©2 A, B, C: Produced by the KMFC-commercial plant
A-HI: Hexane insoluble component of A
B-Al: Acetone inseluble component of B
C-TMO: Obtained from C by kneading tar middle oil of
2wt
®) TI: Toluene insoluble
¢ OI: Quinoline insoluble
4 VM: Volatile matter {weight reduction after leaving at
800°C for 7 min)

NI SR8 Vol, 24 No. 2 1992 —

LOTHY, ThEhoMELETR LD, 8 A-HLRH A
D~F Y TRERSTHY, FEBAIREN Bo7 « + v AE
B ThB, FhERBEARMEE cE&BHR B OkEY TR
AW, B C-TMO @K Cim g —Arhify (Hi58FE: 125~
230°C) % 2 EE% ML CHAML 2.

2.2 BREEIUBREEY

ERFiEY Fig. 2 1w, 3850 g % CIP (cold isostatic press)
ARG, HBES 54 MPa T L, O » 1 ZLEE 50
mm, EZL 20mm THote, FHEMER, 2 - 2727y —xh,
BERL#EE S 10.4°C/h #7243 5.2°C/h wRERE 200°C 7245 1000
CETOREORECREML .

Heat-treated
compacts

samples treatment

Method : CIP

Evaluation

Final temperature:

Pressure: 200~ 1 000°C * Bulk density
54 MPa Heating rate: ' ghrmkagq
ot ) 59C/ « Compressive

SIEE. 10.4 or 5.2°C/h strength
D mmex * Pore volume

20 mm in height » Apparent densily

» SEM observation

Fig. 2 Experimental procedure
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Fig. 3 Change in bulk density and shrinkage of A-compacts
during sintering process (Heating rate : 10.4°C/h)

300 ’7

[
=
=

u—
=
=

Compressive strength (MPa)

o
{green) 200 400 600 800 1000
Heat-treatment temperature {‘C}

Fig. 4 Change in compressive strength of A-compacts during
sintering process {Heating rate : 10.4°C{h)
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Fig. 5 Change in pore volume of A-compacts during sintering
process (Heating rate : 10.4°C/h)
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Fig. 6 Change in apparent density of A-compacts during sin-
tering process (Heating rate :10.4°C/h)
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Photo 1 SEM photographs of heat-treated A-compacts (Heat-
ing rate : 10.4°C/h)
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Fig. 8 Influence of light oil fractions and heating rate on bulk

density and shrinkage of heat-treated compacts at 1 000
°C
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Fig. 9 A model of the sintering mechanism of KMFC green
compact
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