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ABSTRACT

The objective of transforming atomic  structure of
amorphous carbon to artificial graphite or electrographite is to
improve the thermal property and the friction of artificial
graphite whereby the physical property is better than natural
graphite.

This research concerns the experiment and design of the
Graphitizing Furnace. The purpose of this experiment and
design is not only to heat amorphous carbon at the temperature
between 2200 °C -~ 3000 °C in order to be transformed to
artificial graphite or electrographite,but also to study how to
choose the appropriate insulation in the furnace as well as the
electrical resistance of the conduction particles and the
insulation particles which surrounds amorphous carbon. The major
concern regarding this process is the particles size, the desired
temperature and the compression between two particles.

The result of this research will be benefit to the
industry of our country, since it can help reduce import of
electrographite which is very expensive and also improve
production capacity and efficiency which can lead Thailand to export
products to Asian countries and can be considered as the new

industrialized country in this region.
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aauRIn 1.2

HIRTSIUNIINTITNMIT NAINWANTSALNTN

MIL-B-3743D

I - Allowable tolerances for

brush material properties.

Tolerance - percent, plus or minus

Property Electrographite,

carbpn, carbon-graphite

Graphite
Metal Graphite

Resistivity 25
Hardness 20
Transverse strength 35
Apparent density 7

Contact voltage drop 20

40
30

35

25
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Flgure 2. 18 Relationship between
E {ayer number N and the size of
crystalllles (La) of soft carbon and
hard carbon

A: soft carbon (graphitizing carhon)
heat treatment temperature of
100C~1720°C .

B: hard carbon (non-graphitizing
carbon) heat treatment of
1000~3000°C
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Figure 2.19 Schematic structures of
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H
MANUINT 5
FIRECLAY BRICK
BRAND
. K-35 K-43
PROPERTIES k-30
REFRACTORINESS P.C.E. (ORTON CONE) 30-31 32 33-34
{ BULK DENSITY, kg/m’ 2010-2080 2040-2120 2200-2220
APPARENT POROSITY, % 23-26 2225 17-20
COLD CRUSHING STRENGTH, kg/cm? 200-300 200-300 250-400
| MODULUS OF RUPTURE, kg/cm? 4570 45-70 60-90
 REHEAT TEST at 1400°C at 1400°C at 1600°C
. permanent linear change, % after heating . 0.01t0 0.4 0.010-0.2 -0.210 -0.9
LOAD TEST, 1.76 kg/cm?
% linear subsidence after heating at 1450°C. — — 2844
CHEMICAL ANALYSIS, % APPROX.
SILICA (Si0y) 64.1 58.7 $3.7
ALUMINA  (AL,0y) . 30.2 35.8 423
IRON OXIDE (Fe;0y) 2.0 1.8 1.2
CLASSIFICATION MEDIUM DUTY HIGH DUTY SUPER DUTY
FIRECLAY FIRECLAY FIRECLAY

The above data are typical of the properties of c.ommercia} 9°

used for-specificatioh purposes.

ASTM Test Methods, where applicable, used for determination of data.

‘

»

straight brick. 'The data are subject to reasonable variations and, therefore, shéuld not be
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STANDARD REFRACTORY BRICKS

DESCRIPTION BRICK DIMENSION IN MM.
SHAPE NO. A B H L
STRAIGHT
ST-76 76 115 230
" ST-64 64 115 230
! b
SPLIT SP-50 50 115 230
SP-38 38 115 230
h SP-32 32 115 230
j SP-25 25 115$ 230
b
SIDE ARCH
SA-T0 76 70 115 230
SA-64 76 .64 115 230
. SA-50 76 50 115 230
]
b
END ARCH
EA-70 76 70 115 230
EA-64 76 64 115 230
h EA-50 76 50 115 230
| b
KEY
KE-102 115 102 76 230
KE-89 115 89 76 230
h KE-76 115 76 76 230
| b




PYROMETRIC CONE EQUIVALENT

(P.CE.)
Cone Temperature (to the nearest 5°)
CONE END POINTS CONE END POINTS
. NO. °C °F NO. °C °F
20 1565 2845 32%4-33 1735 3150
23 1605 2920 3 1745 3170
26 1620 2950 33-34 1755 3185
217 1640 2985 34 1765 3205
29 1660 3020 3435 1775 3225
29-31 1670 3040 35 1785 3245
3 1685 3060 35-36 1795 3260
31-31% 1690 3075 36 1805 3280
3% 1700 3090 36-37 1810 3295
3114432 1710 3105 37 1820 3310
32 1715 3125 38 1850 3360
32-32% 1720 3130 39 1865 3390
N2% 1725 3135 40 1885 3425
TEMPERATURE CONVERSION TABLE

F c F C F C

932 500 260 3182 1750 954 4982 2750 1510
112 600 316 3272 1800 - 982 5072 2800 1538
1292 700 M 3362 1850 1010 5162 2850 1566
1472 800 427 1452 1900 1038 5252 2900 1593
1652 900 482 3542 1950 1066 5342 2950 1621
1832 1000 538 3632 2000 1093 5432 3000 1649
1922 1050 566 37122 2050 n2t | ss22 3050 1677
2012 1100 593 3812 2100 1149 5612 3100 1704
2102 1150 621 3902 2150 177 5702 3150 1732
2192 1200 649 3992 2200 1204 5792 3200 1760
2282 1250 617 4082 2250 1232 5882 3250 1788
2372 1300 704 4172 2300 1260 5972 3300 1816
72462 1350 742 4262 2350 1288 6062 3350 1843
2552 1400 760 4352 2400 1316 6152 3400 1871
2642 {450 788 4442 2450 1343 6242 3450 1899
27132 1500 . 816 4532 2500 137 6332 3500 1927
2822 1550 843 4622 2550 1399

2912 1600 871 4712 2600 1427

3002 1650 899 4802 2650 1454

3092 1700 927 4892 2700 1482 .
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OPERATING AIDS ALPINE
ANALYSIS SIEVE-COMPARISON TABLE

MESH/HOLE TYLER
WIDTH
A m MESH
5 2500
10 1250
15 800
20 825
25 500
32 425
38 400
45 325
53 270
63 250
75 ) 200
90 170
1086 150
125 115
150 100
180 80
212 65
224 62
250 60
250 60
300 48
355 42

425 35
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