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Changes of the physical properties during the graphitizing
heat treatment process of carbon

Sennosuke SATO*,

Kiyohiro KawaMaTa*, Akira Kurumapa®

and Mitsuhisa KAwAMATA®®

Abstract — Changes of the physical properties relating to the thermal stress cracking of several kinds

of carbon during the carbonizing and graphitizing heat treatment processes are studied. Thermal dimension-

al changes are measured up to 2700°C using a laboratory made apparatus and the thermal expansion

coefficients are derived during the heat treatment processes. Young’s modulus are also measured up to

1400°C by means of an ultrasonic pulse method in a furnance. From these results, fracture mechanics

' during heat treatment processes for carbonizing and graphitizing of carbons are discussed and proposed

a controlled heat treatment process to economize in energy preventing thermal fracture.
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Fig. 1 High temperature thermal expansion
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Fig.2 Young’s modulus measuring apparatus

at high temperature.
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Fig. 3(a) Thermal deformation of specimen A
(400°C H.T.) as a function of tem-
perature.
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Fig. 3(b) Coefficient of ’ghermal expansion
specimen A (400°C H.T.) as a func-
tion of temperature.
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Fig. 4(a) Thermal deformation of specimen A
(400°C H.T.) as a function of tem-
perature.

A (400°C H.T.)

o (X1076/°C)

0 500 1000
T(°C)

Fig. 4(b) Coefficient of Ehermal expansion
specimen A (400 C H.T.) as a func-
tion of temperature.
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Fig. 5(a) Thermal deformation of specimen A
(3000°C H.T.) as a function of tem-
perature.
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Fig. 5(b) Coefficient of thegmal expansion of
specimen A (3000 C H.T.) as a func-
tion of temperature.
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Fig. 6 Changes of Young’s modulus as a func-
tion of temperature.
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Fig. 7 Changes of Young’s modulus as a func-
tion of temperature.
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Fig. 8 Change of (Eoz)‘1 as a function of tem-
perature.
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Fig. 9 Schematic relations of temperature and
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controlled heat treatment.
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Fig. 10 Schematic relations of thermal defor-
mation rate and time, (2) rappid heat-
ing and cooling, (b) controlled heat
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Fig. 11 Schematic relations of thermal expan-
sivity and time, (a) rappid heating and
cooling, (b) controlled heat treatment.
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