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ON THE MEASURFMENT OF TEMPERATURE OF MOLTEN STEEL BY MEANS
) OF A W-C THERMO-COUPLE. (The 2 nd Report)
Kiyoshi Sasagawa and Tadaichi Onuro.

SYNOPSIS :—In the steel making practice, it is very difficult to know the true temperature of
molten steel in the furnace. As the stee! is covered with molten slag, it is difficult to measure
the temperature with the optical method, and also the temperature is too high to be measured

with the Pi-Ft—Rh thermo-couple.

The author succeeded to measure accurately and easily the temperature of molten steel in
the furnace by using the Tungsten-Carbon thermo-couple with a special device.

The pr)nmp‘e of construction of his measuring device is as follows:

1) Tuno*qten wire, one end of which being made flat, is inserted in a carbon tube (one mem-
ber constituting the couple), and that flat end is in contact with one end of the tube, a spring
holding the contact. The erid makes a hot junctioh. )

2) The hot junction is covered with a carbon cap. This carbon cap is dipped directly into

molten steel.

By making use of the carbon cap in place of ordinary refractory covers, the tem-

perature can be quickly and accurately measured, as the time lag of heat conduction is very

small.

8) The part which is in contact with molten slag have double protection tubes which consist

of a carbon tube and a tube of refractory material.

The part which is rot in contact with molten

metal and slag has a protection tube of cast iron covered with asbestos paper against gas flame.
4) In this method, it is unnecessary to use inert gases (H,; or N,) to prevent oxydation of
the couple. The device is not heavy, so that a man can easily carry it. :
The author measured the temperature of molten steel in ‘Siemens furnaces, electric arc fur-
naces and high-frequency electric furnaces with the new devices, and have found various Jnterestmg

facts as the results
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CARBURIZING EQUiLIBRIA AND THE PROMOTING ACTION OF VARIOUS
CARBONATES ON THE CARBURIZING REACTION.
‘ Osamu Madono.

SYNOPSIS:—An accurate consideration is given on the carburizing reaction which has hereto-
. fore been wrongly represented thus:
8Fe+2C00=Fe,C+CO,.
The reaction should be denoted as follows :
(Sotid s01.)4+2C0—==(Solid so0l.)+C(O,.
The concentration of carbon dissolved in iron increases as the partial pressure of CO increases
until the solid solution becomes saturated with respect to carbon. Since Fe,C is unstable, it does
not separate out even when the solid solution is saturated with carbon. The equilibrium existing
over the saturated solid solution is, - : .
200—=—C+C0,
in which carbon is no longer dissolving in iron. The concentration of carbon varies with the ratio
C0/C0,, the relation being shown in Fig. 4. In this case, the concentration of CO, has a larger
influence on the carbon content than CO. On the other hand, the reaction C+-C0,-2CO0, in genearl,
does not reach an equilibrium because of the comparatlvely inert nature of carbon. It is due to
this fact that carburization with carbon alone is relatively feeble; that is, the atomosphere in con-

tact with carbon is apart from the equilibrium 2C0Z=2C+CO,. .
The influence of alkali or alkali-earth carbonates (except CaCO;) in promoting bhe carburizing
redction, which has hitherto been erroneously considered as a catalytic action, may also be explain-
“ed on the ground that the equilibrium 200z=2C+C0, is established in the presence of these
carbonates. On beeing heated, they easily react with carbon producing CO and oxy-carbonates or
solution of oxides and carbonates. The CO evolved immediately dissociates maintaining the equi-
librium 200==C+C0,. Therefore, the surface of iron in contact with this mixture becomes"
saturated with carbon, which further promotes the diffusion of carbon into the mass of iron. In
the case of CaCO,, however, the temperature at which the decomposition pressure is equal to 1 atm.,
is 780° Therefore, in a vessel open to air and above this temperature a complete decomposition
of CaCO; will take place. Accordingly, CaCO; cannot have influence upon the carburizing reaction.
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