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STUDIES ON: OXIDATION OF THE CARBON STEEL FOR
ROLLING AT HIGH TEMPERATURES (I)

L(Re.sults of Some Fundamental Experiments)

Synopsis:

Shigeichi Sasaki

" The present study was made with a view to 1mprove the properties of the surface of rolled

carbon steel.

This report treats of the results of fundamental experiments made on the

influences of heating conditions, sorts of steel and alloying elements on the oxidation of carbon
steel (C 0-06~0°40%) at high temperature in the air and on the surface state of carbon steel.

The oxidation degree at high temperature increased with lowering of heating rate.

Rimmed

steel was more easily oxidized than kileed steel at high temperature. Effect of Si, C and Cu on
oxidation rate of steel was recognized, but that of O and Cu was lower than in the case of Si.

Thg process of forming scale on the surface of carbon steel was as follows:

the blackish

" cloud on metal surface occurred due to oxide film formed at about 400°C and this film grew.into
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‘black thick oxide film conta.i_ning'54~6?;% FeO, then somewhat swollen thin scale mainly of
Fe,0; developed on the filmy grew into bluish black. thick scale containing 41~42% FeO and
thin scale sticks to the surface of the thick scale. The Ni and Cu in steel formed an alloy-layer
remaining on the surface of steel withont causing any oxidation. An empirical formula

showing ihe reiation betwesn temperature and oxidation degree of the samples at heating rates

of 20° and 6°C/min was obtained, and the formula showing the interrelation among Cu and

Ni contents in steel, oxidation degree and thickness of alloy-layer was pressnted.
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INVESTIGATION OF HEAT-RESISTING STEEL FOR GAS TURBINES (III)
Sadao Koshiba. Dr. Eng,. and Tsuneo Kuno

Synopsis:

The authors studled the effect of earbon, silicon and manganese contents on the aging of Ni-.

Cr-Co austenitic heat-resisting steel containing 15% Ni, 20% Cr and 15 % Co.

The authors first examined the change of their hardness due to various heat treatments of

each sample: i e, a solution-treatment and aging,

and -then observed the microst}ucture.

As the results of these experiments, they gave most moderate composition and heat treatment .
for Ni-Cr-Co austenitic heat-resisting steel concludmg that (1) C 0-3~04%, Si 0-5~1:0%, Mn

1:5~2-0%.
°C, the aglng time being 6~12 hours ‘

L % B

HAR- ey RO B A €4 B

HAX =y oRBRIRMNEMBIcEA s 3 & ¥TEh

(2) The solution-treatment at 1200~1250°C, and the aging temperature at 700~750
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