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STUDI_ES ON THE HOT-WORKING STRENGTH OF STEEL (I)

(The High Temperature-High Speed Tension Testing Machine)

Synopsis:

Katsuro Inouye

In order to obtain the value of deforming strength of steels at high speed-high ‘tempera-
tures corresponding to such hot-working processes as hot- rollmg, forging, extrusion etc., the _
author spemally manufactured a tens1on testing machine. Main parts of this machme were as

follows:

(1) Deformation speed of specimens at - gage length conld be converted into 77/sec, 7/sec

& 0°8/sec respectively.

(2) As for the direct resistance heating of specimens using direct current, rapid heating
was possible within the range of 700°~1400°C. Actual measurements were done standardized

by 800°, 1000°° & 1200°C.

(3) Tension stresss was measured by the use of a capacity-change pick-up and elongation

‘was measured using inductance change.
oscﬂlograph (H-Vibrator).

Recording was made by the use of an electromagnetic

Using this tension-testing machine, both nommal stress- stram curve and true stress natural
strain curve'in all deforming conditions of all types of steels were to be obtained, tlie latter

being data of deforming the strength.

In this article, the design and construction of this testmg machine, together with a suitable
experimental technique were described in details.
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ON SCALE PENETRATION IN STEEL AT HIGH TEMPERATURES 4
Mitsutoshi Washida, Daisaku Yamamolo and Kiyoshi Yoshida

. Synopsis:

“When the iron and steel are heated in the oxidizing atmosphere at hxgh temperature, the’

oxidation scale penetrates into matrix right below the surface scale."

~The authers studied on_

"the phenomena of this penetration under various- conditions using ‘a rimmed steel (C 0°08%).

Heating conditions

temperature 1150°C~1350°C atmosphere O, 5~50% N, Bal.

C02 5“"50% Ng Bal.
time 30mn~2Zh

In order to compare the individual - results each other, the depth of penetration and the
size of penetrated scale were measured and those results were as follows:

1) The granular scales penetrated in considerable depths even in the atmoshere of only
N, gas, and this penetration depth was nearly the same value gained when it was mixed

with gases of O, or CO;

2) Penetration of scale was greatly affected by the heating temperature:- the higher the
temperature, the deeper the depth and the larger the size of the penetfated scales.

3) Heated above 1300°C, huge scale appears and was remarkable under such conditions as
. O; gas was added. Therefore it was eV1denced that the penetration of scale took part in the

defect of the over-heating.

4) The color of granular penetrated scales were 11ght blu1sh -gray and that of the huge
scales were composed by both light-and dark-bluish-gray.

5) If the heating condition changed, then the thickness of surface scales increased, and
huge penetratmg scale was produced even at below 1300°C.
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