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Object of Investigation and Summary of

Conclusions.

1. In heating billets from one side, the writer at first theoretically
obtained the relation between the thickness of billets and the time needed
to heat them to the required temperature, then from a practical data, he
obtained some relations among the thickness of billcts, i. c. heating time,
fucl consumption and tonnage of billets heated in unit time, ete. He also
proved experimentally the relation between the size of billets and heating
time.

2. The relation between the thickness of billets and the heating time
during which the purall | surface at the distance of X from the side reached
respectively 900°C, 1000°C, and 1200°C was obtaiucd when one side of the
ingot is expused to the heat sources of 1350°C and 1450°C. It was
ascertained in this experiment that the increase of heating time is pro—
portional to the square of the thickness (Figs. Za4).

3. The rise of temperature heated and the heating time do not go in
direct proportion: the latter rapidly increases with the former, and the rate
of increase is in a marked proportion to the increase of thickness. Therefore,
it was understood that the elongation of heating time after the required
temperature is reached merely caused a very little rise of temperature
above the required height (Figs. 3~-5),

4. With the increase of thickness of bill=ts the heit to be absorbed
decreases inversely proportional to the square of the thickness in result, and
as the required temperature rises the absorption heat steadily decreascs
(Fig. 6).

5.  With the increase of thickness of billets the coal used per ton of steel
increases linearly. If the thickness of billets is denoted by X and the coal
used per ton of them Y, the relation between these two ars expressed by
the following equation:-

X=T25 Yo v (Fig, 7)

6. The relation between the tonnage of billets to be heated per hour

and its thickness will be showa as follows,
XY = Constant,
Where X is the thickness of billets and Y their tonnage heated per hour.

That is, they are in a conirary relation to each other. In case when
the surface is heated uniformly to 1226°C the relation becomes

XY =125,
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Again, when a surfice is exposed to the source of 1350°C and the other
side reaches 1000°C, this relation becomes

XY =109.
The same contrary rclation is found between the tonnage of the heated
ingot taken out aud its thickness (Figs. 8~9),

7. Six kinds of specimen of cube, one side of which is respectively
from 2c.m. to 124 c.m. and four kinds of billet from 1.5 x 1.5 x 12 c.m,
to 3.7 x 3.7x 30 c.m. were charged in the electric resistance furnace kept
at 900°C; the relation between the time and the temperature during and
to which both tne surfiace and the centre of the specimen reached 900°C
was obtained, and the resnlts are shown graphically in Figs. 11a-13.

8. When the size of the specimen is made larger in the similar figure,
the increase of thickness is proportional to the square of time, that is, if
the thickness is X, and the time t, then

XA s at et CRID, L1

9. After taking ant the billets of similar shape and of different sizes
kept at the same temperature both at the centre and on the surface, their
cooling was observed in ten minutes, in which it was found that the
smaller the billets the sooner they cooled away both on the surface and
at the centre, but the larger ones did not cool so speedily as the smaller
ones and the difference of temperature at the centre and on the surface
becomes larger as the specimen swells in sige. In cther words, in the larger
billetsthe interior retains still comparatively high temperature even when
the surface speedily cools away (Fig. 15).
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