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Theoretical Analysi‘sof Duplex-Grain Structure.

Genziro MiMma, Toshihiko KAwAl and Yoshikiyo OcINO.

Synopsis:

There has been no method to d;snngulsh exactly and convemently whether materials are

composed of grains of uniform size or grains of mixed sizes.

The authors analysed theoreti-

cally the size and its distribution of the grains appeared on a sectional plain of the material
and presented a method for that purpose, and then experimentally comfirmed this method

to be suitable one.

According to the authors’ calculamon when the material are composed of grains of uniform

size, on a sectional plain of the material,

the. percentage' of area (R), occupied by grains

having the area ranged from the area of large circle of the grain to its 75%, must be nearly
70%. Then if the measured value,is nearly 709, the material may be defined to be composed
of grains of uniform size, and, if not, grains of mixed sizes.

Experimental results indicates that the above consideration is correct, i.e.,

the measured

value of R on a sample of carbon steel, which is confirmed to.be duplex-grain structure by
three dimensional measurment, is only a few percent. )
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MlCI‘OSCOplC Segregation in the High- Carbon Chromium Ball- Bearmg Steel Tube.

‘Synopsis:

Carbide segregation in ball-bearing steel has been said to be harmful in their life.
unfortunately there is no concrete experimental data on this problem.

Eiji MIYOSHI and Nobuo MATSUURA

But
In order to see the

effect of this segregation, flattening test which proved the strength at room temperature, and

a life test were performed.
heats.

Test pieces were taken from each ingot belongihg to the same
These ingots were heated at high temperature for different durations.
the grades of segregation in each ingot were found different.

Concequently
The ring made of the ball-

‘bearing steel were quenched, tempered and flattened between the two arms of a physical test

machine.’

Carbide segregation slightly affected the flattening strength of the ring.

But from

the practical point of view, these effects could be neglected.
A life-test machine was invented by the Government Mechamcal Laboratory The small needle

cut from the tube were rolled between three rolls.
Microscopic segregation did not affect on the

by the flaking on the suface of the needle.
life of the ball-bearing steel.
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Their life was proved by the noise caused
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