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B STUDY ON HEAT-RESISTING STEELS (VII)

° . Synopsis:

. The influence of temperature and time during the
was studied. There were four kinds of samples with varying chemical compositions.

Eiichiro Asano

solution-treatment on age-hardening
Three

of them were standard Timken 16-25-6 alloys, varying nitrogen content from 0°04%, 0109

to 0.16%.

‘Another one was denitrized by adding Ti.

After hot-forging to bhars, they were

solution-treated at 1100°C (2010°F), 1150°C (2100°F), and 1200°C (2190°F) for 40 minutes, 1 hour

3 hours 6 hours, and 10 hours respectively.

solution-treatment,

The hardness was measured and the microstruc-
ture was observed immediately after solution-treatment.
wis solution-treated at a higher temperature and for a longer time.
influence of hot-forging on grain boundary was observed even dfter solution-treatment.

The hardness was lower when it
Sometimes the residual
Some

operated at a rather low temperature or for a short time could not

remove completely the influence of hot forging on grain shape, but another solution-treatment
at a high temperature or for a long time removed the forged shape of the grain boundary.

The influence of the hot forging before
after solution-treatment,

0" 16%N.

All samples, solution- treated under different conditions, were aged at 800°C,
hardness was measured from 1 hour to 200 hours.

solution-treatment,
was more easily removed in sample of 0°049% N than in sample of

observed in grain boundary

(1470°F) . and
The samples which were solution- treatedat a

higher temperature for a long time had lower hardness than the samples heated at a
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lower temperature for a shorter time. But, when they were Heated at 800°C (1470°F) and
reached stable maximum hardness after 30~100 hours aging, their hardness became’ almost
upiform. This means that a sample, completely solution-treated, hardened in a larger range
and. reached the maximum . stable hardness of the other aged samples which started from a

higher hardness immediately after solution-treatment at a lower temperature and a shorter

time heating, overcoming the difference of hardness at beginning of aging process.

The microstructure of all samples was observed after aging at 800°C(1470°F) for 200 hours.
The grain- size was larger and the coagulated size of precipitated particles were more or. less
larger and the distribution of precipitated particles was more typical of the general precipi-
tation type of the sample of solution-treatment at a ‘higher temperature and longer time than

the sample at a lower temperature for a shorter time.
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RAPID DETERMINATION OF SMALL AMOUNTS OF CARBON

IN IRON AND STEEL (I) -

(Modification of the Gas Volumetnc (Gakushxnj Method for
Determmmg Low Carbon ‘Contents) .

Takuho Tkegams, Oh?]co K'ammom and Akzm Ama'n,o

(1) In order to determine the small amounts (under O° 05%) of carbon in iron and steel,»
the authors modified the apparatus of the Gakushin method (gas volumetric methoed), reducing’

the volume of the gas burette from 350 ml to 60 ml, the graduation of the burette from 0°1

ml to 0°02 ml,.and the dead space of the combustion tube to 50 ml. .

(2) For accurate and rapid measurement of the volume of carbon dioxide, drainage-
correction and temperature-correction were necessary after the absorption of carbon d10x1de
by the potassium hydroxide solution, and the authors’ constructed a convenient correction table.

"(3) Using the authors’apparatus, 0°01to 0°05% carbon in iron and steel could be determined

with the acuracy 0°002% within about 12 minutes.

But this method had the disadvantage of

. needing temperature-and dramage correct1ons after each measurement of gas volume.
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