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STUDY ON TIMKEN 16-25-6 TYPE HEAT-RESISTING ALLOY (II)

(Infiuence of the Degree of Working and of Nitrogen on the
High-Temperature Age-Hardening after Cold Working)

Yunoshin Imai Dr. I;}n,g. and Kazuo Tanosaki

Synopsis:

The influence of the nitrogen (0°04~0-16%), degree of working (0~309%), and the solu-
tion-treatment temperature (1200°, 1250°C) on the high-temperature age-hardening of
Timken 16-25-% heat-resisting alloy were studied.

The results were summarized as follows.

(1) The hardness increased almost linearly by the cold working (O~30%) but had little
difference by the nitrogen content. .

(2) The age-hardening at 600°C was not nearly influenced by the nitrogen content and
the effect of the degree of working was somewhat greater than the effect of the solution—
treatment temperature.

In the case of aging at 700°C, the increase of hardness was remakable and the solution—
treatment temperature was effective much greater than the degree of worklng, and the
higher the solution-treatment temperature was, the more became the increase of hardness.

On the contrary the highér the nitrogen content was, the smaller became the increase of
hardness. The increase of hardness at 800°C was smaller than that at 700°C and the influence:
of nitrogen at 800°C was similar to that at 700°C.

(3) In regard to the influence of the degree of workemg on the increase of hardness, in
the case of aging at 600°C, the increase of hardness decreased little according to increase
of working, and in the case of aging at 700°C the maximum increase was obtained by the
working at 5~109%:. '

In the case of aging at 800°C, the increase of hardness decreased linearly according to:
increase of working and at the degree of working above 209, softening arose.

(4) In the microstructure, the working accelerated the precipitation and the precipitate
reaction became 4~5 times by the 59, working. The greater the degree of working was,
the more became the quantity of precipitates, and the more homogenious the distribution.
of precipitates, ,

Generally the smaller the nitrogen content was, the faster became the coagulation of the
precipitated particles.

(5) In the tempering at 50C~1100°C of cold worked (C~5C%) matenals, the more the
degree of working was, the lower became the temperature at which the maximum hardness
obtained. In the case of tempering at 500~ 1100°C of 269, cold worked materials, the higher
the Ifitrogen content was, the slower became the decrease of hardness.
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Tabie 1. *Chemical composition .(%) of alloys.
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No. c ' Si Mo | Ni | Cr = Mo N Remarks
A 0+093 120 1°38 | 24768 | 16°87 676" | 0°048 ; Ti 0°3, Al 0°2% addition )
B 0-13 i "1°10 1412 25°09 | 17700 | 6°75 | -0-042 | Ti 0°15% -addition»
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" STUDY OF HEAT RESISTING ‘STEEL (IX)

. t
Synopses:

Kiichiro Asano ’

The influences of added C, Mo, and N contents on precipitation hardenmg were investi-
gated. There were 23 kinds of samples with varying chemical comp051t10ns of C, Mo, and
N. For the purpose of studying the influence of varied contents of added elements on
precipitation hardening, 13 groups were made by various combinations of all samples.
After hot forging to bars, all samples ‘were solution treated at 1200°C for 1 hour. Then,

they were aged at 800°C up to 150 hours.
15, 30, 50, 75,. 100, and 150 hours.
observed.

Hardening Wasjmeasured by hardness . at 1, 3, .
" And, the microstructure of such aged samples was also

It was concluded from this expériments as follows;
(1) "Carbon contents had more remarkable influences on precipitation hardening than Mo

or N contents:

If the carbon contents increased, hardness was raised and phenomena of

double peaks on hardening process became more evident.
(2) Although influence of Mo contents was not found immediately after solutlon treat—
ment, more Mo meant more hardening when it was aged at 800°C. If Mo content was much
less than 69, softening was indicated after 150 hours aging at 800°C. ‘
(3) In the experiment of Reports (IX), the influence of N content on precipitation har- -

dening was not apparent.
details.
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