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SOME EXPERIMENTS ON THE EVOLUTION

OF HYDROGEN FROM STEEL
Hidéo Shimoda, Dr. Eng., Shinsakw Onodera, and Koz Y amagata
Synopsis:

Some cxperimental results on the behaviours of hydrogen in solid steel wers presented from the
authors’ recent studies, as follows;

1) Even at the ordinary temperatures, evolution of hydrogen from steel surface was unexpecte-
dly remarkable. The authors captured the evolved hydrogen as dispersed bubbles or islets in oil
which had been applied between the specimen or product surface and cellophane attached thereon.

2) As a practical example of the above mentioned, which caused much attention to the ship -

building and relevant industries throughout Japan, experience with the bubbling phenomenon
found at the shrinkage boundaries of larger built-up cranksbafts for marine Diesel engines was
introduced and some results of the authors’ investigations were presented.

In this connection, such similar phenomena ag at the shrink-fitted portions of heavy guns and
of large sleave rolls were also indicated.

3) In the stressed state, whether tengile or compressive, some 80~-509 of the dissolved’hydro-
gen was likely to be forced to diffuse out from the steel specimens which had been toaked hot
in hydrogen and were containing some 2:2~3'5 ce of hydrogen per 100 grammes of steel.

This finding, if it be true, might give somé new scopes to the study on the behaviours of
hydrogen in steel, particalarly viewing from its combined effect with co-existing stresses upon
the hair-line crack formation. The experiments have been made continuously since then, the

results of which would be made public shortly.
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STUDY OF THE HEAT-RESISTING ALLOY (IV)
| EBiichiro Asano

Synopsis; . .

Timken 16-25-6, the heat-resiting alloy for gas turbine material, has been investigated. In
this report, the phenomena of recrystallization and change of strain introduced by cold-working

~ duriug tempering are studied. There are five different con;pbsitigms in the specimens. All of them

were analysed in the previous report (I). (Tetsu to Hagane, 1952, Vol.38, No. 7)
* Timken 16-25-6 alloy shows the pbenomena of precipitation and age-hardening. For the
purpose of studying, recrystallization, the author try to separate the process into two parts; sof-
tening due to release of strain and hardening by precipitation during heating after cold-working.

Ingots are hot-forged into bars. After solution-treatment, each sample are cooled very slowly
(as shown in Fig 1.D Thus precipitation and age-hardening are thoughte to have beéen almost
finished. It will be called the * over-aging-treatment” in this report. -

After the “'over;aging-treatment”, specimens are 10% cold-forged approximately, and tben
tempered at 500~1200°C for 1~200 hours.

Pnenomena of recrystallization are studied by means of hardness measurement, microscopic,
observation, and X-ray analysis. Release of strain introduced by cold-working is investigated
by the change of hardness, as shown in Fig 2~7. To the observation of recrystallization, mic-
rostructure method is most applicable. According to authors data,. recrystallization is aIréady
observed in the sample heated at-900°C for 3 hours;or -at 1000°C for 1 hour, in the case of 10%
cold-forged Timken 16-25- 6(alloy f )

Effect of 0-16% nitrogen is found to secure high- hardness after over-aging treatment, cold-




