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BEHAVIOURS OF HYDROGEN IN STEEL SUBJECTED
TO ELASTIC STRESS (I)

Hideo Shimoda and Shinsaku Onodera

Synopsis:

Among the several theories on the cause of flaking in steel, the hydrogen theory is most

plau sible.

The theory is acknowledged to be more conclusive if co-working stresses of

various kinds are taken into account, but the relation between both factors has been left

rather unnoticed.

The authors found, as formerly reported in this Journal, (Tetsu-to-Hagane, No. 5, 1953 p.524~

531) that the evolution of hydrogen from steel specimen was accelerated by stress.
This report was the first step of the fundamental studies on this finding, the outline of
method and results of which were stated as folllows:

1. Expérimental method:

From a 0-4%C basic steel forging with 180mm dia., at sufficient distance from ends, two adjacent

disks of thickness 21mim were removed; then machined and lightly polished to 20mm along the

adjoining surfaces of both slices.

surface by means of smail quantity of oil.

Next a shee:t of cellophane was attached to each finished

While the specimen thus arranged was left in room temperature, the evolving hydrogen was

captured between the cellophane and surface in the form of dispersed bubbles, the total area

of-which showed the rate of evolution. Under the action of stre_5s the area increased, thus

indfcating the accelerated evolution of hydrogen in a qualitative way.

The effect of stress was known by comparison between the two specimens, one of which was a

given stress.

2. Results:

When the specimens were subjected to stresses under 12 kg/mm?, tensile or compressive,

the promoted evolution of hydrogen By stress was the more marked, if

1) The shafper was the concentration gradient of hydrogen near specimen surface.

2) And the larger was the magnitude of stress.
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STUDIES ON THE MARTEMPERING TREATMENT
OF HIGH CARBON-CHROMIUM STEELS

Synopsis:

Y. Yasuda and T. Muraji

In order to harden, without quenching cracks, the small but complex shaped forgings of
high carbon-chromium steels containing about 195 C and 0°1~0-4% Cr, the authors studied

on the fundamental conditions about the martempering treatment.

The results obtained were as follows:

1) As for the cooling abilities of quenching media, the so-called “‘severity of quench” H
was determined. H of the Pb-Cd-Sn metal bath and the NaNO;-KNQO;-NaNOQ, salt bath were
0-95 and 0-5~0-7 respectively. But H of the latter was apt to decrease during the use.

2) At the martempering treatment of the steel bars of 1'' diameter which had the larger
hardenability than that of 0°49% Cr steel, the state of hardemng was not influenced by the

heating temperature between 830 and 880°C.
3)

Under the above conditions, the state of hardening of martempering treatment was

the same as that of quenching in water, so far as the holding time above the Ms point was
shorter than the transformation-beginning period.

4) The authors measured the residual stress at the various heat treatment.
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