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On the Hydrogen Embrittlement of a Quenched Plain Carbon Steel.

Synopsis:

Toshimi Y AMANE

To investigate the hydrogen embrittlement of a quenched plain carbon steel, the specimens
of 0°3% carbon steel were annealed at 700°C, and quenched in a martemper oil and in water.
Then, tensile tests of the specimens were carried out right after the specimens were made

to absorb hydrogen through electrolysis.

The volume of hydrogen which the quenched and

annealed specimens absorbed was measured and the internal friction of the specimens before
~and after absorbing hydrogen was measured by a transversal vibrating method.

The experimental results were as follows:—

(1) The degrees of the hydrogen embrittlement of the specimens quenched in water,
quenched ‘in a martemper oil and annealed at 700°C after hot rolling, were 7°2 38°5 and 42°8%
 respectively, where the degree of hydrogen embrittlement was shown by {(eo—e)/ec} X 100,
and ep was the reduction of area before hydrogen absorption, ¢ was the minimum value of -
reduction of area owing to the increasing of the volume of absorbed hydrogen in the steel.
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(2) The hydrogen evolution at the room’ temperature was almost finished in two hours -
and both elongation and reduction of area recovered.

(‘3) Both internal frictions at the room temperature of the sample after and Dbefore

hydrogen absorption were the same.
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Fig. 1. Tensile specimen.

Table 1. Chemiéal composition(}of sample wt.%

c | si Mn P S

0°30 027 049 0011 0°061
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(A) Fully annealed _
(B) Quenched in martemper oil from 900°C
(C) . Quenched ‘in water from 900°C

(D) A fully anncaled specimen tensile tested after hydrogen

absorbtion 7cc/100gFe.

(E) A martemper oil quenched specimen tensile tested after

hydrogen absorbtion 7cc/100gFe.

(F) A water quenched specimen tensile tested after hydrogen

* absorbtion 0'3cc/100gFe.
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Fig.

Tempering femperéature (°C)

4. Absorbed volume of diffusible hydrogen
by electrystic current 0%1A/cm? in the
specimen tempered at each temperature
for ‘30 mn after quenching from 900°C.
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internal friction of the hydrogen absorbed
plain carbon steel which is tempered from
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higher temperature on the same sample for
30mn after oil quenching from 900°C.

Electrolytic current is 0°1A/cm?, absorbed
diffusible hydrogen volume is shown in Fig. 4.
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‘The Composition of Quenching Oil and the Quenching ,Effect_‘s"

of Fat,ty“Oil and Fatty Acid Ester.

(A study on the quenching effects of oil for steel—II)

. Synopsis:

Yoshinori FuliIMURA and Tomo-0 SATO

The quenching effects of several kinds of commercial mineral oil were examined using test

piece A (0°79,C steel, 11°5§ X20mm).

Further, the quenching effects of various fatty oils,

fqtty acid ethyl esters and fatty acids were tested. The following conclusions were obtained:
(1) The quenching effect of oil must be studied from the point of view of its boiling
point, the intensity of polarity and contents of some hydrocarbons having higher boiling .

points.

(2) The phenomena observed during quenching are closely related to the composition of

mineral oils.

Generally, the duration of gas film adhering to the specimen during quenching

is shorter for the oil in which the thermal cracking of hydrocarbons takes place remarkably.
(3) Quenching effects of rape seed oil and soya bean oil are almost the same, so all fatty
oils having higher molecular weight will give the same quenching effect.
- (4) Castor oil gives more marked quenching effect, because of 1ts thermal instability.
(5) The esters and the fatty acids have almost the.same quenchmg effects, which are .

lower than those of fatty oils.
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