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On the Heat-treatment of a Low Ni—Cr—Mo—'V—B High Tensile Alloy Steel.

Synopsis;

Genjiro MiMA and Toshimi Y AMANE

An 80kg /mm? high tensile steel with a low carbon equivalent value and difficult to harden
by quenching was tempered after water-quenching or transformed isothermally -and the
mechanical properties and the internal friction were measured. The internal friction at,roorn\ ’
temperature was calculated from the ‘time during which the strain amplitude of the sample
set free after being subjected to a transversal resonance vibration by' the electromagnetic

method decreased to 1/n of the initial value.
The experimental results are as follows:

(1) The sample quenched in water has a low strain amplitude—dependé‘nt internal fri-

ction and shows a low quenchability."

(2) The strain amplitude-independent inte

rnal friction of the specimen quenchéd» in water

from 900°C decreases remarkably by tempering in the temperature range from 20°C to 200°C,
shows litte change in the range from 300°C to 500°C, and increases in the range from 550°C
to 700°C. These changes correspond to the changes in the Charpy impact value. The three
stages in the variation of internal friction are interpreted respectively as due to the precipi-
tation of carbides from martensite, the decomposition of ‘martensite and the formation of

carbides. o

(3) The transition temperature rise by tempering in the temperature range between
300°C and 500°C, reaches a minimum aftér tempering at 700°C. The. transition temperature
‘is influenced by the form and distribution of carbides.

(4) The sample transformed isothermally has a strain amplitude-dependent internal

friction.

(Received 10 Apr. 1963)
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Table 1. Chemical corhposition of the steel.

(In wt. %)
c | 515 Mn i P l S Ni
014 | 0°27 | 0°73 ’ o-o15' 0-01 | 1-40
Cr Mo . v Cu I B
0°65 |-0%49 | 016 | 0°25 \ 0704
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1 1 [ 1 L
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Strain amplitude.  ( Arbitrary scale )

Strain amplitude dependence of the
internal friction of a specimen tem-
pered at various temperatures for 30
minutes from lower tempereture to
higher temperature in succession
after water-quenching from %00°C.
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(a) As quenched in water (c) _Temperéd at ' 700°C
(b) Tempered at 400°C (d) Tempered at 800°C
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The changes in various properties at room temperature
(20°C) by tempering for 30 minutes at various tempera-
tures after water—quenching from 900°C.
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Change 1nmicrostructure of the same

‘part of a specimen on heating at high
) The. specimen was qu-
-enched in water from 900°C, then heat-
ed in -argon gas at a heating rate of
5°C/mn. X200 (1/2)
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Fig. 3. The V-notch Charpy impact test results

of the specimens water-quenched from
900°C and tempered at various tempera-

tures for 1 hour.
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Tig. 5. Strain amplitude dependence of the
internal friction of a specimen trans-
formed isothermally.
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On the H1gh Nxtrogen 250/0C1‘-28”/o Ni and 259%Cr- 20%N1 ”/o’CO
. Heat-Resisting Steels.

(Studies on high-nitrogen 25%Cr austenitic heat-resisting steels—I)

Masazs OKAMOTO, Ryohei TANAKA and Rokurs Funmoro

Synopsis:

The effect of nitrogen addition to 259,Cr-289Ni austenitic heat-resisting steels prepared by
the high-pressure melting process in nitrogen atmosphere on both microstructures and me-—
chanical properties at room- and high-temperatures was studied. The influence of replacing
‘a part of nickel by cobalt in those steels was also examined. Main results obtained were as .

follows:

(1) Tt was necessary to heat for 1h at 1250°C for the ‘solution treatment of the steels

with high nitrogen content.

(2) The recrystallization temperature estimated from the hardness change during
tempering of cold rolled specimens was found to be higher by about 100°C in the 0°549,N steel
than in the 0°05%N steel, and the temperature of the former steel decreased with the

replacement of a part of nickel by cobalt.
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