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STUDIES ON THE HEAT TREATMENTS OF CONSTRUCTIONAL
ALLOY STEELS (I)

(On the Characteristics of Alloy Steels tempered at lower Temperatures)
Taiji Kawat and Kusuo Ogawua

Synopsis:— In order to obtain higher strength, toughness and lower notch-susceptibility
without losing suificient wear resistance, the authors intended to determine the most preferable condi-
tions of tempering for oil hardened alloy steel pinions and gear wheels. Testing bars of several
heats of Mn-Cr, Mn-Cr-Mo, 8i-Mn-Cr, low Ni-Cr and high Ni-Or steels, melted in electric arc
furnaces were oil quenched and tempered at various temperatures, and the effect of tempering
temperature on meachanical properties and microstructures were studied. .

The results obtained are summarized as féllows:

1. Every kinds of st2el, tempered at 300-350°C, shows remarkable inferiority in shock value
and repeating shock durability, but these properties will be somewhat improved when tempered
at 200°C. In order to remove such a defect it is recommended to lower the phosphor content of
the heat.

2. Every kinds of steel, tempered at approx, 450-500°C has the highest durabillity in repea-
ting shock test. In spite of its low Charpy vaIues, Ni-Or steel, temper at low temperature, has
exceedingly better durability than other steels.

3. Effect of tempering temperature on notched tensile strength is apparently similar to re-
peating shock property, accordingly, it would be considered that the variation of notch-suscepti-
bility on low temperature tempering will have a similar effect on both statical and dymamical
stress applied. '
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EFFECT OF CHROMIUM ON THE NON-METALLIC

INCLUSION IN MOLTEN. STEEL (1I)
- Hirvoshi Ishizuka

Synopsis:— The foregoing statement reported that the ferro-chromium addition in the last
period of refining at the basic arc furnace melting, caused a conspicuous decrease of non-metallic

: inclusién in molten steel, and proved the chromium to be one of the strong cleansers.

Ever since, the following results have been obtained by further examinations in the same field
by meang of basic and acid opethearth meltings. | -

(1) With basic open-hearth melting, the addition caused sometimes the increase and some-
times the decrease of inclusion.

(2) With acid open-hearth melting, the inclusion usually increased.

(3) It was found that the increase and decrease of inclusion were closely related with the
basicity of slags. Namely, with the basic open-hearth ﬁlelting, ‘in case of the CaO/Si0O; is less
than about 2-0~2-2 or the 2Ro/8i0, is less than about 2+8~3°0, the inclusion increases, and
when it is more than the figure the inclusion decreases. This, eventually, induces the fact, that
in the acid open-hearth melting, the inclusion duly increases instead of decreasing, and as ex-
plained above, it increased without exception. .

(4 After comparative studies 'i)etween basic arc furnace melting above described and basic
open-hearth melting, the above relation proved to be so relative that, when the slag is basic,
and in the range around about 2-0~4'5 of basicity (CaO/SiOg), the addition of ferro-chromium
decreases the. inclusion, and the maximum decreasing ratio can be reached at the basicity about
2:6~3-0 in both cases. | |
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