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The Hardenability of Low Alloy Steels

By Tadashi Nemoto
Hitachi Research Laboratory, Hitachi, Ltd.

Abstract

The hardenability of low alloy steels containing 0.17~0.23% C, 0~2.19% Cr
and 0.41~0.90% Mo was studied by the writer by means of the Jominy test,
dilatometric method, hardness measuring and through the observation of their

microstructure.

The relation between the cooling rate in quenching and the

amount of retained austenite was clarified as a result of magnetic analysis con-
ducted as one way of studying the anomaly appearing on the hardenability

curves.

The experiment results are summarized as follows:
(1) The hardenability of low alloy steels increases with the amount of Cr

and Mo.

(2) The transformation rate in Ar’ nose for low alloy steels is larger than

that in Ar: nose.

(3) The amount of retained austenite grows to the maximum at the
cooling rate at which the Jominy hardenability curve traces an anoma-

lous course.
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Fig.1. Dimension of Jominy Test Piece
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Table 1. Chemical Compositions of
Specimens (%)
5 @EE'C;'Si\Mn P - Cr | Mo
et = N ‘ | ;

1.0% Cr 0.5% Moaﬁ 0.17 | 0.31 | 0.48 | 0.019 0.024| 1.08 | 0.42
|
1.0% Cr 1.0% Mo #f | 0.23 | 0.35 | 0.50 0.0194l 0.018 1.17 | 0.88

2.0% Cr1.0% Moﬁiﬁl 0.22 | 0.30 | 0.54 0.019‘ 0-024| 2.19 | 0.90

|

0.5% Mo 5 0.22 | 0.37 | 0.54 | 0.014 0.022 0.09 | 0.41
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Fig.2. Jominy Hardenability Curves for
Low Alloy Steels
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Table 2. Transformation Temperature of
Specimens (°C)
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0.5% Mo §# 730 830 770 690
1.0% Cr 0.5% Mo % 760 830 760 680
1.0% Cr 1.0% Mo |« 770 | 840 760 | —
2.0% Cr 1.0% Mo % 770 840 760 —
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Fig.4. Relation between Cooling Rate in
Quenching and Amount of Retained
Austenite in the Low Alloy Steels
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Fig.5. Relation between Cooling Rate in

Quenching and Transformation Tem-
perature for 0.5% Mo Steel
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Fig.6. Relation between Cooling Rate in

Quenching and Transformation Tem-
perature for 1% Cr 0.5 Mo Steel
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Fig.7. Relation between Cooling Rate in
Quenching and Transformation Tem-
perature for 1% Cr 1% Mo Steel
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