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Isothermal Transformation Diagrams of Low
Chromium Steels Containing High Carbon

By Kenji Ono, Tadashi Nemoto
Hitachi Laboratory, Hitachi, Ltd.

Abstract

The following isothermal transformation diagrames of low chromium steels, co-
ntaining high carbon, were drawn after microscopic study, hardness measurement
and magnetic analysis. They elucidated the process of isothermal transformation at
varying temperatures. The study resulted as follows :

(1) The isothermal transformation diagrams of varied carbon and chriomium
contents, shown in Fig. 1~7, were verified.

(2) In these diagrams two ‘“ Noses’ of Ar, and Ar’/ transformations are shown
at about 600—650"C and 450°C, respectively.

(3) In pearlite and bainite ranges their carbon and chromium contents affect
little the rate of transformation, while in martensite range at 50~150°C the
rate is retarded. Also, the temperature for maximum time transform is lowered

as carbon content is increased.
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Fig. 1 The Isothermal Transformation Diagram
of Specimen No. 1 (0.929,C, 1.209; Cr)
Austenitized at 840°C.
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Fig. 2 The Isothermal Transformation Diagram

of Specimen No. 2 (1.069; C,1.289, Cr),
Austenitized at 860°C.
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Fig. 3 The Isothermal Transformation Diagram of
Specimen No. 3 (0.869%, C, 1.38¢; Cr),
Austenitized at 840°C.
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Fig. 9 Specimen No. 4. Austempered at 700°C
for 2 Minutes and Quenched in Water
(Austenitizing Temperature 920°C) Pear-
lite+ Martensite.
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Fig. 10 Specimen No. 4 Austempered at 700°C
for 5 Minutes and Quenched in Water
( Austenitizing Temperature 920°C)
Pearlite.
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Fig. 11 Specimen No. 4 Austempered at 600°C
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er (Austenitizing Temperature 920°C
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Fig. 12 Specimen No. 4 Austempered at 600°C
for 3 Minutes and Quenched in Water
( Austenitizing Temperature 920°C)
Sorbite.
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Fig. 13 Specimen No. 4 Austempered at 500°C

for 30 Minutes and Quenched in Water
(Austenitizing Temperature 920°C)
Troostite+ Martensite.
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Fig. 14 Specimen No. 4 Austempered at 500°C
for 75 Minutes and Quenched in Water
( Austenitizing Temperature 920°C)
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Fig. 15 Specimen No. 4 Austempered at 400°C
for 3 Minutes and Quenched in Water (Austeni-
tizing Temperature 920°C) Troostite4 Martensite.
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