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Strengthening of Martensite of 12Cr Stainless Steel by
Thermomechanical Treatment and Softening Resistance of
the Martensite to Tempering

MivaJiRo OHMORI, AKIRA YAMAZAKI

Abstract— A 12 Cr stainless steel was rolled up to 48% reduction in thickness at a temperature of 550°C in
austenite range where work hardening would markedly develop and at temperatures from 780 to 900°C where
recovery might immediately occur, and transformed into martensite by quenching. Then, the strengthening of
martensite and the softening resistance to tempering at low and high temperatures have been evaluated by
hardness testing.

The martensite processed by ausforming in the super-cooled austenite range has shown the greatest
strengthening. The martensite produced by modified ausforming in the stable austenite region cannot be
strengthened in the range of low reduction in thickness, whereas it is substantially hardened in higher reduc-
tion range.

The ausformed martensite has shown an immense softening resistance against tempering at tempering
temperatures of 500°C or below. The softening resistance of the modified-ausformed martensite is lower than
that of the ausformed in the range of low tempering temperature. In the higher temperature range of temper-
ing, however, the modified-ausformed material gives significant softening resistance to tempering. In every
case, higher reduction in thickness in thermomechanical treatment always provides greater softening resistance

to tempering.
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Table 1 Chemical composition of 12 Cr

stainless steel used (wt. %)

Mn | P | S | Ni

0.44 10022 0018 016

cr  Fe |
1179 Bal. |

c |si
014 | 027

Material
SUS403
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Fig. 1 Schematic diagram of thermomechani-
cal treatment.
(a) ausforming
(b) modified ausforming
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Fig. 2 Effect of deformation of austenite at
temperatures from 550 to 900°C on
the hardness after transformation to
martensite.
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Fig. 3 The

rate of hardness increase in

martensite by thermomechanical treat-
ment.
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Fig. 5 Effect of retention time at 550°C after
deforming at same temperature on the
hardness after transformation to
martensite.
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Fig. 6 The rate of hardness decrease in

modified-ausformed martensite to
ausformed martensite.
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Fig. 7 Variation in hardness with the temper-
ing temperature in ausformed steel.
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Fig. 8 Variation in hardness with the temper-
ing temperature in specimen modified-
ausformed at 780°C.
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Fig. 9 Variation in hardness with the temper-
ing temperature in specimen modified-
ausformed at 900°C.
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Fig. 10 Variation in the fractional hardness
decrease with the tempering tem-
perature in case of low temperature
tempering.
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Fig. 11 Variation in the fractional hardness
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Fig. 12 The rate of hardness increase in 48%-
deformed specimen after tempering.
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