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Effects of Alloying Elements on the Austenite Stability and
Mechanical Properties of Austenitic Stainless Steels

Masakuni FUNKURA and Teruhiko Son

Synopsis:

A study was made of the effects of Ni on the deformation-induced martensitic transformation and mechani-
cal properties of 18Cr—Ni, 18Cr-2Mo—Ni, 18Cr-4Mn-Ni, and 18Cr-5Mn-0.25N-Ni austenitic stainless steels.
The deformation-induced martensitic transformation was discussed in terms of stacking fault encrgy and chem-
ical free energy difference (4Ga'—7y). Furthermore, the influence of microstructure of austenitic stainless
cast steels on mechanical properties was investigated.

The results obtained are as follows:

1) With increasing Ni contents, the mode of deformation—induced martensitic transformation changes
from the reaction of y—¢&’—a” to the one of y—a’.

2) The amount of ¢! martensite of speciments strained to 20% at —180°C shows a peak value ata
particular Ni content which is characteristic of each series.

3) 0.2% proof stress varies with the test temperature and Nicontent. With decreasing Ni content of
metastable austenite, 0.29, proof stress lowers and it is supposed that this cause is due to y—>&’ martensitic
transformation.

4) Martensite transformation during Charpy test gives no effect on the impact value at —196°C, and it
depends only on the toughness of austenite at the test temperature. :

5) 6 ferrite exists in cast steels because of the segregations and transforms to ¢ phase. Charpy impact
value lowers as ferrite percentage increases in 18Cr—Ni cast steels and so dose ¢ phase in 18Cr—-2Mo-Ni cast
steels,
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Table 1. Chemical compositions of materials used (wt 25).
Nominal C Mn Si Ni Cu Mo Cr N
composition
18Cr-Ni 0.06 1.2 1.0 | Variable | 0.10 0.1 18.0 0.032
18Cr-4Mn-Ni | 0.07 3.8 0.4 ” 0.12 0.1 18.5 0.070
B N 0.06 5.0 0.4 " 0.10 0.1 18.0 0.25
18Cr-2Mo-Ni | 0.05 1.0 0.9 v 0.10 2.5 18.0 0.030
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Fig. 13. Chemical driving force 4G«'—r at —180°C
as a function of Ni(%).
0 ® 18Cr-93Ni Guntiner &Reed (1962)
9 ¢ 20Mn-7Cr Fujikura &[shida(1975)
100}
* 3
S gol
é 60} o
-
= 40}
ia 2oi. £
51
0 B4——t Q»-/.:a‘ L
0 10 20 30 40 S0
Tensile Strain (%)
Fig.- 14. Changes of the volume fraction of a' and

&' martensite formed during tensile strai-
ning at —180°C for 18Cr-9.3Ni and at
20°C for Fe-20Mn-7Cr.
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Fig. 15. Effect of pre-existed martensite on the
impact value at —196°C of 18C1-8Ni

stainless steel.
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