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Effect of Retained Austenite on Strength and Elongation in Metastable Austenitic Stainless Steels

Kouki Tovmvura, Katsuhisa Mivakusu and Sadao Hirorsu

Synopsis

: Effect of retained austenite on strength and ductility has been investigated in cold rolled metastable austenitic stainless

steels having various austenite stabilities. Steels consist of from 50 to 60vol% martensite through 50% cold rolling at

several temperatures.

The steels achieved high strength by aging at 400°C for 3.6ks after 50% cold rolling. A

stabilization of austenite generally enhanced the 0.2% proof stress and tensile strength. An increase in the strength
results from dislocation morphology of cold rolled austenite and this is attributable mainly to planar dislocation of the
austenite. In Erichness test, maximum ductility is obtained in steel with austenite stability Md(N) (=580—520C —2Si—
16Mn —16Cr—23Ni— 300N —26Cu) of 40. Good ductility is a consequence of the formation of strain induced martensite
during deformation. It is concluded that optimum austenite stability Md(N) is 40 to obtain high strength and ductility.
Key words : stainless steel ; dislocation ; ductility ; strength ; retained austenite ; planar structure ; cell structure ; austenite stability

; deformation induced martensite ; aging.
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Table 1. Chemical compositions of steels.(mass%)

Steel] C Si Ni Cc N Cu_ |Md(N)
A |0.082 2.78 7.0 16.9 0.080 1.4 |20
B [0.081 2.83 6.4 16.6 0.075 1.96 |41
C [0.083 2.84 6.0 16.0 0.072 1.97 {61
D |0.084 2.83 5.5 15.3 0.070 1.97 |83
E {0.083 2.88 5.3 15.0 0.070 1.94 (95

Md(N)=580-520C-2Si-16Mn-16Cr-23Ni-300N-26Cu
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Md(N) =580—520C—2Si—16Mn—16Cr —23Ni
—300N —26Cu
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Fig. 1. Relation between Md(N) and deformation

induced martensite content.

620 , .
50% cold rolling—

o 600 |-3.6ks isochronal annealing  -.... ..
N B '
= 580

560 i
12 \
o 540 ;
= :
o 520 |- :
S E .
= 500 : ;
2 5 E
% 480 |- A\
= : ;
2 460 |- ; ;
- . \ i

440 L/ — ’ = -

as CR° 350 400 450 500 550

Aging Temperature (°c)

Fig. 2. Changes in Vickers hardness in steels used
as a function of aging-temperature.
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Fig. 3. Changes in Vickers hardness in steels with various treatments.

Fig. 4. TEM microstructure of deformation induced
martensite aged at 400°C for 3.6ks after 50%
cold rolling in A steel.
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Fig. 5. (a) : A steel cold rolled at 7°C
(b) : D steel cold rolled at 89°C
TEM microstructures of deformed austenite
aged at 400°C for 3.6ks after 50% cold rolling
in A and D steels.
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used.
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Fig. 9. Relation between tensile strength and Erich-
sen properties in steels used.
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Fig. 12. TEM microstructure of deformed austenite
in A steel with 50% cold rolling at 60~70°C.

A Steel E Steel
o
(<}
—
-
+~
<]
St
[
(=]
=]
(3]
-
[~ ]
A 0 | . ]
dislocation
structure

Fig. 13. Effect of cold rolling temperature on dis-
location morphology in deformed austenite
of steels with 50% cold rolling.
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