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Effect of Austenite on the Mechanical Properties of 202 Stainless Steel
with Two Phase of Martensite and Austenite

Jeong Yeub Koo

Department of Metallurgical Engineering, The Graduate School,

Pukyong National University

Abstract

The mechanical properties of 202 austenitic stainless steels were
investigated using specimens with different volume fractions of retained
and reversed austenite, by deformation and reverse annealing treatment
after deformation, respectively.

The results obtained from this study are as follows:

The two phase structure of martensite and retained austenite was
obtained by deformation with different temperature and degree of
deformation. The two phase structure of martensite and reversed austenite
was obtained reverse annealing treatment with different temperature and
time after deformation. The ultra fine reverse austenite with less than 0.5
um in size was obtained by reverse annealing. As the volume fraction of
retained and reversed austenite has increased, strength have rapidly
decreased, while elongation has increased. With regard to each austenite,
reversed austenite obtained by reverse annealing at 700C for different
time has indicated higher value of strength, while elongation has suggested
a lower value. Tensile properties were affected greatly by obtained by

reverse annealing at 700C for different time.
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Table 1. Chemical composition of specimen(wt. %)

C

S

P

Si

Mn

Ni

Cr

Cu

Co

0.06

0.01

0.08

0.6

6.2

5.6

14.2

1.91

0.1

0.16




]_

==
T

°

b1 9

st 4[4 al7)

°

ZA}

=

= 202 S 2HUYolES

1
o

-

%

ns

M

-

=)

&

Pz
g7 2 Eol e

Fol vEd Aol

I Q~HUoE ZAo] ufZElALo]

9]

SEER P ESKS

-
n

°©

1
i A7d =

I

=

=1
o 9

ar

2 ATl AgE v
[e)

7}

[e]
L
A=

S ~HUolE

Fig. 2

Fig. 1
AFRAA @ A ble 2 2A}

3. 482+

)

W

ol

o)
o

]_

E

°

A

R
o} 2 62} of
A =
ot} oj7]

1
=

-

1

-

1

3 4=

)

P 44 ¥ ol

3 A =

)

]_
o 9

— =

o

Aol E9l @ ~HLpo] EV}

Bl 7kl 9
tol @ 2EvolE

wk oluel ole} ze] 7

HH

AT}, @
7] 9

o %

KeX
=



=]
RLe

E(SADP)#} o]

@23t b

pyl

)

R

o3l BCT

7kl

— =

v} 2 "l A} o]

-
1

, 7heel 2l A

)

el

Fol A L zH el

s

N

H7 HCPAAR Tx2=

OE_]'—
= AET e QAT E oA we)

wa sl 2

wp A =

w

=]

|
L

el

el & AEA g

cHeE o)

7

of weh 2ekA]7] witol =t

5

vzl

2

Jelstel sbgel o8l AAE mrEHAelE

2H

Fig. 4= 9HE of

T

a2 drlo|Egl o2y

3 ol

S

guie) of
bol vheba

Fed 550C ¢F 700TCeolA] 10mim.
J|

Algel ths

|

WAew 2

Q%7

o8 7}gel ola) AAE mrEElAlo e

o} d g A gl

o vl

2HYUolEZ WHEH 1L

o]

Y 71150} vl2EatolEel ¢ 2Hol

o] 2=
AR -



B A7 %7} 500C

ol

Hoh 700C=E =

R

I

o 9]

o

L

B!

°

2]

]

2

B 4w oule of

w3 700Col Al 10

al

nAge] exEyelE Aoz W

N

a AR shzEs)

)

o ¢

L

o

ale @zE| ol =

S

s 7t

)

71 9

ZA}S

[e]
i

3

O

Fig. 5= 9A] dWe ofdy Aol <
oJE7} 9xHUelE 2Ho7 W

Bl ol @A el A7k

i)

—_
fite)
Mo
Sl
N
X

il
s

]

[e)
=

10min.

vl
=

& 7hEol os AAE vEElAlo]E 9

Fe] 700C ol A1 3min.

°

Al gl o

]

o

7
g ojde A gel ¢

il
b 7915 o] nfZEAlo] E 9} @ 2 EL}o]

o7 WHEA

1

E]‘l__

o] A% oF

s

eyl

BolA 1L,

LA

50

(e)

9

il

AW AW o sEol

ol

I

o] mAzA #F AWZHE QA UoE Ao stFo <

]

HA = A 2] AAEE

S

31O
o=

b 1

fite)

I
3K

el

N



ol oL

Ey_]__

HH
LN

)

—
fite)

n

IAE Azl AFEge] e FH7] shEdeEs) oy

efell o3

%

ZEH YOl E

™

R

+
o

el
B

nAge] 27E Zhe

=

Z} o
— =

02um Eo% =77}

-
1

o de Az LE7} molH A

kil

T

NS Delshy A e

=K

I

R

™

142 go] the sl ol

Z

_10_



Fig. 1 Optical micrograph of high manganese austenitic

stainless steel
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Fig. 2 Micrographs of 70% cold-rolled high manganese austenitic
stainless steel.
(a) optical, (b) SEM
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Fig. 3 TEM micrographs showing the deformation-induced martensite
in 30% cold-rolled high manganese austenitic stainless

steel.

(a) bright field, (b) SADP by index, (c) dark field, Z=[123]
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Fig. 4 TEM micrographs showing the effect of reverse treatment

temperature in 70% cold-rolled high manganese austenitic

stainless steel
(a) 550C, (b) 700C
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Fig. 5 TEM micrographs showing the effect of reverse treatment

time at 700C in 70% cold-rolled high manganese
austenitic stainless steel

(a) 3min., (b) 10min.
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40 F

20

0 1 1 1 1
0 20 40 60 80

Degree of cold rolling(%)

Volume fraction of retained austenite and
deformation induced martensite(%)

Fig. 6 Effect of degree of cold rolling on the volume
fraction of retained austenite and deformation
induced martensite in 202 austenitic stainless
steel.
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Fig.
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Volume fraction of reversed austenite and
deformation induced martensite(%)

Reverse annealing temperature(°C)

7 Effect of reverse annealing time at 700C on
the volume fraction of reversed austenite and
deformation induced martensite in 202 austenitic
stainless steel.
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Fig. 8 Effect of reverse annealing temperature on the
volume fraction of reversed austenite and
deformation induced martensite in 202 austenitic
stainless steel.
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Fig. 9 Effect of volume fraction of retained austenite
on the tensile properties in 202 austenitic
stainless steel.
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g 50 | 420
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O 1 1 1 1 O
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Volume of fration of reversed austenite(%)

10 Effect of volume fraction of reversed austenite
obtained by annealing treatment at various
temperature for 10min. after 70% cold rolling
on the tensile properties in 202 austenitic
stainless steel.
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Volume fraction of reversed austenite(%)

Fig. 11 Effect of volume fraction of reversed austenite
obtained by annealing treatment at 700C for
various time after 70% cold rolling on the
tensile properties in 202 austenitic stainless
steel.
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Fig.

200

_
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S
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= —A— Reversed austenite(Time)
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Volume fraction of austenite(%)

12 Effect of volume fraction of retained and
reversed austenite on tensile strength in 202
austenitic stainless steel.
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Fig. 13 Effect of volume fraction of retained reversed
austenite on the elongation 202 austenitic
stainless steel.
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