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Effect of Retained Austenite Phase on Ductility of Martensitic Stainless Steel

FOIl B 4
Naoki HIRAKAWA

tFOH
Kohichi TSUBOI

2

SEHEMDNT AN KEL LT BT & &R

=
=

Yuta YOSHIMURA

A L FR—HR
Eiichiro ISHIMARU

Ot KX

%

JITFYA RNRATULZSADOMIMER LT B0, KEA—XTF 4 +ED TRIP (Transforma-
tion Induced Plasticity) SIRDFER#&ST L, YT U1 R F > L Xl Quenching &
Partitioning & & EA T2 2 & T 30%DH — X7 F 1 MBEKREH LT ¥4 bMED S L& ZEEHER
% 18725 Quenching #f & Partitioning M OEMAIME L EZEF - X7+ 1 MEDREE ZRAEL,
Partitioning LB THRE 4 — X T+ 1 MEADKRTEENEZ ), ZhiZEH LD TRIP HRICEL > TR

l/fCo

Abstract

In order to improve the processability of martensitic stainless steel, utilization of the transformation
induced plasticity (TRIP) effect of the retained austenite phase was examined. A complex structure
where about 30% is the austenite phase and the rest is the martensitic phase, could be acquired by
applying a quenching and partitioning method to martensitic stainless steel. The mechanical
properties of the quenching material and partitioning material, and stability of the retained austenite
phase, were examined. The balance between the tensile strength and ductility improved greatly
because the partitioning process along with the accompanying TRIP effect increases stability of

the retained austenite phase.
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Schematic of the quenching and partitioning method
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Chemical composition of study steel and comparative ma-
terial SUS 301

(mass%)
. . . Ms
C Si [Mn| Ni | Cr | N |Creq.|Nieq.|
0
Study steel | 0.09 | 0.5 | 2.0 | 42 |14.6]0.07 | 15.7 | 10.0 | 87.3
SUS301 |0.10| 0.7 | 0.8 | 6.4 |16.5/0.03| - - -
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Metallographic structure controlled by quenching and parti-
tioning method
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Effect of partitioning processing time at 500°C on 0.2%
proof stress and tensile strength, ductility of the sample
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Stress-strain curve of quenching material and partitioning

material at 500°C x 600 seconds

£ 2 Quenching # & Partitioning #1 D#&tAYMES
Mechanical properties of quenching material and partition-
ing material

0.2%PS TS El Hardness

(N/mm?) | (N/mm?) (%) (Hv30)
Quenching material 423 1532 12 407
Partitioning material 895 1336 22 386
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Effect of tensile test temperature on strain-induced mar-

tensite quantity when a true strain of 0.15 and 0.30 was

added
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