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Elevated-Temperature Tensile Properties of Micro-Duplex Structural Steel

Yoshitaka IWABUCHI

Isao KOBAYASHI

Abstract - 13Cr-4Ni soft martensitic stainless steels have micro-duplex structure consisted of
tempered martensite and reverted austenite. Possibility of super plasticity of micro-duplex structural
steel was studied in view of extra fine grain super plasticity and transformation induced plasticity.
There 1s little effect of fine grain on super plasticity, since strain rate sensitivity exponent is smaller
than 0.2. A little possibility of transformation-induced plasticity was expected when the steels
having austenite phase were worked at the temperature just above M, temperature.
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Table 1 Chemical composition of the steel (mass%)
C Si Mn P S Ni Cr Mo
004 0.38 0.80 0.022 0.006 390 1186 0.42
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Fig.1 Change of austenite and yield strength after quench

and temper with tempering temperature
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Fig.2 Tensile strength and elongation at each testing

temperature for the specimens with 20mm G.L. and 50mm G.L.
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Fig.3 Comparison in elongation of 50mm G.L. and

20mm G.L. specimens
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Fig4 Change of tensile strength at each testing

temperature with strain rate
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Fig.5 Change of elongation at each testing temperature

with strain rate
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Fig.6 Tensile strength and elongation at each temperature for

the specimens subjected to conventional heat treatment

0 [ e 100
L after heating at 948K 1
1000 — - 80
g p i
= [ ! ]
= 800 Tensile strength ! i
b 160 =
= ]
to 600 -
s 1 )
5 1% 8
2 40 [ o
2
= 1»
& 200 - ]
—
0 L L 1 L L L 1 L L L 1 L L L 1 L L L o
400 600 800 1000 1200

Temperature T, K
Fig.7 Tensile strength and elongation at each temperature on

cooling after reheating at inter—critical temperature of 948K
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Fig.8 Tensile strength and elongation at each temperature on

cooling after reheating at 1123K
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Fig.9 Tensile strength and elongation at each temperature

showing its change of total and uniform strains
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Fig.10 Change of work hardening exponent with testing

temperature
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