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Introduction

Nanocrystalline steels (superbainite).

Combination of strength and toughness.

Aerospace applications and components in gas turbine engines.

The aim of the current work is to design new nanocrystalline steel alloy.

Two novel bulk nanocrystalline bainitic steels.



Alloy C Si Ni Al Mo Mn Co Cr

A 0.72 @ 3.40 1.39 0.21 0.02 <0.01 <0.01

B 0.45 0.30 (13.20 @0.30 0.15 399 <.005
N’

Table 1: Chemical compositions, wt%

Alloy Transformation Temperature / °C  Time / h

A 260 24
B 250 120

Table 2: Heat treatment scheme for mechanical test samples.
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Figure 1: Sample geometry for tensile testing.



Tensile test Alloy A and work hardening exponent
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Tensile test Alloy B and work hardening exponent
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X-ray diffraction spectra
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Molar fraction of phases
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Alloy B 450°C
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Hardness HV10
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Deformed microstructure analysis of the 450°C
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Effect of deformation .07

on the X-ray peak
~v(200) profiles of
450°C Allloy B
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Fraction of retained austenite /%
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Fraction of retained austenite /%

Stability of retained austenite
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Bright field images as transformed




Bright field images as transformed tested at 200°C




Sumimary

e Testing at ambient temperature resulted in a typical of very strong ma-
terials. However, limited though reasonable ductility, (strength excess of
1.5 GPa).

e Tensile testing at 200°C led not only to an increase in strength but at the
same time, a remarkable increase in ductility for both alloys.

e When testing the structure at 450°C, there is a dramatic collapse in the
uniform ductility due to the rapid onset of plastic instability.



