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Abstract
pressure torsion (HPT) straining at a rotation-speed of 0.2 rpm under a compression pressure of a 2 GPa. The

The severe plastic deformation (SPD) was applied to a pure-iron (Fe-11ppm C) using high

Charpy impact properties and fracture characteristics of the HPTed specimen were investigated and compared
to those of the conventional 90% cold-rolled specimen. The observed Vickers hardness in the
submicrocrystalline Fe after 5 turns was around HV3.5 GPa. In order to clear toughness characterization, such
as ductile-to-brittle transition temperature (DBTT) behavior, Charpy type impact tests were carried out at
several temperature of range from 83 K (-190°C) to 293 K (20°C) using miniature size U-notch specimen that

machined with a constant hardness region. The inverse temperature dependence of ductile-to-brittle transition

behavior shows from results of the Charpy type impact tests.
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Fig.1 Schematic illustration of the Charpy type impact
testing machine
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Fig.2 Appearance of small impact testing machine
and striker where strain gages were attached on both
sides
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Fig.3 Brock diagram of the Charpy type impact
test system
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Fig4 A constant temperature furnace of expanded
polystyrene for impact testing at cryogenic

temperature
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Fig.5 Schematic illustration of a set-up for
HPT-straining
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Fig.6 Radial distribution of Vickers hardness (HV) in
the Pure-Fe disks processed HPT for varying turns
at 2GPa
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Fig.7 Schematic illustration of the location for
Charpy type impact specimen cut from HPTed disk
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Fig.8 Configuration of the specimen for Charpy
impact test
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Fig.9 Typical impact load-deflection curves of the
90%CR specimen at various testing temperatures
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