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Quasi-Static and Impact Tensile Deformation Strength
of a Duplex Stainless Steel at Low Temperatures

Yasuhiro Osafune*, Hideki Kawai™, Hiroyuki Fujiki*,
Masashi Daimaruya™ and Hiroyuki Yamada™* *

Abstract

In this study, quasi-static and impact tensile tests were carried out in the low temperature range in order
to investigate the effects of temperature and strain rate on the mechanical properties of the dean duplex stain-
less steel NSSC 2120 from the viewpoint of using it as a structural steel.

Stress-strain diagrams changed significantly around the test temperature 7=283K to 293K in quasi-static
tensile tests at strain rates from 3.3 X 10*s'to 3.3 x 10%s™. The 0.2% proof stress and tensile strength,
which are important for strength design, increased with decreasing temperature. Furthermore, the 0.2%
proof stress increased almost in proportion to the logarithm of the strain rate as the strain rate increased,
while the tensile strength decreased inversely to it. Quasi-static tests on the austenitic stainless steel SUS
304 were performed under similar conditions showed qualitatively similar mechanical behavior. However,
the 0.2% proof stress of NSSC 2120 is more than twice that of SUS 304, indicating its superiority as a struc-
tural steel. These mechanical properties are presumably due to deformation-induced martensitic transfor-
mation.

Impact tensile tests were also carried out on NSSC 2120 strip specimens using a prototype falling weight
split Hopkinson bar apparatus. The tests were performed in the temperature range from a low of 233K to a
room temperature of 293K with an impact velocity of /' = 10.8 m/s using a prototype cooling system. The
stress-strain diagrams obtained from the impact tensile tests differed from those of the quasi-static tests and
showed no effect of deformation-induced transformation even at the low temperature of 233K. Under high
strain rates, the sample temperature increases due to adiabatic deformation. Whether the fact of tempera-
ture increase alone explains everything is a problem remains to be clarified.

Key words : Rean duplex stainless steel, Defomation-induced martensitic transformation, Stress-strain
diagram, Quasi-static tensile test, Strain rate, Impact tension test, Split Hopkinson bar, Low temprature, Adia-
batic deformation.
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Mechanical Controllability on the hydrogen diffusion in Solid

A. Toshimitsu Yokoori, Jr*, Norihiro Yamaji* * and Toshihito Ohmii* * *

Abstract

Local stress induced hydrogen diffusion is caused under a competitive reaction between a gradient of hy-

drogen concentration and that of a local stress. Hydrogen flow out is caused when both gradients have the

same sign and hydrogen concentration is caused when each gradient has the opposite sign. Under fatigue con-

dition for a sharp notched specimen, hydrogen concentrates near the maximum site of hydrostatic stress dur-

ing stress loading process and hydrogen releases from the site of stress constrain by the local stress near the

sharp notch during unloading process. Therefore, the effect of stress wave form on the hydrogen concentra-

tion behavior such as the Slow-Fast and Fast-Slow stress wave form conditions appears. This behavior will

closely concerns with the mechanical controllability of hydrogen diffusion. In this study, the effect of stress

wave form on hydrogen flux under the condition of the corrosion fatigue induced hydrogen embrittlement

such as under the condition of the continuous preparation of hydrogen was investigated by solving the local

stress induced hydrogen diffusion equation. Furthermore, the mechanical controllability of hydrogen diffusion

was investigated.

Key words : hydrogen diffusion, mechanical controllability, the effect of stress wave form, Slow-Fast,

Fast-Slow
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