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Abstract

We investigated the influence of hydrogen on deformation and fracture surface morphology of dual

phase steel with 980MPa class. Tensile specimens were prepared with various pre-strain plastic deformation and

then immersed in a 20 mass% aqueous solution of ammonium thiocyanate (NH,SCN) at 313 K (40 °C) for 48

hours. Hydrogen charging method is represented in this paper. The cross head speed in a testing machine was
ranged from 0.05 to 500 mm/min (corresponding with strain rate at 1.28x10* to 1.28 [1/s]). The result of tensile

strength, o3 for hydrogen charged specimen were similar to those for the uncharged specimens, whereas the

stress-strain curves and ductility with charged specimen were much different from the uncharged. To clarify

hydrogen entry, hardness inspection was not effective.

Undulation fracture morphology not only normally coarse

dimples but deep appeared on the surface of hydrogen charged specimen. Therefore, it is obvious that early

formation and coalescence of dimples promote a low ductility for including hydrogen in steel.
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Tablel =~ Composition of the JSC980Y used in the

study (in ppm)

C Si Mn P s Cr

013 101 223 0.006 0003 0.019

T Mo Cu Sn Ni Al Nb

0.037 0.005 0.021 0.003 0.014 0.046 0.003
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Fig.1 Nominal stress-strain curve of virgin specimen

(JSC980Y, t=1.8mm) and indication of pre-strain
values of 3% and 10%. Dashed lines represent slope
of elastic component
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Fig.2 Schematic illustration of the specimen cut from
JIS 72201 specimen
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Fig.3 Schematic illustration of the hydrogen
pre-charge method
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Fig.4 Typical stress-strain curves of the 0%, 3%
and 10% pre-straining specimens at various strain
rate without pre-charged hydrogen
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Fig.5 Typical stress-strain curves of the 0% and
10% pre-straining specimen at strain rate of
1.28%107, (a) and 1.28 [1/s], (b), respectively with
pre-charged hydrogen
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Table2 Vickers hardness for hydrogen entry and
their pre-strain level

Pre-strained 0% 3% 10%
Uncharged 288 303 326
Hydrogen Charged 280 301 318
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