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Increase in Vickers Hardness of SUS304 Stainless Steel Caused
by Cathodic Hydrogen Charging

Hideki Hagi

A large amount of hydrogen was introduced in SUS304 stainless steel
specimens, which were annealed at 900°C and then slowly cooled, by
cathodic polarization in an 0. 5kmol/m’ H.SO: solution containing 2. 5x10°
mol/m’ As:0s. The cathodic hydrogen charging produced large internal
strain in an austenite phase, and caused the transformation of austenite
to martensite. When the cathodic current was interrupted, the hydrogen
was degassed and the internal strain recovered. However, the
hydrogen-induced martensitic transformation was an irreversible change.
Vickers hardness Hv of the specimens was measured at various loads of
15-500g. The cathodic polarization (that is, hydrogen charging) caused
an increase in Hv, and the holding in the atmosphere at room
temperature after interruption of cathodic current (that is, hydrogen
degassing) caused recovery in Hv. Consequently, the increase in Hv was
concluded to be attributable to the large internal strain produced by
hydrogen dissolution in the austenite.
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