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MONITORING OF HYDROGEN PENETRATION AND PERMEATION
IN DUPLEX STAINLESS STEEL BY KFM MEASUREMENT
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Hydrogen penetration and permeation behavior of duplex stainless steel was monitored by Kelvin force

microscopy (KFM). The ferrite phase on the hydrogen-charged surface shifted to a less noble potential,

confirming the presence of hydrogen penetration. On the other hand, permeated hydrogen was detected in a

small part of the ferrite phase and at the heterophase boundary. KFM measurements can reveal microstructure-

dependent hydrogen penetration and permeation behavior in nano- and micro-scale.
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Tablel Composition of SUS329J4L  [%)]

C Si Mn P S Ni Cr Mo N Fe

0.03 1.00 150 0.04 003 7.50 26.0 3.50 0.30 bal
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Fig. 1 Schematic drawing of electrochemical set up

for hydrogen charging.
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Fig. 2 Surface potential change of a 0.2 mm

thickness specimen due to permeated hydrogen.
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Fig. 3 Surface potential change caused of a 0.9 mm

thickness specimen due to permeated hydrogen.
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