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Hydrogen incidence on tensile strength behavior of AlSI 316L stainless steel
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ost paper in literature are devoted on the effect caused

by chromium carbides on the tensile behaviour of
stainless steels, for example, it is known that the precipi-
tation of M23C6, M6C and sigma phase are harmful under
certain operative conditions, although there are only few
papers related with hydrogen embrittlement in type 316L
stainless steels. Even though hydrogen slightly modifies the
mechanical behaviour of these stainless steels, it should be
considered to avoid significant economic losses. The aim of
this work is to evaluate the effect on mechanical response
of hydrogen charged AlSI 316L stainless steel samples. To
achieve homogeneous carbides precipitation, specific ther-
mal treatments were conducted on as-received samples.
Then three sets of samples were considered to carry out ten-
sile tests. Before that, a group of heat-treated samples were
hydrogen charged, in a 1N H2SO4 electrolytic solution with
0.25 g/L NaAsO2 as hydrogen promoter agent, using graphite
anode and a constant current density of 35 mA/cm?2 for 3.5
h. After tensile tests, the resulting fracture surfaces exhibited
mixed ductile-brittle behaviour in hydrogen charged samples
in comparison with the ductile morphology obtained in un-
charged ones. In addition, in hydrogenated samples cracks
were found associated with fine chromium carbides, while
ductile well-developed dimples were found in uncharged
samples. In coincidence, there was a ductility loss in electro-
lytic hydrogen charged samples, which was not observed in
those uncharged ones. In order to identify hydrogen- carbides
interactions, a selective metallographic technique made it

possible to find grain boundaries and carbides/matrix inter-
faces as the main hydrogen traps. Furthermore, differential
scanning calorimetry (DSC) tests were performed to obtain
hydrogen desorption temperatures. Results allowed to settle
that those carbides developed during thermal treatments are
responsible for deleterious hydrogen trapping that may cause
mechanical failure on AlISI 316L stainless steel.
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