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Fracture Surface Morphology of SUS430 Stainless Steel
under various Hydrogen Evolution Potentials

Hiroyuki IWANAGA and Takeo OKI

The morphology of fracture surface due to the hydrogen embrittlement indicates the
different fracture surface by the state of applied stress, environments and materials. In the first
step to elucidate the mechanism of hydrogen embrittlement, the slow strain rate tension tests
were carried out under various hydrogen evolution potentials on the cathodic polarization curve

which was obtained in 3% NaCl solution.

This study was aimed to compare and examine the relation between the setting potential and
the morphology of fracture surface. The main results obtained are summarized as follows.
(1) The commencement potential of cathode reaction in SUS430 has turned out to be shifted
until —0.5V(vs.S.C.E.) with increasing tensile stress also from the SEM observation. That is
to say, the morphology of fracture surface in this potential have analogy with those in

atmosphere.

(2) The hydrogen embrittlement fracture surface of SUS430 due to the cathode reaction in 3%
NaCl solution indicates the transgranular fracture or Quasi-cleavage fracture at the outside
region of specimen. In addition, the micro crack result from degradation of grain binding
force formed at the surface vicinity layer of specimen. This tendency is more pronounced in
the conditions of lower setting potential and lower strain rate. Macroscopic rupture progress
toward the internal region from the outside of specimen.
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Fig. 1. Changes of contraction under various
hydrogen evolution potentials in 3%
NaCl solution.
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Fig. 2. Changes of time to fracture under various
hydrogen evolution potentials in 3% NaCl

solution.
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Setting potential : -0.5V(vs.S.CE.)
CH.Speed : 0.5mm/min.
Percentage of contraction : 30.8°%
Time to fracture : 20.4min.

Fig. 3. Schematic view of fracture surface and
SEM micrographs observed in region A,B
and C.
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Fig. 4. Schematic view of fracture surface and
SEM micrographs observed in region A,B
and C.
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Fig. 5. Schematic view of fracture surface and
SEM micrographs observed in region A,B
and C.
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Fig. 6. Schematic view of fracture surface and
SEM micrographs observed in region A,B
and C.
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Fig. 7. Schematic view of fracture surface and

SEM micrographs observed in region A,B
and C.
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Fig. 8. Schematic view of fracture surface and
SEM micrographs observed in region A,B
and C.
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9. Schematic view of fracture surface and
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Fig. 10. Schematic view of fracture surface and

SEM micrographs observed in region A,B
and C.
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