N

N
N

HAL

open science

Imaging of 316H SENT creep sample subjected to
oxidation at high temperature
Laurie Podesta, Bertrand Wattrisse, Félix Latourte, Laurent Waltz,

Jean-Michel Muracciole

» To cite this version:

Laurie Podesta, Bertrand Wattrisse, Félix Latourte, Laurent Waltz, Jean-Michel Muracciole. Imaging
of 316H SENT creep sample subjected to oxidation at high temperature. International Conference
on Creep And Fracture Engineering Materials And Structure - CREEP 2015, May 2015, Toulouse,
France. hal-02080493

HAL Id: hal-02080493
https://hal.science/hal-02080493
Submitted on 26 Mar 2019

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépot et a la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche francais ou étrangers, des laboratoires
publics ou privés.


https://hal.science/hal-02080493
https://hal.archives-ouvertes.fr

Imaging of 316H SENT creep sample subjected to oxidation at high
temperature

L. Podesta ', B. Wattrisse!, F. Latourte?, L. Waltz!, J.-M. Muracciole'

! LMGC-ThM2, Université de Montpellier/lUMR5508, CC048 Place Eugéne Bataillon,
34095 Montpellier Cedex 5, France

2. EDF R&D, Site des Renardiéres, Avenue des Renardiéres-Ecuelles, 77818 Moret-
sur-Loing, France

Email : laurie.podesta@edf.fr, bertrand.wattrisse @univ-montp2.fr,
felix.latourte@edf.fr, laurent.waltz@univ-montp2.fr , jean-michel.muracciole @univ-

montp?2.fr

At elevated temperature (550°C) in CO, environment, the 316H stainless steel is
known to be sensitive to intergranular creep cracking [1]. In view of assessing creep
crack growth from surfacic Digital Image Correlation measurements, the surface
pattern stability of the creep specimen was assessed in this preliminary study.
Monitoring the creep crack initiation and growth is conducted at the grain scale using
scanning electron microscopy. Small Single Edge Notched Tensile specimens
(SENT) have been machined using electric discharge machining (see Figure 1). In
the tests, we plan to use a/w ratios close to 0.15.
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Figure 1: Single Edge Notched Tensile creep specimen drawing (metric unity: mm,
crack length a, gage width w).

In order to get an adequate signal for Digital Image Correlation, a cathodic deposition
of a tungsten (W) pattern obtained by microlithography (thickness 20nm) is carried
out in the vicinity of the crack tip prior to the mechanical testing. Then, interrupted
creep tests are conducted at 550°C in air. For each interruption, images are acquired
using a SEM FEI Quanta 600 in BSED/Z contrast.

The oxidant atmosphere and the elevated temperature are likely to affect the surface
pattern. Therefore a preliminar study aims at determining the optimal sample
preparation to get a stable pattern. After a fine polishing (untii OPS), several
specimens have been subjected at 550°C in a furnace with air flow. After five weeks,
ion beam sectionning and SEM observations have lead to quantify the thickness of
the formed oxide (about 1 uym). The brittle oxide is detrimental to the pattern quality.
Etching was then conducted to retrieve the oxide layer without damaging the


mailto:laurie.podesta@edf.fr
mailto:bertrand.wattrisse@univ-montp2.fr
mailto:felix.latourte@edf.fr
mailto:laurent.waltz@univ-montp2.fr
mailto:jean-michel.muracciole@univ-montp2.fr
mailto:jean-michel.muracciole@univ-montp2.fr

chromium-rich layer which confers to the material its good corrosion resistance.
Etching conditions were HCI and HNOj; solutions at room temperature with
ultrasonication. The W pattern is then deposited on the etched surface and it is
submitted to high temperature oxidation. Figure 3 shows the pattern after two weeks.
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Figure2: M image in SE mode of I beam cut after etching (Quanta600 FEI)
(a) (the scale bar is 100 um in length) of a grain boundary (b) (the scale bar is 5 um
in length)
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Figure 3: SEM image (BS m contrast) of 316H patterned surface after etching
and lithography (a) and after 2 weeks in air at 550°C (b).
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