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Motivation

® Hydrogen Enhanced DEcohesion (HEDE) suspected to
be one of the fundamental mechanisms in hydrogen

embrittlement

®  Quantifying fracture toughness with embrittlement
mechanisms requires in-situ micromechanical testing

and local resolution of hydrogen
®  Why use Fe3wt%Si?

—  Ferritic steels common candidates for hydrogen

storage and transportation

— No phase transformations in wide temperature-range

— single and bi-crystals can be grown

- TRITIME-Approach applicable
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® In-situ micromechanics
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TRITIME**- Approach *(TRITlum based microMEchanics) —

@ Focused lon Beam (FIB)

" SEM ® Micro channel plate (MCP)
@ plLaue ® tof-SIMS (time-of-flight
®m  3D-DAXM (differential- secondary ion mass
aperture X-ray spectroscopy)
microscopy) ®  APT (atom probe tomography)
<lum, ~100pum —w— decay not detected
—w— position resolved decay
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Can we comprehend the HEDE mechanism by evaluating the fracture-mechanical behavior?

Procedure

o Estimation of required sample size for

reliable fracture mechanical results

e Fabrication of notched micro cantilevers

In single crystals:

uncharged/charged samples in SEM via

cantilever bending (same indenter system

Fracture-mechanical analysis of

In/outside controlled area)

9 Calculating the fracture toughness of uncharged and charged samples:
- Fe3wt%Si too ductile for linear elastic approach

— Estimation of fracture toughness via J-Integral:

elastic plastic
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