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The problem of hydrogen in
steel
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Nuclear Reaction Analysis

We use the *H(**N,ay)**C reaction and variable *>N ion energy to
determine the concentration of hydrogen as a function of depth
Inside different materials.
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The small energy width (I', = 1,8 keV) of the
reaction give us a good depth resolution.
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Stopping Power and range is evaluated with

SRIM simulation.






Experimental details

Samples
High strength steel 4340 as per AMS6414

- Standard: non-plated.
- Plated: plated with cadmium then stripped.
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Thin film of diamond-like
carbon (DLC) analyzed by
RBS, ERD and ellipsometry.
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We observed a decrease in the signal. (second order fit at fixed energy)
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Desorption spectroscopy

Thermal desorption spectrum of
stainless steel for a first run

(in red), background (in green)
and after re-exposure (in blue).
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Depth profile

In spite of hydrogen loss during the measurement we can evaluate the
concentration of hydrogen before ion beam interaction.
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Surface peak :
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Conclusion

-It's clear that the loss of sgnal is induced by the beam.

-The plated steel contains an amount of hydrogen significantly
higher than the non-plated one. More plating parameters will be
analysed.

-We can have a resolution of 10 ppm. We are now
Improving reproducibility and extending the depth range.
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Strees (KN)
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Courbe de SSRT (Slow Strain Rate
Test) pour trois échantillons d'un
acier perlitique dans des milieux
différents (NaHCO.,).
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Strip with : Ammonium nitrate

2. Plating process

« Parts are electroplated in a cadmium-cyanide bath and baked.
« Bath characteristics as per ASTM F-519, bath A :
» 4.5 oz/gal CdO;

» 14 oz/gal NaGN,

» pH :12; % Cdo '

» Temperature : 75 °F; I R , |
» Current density : 10 A/fitZ Anode, Cd Cathods,

» Plating time : 30 min. P e

Fg. 4 : Cadmium electroplating bath

« Baking parameters :
» Bake time and temperature : 8h @ 375 °F;
» Delay between plate and bake is varied (No delay, 8h, 16h).
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