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e Nitinol-60 is a Ni-Ti shape memory alloy (60% Ni, 40% Ti by ol | e Hydrogen uptake above 500°C drives phase transformation and
mass). -l = | mechanical degradation in NiTi-60.
* Applications: dental, aerospace, and hydrogen energy systems. e Understanding this relationship enables improved prediction of

e Hydrogen Iinteraction affects mechanical stability in high-
temperature environments.

e This study evaluates hydrogen uptake as a function of heat

material behavior and safer operating limits for NiTi-60 in
2o - 1 hydrogen environments.

Vickers Hardness (VH 1)

e Next Step: Conduct XRD analysis to confirm phase

treatment temperature (300-900°C). - |
transformation within the 500-700°C range.
Methodology * — e Future Work: Refine experimental conditions by eliminating
e Four NiTi-60 samples (4.8-5.0 g) exposed to continuous - | | | _'_ | | oxygen and other non-inert gases prior to aging to ensure lattice
hydrogen flow. o N sanes . o purity.

Nanoindentation: Hardness & Reduced Modulus

e Heat treatments: 300°C, 500°C, 7/00°C, 900°C
o Ramp rate: 10°C/min

Nanoindentation Reduced Modulus Test Niti-60

Hydrogen Uptake (mg) Vs. Aging Temp (°C))
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e Cooled in hydrogen atmosphere.
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e Hardness remains stable through 300°C. wf . 1 — 5
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e Significant mechanical degradation begins at 500-7/00°C. — g 15r :
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e Reduced modulus trends confirm loss of structural integrity L
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with increasing hydrogen uptake. Unaged so0e 2 7006 o00c
e >7/00°C treatment results in drastic hardness reduction. L 05l .
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