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Introduction / Motivation X-ray Photoemission Spectroscopy (XPS) STEM EDS

« /Zr-based Bulk Metallic Glasses (Zr-BMGs): a class of promising
structural materials owing to its high elastic limit (~-2%)7, yield
strength-to-weight ratio?, and high glass forming ability (GRA)3.
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1) Environments: ambient (60%RH) and ™ shdmg L
low-humidity (~12%RH)

and Al in both the oxide layer
and the bulk

2) Applied loads (N): 5 and 9.8 Bulk » No crystalline phases observed
3) Sliding speed (mm/s): 1, 3, and 10 in the HAADF image
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« X-ray Photoemission Spectroscopy (XPS) 2 E § » The TLM successfully predicted a Cu-rich region beneath the oxide
The Three Layer Model (TLM) proposed by Asami et al. was applied to I TR IR N ——— layer, which is supported by the STEM EDS results.
account for the attenuation caused by the adventitious fmmis Smmis 10mmis - Ammis - 3mmis 10 mms  The native oxide layer is rich in Zr-oxides.
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* Scanning TrensmISSIOn Electron Microscopy (STEM) R b E 1) Bulk composition deviating from the nominal one * Under low-humidity conditions, the bulk composition does not
1) Acceleration voltage: 200kV : | e & 2) Substantial deviation of the bulk composition from the significantly vary with the tribological conditions.
2) Energy Dispersive X-ray Spectroscopy (EDS) ; ; one computed assuming a chemically homogeneous « Under ambient conditions, the bulk composition depends on the
g s B volume probed by XP5 strain rate; preferential oxidation of Zr was more prominent at
g s g 3) Bulk region enriched with Cu® and Ni° higher sliding speeds.
g s & 4) Oxide layer consisting of Zr-oxides, Al,O;, TiO,, and

minor Ni-hydroxide
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