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25 Newcastle
University

CHEMOMECHANICAL EFFECTS IN THIN FILM AND
BULK OXIDES

Steve J. Bull, School of Chemical Engineering and Advanced Materials, Newcastle University, UK

Introduction Objectives

The long-term environmental sensitivity of the surface mechanical properties of The objective of this study Is to use results from experiments using higher spatial
materials has long been recognised and properties such as creep, fracture and resolution techniques than microindentation, such as nanoindentation, to try and
fatigue are known to be susceptible to changes in environment [1]. A particular sub- resolve some of the previous controversies and ambiguities emerging from
group of these phenomena concerns the short-term effects of environment on the microindentation studies, thus enabling clearer mechanisms to be established for
iIndentation hardness of ceramic materials, which, in the past, have been observed chemomechanical effects. The overall aim Is to improve materials selection for
In small-scale near-surface-sensitive experiments such as microindentation tests. tribological performance with due attention to in-service environmental effects.

Experimental

Samples: A range of amorphous, as well as single and polycrystalline bulk oxide samples from commercial suppliers were compared to 400nm PVD coatings deposited onto
architectural glass
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Factors Affecting Chemomechanical Effects
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Concluding Remarks and Future Work

Conclusmns Future work:
36 Careful nanoindentation testing can give reliable data to unequivocally & Determine the effect of surface treatments which modify surface charge
demonstrate chemomechanical effects for oxide ceramics and adsorbate layers on chemomechanical effects.
& The hardness water-exposed alumina is lower than after solvent quenching in 3 Relate calculated surface band structure to chemomechanical response
ethanol or methanol. for different materials
& The contact modulus is not affected by exposure. References
3 The effect of the adsorbed layer is too small to be detected for most amorphous > enoinder Z&?‘megf;“\;g }\;_’iﬁf\??flggl) colloids and Surfaces 2135
materials but in crystalline materials band bending-induced increases in dislocation 3. Bull SJ, Moharrami N, Hainsworth SV, Page TF (2015) J. Mater. Sci., in press.

mobility can generate considerable softening.
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