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Research on Super—-smooth Surface Processing of Invar Alloys
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Abstract: In order to achieve ultra-precise machining of high-quality surfaces and improve the polishing quality of Invar
alloys, a surface quality study based on multistage polishing technology was conducted. Four polishing states, including
coarse grinding, fine grinding, and coarse and fine polishing, were attained by stainless steel polishing disc and automatic
polishing machine. The surface morphology, surface roughness, residual stress and surface chemical state of the Invar alloy
in each stage were analysed using an optical profilometer, surface 3D profiler, residual stress detector and X-ray
photoelectron spectroscopy. The surface components and states during the machining process were further investigated. The
results show that the surface roughness of the alloy can be reduced to less than 5 nm, and the surface quality of the
workpiece can be greatly improved to achieve a super-smooth surface. The results of X-ray photoelectron spectroscopy
show that some Ni and Fe atoms exist in the oxidation state of +2 valence on the surface after polishing, accounting for
appximately 21.86% of all atoms. Surface roughness within 5 nm is achieved by multilevel polishing technology, which is of
great significance for the ultra-precision machining process of Invar alloys and the improvement of finished product quality.
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Fig.2 Macromorphology of samples at different stages of polishing
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coarse polishing and fine polishing
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