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Ultraviolet photocatalytic-vibrated composite polishing

Yu Baojun, Guo Zhuoyi, Lu Faxiang, Gu Yan’, Lin Jieqiong
(School of Mechatronic Engineering, Changchun University of Technology, Changchun 130012, China)

Abstract: In order to meet the different requirements of the industrial field, the polishing process of silicon
carbide (SiC) ceramic with an ultra-smooth surface and no surface damage is studied, and a new method of
ultraviolet photocatalytic-vibrated composite polishing is proposed. Based on the theory of ultraviolet
photocatalytic reaction, the processing mechanism of photocatalytic-vibrated composite polishing was discussed,
and different experiments were carried out. First, the methyl orange degradation experiment was carried out to
study the dependence of the oxidative property of photocatalytic vibration composite polishing on vibration; then,
the ultraviolet photocatalytic-vibrated composite polishing comparison experiment was carried out to study the
polishing effect of SiC before and after vibration, and to verify the new polishing method’s effectiveness. The
experimental results show that the strong oxidizing hydroxyl radicals generated by the photocatalytic reaction can
oxidize high-hardness SiC into softer silica. The introduction of vibration not only reduces the agglomeration of
the photocatalyst in the photocatalytic reaction, but also improves the uniformity of oxidation and removal, and
thus improves the surface quality of SiC during polishing, and finally, a smooth surface with a roughness of
31-39 nm is obtained.
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Fig.1 Schematic diagram of photocatalytic-vibrated composite polishing: (a) Polished initial state; (b) Polishing process under vibration; (c) Polishing

process under photocatalytic conditions; (d) Polishing process under the combined action of vibration and photocatalysis
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Tab.1 Experimental parameters of photocatalytic

oxidation degradation of methyl orange

Parameter Value
UV wavelength/nm 365
TiO/g- L™ 4
H,0,/vol% 3
pH 3
Frequency/Hz 200
Amplitude/V 20
UV light intensity/mW-cm > 3000
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Degradation process under different
experimental conditions
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Fig.2 Map of fading process of methyl orange
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Fig.3 SiC processing process diagram: (a) Machining process under
vibration conditions; (b) Photocatalytic-vibrated composite

processing process; (c) Vibration signal driver diagram
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Fig.4 Diagram of SiC measurement site
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Fig.5 Effect drawing of SiC polished surface: (a) SiC surface after
rough polishing; (b) SiC surface under photocatalytic conditions;

(c) SiC surfaces under photocatalytic and vibrational conditions
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Tab.2 Measuremeent results of SiC surface roughness

(Uint: nm)
Site
Roughness
I I oo mnv v Vvl VII VI
Before polishing 70 66 68 73 66 69 72 75
Photocatalytic 38 56 45 50 48 60 34 47

Photocatalysis and vibration 31 38 33 35 39 37 32 34
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Fig.6 Statistic of SiC surface roughness
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