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Polishing Quality of Magnetic Compound Fluid
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ABSTRACT: To solve the problem of particle agglomeration in Magnetic Compound Fluid (MCF), the anionic surfactant Sodium
Dodecyl Benzene Sulfonate (SDBS) is used to improve the dispersion of MCF and the surface quality of polishing with different
mass fraction of SDBS added to MCF. The particle size distribution and median particle size in the polishing solution are measured

by laser particle size distribution instrument. Zeta potential distribution of polishing solution is observed by Zeta potential
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analyzer to verify the dispersion effect. The surface polishing of 304 stainless steel workpiece is carried out by using MCF with

different SDBS content, and the influence law of SDBS content on MCF polishing material removal rate and surface roughness

is investigated. When SDBS is added to 3%, the median MCF particle size decreases from 6.845 pm to 1.640 um, the absolute

value of Zeta potential increased from 13.2 mV to 53.8 mV, the removal rate of polishing material increased from 3.11 mg/min

to 3.25 mg/min, the surface roughness Ra decreased from 0.27 pm to 0.09 um, and the surface quality is significantly improved.

When the SDBS mass fraction continues to increase to 5%, 7%, the dispersion effect tends to saturation and the polishing quality

remains stable. SDBS with appropriate mass fraction added in MCF can effectively solve the problem of abrasive particle

agglomeration, improve the dispersion of MCF, and improve the surface quality after polishing.

KEY WORDS: magnetic compound fluid; SDBS; dispersion; Zeta potential; polishing quality
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Tab.1 Composition of MCF

Component Size Mass fraction/%
AL Oj; particle 1 pm 14
Carbonyl iron powder 1 um, 10 nm 52
a-cellulose 15~20 um 3
Deionized water 31
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Fig.3 Proportion of large particle size
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Tab.2 Machining parameters
Qualification Parameters

Polishing wheel speed n/(rmin™") 500
Polishing clearance 4/mm 2
Polishing time #/min 10
Magnetic field intensity/(B-T ') 0.4
Magnet dimension/mm 30x20x7
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Fig.9 Influence of SDBS on material removal rate MRR
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