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Abstract : To realize Shear Thickening Polishing (STP) for workpieces, a kind of Al;03-STP slurries were prepared by

mechanical mixing and ultrasonic dispersion methods and their polishing properties were investigated. The rheological
properties of dispersion of STP slurries were studied by using a stress controlled rheometer. The morphologies of a Si
wafer before and after STPs were also researched by a Scanning Electron Microscopy(SEM) and an optical profilometer,
and their surface roughnesses were measured. Experimental results indicate that the STP slurry sytem has shear
thinning and reversible shear thickening behaviors. The Al203 “cluster” would be formed as the critical shear rate is

reached. When the shear rate increases to 1000 5'1, the storage modulus, loss modulus and the dissipation factor are
increased to a maximum value, respectively. At this time, the slurry shows the main properties of the elastic behavior
like solid, which are conducive to the formation of “flexible fixed abrasive tool”. In STP process, the material of Si
wafer is removed by ductile mode. As extension of polishing time, the material removal rate increases quickly, but
grows at a slow rate in the later period. The surface roughness decreases and tends to a stable during the STP
process. Moreorer, it suggests that the abrasive concentration should not be too high, otherwise polishing quality
would be affected. When the mass fraction of Al203 is 23%, the surface roughness Ry reduces from 422.62 nm to

2.46 nm and removal rate is up to 0.88 pm/min after polishing by 25 min, which indicate that it achieves high
efficiency precision polishing of Si wafers.
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