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Influence of Different Acid and Alkaline Slurry on
Fixed Abrasive Polishing of Zinc Sulfide Crystal
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Abstract: Zinc sulfide crystal is an important infrared material which is widely used in the field of infrared
imaging missile guidance infrared countermeasure and so on. Slurry can affect the wafer surface quality
and material removal rate ( MRR) by chemical reaction with workpiece and polishing pad. Ethylenediamine
(EDA) sodium hydroxide hydrochloric acid citric acid was adopted to prepare slurry respectively.
Material removal rate surface roughness and surface morphology were investigated in fixed abrasive
polishing of zinc sulfide crystal. The results indicate that MRR can be obtained higher by acid slurry than
that of alkaline slurry. Citric acid slurry is effective for fixed abrasive polishing of zinc sulfide crystal

obtaining a fine surface quality with surface roughness Sa of 4.22 nm and high MRR of 437 nm/min.
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Table 1 Polishing parameters
Process parameters Value
Speed of pad/r * min ! 60
Speed of workpiece/r * min ™" 58
Pressure /kPa 20
Velocity of slurry/mL * min ~! 100
Time/min 20
( 0.01 mm) BS224S ( 0.0001 g)
( Do XJX=200
CSPM4000 20 wm x20 pm.
-m,) Xh
MRR = M % 10° (1)
my Xt
(1) m, m, (g) hy (mm) ¢ ( min) MRR
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Fig. 1 MRR of ZnS crystal after fixed abrasive polishing with four polishing slurry
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Fig.2 Surface topography of ZnS crystal after fixed abrasive polishing with four polishing slurry
3.3
3 o
3.4
4 o Sa

4.22 nm Sa 6.4 nmo. Sa 4.22 ~6.4 nm



2 307
Sa 5 nm o
3 7ZnS (a) EDA; ( b) NaOH; ( ¢) HCI; ( d) Citric acid
Fig.3  Microscopic topography of ZnS crystal after fixed abrasive polishing with four polishing slurry
3.5
14
4 7ZnS
Fig.4 Surface roughness of ZnS crystal after fixed
abrasive polishing with four polishing slurry
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