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Effect of Dispersant and Defoamer on the Properties of Grinding Wheel
Produced by Sol-in-Situ

WAN Long",LIU Yingying, WANG Junsha, LI Jianwei, XU Junjie, LI Yingying
(College of Materials Science and Engineering, Hunan University, Changsha 410082,China)

Abstract; With micro diamond powder and silica sol as raw materials, the diamond and vitrified
grinding wheel were prepared by sol-gel in-situ method. The effect of dispersant and defoamer on the prop-
erties of mixed slurry and abrasives was studied. The results show that with 0.4 % naphthalene based super
plasticizer added, the dispersity and the fluidity of mixed slurry are good,and the viscosity reaches the min-
imum value. When the addition of silicone defoamer DD is 0.2% , the microstructure of the composite sin-
tered body is uniform with the minimum porosity and the maximum bend strength. Compared with the
grinding wheel without additives, the microstructure of grinding wheel with dispersant and defoamer is
dense and uniform. The surface quality of cemented carbide grinded by the new designed wheel is better.No
deep scratches were observed,and the surface roughness was 0.04 pm.
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Tab.1 Formula of the vitrified bond

Component SiO, Al, Oy ZnO Na;O  Li;O
Content/mol % 51.6 7.1 9.1 10.7 21.5
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Fig.1 Effects of the type and content of
dispersants on the setting height
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Fig.3 Fracture images of diamond/vitrified
bond composite sintered bodies
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Tab.2 Mechanical properties of diamond/ vitrified bond
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composite sintered bodies containning different defoamers

Technological no defoamer DD  DP-304  DP-307
Bendstrength/MPa 39.06 59.1 47.29 51.79
Rockwell hardness/HRB 64 66 63 64
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Fig.5 Fracture images of diamond/vitrified

bond composite sintered bodies
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Fig.7 Surface topography and roughness of hard alloy
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