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Preparation and properties of diamond gel abrasives with polyimide of different solid contents
DONG Mingli, WANG Yuanyuan, CAI Zhonghao, LI Yifan, WANG Yaoyue, LIU Qingyang, PENG Jin
(School of Materials Science and Engineering, Henan University of Technology, Zhengzhou 450001, China)

Abstract : Compared with traditional bonded abrasives, gel abrasives have become a hot topic in the research of precision abra-
sives nowadays due to their effective improvement of the uniformity of abrasive and pore dispersion. Among them, organic gel abra-
sives stand out in the grinding of hard and brittle materialsdue to their combination of self-sharpening and elasticity. However, most
of the currentorganic gel abrasives have problems such as poor heat resistance and low chemical stability, which limit their applica-
tion. To solve the above problems, water-soluble polyamide salts were prepared using pyromellitic dianhydride (PMDA) and 4,4’
-diaminodiphenyl ether (ODA) as raw materials. A series of polyimide (PI) gel abrasives with different solid contents were prepared
by sol-gel method and freeze-drying method. The effects of solid content on the porosity, thermal properties, mechanical properties,
grinding quality and microstructure of abrasives were systematically studied. The results show that with the increase of solid
content, the internal pore size of the PI gel abrasive gradually decreases and the thickness of the pore wall gradually increases, the
compressive strength of PI gel abrasives gradually increases. All PI gel abrasives exhibit the excellent thermal stability with an initial
decomposition temperature above 530 °C. When the solid content is lower than 19%, the porosity of PI gel abrasives is greater than
50%. Grinding test results show that when the solid content is low, the strength of the grinding tool skeleton is low and it is easy to
block. When the solid content is high, the thickness of the abrasive hole wall is large, and the abrasive is easy to agglomerate. Analy-
sis shows that the PI gel abrasive with a solid content of 19% performs the best. Its surface roughness for grinding silicon carbide is
as low as 69 nm and it has excellent comprehensive properties such as mechanics, thermology , porosity and self-sharpening.
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