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ABSTRACT

This paper explores polymer granite application on the structures manufacturing of machine tools. This kind of material has very

good damping characteristics, which may effectively improve machine’s performances such as low vibration, high machining

accuracy and efficiency. In this research paper, we have three different testing workpieces of rectangular-bars, square-tables, and

horizontal welding structures. At first, rectangular-bars of steel and polymer granite material, which are not only analyzed by finite

element COSMOS software but also tested by a equipment that contains a frequency analyzer, accelerators, and a hammer.

Secondly, analysis and testing are executed on three square-tables, which are made from different material of cast iron, polymer

granite, and quartz. The analysis software and testing equipments are the same as rectangular-bars. For horizontal welding

structures of carbon steel, dynamic characteristics of polymer granites filled and unfilled welding structures are tested and compared.

ANSYS finite element analysis is also used to compare with modal testing results of the above equipment. Polymer granites filled

welding structure has higher resonance frequency and much lower resonance amplitude than polymer granites unfilled welding

structure. It shows that polymer granite greatly improves dynamic characteristics of the structure. From the software analysis and

testing results of three different testing workpiece, we can get a conclusion: The damping ratio of polymer granite is much higher

than that of the other three different material (steel, cast iron and quartz). Therefore, we can say that polymer granite is a kind of

good material, which can greatly reduce the vibration of machine tools.
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