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Abstract
This paper studies on the finishing characteristics of eco-friendly magnetic abrasive tools for 316L STS bio-wire using an ultra-high-precision magnetic abrasive finishing process. CNT is one type of the abrasive tools, which is currently used in the finishing process. But after finishing, CNT particles are found on surface of workpiece. Thus, they can give bad effects on the human health. Therefore, the eco-friendly magnetic abrasive tools are used in order to replace with CNT abrasive tools. The surface roughness Ra of workpiece before and after finishing was measured using surface roughness tester and also investigated by SEM photographs and EDS test. To understand the variations of surface roughness after ultra-high-precision magnetic abrasive finishing, the eco-friendly magnetic abrasive tools such as walnut shell abrasive, apricot abrasive, and cuttle-fish bone abrasive were applied in the finishing process. The good results of surface roughness were obtained with walnut shell abrasives at 1500 rpm, apricot seed abrasives at 1000 rpm, and cuttle-fish bone abrasives at 500 rpm. Based on the results, the surface roughness of workpiece after finishing was improved by all the abrasives types. However, the best result is found when the walnut shell abrasives were used at 1500 rpm of magnetic field rotational speed. Therefore, walnut shell abrasives and 1500 rpm of magnetic field rotational speed were fixed as the optimum condition and different vibration frequencies at (0, 5, 10 Hz) were used in order to find the optimum condition. The results showed that the best surface roughness is found with the increasing of vibrational frequencies. FEMM program was used to confirm the magnetic field distribution of magnetic field during the magnetic abrasive finishing process.
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