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Characteristics of Fe- WC composite powders for Magnetic Abrasive
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Abstract In order to improve the grindability of magnetic abrasive, Fe- WC magnetic abrasives were made by a plas-

ma melting method after ball milling at various times. This study aims to investigate homogeneously distributed hard
phases in Fe matrix and strong bonding between the Fe-matrix and the hard phase. According to XRD, SEM and OM

observation, Fe- WC magnetic abrasive powders exhibit the best grindability by plasma melting for 30h ball milling.

As a result of magnetic abrasive polishing, the surface roughness, Raax 5.0im, before magnetic abrasive polishing, was

reduced to Rnw 2.4/m. The new magnetic abrasive polishing process is thought to be the useful methods for the auto-

mation of three dimensional surface polishing.
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Fig. 1. Schematic diagram of polishing test machine.
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Table 1. Conditions for magnetic polishing of HP4AM work-
piece.

.. R, 0.55/m
Initial roughness R... 5.0m
Polishing gap 1.2mm
Tool revolution 1000rpm
Lubricant WD-40
Polishing distance 10mm
Polishing time 10min, 20min

Fig. 2. SEM morphology of raw powders a) Fe and b) WC.
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Fig. 3. XRD pattern of powders after ball milling for various
times.
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Fig. 4. XRD pattern ot magnetic abrasive for various ball mill-
ing times.
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Fig. 5. Optical microstructure of Fe~- WC magnetic abrasives prepared by plasma method after
ball milling of a) 10h(Fe-48.5vol. WC), b) 20h(Fe- 53.37vol.%WC) and ¢) 30h(Fe-57.50vol.%WC).




910 gxAEEA A11A A10% (200D

;MVHM

0

Fig. 6. SEM morphology and line scanning of Fe-WC magnetic
abrasive for 30h ball milling.
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Fig. 7. SEM morphology of magnetic abrasive powders before
polishing test for ball milling of a) 10h, b) 20h and ¢) 30h.
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Fig. 8. Surface roughness after magnetic polishing of HP4M
workpiece.
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Fig. 9. SEM morphology of magnetic abrasive powders after polishing test of 20min for ball milling of a) 10h, b) 20h and c) 30h.
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