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Ultra Precision Polishing of Micro Die and Mold Parts using Magnetic-assisted Machining

B. W. Ahn (Mech. Eng. Dept., Seoul National Univ. of Tech.), W. B. Kim (Mech. Eng. Dept., Yonsei Univ.),
S. J. Park (Center for Nano Technology, Yonsei Univ.), S. J. Lee (School of Mech. Eng., Yonsei Univ.)

ABSTRACT

This paper suggests the selective ultra precision polishing techniques for micro die and mold parts using magnetic-

assisted machining. Fabrication of magnetic abrasive particle and their polishing performance are key technology at ultra

precision polishing process of micro parts. Conventional magnetic abrasives have disadvantages, which are missing of

abrasive particle and inequality between magnetic particle and abrasive particle. So, bonded magnetic abrasive particles are

fabricated by several method. For example, plasma melting and direct bonding. Ferrite and carbony! iron powder are used as

magnetic particle where silicon carbide and Al,Os are abrasive particle. Developed particles are analyzed using measurement

device such as SEM. Possibility of magnetic abrasive and polishing performance of this magnetic abrasive particles also have

been investigated. After polishing, surface roughness of workpiece is reduced from 2.927 pm Rmax to 0.453 um Rmax.

Key Words : Magnetic-assisted Machining (%} 7] &7}, Micro die and mold parts (7] Al & &

(A7) I2), Abrasive particle (39} 2}y
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Fig. 1 Structure of polishing process
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Fig. 2 Separation of magnetic particle
and abrasive particle
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Table 1. Experimental system

Equipment

Machining center : TNV - 40A  (SAEIL Co., Ltd)

Magnetic-assisted Machining head

Electro magnetic rod (Quill)
[¢ Smm, Coil: 4800 , magnetic flux strength: 0.45T (DC 50 V, 2 A)]

Magnetic particle

Carbony! Iron (average grit size: 7~9 /m)

Abrasive particle

Silicon Carbide (average grit size: 1~3 m)

Magnetic polishing abrasive

Union by bond of Carbonyl Iron and Silicon Carbide (average grit size: 10~15 zm)

Table 2. Experimental conditions

No. Magnetic polishing abrasive Gap (mm) Feed. Quill rpm Workpiece
(mm/min) (Heat Treated)
1 Carbonyl Iron + Silicon Carbide 0.5 5 500 SM45C
2 Carbony! Iron + Silicon Carbide 1 5 500 SM45C
Carbonyl Iron + Silicon Carbide 1.5 5 500 SM45C
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Fig. 5 SEM Photograph
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