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Abstract Most of mold manufacturing procedures have been automated by the introduction of NC machine
tool and CAD/CAM system. But the three-dimensional surface curvature of the mold must be done by hand work
of well-skilled workers. Magnetic abrasive polishing powders were investigated for surface polishing for 3D cur-
vature. This study aims to investigate homogeneously distributed hard phase in Fe matrix and strong bonding
between Fe-matrix and hard phase. The NbC powder, B4,C powder and Al,O5 powder were mixed in Fe-matrix
respectively. Mixed Fe-hard phase powders were compacted by press and then these were melted by plasma melt-
ing. According to SEM, XRD and OM observation, Fe-NbC magnetic abrsive powder had the most homogeneous
distribution and strong bonding. As a result of magnetic polishing, the surface roughness before magnetic pol-
ishing, 1 yum R,,,, was reduced to 0.2 um R, over the entire inner surface of the tube.

LM B mme) ZFEE F31 o] ZHel ARAYE AT

w3l AFE ERFE FEL A4S Wi

AE) G AR AR YL ER Fe, A4S we QekETel APl F
o o) FUWIT Qale] BAD WAL P A HT o Aeeld dekETFE HHATR AR
el o) AFEIR o8 4D ATV Yol 2ol o) e A Wohsle Sl
AR= <5l olelat A sl v ek 23 = Ale] BARS 39 1o vepigle? oleiw

A7) Aupy-L- zfmc, ST TIE= LA
Flrxrel et 7o) 7)1E9] dAnppygoze
7] FE 3ol #8485 At

v 71719 HEFA drplaaAe diiie] &
HFe) FaAgdol Avlg 24 gEsl glew
2 Ao F8A, AEY A= 9 AAA 5284

o] Woixi= el Sk ol HHE A 9

Folu}
wls}

A7 dupel AR AR AE He F
737}

o E AARS o187 717 A7EU

A7)dupy FaHGAM AQHT TR FAL
2 bAs)] 1980l Yo == en] el
199030 Zof) ¥ ==e] AFE gD

A7|dubge] el ekl 7FEE Aole] 4

20

Aol AnpEAS Skl drilas F2
32 ehslE g AbglEo] AMEEE olajgt dniA)
L AL B domE AHE B Ho|DL Hut
3} Egtaled AMgsledol B Y asjme ddnixlel 2}
A Aol A Ag=-a) 712 Wellie) dnla)



Zet=n) 4402 AFY Fed AAJEde] xj7)dnt B4 21

(unit : mm)

-

Fig. 1. Photographs of polishing test machines: (a) surface polishing machine, (b) internal polishing machine,
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Table 1. Conditions of magnetic polishing for
SUS316L(wt.%) sample

Work piece inner dia. 10.6 mm
Tool diameter 8.6 mm
Polishhing gap 1.0 mm
Tool revolution 2000 rpm
Polishing feedrate 30 mm/min
Magnetic abrasive dia. 80-125 Um

Magnetic flux density 0.5T
Pure water + Al,O3
2, 4,6, 10, 15, 20 min

Lubricant & slurry

Polishing time
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Fig. 2. SEM morphologies of raw powders: (a) Fe, (b) NbC,
(©) B,C, (d) ALLOs.
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Fig. 3. SEM morphologies of magnetic abrasive powders:
(a)Fe-NbC, (b)Fe-B,C, (c)Fe-Al,0;.
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Fig. 4. XRD pattern (a) and microstructure (b) of Fe-NbC magnetic abrasive powder.

Fig. 5. SEM morphologies of Fe-NbC magnetic abrasive
powders for various polishing time: (a) 0 min, (b) 10 min,
(c) 15 min, (d) 20 min.
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Fig. 6. EDS mapping of Fe-NbC magnetic abrasive pow-
der after 20 min polishing,
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Fig. 7. Photograph and surface roughness after various polishing time: (a) 0 min, (b) 2 min, (c) 4 min, (d) 6 min.
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Fig. 8. Polishing time-surface roughness curve of Fe-NbC
magnetic abrasive powder.
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