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Investigation for.Mirror-surface Machining Properties of Mold Core of Glass Molding
Press by Parallel Grinding and Magnetic Assistance Polishing
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The usage of ultra-precision machining is increasing by the manufacturing of precision optical
elements such as camera lens, laser printer, CD player, DVD and microscope parts etc.. The WC
alloy material is in wide use by mold core to improve the productivity and accuracy in
manufacturing those precision parts. The WC alloy mould core can be machined effectively by the
parallel grinding process which is an excellent technique for manufacturing of surface profile hard
fo machining materials such as the hardened metal alloy, Ceramics, Glass and so on. Magnetic
assisted polishing as a final polishing process has also been utilized to obtain ultra-precision
mirror surface with the elimination of traces presented on ground surface. It is able to deduce the
optimal ultra-precision machining conditions of the WC alloy material from the experiment and
analyses results.

Key Words: Mirror-surface (T}, Parallel Grinding (B# 4, Magnetic Assistant Polishing (XI2[910H, Surface
Roughness (ETH& 7]}, Profile Accuracy (BHHYUE)
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Fig. 1 Ultra-precision profile machining Machine
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Fig. 2 Detail views of grinding experiment

Table 1 Workpieces and grinding conditions

Workpiece WC(Co:under 0.5% contained), Flat
& Size $14x20, Spheric ¢10x20, SR30

. . {Toolrev., Workpiece | Feedrate | Depth

Grain size .
(RPM) | rev.(RPM) | (mm/min) | (um)

SD #325 | 30,000 500 5 10

SD #600 | 40,000 400 i {
SD #1,200 | 40,000 400 0.5 0.5
SD #2,000 | 35,000 350 0.5 0.5
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Fig. 3 Schematic diagram of magnetic assisted polishing

Table 2 Magnetic abrasive & MAP conditions
Machine

CNC machining center(3 axis controlled)

Tool shape & .
R Flat end & slit type, @8mm
size
Magnetic Fe powder(Dia. Under @38 p m) +
abrasive Diamond paste + Oil

Tool rev.:2,000rpm, Workpiece rev.:50rpm
Polishing Gap:0.8mm, Feedrate:50mm/min

conditions | Polishing iterations:2 times, Polishing

time:Flat workp. Smin. Sphere 8.5min
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Fig. 4 External view of MAP experiment
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Fig. 5 Surface roughness and profile accuracy variation

of flat surface workpiece
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Fig. 6 Surface roughness and profile accuracy variation
of spherical workpiece
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Fig. 7 Measured data surface roughness of flat surface
workpiece ( NewView5032, Zygo )
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Fig. 10 Surface roughness variation of ground and
polished surface for flat surface workpiece
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Fig. 11 Surface roughness variation of ground and
polished surface for spherical workpiece
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