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A Study on Hydro-Static Polishing for Sculptured Surface
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| Abstract ]l

Key Words : Die(&
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The fintshing process of die requires the processing technique of a height efficiency and precision. Because the
precision of die gives the quality of goods the influence directly. The hydro-static polishing device employs the
hydro-static axis and is able to polish the structure of complex picture under the constant pressure and is got constant
surface roughness at all polished plane. Therefore, In order to polish precision sculptured surface, it was used the
hydro-static polishing device. Polishing device's polishing characteristic is estimated by polishing conditions which
are size of abrasive, material of tools. And, because the surface quality of workpiece depends on polishing pattern

which relates to motion of abrasive grain. The polishing characteristic according to polishing pattern was evaluated.

&), Hydro-static polishing(%J <10}, Polishing pattern( A9l &1), Surface roughness(3EH#|217]), Sculptured
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Hydro-static spindle

Actual tool path . .-

Cross sectional profile of workpicce
i

Clearance stroke I;, 3 /\—\/-L’—\_/\

1
Institute toof path

Fig. 1 Schematic diagram of hydro-static polishing

i Polishing tool
Lo

Fig. 2 Photograph of hydro-static polishing device

Table 1 Specifications of hydro-static polishing device

Items Specifications
Axis 5 axis control
x axis : 550 mm
. y axis : 390 mm
Axis stroke z axis : 250 mm
B axis : 110°
Table type Rotational table($530mm)
Polishing pressure Max Skgf(hydro-static)
Clearance stroke 50 mm
Max. speed 20,000mm/min
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‘ Fig. 3 Photograph of XY stage system

Table 2 Specifications of XY stage system

Items Specifications
Drive type Ball screw, LM guide
AC servo motor, 3,000rpm
Motor X : 200W, y : 100W
Stroke X : 200mm, y : 200mm
Speed 30,000mm/min
X @ 38(H), 16(V)kef
Max. load
ax. foa y 1 24(H), 7(V)kef
Repeatability +0.02mn
Motion controller MCU-MP2
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Fig. 4 Shape of workpiece(100x50x6mm)

(a) N pattem  (b) NC pattem (C) O pattem

(d) 8 pattem (e) S pattem  (f) © pattem

Fig. 5 Polishing pattems
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Tablé 3 Experimental conditions

Conditions
STD11(HRe 61)

Cast iron, Bronze, Brass, Wood

Items

Workpiece

Polishing tools

Diamond 1um, 3um, 6um
3,000mm/min, 13,000mm/min
0.1mm, 0.2mm
25~30N
6type(N, NC, O, 8, S, ©)

Polishing slurry

Polishing speed
Pitch

Polishing pressure

Polishing pattern
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Fig. 6 Roughness according to polishing slurry amount
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Fig. 7 Roughness according to polishing slumry
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Polishing time 22min

Polishing time Omin Polishing time 15min

Fig. 8 Photograph of polishing sluny according to
polishing time
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Fig. 9 Roughness according to polishing compound

size (cast iron tool)
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Fig. 12 Roughness according to wood polishing tool
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x60)
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Compound : Diamond 6um —£— 0 1ype (3)
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