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Abstruct

It is well known that the PV A sponge wheel (a kind of elastic grinding wheel) is a
very efficient tool for mirror-finishing of soft metals and difficult cutting materials
because of its particular elastic deformation. The mirror-finishing of soft metals
(Al 24 S, 4-6 Brass) and hard metals (SUS-27, S55C) are performed by using the
device based on the principle of superfinishing to obtain the relations between the
finished surface properties (surface roughness and specular reflection) and the grinding
conditions.

The following results are obtained :

{1) The surface properties finished with C-abrasive grain is better than those finished
with WA-grain. Especially, C-grain improves on the surface roughness of soft metals.
(2) The finished surface properties have a tendency to be better with the increase of
grinding speed. The grinding speed of about 450 m/min is suitable for the soft metals,
while that of about 250 m/min is suitable for the hard metals.

(3) The finished surface properties are better for each material when the applied load
is 0.1 MPa (about 1 kg/cm?).

(4) The PV A sponge wheel can finish the surface of each material to a mirror surface
of less than 0.3 ym Rmax, when the grinding length is about 150 m.
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Tablet Experimental conditions
Al24S 4—6Brass SUs-27 S85C
PV A sponge wheel C, WA400S; C, WA 4008, C, WA400S 100 C, WA4008S,

(#100x10x ¢ 50 wheel)

Grinding speed

113~ 754m/min

Grinding time

5—40 sec

Applied load

0.056—~0.15MPa (0.5-1.5kg/cm?)

Coolant

kerosene (100cc/min)

Feed rate in
Y ~axis direction

0.72m/min (10mm reciprocal motion)

Work dimensions

$11.3%15 (1cm?)

B 1.5 4 mRmax
Pref groundh (#600 emery
surface roughness paper)

1.2 ﬂmRmax 1.0 ﬂmRmax 1.0 ﬂmRmax
( #400 emery (#320 emery (#320 emery
paper) paper) paper)

Dressing

Single point diamond 10 £ m X 5times
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Fig.2 Relations between applied load and

finished surface properties
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Fig.3 Relations between qrinding speed and finished surface
properties in the absence of coolant
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Fig.4 Relations between qrinding speed and surface finished
properties of some different kinds of materials in the

presence of coolant
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Fig.5 Relations between qrinding length and stock removal
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Table2 Micro— Vickers hardness and stock removal

Micro — Vickers 148 157 362 260
hardness Hv
Stocl 1
ek remova 8.2 9.3 1.2 1.4
(#m)
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Fig.6 Relations between grinding length and finished surface properties in
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Fig.7 Relations between surface roughness and specular reflection
in some different kinds of materials
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Fig.8 Surface roughness profiles and reflection images
of hard metal (S55C)
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Fig.9 Differences of finished surface properties between
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Fig.10 Estimation of Rmax—L curves by using least squares method
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