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Control of Cutting Ability in Superfinishing

Takashi Ugepa, Satoshi Sakamoro and Tadaaki SuciTa

A new method of the superfinishing is investigated, in which the cutting ability of diamond stone is controlled
by changing the strength of electrolytic in-process dressing. Water-solution type coolant and metal bonded stone
are used to employ the electrolytic dressing. As work materials, a carbon steel S 45 C, a bearing steel SUJ 2 and
alumina are used. The results obtained are as follows. It is effective for control of electrolytic dressing to change
the operating time of electrolysis or the ratio of on-time to off-time in electric pulse. As the dressing becomes
stronger, the cutting ability of stone improves and the metal removal rate becomes larger. As the dressing becomes
weaker, the cutting ability of stone is lost and then the surface roughness of workpiece becomes smaller. The
cutting ability of stone which has been lost in finishing operation can be regenerated again applying the strong
electrolysis. This in-process dressing method makes it possible to obtain the intended finishing performances of
metal removal rate and surface roughness, and to finish several work materials of different machinability using a

same kind of stone.
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Table 1 Experimental conditions

Revolution of stone 3.14 rpm
Revolution of work 272 rpm
Normal force (Stone pressure) 45-50 N
Frequency 907 cpm
Amplitude 1.6 mm

Table 2 Used materials

Stone SD 4000 M (0,=400 MPa)

Ring type

(d=45mm, $=20mm, w=5mm)
Workpiece | S45C (HV 168)

SuUJ2 (HV 772)

Al,0s (HV 1580)

Cylinder shape (D=45mm)
Coolant TC-800 x50 (25°C)

Water-solution type
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Fig. 4 Example of work surface
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Fig. 5 Influence of percentage of on time on finishing perfor-
mance
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Fig. 7 Influence of electrolytic in-process dressing time on finish-
ing performance
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