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Abstract

The improvement of surface roughness of machined cylindrical rods through the plastic poli-
shing process was studied in this paper.

The criterion and limits for the plastic polishing process due to the wave motion of the ridge
were established with respect to process variables: ridge shape and size, semi-cone die angle as
well as friction factor, by the application of the upper-bound approach.

The surface roughness of the plastic polished products was measured, and compared with that
of the original specimen. Also the depth of the surface deformation layer was tested, and com-
pared those of the theoretical values.

Qualitative agreement exists between the experimental plastic polishing loads and theoretical
loads. The wave motion of the ridge was mostly occured within the established limits. The
surface roughness of specimens was sufficiently improved through the present process. Also the
predicted depth of the surface deformation layer was in good agreement with experimental results,
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average plastic polishing stress and
experimental results for copper (M=0.1,
H,/Dy=0.03)
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Fig. 14 Comparison between computed relative
average plastic polishing stress and
experimental results for copper (M=0. 1,
L/Dy=0.8)
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Fig. 16 Comparison between computed relative
average plastic polishing stress and
experimental results for copper
(@=30° and M=0.1)
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(c) After ridge moved (25mm)

(d) After ridge moved (40mm)

(e) Polished products

Fig. 17 Ridge shape during plastic polishing process
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Fig. 18 Comparison of surface roughness between
before and after plastic polishing process

for copper (lubricant: graphite powder)
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before and after plastic polishing process
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