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High Speed Slu‘rry Flow Finishing of Inner Wall of Stainless Steel Capillary (lst Report)

- Fundamental Polishing Characteristics -

Keiichiro YAMAMOTO, Toshiji KUROBE, Yoshinori YAMADA and Takehiko MIURA

Stainless steel pipe with fine hole and long size has recently been needed for the flow line

of pure gas and liquid, which is used in the field of precision machinery. Inner wall polishing
of the capillary is very difficult by ordinary finishing methods. In the present study, new
polishing method has been developed, in which polishing is performed by flowing slurry at high
velocity through the capillary. The developed machine has been proved to have excellent polishing
performance. Experiments show that the surface roughness of as-received stainless steel capillary
is reduced from 0.7 gy mRa to about 0.1 y mRa within several tens of slurry passes. The roughness
of finished surfaces decreases with increase in abrasive grain concentration, and with increase
in grain size. Optical and scanning electron micrographs of the polished surface indicate that
texture pattern of the inner wall disappears in early stage of low pass number. N, gas flow
pressure measurement can be applicable for an estimation of the finishing level.

Key words: stainless steel capillary,inner wall polishing,surface roughness,gas flow pressure
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Table 1 Polishing condition

Capillary SUS316L
Inner diameter 0.28mm
Length 500mm
Grain Al 2O3

Average grain size 0.6, 5.5,9.5, 20,30 zm

Concentration 1.66 - 4.99vol%

Fluid Ion exchanged water
Pressure 10.8MPa
Number of pass 2-50
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Fig.2 Cutting position of the capillary
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Fig.3 Sample preparation for surface roughness measurement
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Fig.4 Dificrential pressure measuring system

Table 2 Differential pressure measuring condition

Gas N,
Flow rate 4cm?/min
Capillary length 50 mm
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Fig.7 Distribution of surface roughness along flow path
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Fig.8 Effect of grain concentration on surface roughness
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Fig.9 Change of surface roughness with pass number
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