)32

WA k- — BR™

ZFULZBEAY IR TL— B E DS E RS

2 A ke

o E A

High Speed Flow Finishing of Inner Wall of Stainless Steel Orifice Plate

Keiichiro YAMAMOTO, Toshiji KUROBE and Keisuke NAKAMORI

Stainless steel orifice plate installed into a gas flow controlled device is necessary to finish an inner wall of it. High speed slurry

flow finishing method developed in our laboratory has been applied to polish the inner wall of orifice plate. Present paper focuses on

the relationship between finishing characteristics and gas flow rate through the finished orifice plate. Experiments are conducted

under the conditions of high flow rate of slurry suspending the aluminum oxide grains into city water. It is found that surface
roughness of the inner wall of trumped-shape hole has decreased with the flow pass number. SEM micrographs indicate that the

stripe-pattern on inner wall surface of as-received orifice plate have disappeared with the slurry flow pass number, but the dimen-

sion of hole has increased in size. Measurements of gas flow volume through the polished orifice plate show that finishing charac-

-teristics influences on gas flow curve.

Key words: stainless steel orifice plate, high speed flow finishing, slurry, surface roughness, gas flow curve
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Fig.1 Schematic view of polishing setup

BRBISEE Vol 69, No.1, 2003 079



WA - B8 - b : A7V LVABRZ U T+ T — MREBOSERBAE

©o

Fig.2 Dimension and configuration of orifice plate
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Fig.3 Orifice plate holeding device
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Table 1 Experimental condition

Workpiece SUS304
Inside diameter ¢ 400,300,80 u m
Length 0.5mm

Grain AlzO3
Grain size 55um
Concentration 2.03vol%

Number of

slurry pass 0,1, 2, 5, 10passes
Pressure 1.98MPa
Fluid City water

2 g

}

REG.
Regulator

Pump

pressure  Orifice

regulator plate

pressure

regulator

Fig.4 Installation of gas flow measurement
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Fig.5 Relation between surface roughness and pass number
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Fig.6 Relation between surface roughness and pass number
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Fig.7 SEM micrographs of inner wall surface
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Fig.8 SEM micrographs of polished surface at 10 pass number
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Fig.9 Gas flow curves
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Table 2 Reynolds number of orifice plates

Inner diameter $400u m ¢300um ¢80um

Slurry passing time 31s 57s 900s

Slurry flow rate 19.8m/s 19.1m/s 17.0m/s
‘ Reynolds number 7870 ) 5694 1351

Flow direction . Flow direction

Grain @

Grain

Fig.11 Comparison of polishing mechanism
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