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(A Study on the Ultra-precision Machining of National Standard Electrode by the
Magnetic-Electrolytic~Abrasive Polishing System)
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ABSTRACT Magnetic-electrolytic—abrasive
machining national standard electrode and its

describes the operational principle of MEAP

Magnetic-Electrolytic-Abrasive Polishing System(Z}7] 28] 7}& A 2~ =), National Standard

=1 71), Surface Roughness(FH A 7)), Straightness(¥ 2 %)

polishing system(MEAPS) was developed for
finishing characteristics was analvzed. The paper
system by  experimental results. The finishing

characteristics and optimal f{inishing condition for national standard clectrodes were experimented and

analyzed. As a result, MEAPS can improve straightness as well as surface roughness.
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Fig.2 Schematic diagram of cross capacitor
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Fig.3 Magnetic field effect in the MEAPS for
finishing efficiency
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Fig.4 Magnetic-electrolytic—abrasive polishing
system(MEAPS)
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Table 1 Specifications of MEAPS

Cu electrode area P22 em?
Tool aren ‘ 42 cm®
Flow rate of electrolyte 1000 ml/min
Electrode gap 2.0 mm

600 Gauss
a -~ b mm, =161z

Magnetic {lux density
Vibration of abrasive

Dialeane

Ot clectode mge 2 Insulating vy, 4 Brush case, 4 Brush case cover
Drving ool sl Driving block, T Daven block, & Drven wol, 90 Center,

o National standard elecwode, 31 Center g cover, 12 Bearing center

Fig.5 Fixturing method of national standard
clectrode on lathe

i
Nutional standard
of clectrode

permanent magnet

|
y

+b Machining portion

Fig.6 Experimental setup for
magnetic-electrolytic—-abrasive polishing
system(MEAPS)
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Table 2 Specifications of National Standard
Electrode and machining requirement

Material { susaie
Diameter 69.9mm

Length 700mm

Surface roughness §-< Rmax 10um
Straightness < 70pnm
Roundness | <10um

Table 3 Experimental conditions

Workpiece l National Standard Electrode
I (9699 mm)

Electrolyte L NaNOz (20%6)

Feed rate 1 0.1~0.14 mm/rev

Abrasive WA 7320, #2000

005~05 AJem®
Abrasive pressure I 0.1~055 kgi/em”
Workpiece speed i 370, 395 rpm

Electrolytic current density |
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Electrolytic current density J [A,cnr)
Electrolyte : NaNOx 209%)
Workpiece : SUS316, Machining time : | nun
Magnetic Aux density 1 0.06 T
Initial surfuce roughoess . Ra 0. 260m, Rmax 2 X3pum

Fig.8 Relationship between surface roughness and
electrolytic current density
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Fig.9 Relationship between surface roughness and
machining pressure
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