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Improve the Efficiency of Magnetic Finishing
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Fig. 1 External appearance of magnetic finishing apparatus

using NC milling machine
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Fig. 2 Schematic illustration of magnetic electropolishing
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Finishing conditions

Shape of rod top: flat-end with slit
Grain size of abrasive: 600—780 m
Rotational speed of rod: 1000 rpm
Magnetic flux density: 1.18 T
Workpiece: 0.55% carbon steel
Finishing gap: 1.4 mm

Finishing time: 15 min

Fig. 3 The effect of abrasive particle content on the

stock removal
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—Finishing conditions—

rotational speed of rod: 1000 rpm, finishing time: 10 min, abra-
sive: 40 vol% Al,O; (40um)-ferrite, grain size of abrasive:
600—780 pm, abrasive weight: 1.5 g, magnetic flux density: 1.18
T, shape of rod: flat end (920, 0.45%C steel), workpiece: 0.55%C
steel (surface roughness Ry, 100 um), electrolyte: 40 wt%
NaNO,

Fig. 5 The effect of electric current on the stock removal and

surface roughness
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—Finishing conditions—
electric current: 15A, other conditions are based upon Fig. 6

Fig. 6 External appearance of workpieces

left: as milled, right: after finishing
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—Finishing conditions (magnetic electropolishing)—

rotational speed of rod: 1000 rpm, abrasive: 40 vol% AlOs
(40pm)-ferrite, grain size of abrasive: 600—780 um, abrasive
weight: 1.5 g, magnetic flux density: 1.18 T, shape of rod: flat
end (920, 045%C steel), workpiece: 0.55%C steel (surface
roughness R,..,100 #m), electrolyte: 40 wt% NaNO;, electric
current: 15 A

—Finishing conditions (magnetic finishing)—

abrasive: 65 vol% NbC-Fe, gap: 1.4 mm, abrasive weight: 2.0 g,

other conditions are the same as above

Fig. 7 The effect of feed speed of workpiece on the stock

removal and surface roughness
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—Finishing conditions—
feed speed of workpiece: 2 mm/min, gap: 24 mm, other condi-

tions are based upon Fig. 7

Fig. 8 External appearance of workpieces left: as milled (Ryax
100pm), right: after finishing (R, 378m)
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—Finishing conditions—

rotational speed of rod: 1000 rpm, gap: 14 mm, abrasive: 15

vol% Al,O4 (sub-gm) +iron powder 2 g (75—106 #m), magnetic

flux density: 1.18 T, shape of rod: flat end (920, 0.45%C steel),

workpiece: 0.55%C steel, Finishing time: 15 min

Fig. 9 The effect of pH of slurry on the stock removal
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(A) :oil  (B): NaNOs
~—Finishing conditions—
rotational speed of rod: 1000 rpm, abrasive: 65 vol% NbC-Fe,
abrasive weight: 2.0 g, gap: 1.4 mm, grain size of abrasive:
300—425 pm, magnetic flux density: 1.24 T, shape of rod: flat
end (020, 0.45%C steel), workpiece: 0.55%C steel, electrolyte: 40
wt% NaNQOj, frequency: 10 KHz
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Fig. 10 The effect of ultrasonic wave on stock removal
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