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Some combinations of different phenomenamay cause unexpected yet rather beneficial effects. For instance, the com-
bination of a magnetic field with the action of abrasive against a work material gives rise to a new magnetic field as-
sisted finishing process, which shows the potential to overcome problems with more conventiona surface finishing
processes. Because magnetic flux flows without being impeded through nonferrous work material, it is possible to influ-
ence the abrasive acting force and the abrasive motion against a work surface by controlling the magnetic field. This
causes the finishing operation not only on the easily accessible surfaces but also on the areas that are hard to reach by
conventional mechanical techniques. This is a distinct advantage of magnetic field assisted finishing. This report pre-
sents the finishing principle, characteristics, and mechanism of the magnetic field assisted finishing process. In addition,

afew examples of industrial applications are presented.
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Fig.1 Magnetic force Fx acting on amagnetic abrasive.
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Fig. 2 Magnetic abrasive brush and its magnetic attraction
force Fa.
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Fig.3 Schematic of internal magnetic abrasive finishing
process by pole rotation system for bent tubes.
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Fig. 4 Externa view of experimental setup.
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Fig.5 Enlargement of finishing unit.

After finishing Before finishing

Fig. 6 Photo and surface roughness profiles of inner surface
of R80 elbow &fter finishing.
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(b)Einished surface
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(c) Finishéd surface
(S48C steel pins)

{d) Finished sdrface
{SUS30420.5%-0.5mm)

¥ L
{€) Finished surface 0 14.3pm
(SUS304020,5x5mm) Roughness | Removal
(a) 12.7 ymRy
(b) 2.6 pmRy | 129.6 mg
(c) 1.2 ymRy | 151.0mg
(d) 2.8 umRy | 148.0mg

Fig. 7 SEM photos of inner surface of the tube before and
after finishing in 50 min.
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Tablel Experimental conditions.

Material: SUS 304 tube

Size: ¢ 12.7x ¢ 11.8 mm

Finished length: 15 mm

Initial surface roughness: 0.052 umRa

Material: Nd-Fe-B rare earth
permanent magnet

Size: 12x 14x 16 mm

(magnetized in the direction of 12 mm)
Arrangement: N-S poles 180°
Revolution: 1200 min“*

Workpiece

Magnetic pole

Abrasivedurry | Basic fluid: light oil
Abrasive: diamond grains 0.5 um

Supplied amount: 0.5 g

Iron particle Mean diameter: 43 um

Supplied amount: 1 g

Finishingtime | 5min
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Fig. 8 Relationship between surface roughness and finishing
time.
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Fig. 9 Behaviors of magnetic abrasive particles.
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Fig. 10 Hard disk drive (HDD) unit.

gooooooooooooobooooooooooo
ooooooboooooobooboooooooooo
oooooooboobooobooboboooboooooo
uobooooboboooooooooooooooooo
oooooooooooo

gobooooooooooboooooooooo
ooooooboooooooooooooooooo
goooooboOooooooooooooooobooo
ooo™g

Fig. 1000000000000 00DODOO0O0OO
oooo"moooooooUoUOooooooooo
oboooobobooooooooooboooooooo
ooboooobooboooooooooooooooboooo
oooooooooooo

goboooooooooooboooooooobooo
goooooboooooooooooooooobooo
gooooooobooobooobooooooooooo
gooooooobooboobooooooooooo

— o7 —



178 0000 0220 030 020010

500 0O 0O o

000000000000000000203000
0000000000000 000000000000
0000000000000 000000000000O
0000000000000000000000000
0000000000000000000000000
00000MO000000000000000® sy
0000000O0000000

: 000000000000000000000 100
x20 ©0R6 25KV 2am 00D00000000D0000000000D0000
oo

(a) Before deburring

g O

1) 00000000000 00000000000 52,
851(1986).

20000000 0D0UooO0O” (0D0O0me92)p.l
00 p.441.

3y 000000000000 DOO0OoOoOooooong
0000000 (1999) p. 216.

4) H.Yamaguchi, T. Shinmura and T.Kaneko: Int.J. Japan
Soc. Prec. Eng. 30, 317 (1996).

5 0000000000000 O0OOoOoooooo
00000000 (V) (No.99-1) (1999) p. 53.

6) 00000000 0oOooOO0O

7) H.Yamaguchi and T. Shinmura: WEAR 225-229, 246

(1999).
(b) After deburring 8) UUUuUoUoooooooooooooooooog
_ 0000000 (2000) p. 201.
Fig. 11 SEM photos of HDD access arm before and after 9 00000000000000000000000
deburring.

000000 (1997) p. 201.
100 O0o000ooO0o0oooooooooooooooo
0000000 (1999) p. 215.
1) 0oooooooooooOoo
goboobobobooboboooooboobobobo 12 00000000000000000000000
00000o0o0ooooooooo 0000000 (1999) p. 216.
¥ 0ooooooooo0r ooooooooor O
0000001964 p. 141.

gboooooooooboooooooboooobooooo

— 28—



