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Abstract

Results are presented of a new process for internal precision finishing of slender fine ceramic pipes
using a magnetic field generated by a permanent magnets. For finishing the interior surface of a long
pipe, a new type of finishing equipment was developed which can be very easily used in an industrial
surrounding. In general, the pipe is so slender that a conventional finishing tool is hardly inserted into
the pipe deeply, being impossible to finish. Therefore, a new technology has been considered to finish
inside of a slender ceramic pipe by a simple technique. In this experimental, Magnetic Abrasive
Machining is applied for the inner surface of silicon nitride fine ceramic pipe using ferromagnetic
particles mixed with chromium-oxide powder. It is shown the initial roughness of 2.6ym Ry(0.42;m Ra)
in the inside surface can be precisely finished to the roughness of 0.1um Ry(0.01ym Ra). This paper
discusses the outline of the processing by the application of magnetic abrasive machining and a few

finishing characteristics.
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{b) N-N repulsive magnetic field distribution

Fig. 3 Arrangement of the magnetic poles



50 FhoB g - N RS

3. AoObEhx] 3 odoper

—

Fig 4 A%l o8¢ 74332 Aol 9%
Aol el #A2AH ONC AMEAAR

£ olgatdu, At FEAE Az I+
Hoeg FA4E AETAEZAE HAso dHst
Ak ASFE Hash FA 4¥ FFs
52 =S4ng & A, AHoEE

Fe-Nb-BgF A4-& AL&31gch. Agtsl sto] =
= A Hel mAsty ugsH AlA FHEIA
th Fig. 5v A=9 4 2 A Foly 7H52 3
ool WHYlg 1 HigGE HAINIYG

ol AE3 AegE SolX = 93008 A Jl"‘jr
Yol 93 4¥ 2Z2E 2dlEo WyHE A 7
TEH[EHAAY] 26 um Ry (042 mm Ra)]e 2
At A YARE HH HE iz =2
& AvldA#ET A AF 3 mE v T
3 HABEY AAFE AnYAE o] &3t F T

(D CNC Lathe (@ Magnetic
@ Yoke @ Material

Fig. 4 External view of experimental set up

0.5 Mognetic pole ‘LQL

Fig. 5 Schematics of magnetic pole arrangement

and size

4. Al® Zot A uF

4.1 XS Holf wE odotel B3|
Aete] gho] Xy nrtelm UHe] dAntge
3] nngkoloj A dubdke] F

VEzd WA fE dulde giE Hw
EHxolgtd nAAd SE5%C|ZE ARHE 1
ke motdl = glome 2 Ao A= b
2HA g% #o] T (C3601 ¢32 mm, t:1 mm)} &
O A4 AEE - FadAAAE 510
pm, AAAAnYR - HEYAAA 80 ym)E AME
3 Al g3ttt Fig. 62 HE &3 A vzt
o] T WE vl ¥WIE My 2 A
A%k Adolt, 1golA EE sl zho] ol
g Ao wzt Aol RolARE FFFo] 25 g
AE7t duido] e AL HA Ao FaF
o] Hg w JtFe #AddeE A0 AY
F7F A7) Wdely, FFFo] JpE FHLd e
2 dAntg At HAlE AR FHFo] AA
A4 Autd At 3 HsHE gol o) dol| 3 A}
A Hel o)z e AulFol Yoy
ol AHAAS R dntko] adte AR A
ZE

Table 1 Experimental conditions

C3601 : Brass Pipe

Work
$23 % 30 X TQmm
Supply amount : 1~7 g
. Iron particles : 50 wt%
Mixed type

! . (510 gm in mean dia.)
Magnetic abrasive ) )
Magnetic abrasive : 50 wt%

(80 (m in mean dai.)

Pole Fe + Nd - B permanent magnet

Magnetic flux
o 047 T
density (inside tube)

Work revolution 500, 1000, 2000 rpm

Lubricant Straight oil : 10 wt% supplied

Finishing time 2 minutes
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Table 2 Experimental conditions

Si3N; Cermic Pipe

Work
$23 % $30 % 70mn Hv1450
supply amount : 2.5 g
Iron particles : 80 wt%
Mixed type

(330 m in mean dia.)

Magnetic abrasive
Cr203 : 50 wit%

(3 um in mean dai.)

Pole Fe - Nd - B permanent magnet

Magnetic flux
density (inside tube)

034 T

Work revolution 500, 1000, 1800 rpm

Lubricant Straight oil : 10 wt% supplied
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Fig. 9 Change in surface roughness with finishing
time [conditions] iron particle diameter :
330 um
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