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The ‘Magnetic Finishing Characteristics of Non-ferromagnetic Pipe Inside Polished
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jr Abstract }

to the diameter of pipe.

abrasives(XHd 4 2})

An internal ﬁnjshihg process by the application of magnetic abrasive machining has been developed as a new technology
to obtain a fine inner surface of pipe. In this paper, the finishing process of a non-ferromagnetic pipe by a static magnetic
field method is introduced and its finishing characteristics is discussed with effective factors by various experiments. From
these experimental results, it is found that the magnetic abrasives inserted in the pipe are arranged according to the magnetic
force line. Through the experimental, it is possible to estimate the proper supply volume of the abrasive, which in proportional
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Fig. 1 Schematic of internal magnetic abrasive finishing
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i Table 1 Experimental conditions
Workpiece SUS 304 stainless steel pipe
(mm) D : 923, 436, 248 L:100t:1
Iron particles 80wt.%
Mixed type (mean dia. : 330um)

T
© ®

Earce
it Wato SIS V95~ 42 00k

e T O Demern
eI e wea Serem
Omen T

(a) Iron particle(330gm in mean dia.)

(b) WA magnetic abrasive(80 zm in mean dia.)

Fig. 3 Mixed type magnetic abrasive
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magnetic abrasives WA magnetic abrasives 20wt.%

(mean dia. : 80ym)
Fe-Nd-B permanent magnetic

Pole [8x18x20mm

Machining fluid Straight oil type 5wt.%
Magnetic flux density N-S : 0.45T, N-N : 0.35T

Finishing speed 1.7m/s

Pole arrangement N-S 180°, N-N 180°

Finishing time 1~ 15min.

Finishing gap Imm

T —

ol 5 5 %6 adnn]

Materal removal {mg)

Fig. 4 The material removal quantity to the suppling
quantity of magnetic abrasives and the diameter
of pipe
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Fig. 5 The moving shapes of magnetic abrasive(Diameter
of pipe: g36mm)
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*. Finishing speed : 1.7 m/s
~1 *. Finishing time : 3 min.
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Fig. 6 A proper suppling quantity versus the diameter of
pipe
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Fig. 7 The moving shapes of magnetic abrasive according
to magnetic poles(Diameter of pipe : g36mm, S. Q.
: 15g)
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(a) Inhalant magnetic field(N-S)

(b) Repulsive magnetic field(N-N)

Fig. 8 The magnetic field(N-S and N-N)
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Fig. 9 The material removal quantity accoding to magnetic
poles arrangement(N-S and N-N)
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*_Finishing speed : 1.7 mis
*. Supply quantity of magnetic abrasives : 8 g

30 '-\ *. Magnetic pole arrangement : N-S
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time(Diameter pipe : 23mm)
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a) after

b) before

Fig. 11 Photograph of inner surface of pipes before and
after finishing(Pipe length : 50mm, dia. : 23mm,
finishing time : 6min, S.Q. : 8g, pole arrangement
: N-S)
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