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The Internal Finishing Characteristics of Non-ferromagnetic Pipe
Polished by Magnetic Abrasive Machining (I)

W. K. Park, T. W. Rho(Dept. of Eng. Sci. & Mech.,, KNUT), Y. I. Seo(KongkanKorea),
H. Choi, J. C. Lee, S. H. Cheong(Dept. of Mech. Eng., KNUT)

ABSTRACT

An internal finishing 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 proper suppling quantity of magnetic
abrasives per diameter of pipe is important, and the inner surface roughness of pipe is not changed much after certain
critical finishing time. As a resuit of this investigation the 3.2ym Rmax in inner surface roughness of stainless steel

pipe is improved to 0.7ym Rmax after 6 minutes finishing.
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Fig. 1 Schematic of internal magnetic abrasive finishing
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Table 1 Experimental condition

Workpiece SUS 304 stainless steel pipe
{mm) D:$23.436,648 L1100 t: 1
. Iron particles 30 wt%
Mlxe;ld t'CType (mean dia. : 330m)
mag .el WA magnetic abrasives 20 wt%
abrasives .
(mean dia.: 80um)
Pole Fe-Nd-B permanent magnetic
° 18X 18X 20 mm
Machining . .
. Straight oil type 5 wt%
fluid
Magnetic | .5+ 045T, N-N : 035T
flux Density
Finishing 17 m/s
speed
Pole N-S 180" , N-N 180°
arrangement
Finishing 1~15 min.
tume
Finishing 1 mm
Gap

Fig.2 Experimental set-up
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Fig.3 The material removal quantity to the suppling
quantity of magnetic abrasives and the diameter of pipe
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Fig.4 The moving shapes of magnetic abrasive
(Diameter pipe: ¢ 36 mm)
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Fig.5 A proper suppling quantity versus the diameter of
pipe
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Fig.6 The moving shapes of magnetic abrasive
according to magnetic poles
(Diameter pipe: ¢36mm, S. Q. 15g)
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Fig.7 The material removal quantity accoding to
magnetic poles arrangement (N-S and N-N}
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Fig.8 The surface roughness according to the finishing
time (Diameter pipe : @ 23mm)
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Fig.9 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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