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Development of processing technique with _nano-meter ordered high quality on an
inner surface of hard-to-cut tube utilizing a new magnetic functional fluid

NISHIDA, Hitoshi

4,100,000

In this study, processing technique of super precision with high quality by
utilizing a magnetic functional fluid on a nano-meter ordered flat surface and a sub-micron ordered shape
precision was developed for the inner surface of a short or long tube that is difficult to cut.

As specific results, the processing characteristics on the inner tube walls were clarified as the

characteristics of magnetic field distribution on the micro-processing, the one of magnetic clusters on
the micro-processing and the one of correlation between the removal quantity and the shear stress by the
ring-shaped permanent magnet. Moreover, it was confirmed that the material quantity follows as Preston’ s
law. Using those obtained basic data, the examination of the equipment of the nano-processing was applied
for an inner surface of a long tube. And the processing characteristics of the long inner tube wall were
investigated.
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Type A B C

Size of permanent magnet (mm) D 12xP 6x10| P 12xP 6X5 | D 12xPD 6x3
Magnetic flux density of surface (mT) 420 370 300
Number of magnet 3 3 5
Thickness of spacer (mm) 5 2.5 15
Tool length (mm) 40 20 21
Frequency of reciprocating motion (Hz) 0.33 0.67 0.67
Amplitude of reciprocating motion (mm) 7.5 3.75 2.25

Structure of tool

F 2 MEREIRDRKS

MF(MSGS60) 39.2 wt.%
Iron powder(1.2um, HQ) [30.4 wt.%
Al,O; abrasive(3um) 20.0 wt.%
a-cellulose 6.4 wt.%
Kerosene 4.0 wt.%
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