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Development of Electric Rust Prevention Machining Method in End Mill Cutting
— Environmental Harmonic Machining Using Water in Cutting Machining —

Naohiro NISHIKAWA, Shinya TSUKAMOTO, Kazuhito OHASHI,
Ryusuke MIYAKE, Toshirou IYAMA, Masahiro MIZUNO

ABSTRACT

In a machining plant, cutting fluids, such as water immiscible or miscible types are in danger of harming an
operator’'s health. Moreover, infinite cost and heavy environmental loading have arisen as issues for waste fluid
disposal treatment. The electric rust prevention machining method has prevented the fatal rust of work pieces
by supplying a slight electric current while using only harmiess water and non-using rust preventive agent.
The application of this method to the end mill cutting is being experimentally investigated. A stable electric
current supply is realized by using a constant current control and an appropriate electrode combination. In
addition, this method achieved rust prevention of work pieces for 3 hours. Moreover, an effective rust
prevention time and current area of 1 hour is clarified and rust prevention power is indicated as a low 0.0122W.
Afterwards, it was evaluated that hydrogen embrittlement of work piece was safe in practical use.
Subsequently, cutting performance using this method as machining on a work piece dipped in water is
compared with conventional cutting methods. When performing light cutting, this method is inferior to a water
immiscible cutting fluid, however surface roughness is improved more than with a water miscible cutting fluid.
Therefore, this method is considered to have potential as a the new environmental harmonic machining
method.

Key Words : Electric rust prevention machining, End mill cutting, Waste fluid treatment, Water machining,
Environmental harmonic machining
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