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Abstract

Abstract

Recently, lots of high temperature resistance, high strength and high hardness
materials has appeared in machining industries. These materials have some problems
in the process of machining because of these characteristics, such as high cutting force,
serious tool weal and low surface quality. If we use traditional tool or machining
methods, we may fail and it could not reach industrial request. With the development
of times, people have proposed many machining methods. The electric hot machining
is one of effective methods in hot machining.

This article has does some researches about electric hot machining and proposed
a new electric hot assisted turning method. The purpose is research it feasibility and
effect. The electric hot assisted turning make low voltage and large current enter into
a loop which constituted by DC power, heating electrode and workpiece. When the
current flows through contact resistances which exist between electrode and
workpiece. The resistances can produce quantity of heat. The workpiece is heated to
high temperature so the workpiece material hardness decreases. Then we start turning,
the cutting force and the tool wear will be reduced. The workpieces’ hardness at high
temperatures has been tested. Then we measure the workpieces’ high temperature
hardness based on principle of electric heating. After that, we research the high
temperature hardness distribution rule and appropriate softening temperature. We also
research the electric hot Assisted Turning process through the finite element
simulation based on ANSYS. The result proves that the machining process can keep
the workpisce’s softening temperature and metallographic structure stability. The
paper also found a experimental platform for the electric hot assisted turning. It
includes electric hot system and machining monitoring system which is based on
virtual instrument. We collect and analyze vibration signals in machining process and
then optimizing the cutting parameters and the electric heat parameters.

The article take Crl2 hardened die steel (59HRC) and 304 stainless steel

(55HRA) as experimental subjects. Then use single factor experiment method into the
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contrast test between electric hot assisted cutting and traditional cutting. We record
the tool wear conditions in the experiment. And then we analyze the vibration signals
after the experiment which based on lift wavelet transformation. The results show that
the vibration amplitude of electric hot assisted turning is 2 to 10 times low than the
traditional turning of Cr12 hardened die steel. for another, the tool life is 6 times than
the traditional turning. The vibration amplitude of electric hot assisted turning is 2 to
8 times low than the traditional turning of 304 stainless steel, and the tool life is 9
times than the traditional turning. In conclusion, the electric hot assisted cutting is an
effective method.

Beside, the article also proposes a new method about electric hot assisted cutting.
That is electric spark turning. This method constitutes AC power, electrode and
workpiece as a loop, a vibration motor is installed on one of electrode. When the loop
is connected, we start the motor; the motor will vibrate the electrode at the same time.
The electric spark is appeared as the loop connects or breaks. The paper founds a
corresponding experimental platform, makes a experiment on Cr12 hardened die steel.

The result shows that this method is feasible in theory. It is good for machining.

Keywords: Electric hot assisted turning; Vibration Signal; lift Wavelet Transform,;

Electric spark turning.
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