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A study on the Micro Surface Electrochemical Machining for Aluminum Alloy
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ABSTRACT

Micro Surface Electrochemical Machining has traditionally been used in highly specialized fields such as those of
the aerospace and defense industries. It is now increasingly being applied in other industries where parts with
difficult-to-cut material, complex geometry and tribology such as computer hard disk drive(HDD) are required. Pulse
Electrochemical Micro-machining provides an economical and effective method for machining high strength, high
tension, heat-resistant materials into complex shapes such as turbine blades of titanium and aluminum alloys. Usually
aluminum alloys are used bearings to hard disk drive in computer. In order to apply aluminum alloys to bearing used
in hard disk drive, this paper presents the characteristics of Micro Surface Electrochemical machining for aluminum

alloy.
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Fig. 1 Diagram of electrochemical reactions during
ECM of iron in NaCl electrolyte
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S : gap side

A : atomic weight

t : machining time

z : valency
Vo : voltage pulse
A V : overpotential

F : Faraday's constant(96500C)
K ¢ : combined electrolyte conductivity
p . : anode metal density

f : electrode(cathode) feed-rate
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Fig. 2 Schematic diagram of experimental set

Table 1 Experimental conditions

Power supply 50A, 300V
Workpiece(anode) A024
Electrode(cathode) Q

Electrolyte NaNO,

Surface ;::m Taykor Hobson
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Fig. 3 Theoretical removal rate vs machining time
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Fig. 4 Relationship between groove depth and pulse on
time
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Fig. 5 Relationship between groove depth and
machining time
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Fig. 6 Relationship between groove depth and

electrode gap size
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Fig. 7 Relationship between groove depth and
electrolyte concentration for various
pulse on time
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