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1. INTRODUCTION

Electropolishing is the smoothing of a metal surface anodically in a
concentrated acid. Metals are electropolished for cne or more of the
following purposes:

1= Improve appearance and reflectivity.

2= Remove edge burrs produced by mechanical cutting tools

3- Remove the stressed and disturbed layers of surface metal caused by

cutting processes.

Electropolishing is a very effective process in removing micCro=
roughness of metal. The evaluation of the quality of electropolishing=
process depends on many parameters, the most important among these
parameters 1is the quality of the surface texture of the produced

surface, i.e. the degrees of smoothness and brightness of the surface.

The surface texture can be analysised to three main features, the
micro=irregularities (roughness), the macroeirregularities (waveness),
and the form errors (Fig. 1). However, the roughness of the
electropolished surfaces can be considered as the dominant feature of

the surface texture which affects its quality.
There are many parameters can be used for roughness assessment. These
parameters fall into three groups, depending on the characteristics of

the roughness profile that they quantify. These groups are:

1. Amplitude parameters:
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Bending loading fatigue tests were performed using rotating bending
fatigue machine with the recommended shapes from Brass specimens to
calculate the fatigue life for the electropolished Brass specimens

under differents working conditions.

3. RESULTS AND DISCUSSIONS
3.1 EFFECT OF PHOSPHORIC ACID(H, PO,) CONCENTRATION

Electropolishing is a process which take place at the limiting
current,which is the maximum possible current at which a given
electrochemical process can be conducted. For three different H3
Po4 concentralions (8,10 &12 M/1) using the electropolishing

cell(see Fig.(3).) the limiting currents were determined.Moreover
surface roughness parameters were measured as well as the rate of

metal removal after the electropolishing process.

The relationships between current density and potential for the three
concentrations are shown in Fig.(4),in which the limiting current
decreases with the increase of H3 Po4 concentrations. The results

are in agreement with other workers (2). This decrease is explained on

the basis of mass transfer equation(2,3).

Fig.(4) illustrates the variations of the surface roughness average
Ra, average wave length )a , the average slope‘a ,and thke removed metal
Aw against the phosphoriceacid concentrations. The measured parameters
Ra,ﬁ‘a &8a decrease with the increase of the acid concentration till
they show minimum values at ccncentration of 10 M/1, then they
increase again with the increase of the H, PO, concentration. As

2 4
Faust(5) mentioned, an electropolished surface in essentially
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electropolishing do in the metal surfaces.

3.4. EFFECT OF ELECTROPOLISHING PROCESS ON THE MECHANICAL PROPERTIES

Since electropelishing empolys no mechanical action, it providesthe
means of studying the /true effect" of mechanical treatments of the
metal surface. The microroughness of a surface is a major factor in
friction and abrasion, electropolishing affects mainly the coefficient
of friction and wear performance of any two matting surfaces (4) .For
bearing services, the electropeolished surface could be superior to
that finished mechanically.

In order to investigate the effect of electropolishing process on the
mechanical properties of brass, it was necessary to prepair main shaps
of brass specimens(see Fig.(12) to be suitable for the temnsion tests
and fatigue life tests.

Effeat of Time an Brass Palishing

" — s ik .

468

- g4l |

60 — - - B
o

cin; 4 Wst pelished ¥

b o TR S

nin.pol. tine

=
/ ~5 5 e

o g T | B i

Exteasion in an

Load in dpr
3

S b 27 ——o

-dk.

FPig.1Q. Effect of electropolishing time on the teision tests

of electropolished brass specimens.

Alexandria Engineering Journal October 1989



Towards A Better Evaluation & 325

The effect of electropolishing time 5| 2 ect of acid
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Fatigue is defined a the tendency of metal to fracture under repeated
cyclic stress. Usually, fatigue failure occure at stress levels below
the yield point after many cyclic applications of this stress.
Factigue tests(bending loading) were carried out for cylindrical brass
specimens on rotating beam fatigue machine before and after
electropolishing considering the electropolishing time as a variable.
Fig.(13) represents the results on the S=N diagrams, showing that
fatigue 1life increases with the increase in the electropolishing time
under the same fatigue stresses. Fatigue limits for all the tested
conditions were about to be the same. but it is important to notice
the great increase in the fatigue life for electropolished specimens
specially those corresponding to high stresses (greater than 250 MPa).
This increament is due to the improvements in the surface roughness
due to the electropolishing process. Therefore it is recommended to
perform electropolishing process for mechanical parts which are

subjected to high fatigue stresses.-

4, Conclusion

The effects of the electropolishing process conditions; phospheric
acid concentration and temperature, and the time of electropolishing

on the behaviour and the quality of the process were investigated.

The results elaborate the effects of the process conditions on the
quality of surface produced, the mechanical properties and micro
structure of the polished workpieces. The conditions which results in
better surface quality were concluded. The electropolished workpieces

behave better fatigue behaviour specially at high fatigue stresses.
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