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Analysis of Surface Finish in Burnishing of Brass
and Copper
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Abstract: Fine machining process of cylindrical surfaces exposed
to the high exploitation loadings has to ensure acceptable surface
quality and it’s longer functionality. Quality of surface is an
important factor to decide the performance of a manufactured
product. The main aim of this research work is to analyse the
impact of roller burnishing operation on the cylindrical work
material, directed to achieving smaller roughness of test
specimens. Roller burnishing is a fine machining process that is
used to improve certain physical and mechanical properties. The
common parameters in this work selected for burnishing process
is to determine and analyse surface roughness. The process
parameters considered for roller burnishing process are tool
material, force applied and the number of tool passes. The Roller
burnishing tool is made of high carbon steel, the burnishing
operation is done on copper and brass specimens with different
burnishing forces which are varying from 1 to 6 burnishing tool
passes. The surface roughness of the specimens was measured
before and after burnishing by using surface roughness tester. It
has been observed from the surface roughness Ra.

KEYWORDS: Roller Burnishing, Brass, Copper and Surface
finish.

I. INTRODUCTION

After the turning operations the surface roughness of the
samples has been measured using the surface roughness
measuring instrument. The surface roughness values have
been tabulated for each material.

Table 1 Surface roughness values of specimens

considered
Si. No Ra(um) Rq(um) Rz(um)
Copper 2.016 2.439 11.82
Brass 2.369 2.863 12.85
\ :
B -

Fig. 1 Pictorial view of experimental set-up
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1.1 Surface roughness test after burnishing:

By using the surface roughness measuring equipment the
surface roughness is determined after burnishing.

The variation of surface roughness with number of
burnishing passes is studied keeping the other burnishing
conditions (speed, feed and force) constant and the results
are shown in table 1 to 4.

It is observed that surface hardness increases with increase
in the burnishing force. This is mainly due to the increased
plastic deformation of micro irregularities with high
burnishing forces. There is an optimum burnishing force,
beyond which the surface hardness decreases.

Il. LITERATURE REVIEW

Higher work hardening of surface layer will lead to flaking
effect, which is the main cause for decrease in surface
hardness with higher and higher burnishing forces. The
burnishing force which gives maximum surface hardness for
test specimens by roller burnishing operation at a speed of
0.5m/s and feed of 0.1mm/rev and different forces has been
measured keeping speed and feed are constant.

It is observed from the graph that maximum reduction in
surface roughness is observed in the first five passes.
Beyond five passes, there is not much improvement in the
surface finish in the present experiment. In each number of
pass, the burnishing force is being applied on the deformed
asperities of the previous operation. Then, there will be a
further deformation in the asperities in each number of pass
thereby the surface roughness will decrease with number of
passes.

Fig 2 Surface roughness measurement
The variation of surface hardness with burnishing force is
shown in table for brass and copper by roller burnishing.
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I11. RESULTS AND DISCUSSIONS:

90.00
Table 2 Surface roughness values of copper specimens -——.’-\'—N
measured after burnishing at different burnishing forces 80.00 m
Surface Roughness, Ra(um) < 70.00
At £
No . At At At &= 60.00
Burni . . . g
of shin Burnis | Burnis | Burnis & 5000
Tool forcg hing hing hing 37
Pass 344 force= | force= | force= £ 40.00 —=—Burnishing
es | N | 409N | 473N | 56.9N ) force=34.4N
-‘:: 30.00 == Burnishing
1 1.253 | 1.047 | 0.847 0.813 ® 2000 force=40.9N
2 | 0905 | 0847 | 0.721 | 0.697 Burnishing
10.00 force=47.3N
3 0.776 | 0.703 | 0.618 0.567
0.00
4 0.957 | 0.867 | 0.753 0.698 0 2 4 6 8
5 1.038 | 0.994 0.802 0.757 No of Tool Passes
1.1 1.057 .857 .81 . . - .
6 08 05 085 0819 Fig. 4 Percentage of change in surface finish for different
number of passes
0.8
M At Burnishing force=34.4N
° At Bumshmz force-a0.9N From figures 3 it is found that the surface roughness (Ra)
EO'E AtBurnishing force=47 3N value decreased more for copper specimen when burnishing
i B At Burnishing force=56.9 was done on the specimens for number of tool passes equal
g™ to three, when compared with remaining. The surface
o roughness (Ra) value varied from 2.016 to 0.567um. The
7oz percentage of increase in surface roughness was close at
o1 I I burnishing forces 47.3N and 56.9N as shown in figure 4.
0 Table 4 Surface roughness values of brass speci
) ) X \ . ) g pecimens
No of Taol Passes measured after burnishing at different burnishing forces
Fig. 3 Variation of surface roughness after burnishing Surface Roughness, Ra(pm)
for different number of passes No At At At At
of Burnish | Burnish | Burnis | Burnis
Table 3: Percentage increase in surface finish values of Tool ing ing hing hing
copper specimens after burnishing at different Pass | force=3 | force=4 | force= | force=
burnishing forces es 4.4N 0.9N 47.3N | 56.9N
% increase in surface finish 1 0.539 0.491 0.447 0.416
No of A-t ; A-t ; A-t ; At ; 2 0.492 0.464 0.409 0.387
Tool Burnishin | Burnishin | Burnishin | Burnishin : : : :
Passe g g g g 3 0.476 0.424 0.381 0.347
force=34. | force=40. | force=47. | force=56.
S AN 9N 3N 9N 4 0.597 0.564 0.487 0.467
1 37.85 48.07 57.99 59.67 S 0.676 0.612 0.517 0.496
2 55.11 57.99 64.24 65.43 6 0.698 0.649 0.557 0.534
3 61.51 65.13 69.35 71.88
4 52.53 56.99 62.65 65.38
5 48.51 50.69 60.22 62.45
6 45.04 47.57 57.49 59.38
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08 At Burnishing force-34.4 After a certain number of passes, as the surface layer is
highly work hardened due to repeated contact of the tool,

L _:z:umls:m::mz;: further deformation of asperities at the same burnishing
05 force is not so considerable. Thereby, there is not much
‘ improvement in surface finish after a certain number of
03 passes.

o IV. CONCLUSIONS

’ 1 2 3 4 5 6

The Roller burnishing tool is made of high carbon steel, the
burnishing operation is done on aluminium, copper, brass
Fig. 5 Variation of surface roughness after burnishing and mild steel specimens with different burnishing forces

for different number of passes which are varying from 1 to 6 burnishing tool passes. The
surface roughness of the specimens was measured before
and after burnishing by using MITYOTO surface roughness
tester. It has been observed from the surface Roughness Ra.
The surface roughness of aluminium specimens had a

0.7 M At Burnishing force=40.9N

Surface Roughness (um)
=]
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o
Y

No of Tool Passes

Table 5 Percentage increase in surface finish values of
brass specimens after burnishing at different burnishing

forces . . . S
maximum increase in surface roughness at three burnishing
% increase in surface finish tool passes. The aluminium specimen surface roughness
No At At At At improved to maximum at peening pressure of 0.207MPa.

The shot peening process was done at three different
peening pressures of 0.138MPa, 0.207MPa and 0.276MPa.
The peening operations were done on turned aluminium,
copper, brass and mild steel specimens. The size of the ball
es 34.4N 0.9N SN 6.9N diameter was 0.1mm was used for shot peening process. The
1 77 95 79.97 8113 82 44 aluminium,_copper, brass an(_:i mild steel sp_ecimen surface
roughness improved to maximum at peening pressure of

of Burnis | Burnish | Burnishin | Burnish
Tool hing ing g ing
Pass | force= | force=4 | force=47. | force=5

2 7923 | 80.41 82.74 83.66 0.207MPa. The six samples of aluminium, brass, copper and
mild steel are measured to determine the longitudinal and
3 79.91 82.10 83.92 85.35 transverse residual stresses. Residual stresses induced in the
specimens after the burnishing and shot peening surface
4 | 7480 | 76.19 79.44 80.29 finish process; it was observed that the longitudinal and

transverse stresses increase across the depth of the
specimens. Maximum stresses were found at contact of the
6 70.54 72.60 76.49 77.46 burnishing tool and sho_t peens.17§ Radiography test was
conducted on the burnished specimens and shot peened
specimens. Both the two surface finishing processes have
2000 not generated any defects or cracks in the specimens. Micro
2000 —_— structure of burnished specimens and shot peened specimens
2000 m are determined. Due to increase in amount of cold working

process leads to increase in material flow to valleys.
Maximum burnishing force increases rate of surface
hardness which tends to mitigate depends on decreased

5 71.46 74.17 78.18 79.06

60.00
50.00

40.00 Burnishing

% change in surface f hish

3000 T force=34.4N generating rate of new dislocations at high level. The
2000 et o amount of work hardening is relatively low due to low
10.00 Ty SN improvement of surface hardness and high residual stresses
0.00 existing in surface layers.
0 1 2 3 4 5 6 7
No of Tool Passes
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