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ABSTRACT

The effect of different cutting fluids on surface roughness of brass alloy workpiece during turning

operation was carried out in this research. This was performed with different cutting speed,while

other cutting parameters had been regarded as constants(feeding rate , and depth of cut). Surface

roughness of machined parts that will be tested by electronic surface roughness tester .The

results show that the standard coolant gives the best values of surface roughness for fixed cutting

speed ,followed by sun flower oil that has approximately the same effect, while the air stream as

a coolant gave unsatisfied results for the evaluation of surface roughness.

In the other hand the best values of surface roughness were recorded for maximum cutting speed
with all other types of cutting fluids.
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1. INTRODUCTION

The machining processes have an important
place in the traditional production industry.
Cost  effectiveness of all machining
processes has been eagerly investigated. This
is mainly affected selection of suitable
machining parameters like cutting speed,
feed rate and depth of cut according to
cutting tool and workpiece material. The
selection of optimum machining parameters
will result in longer tool life, better surface
finish and higher material removal rate.
During machining process, friction between
workpiece-cutting tool and cutting tool-chip
interfaces cause high temperature on cutting
tool. The effect of this generated heat
decreases tool life, increases surface
roughness and decreases the dimensional
sensitiveness of work material. This case is
more important when machining of difficult-
to-cut materials, when more heat would be
observed, M.B. Da Silva ,1998. Various
methods have been reported to protect
cutting tool from the generated heat.
Choosing coated cutting tools are an
expensive alternative and generally it is a
suitable approach for machining some
materials such as titanium alloys, heat
resistance alloys etc. The application of
cutting fluids is another alternative to obtain
higher material removal rates. O. Cakir and
etal,2007.

Cutting fluids consist of those liquid and
gases that are applied to the tool and the
material being machined to facilitate the
cutting operation.Vast quantities are used
annually to accomplish a number of
objectives: 1-To prevent the tool from
overheating , i.e. so that no temperature is
reached where the tool,s hardness and
resistance to abrasion are reduced, thus
decreasing the tool life. 2- to keep the work
cool so preventing machining that results in
inaccurate final dimensions . 3- To provide a
good surface finish on the work. 4-To wash
away the chips / clear the swarf from the
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cutting area . 5- To prevent corrosion of
work , the tool and machine(University of
Pretoria) .

Surface roughness is a commonly encountered
problem in machined surfaces. It is defined as
the finer irregularities of surface texture,
which results from the inherent action of the
production process. Consequently, surface
roughness has a great influence on product
quality,Mohd Zulhilmi,2010.

The product quality depends very much on
surface roughness. Decrease of surface
roughness quality also leads to decrease of
product quality. In field of manufacture,
especially in engineering, the surface finish
quality can be a considerable importance that
can affects the functioning of a component,
and possibly its cost. Surface roughness has
been receiving attention for many years in the
machining industries. It is an important design
feature in many situations, such as parts
subject to fatigue loads, precision fits, fastener
holes and so on. In terms of tolerances, surface
roughness imposes one of the most crucial
constraints for the machines and cutting
parameters selection in process planning,
Mohd Zulhilmi,2010.

Dry machining means machining the material
without any fluids at all, and only atmospheric
air surrounding the cutting zone. Dry
machining is elimination on the use of cutting
fluids. The interest in dry machining is often
related to the lower cost, healthy issues and
environmentally friendly .

Dry machining requires less power. Cutting
dry, the chips will move across the rake face of
the tool and so take the point of maximum heat
a way back from the tool tip. The tool will get
hot, but there is a larger bulk of tool in which
to dissipate the heat. In dry machining,
bringing the point of maximum heat much
closer to the point of cut where there is less
material to conduct away the heat; the tool life
decrease, Fig.1 shows an example on dry
machining, Mohd Zulhilmi,2010. In wet
machining, both the tool and the workpiece are
cooled using large quantities of lubricant. The
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coolant is subsequently cleansed and used
again, Fig.2 shows an example on wet
machining , Rohaida ,2008.

Raviraj Shetty,et al studies acomparative
experiments were carried out in cutting
AA6061-15v0l.%SiC (25 pm particle size ),
with cubic boron nitride insert KB-90 grade
under conditions of compressed air, oil water
emulsion-steam as coolant and lubricant,and
dry cutting, respectively. The experimental
results show that, with steam as coolant and
lubricant ,the friction coefficient and surface
roughness value are decreased respectively,
Raviraj Shetty,etal,2008.

Mohd Zulhimi bin Rifin studied minimum
quantity of lubrication (MQL) in machining is
an established alternative to completely dry or
flood lubricating system from the viewpoint of
cost, ecology and human health issues. Hence,
it is necessary to select MQL and cutting
conditions in order to enhance machinability
for a given work material. This thesis
describes experimental investigations on
influence of different lubrication conditions
such as minimum quantity lubrication (MQL),
dry machining and wet machining on surface
roughness. The surface roughness was
examined with Perthometer. Three different
materials had been chosen as work material.. It
was found that, minimum quantity lubricants
produced better surface finish as compared to
dry and wet machining. The result can
significantly reduce cost and environmental
pollution by wusing minimum quantity
lubrication, Mohd Zulhimi,2010.

*L B Abhang and M. Hameedullah, 2010 used
minimum quantity of lubrication of boric
acid mixed with base oil SAE 40 has proved
to be a feasible alternative to the
conventional cutting fluid. In the present
work 10% boric acid by weight mixed with
base oil SAE 40 is used as a MQL in turning
process. Variations in cutting (lubricant)
force, cutting temp, chip thickness and
surface roughness are studied under different
machining conditions. The results indicated
that there was a considerable improvement
in machining performance with MQL
assisted machining compared to dry
machining, L B Abhang,2010.
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Ahmad Dziauddin bin Mohamed, 2010,
investigated the different cutting tool length
parameter effect of surface roughness in CNC
Turning boring operation for an aluminium
6061 workpiece. A fractional factorial design
is use to evaluate the effect of five (5)
independent variables (cutting speed, feed rate,
depth of cut, tool length and diameter of
boring bar) on the resulting first cut surface
roughness (Ra). This study found that using
short tool length always produce a good
surface roughness and that only slight
improvement on surface roughness can be
achieved by properly controlling the cutting
parameters and/or the diameter size of boring
bar.
Suleiman Abdul-kareem, et al.,2011,
investigated the influence of the three most
important machining parameters of depth of
cut, feed rate and spindle speed on surface
roughness during turning of mild steel. The
individual parameters effect as well as effect
of interactions between the machining
parameters on the surface roughness height
Ra is analyzed using various graphical
representations. Using multiple linear
regressions, mathematical models correlating
the influence of machining parameters on the
surface roughness Ra during the machining
process were developed.

2. SELECTION OF SUITABLE
CUTTING FLUIDS

The selection of cutting fluids in machining
processes depends on various factors. The
selection of cutting fluids is carried out
according to factors mentioned below:
a. Type of machining processes
b. Type of machined workpiece material
c. Type of cutting tool material
The most important parameter in the
selection of cutting fluids is the
characteristics of machining process.
In turning, milling and grinding machining
processes water based cutting fluids are
more suitable due to using new cutting tool
materials such as hard metals and high
cutting speeds. The contact period between
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Cutting tool and workpiece material is small
when high cutting speeds are used.
Therefore penetration of cutting fluid will
not be sufficient. The type of crater wear on
cutting tool can be seen more oftrn. Water
based cutting fluids will reduce the effect of
generated heat on cutting tool wear, S.
Ebbrell et al,2000.

The other factor for selection of suitable
cutting fluids in machining processes is the
type of workpiece material. The application
of emulsion cutting fluids or thin mineral
oils should be selected for copper and copper
based alloys machining. High pressure
additive cutting oils are preferred for brass
machining ,S. Ebbrell,et al,2000.

The third influential parameter for selection
of cutting fluid in machining processes is the
cutting tool material. Various cutting tool
materials are commercially available for all
kind of machining processes. High speed
steel cutting tools can be used with all type
of cutting fluids. However waterless cutting
fluids are preferred when difficult-to-cut
materials are machined.

3.EXPERIMENTAL WORK

In this research , a series of experiments was
done to study the effect of cutting speed and
type of lubricants on resulting surface quality.
The turning machiene in workshop was used
with brass alloy workpeice material chemical
composition shows in Table 1, dimension of
the workpeice was 10mm diameter) Y+ xmm
. Carbide tools was used in the machining
trials.see Fig .3.

The cutting speed were chosen that ranged
from the available on the machiene in three
levels as shown in Table 2, only one level of
feed rate 0.2mm and depth of cut was applied
to the limited effect of the axial depth of cut on
the surface roughness in the turning operation.
Six types of conditions were chosen in turning
trials: dry condition ,wet condition contains:
water, soluble water water and soap solution in
percentage (3) soap to (10) water , sun flower
oil, standard coolant , and air stream. For
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every condition of cutting we use the variable
values of cutting speed to examine the effect
of the cutting fluids with cutting speed on
surface roughness .

After turning operation was accomplished
the work piece had been taken to measure its
surface roughness by Electronic surface
roughness tester as shown in Fig. 4. The
measuring device was calibrated with the
standard sample.

The readings of each measured value are
repeated three times and the average was
taken.

4. RESULTS AND DISCUSSION

The surface roughness of the machined
pieces was recorded, (Ra) this
parameter is known as the arithmetic
mean roughness value, AA(arithmetic
average)or CLA(center line
average).Ra is universally recognized
and the most used international
parameter of roughness, Dr.Mike et
al,1998.
a. Cutting speed affecting on surface
roughness:
Figs. 5 to 10 show the surface roughness for
dry,water,soulable water,oil ,Standard
coolant,and air stream for brass alloy turning
respectively. It was clearly revealed that in
every condition decrease in surface roughness
with increase in cutting speed, because it is
generally well known that an increase in
cutting speed improves machine ability. This
may be due to the continuous reduction in the
build up edge formation as the cutting speed
increases, Mohammad T.Hayajneh, et al.,
2007,

b. Coolant affecting on surface roughness
Figs. 11 to 16 show the relation ship between
the surface roughness and cutting fluid in
every cutting speed . It was noticed that the
maximum reduction in surface roughness was
observed to be in standard coolant condition ,
followed it the sun flower oil , after these the
soluble water . This is because the reduction
metal cutting forces. The decrease in surface
roughness due to standard coolant can be
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considering interest lubricating properties; this
reduces frictional forces at the chip-tool
interface and tool work piece interface. This
decrease the temperature at the cutting zone
and results in surface quality improvement.

5. CONCLUSIONS

In this study, the effected of cutting fluid
on surface roughness has been carried out .
The surface roughness has been recorded by
surface roughness measurement device, the
following conclusions can be drawn:

1. The standard coolant is found to
be the best choice of cutting fluid
to obtain finer surface roughness,
followed by sun flower oil that
has the same affecting, so it can
be use the sun flower oil instead
of standard coolant to give the
same results with lowest cost .

2. Machining with high cutting
speed decreases the surface
roughness with all types of
cutting fluids ,and with dry
cutting ,too.

3. The best results of surface
roughness has been obtained with
(2200 rpm) ,standard coolant |,
this value is (.125 um).
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Table 1. Chemical composition of alloy .

Items Cu Al Fe Pb Ni Si Sn Zn

Percentage | 58 .8 v 15 .8 05 | 12 36

Table 2. Cutting parameters.

Cutting
parameters

Feed (mm) 0.2
Speed (RPM) | 325 | 420 | 575 | 925 | 1400 | 2200

Table 3. Surface roughness of machined pieces in variable conditions.

. speed Ra . speed Ra

Condition level (ngm) (um) condition level (Igpm) (1)
B 325 13.32 B 325 2.421

C 420 10.52 C 420 1.652

A 575 6.22 A 575 1.141

DRY A 925 4.75 OlL A 925 0.882
C 1400 3.54 C 1400 0.661

C 2200 2.33 C 2200 0.432

B 325 8.95 B 325 0.736

C 420 6.64 C 420 0.4995

A 575 4.134 A 575 0.338

WATER A 925 3.182 S.COOLANT A 925 0.264
C 1400 2.346 C 1400 0.202

C 2200 1.556 C 2200 0.125

B 325 6.211 B 325 11.145

C 420 4.659 C 420 8.353

WATER A 575 2.845 AIR A 575 5.175
&SOAP A 925 2.12 A 925 3.94
C 1400 1.634 C 1400 2.956

C 2200 1.083 C 2200 1.954
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Figure 3 .Turning machiene with work piece.

Figure 4. Electronic surface roughness tester.
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