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Abstract
In this study, an experimental approach is presented for the measurement of the surface roughness of the machined surface produced
by simple turning operation in a computer numerically controlled (CNC) Lathe. The parameters used in the experiment were reduced
to three cutting parameters, cutting speed, depth of cut, feed rate. Other parameters such as tool nose radius, workpiece length,
wor kpiece diameter, and workpiece material was taken as constant. The effect of the process parameters namely, cutting speed, depth
of cut, feed rate, upon the response like surface roughness of the finished surface was analyzed by using 3D profilometer, during this
investigation. Experiments were carried out by keeping cutting speed, depth of cut, as constant and feed rate as variable.

Index Terms. Al-5Cu alloy, surface roughness, cutting speed, depth of cut, feed rate.
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1. INTRODUCTION

The service life of any workpiece depends on itspprties of
the surface, because this is with the direct cantafc
atmosphere, so the performance of any surface nwy ¢
affected because of the physical and chemical ehamdhe
surface [1]. There is a high demand of componerfts o
aluminium alloys of better finishing in the aerospa
industries in order to increase their performangeatoiding
presence of some stress concentrators in the surfach as
micro cracks, scratches, or striations producedindur
machining [2]. The productivity of any machine t@sid any
machined component is determined by the qualitythaf
surface produced by that machine. Hence for thedgoo
functional behavior of any mechanical componentseaing
good surface quality is of great importance [3]Ju3tsurface
roughness is used as an indicator of quality of @mogluct. It
influences properties like wear resistance, fatigtrength,
coefficient of friction, corrosion resistance, ligation, wear
rate of the machined parts [4]. In today’s manufdng
industries quality is one of the significant fastothe only
component to influence the customer to a levelatittaction.

In every industrial sector surface quality is detdcby the
surface roughness of the component [5].

Surface quality is a very essential requirement Huany
machined products. Any metal cutting processesmatenly
to shape machine components but also to produceod g
dimensional accuracy, good geometric shape andsfinface.
Now a days there are an increasing demand of mgeity)
products. Because of the increasing demand foritgual
products, manufacturing engineers are facing wikle t
difficulties of increasing productivity without cgomising

quality. Notably, precision machine components nequ
accurate processes. High precision machine toalscatting
tools are being manufactured for this purpose wiiah be
used at high speeds. These machine tools can Iséigag
controlled by a computer. In the same way, the nmii
quality must be controlled. Surface roughness carb®
controlled as accurately as geometrical form amdediional
quality as it fluctuates according to many factoushs as
machine tool structural parameters, cutting toobrgetry,
workpiece and cutting tool materials, environmeet. In
other words, surface quality is affected by the Imgiog
process, e.g. by changes in the conditions of rithe
workpiece, tool or machine tool. Surface roughngssnges
over a wide range in response to these parameigrdie
characteristics of any machined surfaces have fiignt
effect on the ability of the material to withstarsgveral
conditions like stresses, temperatures, frictiard aorrosion
[7]. The demand for high quality products with gomatface
finish increasing day by day because of newer agfitins in
various fields like automobile, die and mold martdiaing
and thus manufacturers are required to increaseuptivity
by improving surface quality to remain competitiire the
market [8]. Surface topography of any machined aaafis
characterized by many parameters, among them surfac
roughness is the most important parameter. To atalthe
surface integrity of any machined components, beeait
directly controls the surface functions, such aciém, wear,
lubricant retention and load carrying capacityimproves the
fatigue strength, corrosion resistance and créepvihich are
prerequisite in the case of aerospace componehts [9

Volume: 02 Issue: 09 | Sep-2013, Available @ http://www.ijret.org 296




IJRET: International Journal of Research in Engineering and Technology

el SSN: 2319-1163 | pl SSN: 2321-7308

2. EXPERIMENTAL DETAILS

Aluminum 320 gm and 5% Copper (16 gm) were melted i
muffle furnace at a temperature of 950°C and hald Z0
minutes in the furnace to have uniform distributadrCu in Al
melt. It makes the Al-Cu alloy called Duralium. Thelten
metal was then poured in the metallic mold of léns® mm,
and diameter of 18 mm. The machinability of theemnat was
checked in CNC Lathe machine. The material wasusirtg
Power Hacksaw, to make the specimen for the CN®d.at
machine. In CNC Lathe simple turning operation was
performed. There are many parameters which affedace
roughness. In this experimental study, the strattur
parameters namely, cutting speed, depth of cutl fate was
taken into consideration.

In most of the production processes turning is phienary
operation in the industry. The turning operatioroduces
components which have critical features which negucific
surface finish. Inadequate knowledge of the complexnd
factors affecting the surface finish in turning ogi®n, an
improper decision will cause high production cost dow
machining quality. Thus the proper selection ofiogttools

and process parameters is the most vital task. The
experimental conditions and results are shown inlerd and
Table 2 respectively.

Table-1: Details of experiment

Fig-2: Measurement of different surface roughness
Parameters in 3D profilometer

Table-2: Results of the experiment
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Z | 3 g 3z 3= < s | E
0n | = O =gy ©o = O c
1 Al-5Cu | High Cutting Surface o B £ £
alloy Speed | Speed Roughness 5| EE| € = =1 ! ~ =
2 Steel Depth  of| of  the o §§ e o Py N = =
Cut machined n1lo=lAa 18 @ o x |0
3 Feed surface 1 25.1 02 |65 | 0547| 405 17.3 3.2
= 2 25.1 0.2 7.0 0.608| 3.71 210 3.3
[T 18 4
IIE 3 [251]02 |75 0.656| 4.28] 11.0 2.9
b 4
[ 4 |251]02 |80 0.575| 3.86] 16.1 3.2p
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" N 5 25.1 0.2 8.5 0.482| 3.01] 295 3.1
,; 4
2 6 25.1 0.2 9.0 0.698| 4.08] 111 3.0
3 4
I: 7 | 251]0.2 9.5 0.632| 3.29| 17.3 3.2
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Fig-1. Surface Profile of the rough surface found in 3D 4
profilometer 9 [251]02 | 105 | 0.691] 4.07 148 32
4
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3. EXPERIMENTAL RESULTS & DISCUSSIONS

Initially specimen was prepared and experimentsvearried
out in CNC Lathe machine. To visualize the influemt feed
rate over surface roughness parameters (RA), ((Rnr),

(SA), four different line graph plot is shown in &h1, 2, 3,
and 4 respectively. It is evident from the Charthht as feed
rate is increasing RA seems to be increasing, aadvalue of
10 mm/min feed rate, RA is maximum, from Charv@, can

see that Rz parameter is continuously increasing an

decreasing as feed is increasing, at a value aihmmin feed
Rz reaches a peak value, from Chart 3, it is dlear when
feed rate is increasing, Rmr is rapidly increasiagd
decreasing, at a value of 8.5 mm/min feed rate RiBr
maximum, and from Chart 4, it can be said that eesdifis
increasing, SA parameter is also increasing andahte of
feed rate 7 mm/min, SA is maximum
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Chart -1: Effect of feed rate on surface roughness (Ra)ewhil
depths of cut and cutting speeds are constant
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Chart -2: Effect of feed rate on surface roughness (Rz)eavhil
depths of cut and cutting speeds are constant
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Chart -3: Effect of feed rate on surface roughness (Rmr)
while depth of cut and cutting speeds is constant
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Chart -4: Effect of feed rate on surface roughness (Sa)ewhil
depth of cut and cutting speeds are constant

CONCLUSIONS

An experimental study has been done for finding gbdace
roughness of the machined surface. The conclusiay be
drawn, the feed rate is a dominant parameter amdtinface
roughness increases rapidly with the increase &u fete.
From the above charts 1 to 4, it is clear that sheface
roughness parameters Ra, Rz, Rmr, Sa increasesatjsads
feed rate increases and after reaching certainevilalso
decreases and then again it starts increasing arsbrae
particular value of feed rate it reaches the maximpeak
value. So we can draw a conclusion that feed raagem
dramatic changes in the surface finish of the rmeszhi
surface.
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