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Abstract— Turning is the course of action in which a single 

point cutting tool removes needless material from the 

surface of a spinning cylindrical work piece This review 

paper discuss development in literature on optimisation of 

process parameters in turning action by studying the 

influence of different process parameters. The purpose of 

turning operation is to bring into being low surface 

roughness of the parts. There are three parameter which are 

studied, namely fee , depth of cut and spindle speed for the 

optimization and minimization of the surface roughness. To 

optimize the process parameters it’s needed to determine 

which parameters are most important for required output 

because these quality features are highly linked and are 

expected to be subjective directly or in some way by the 

direct effect of process parameters. Optimization of surface 

roughness of turning is a multi-factor, multi objective 

optimization problem. 
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I. INTRODUCTION 

Turning is very major machining procedure in which a 

single point cutting tool removes unnecessary material from 

the surface of a revolving cylindrical work piece. The 

cutting tool is fed linearly in a path parallel to the axis of 

revolution. Turning is carried on a CNC lathe that gives the 

power to turn the work piece at a given revolving speed and 

to feed to the cutting tool at particular rate and depth of cut. 

Therefore three cutting parameters that is cutting speed, feed 

and depth of cut need to be indomitable in a turning 

operation. The reason of turning process is to construct low 

surface roughness of the parts. The  surface roughness is one 

more main factor to evaluate cutting performance. Surface 

roughness plays an, vital role in many areas and is a factor 

of great significance in the evaluation of machining 

accuracy.  

II. TURNING PROCESS 

Turning is one of the most significant machining procedure  

that can create wide range of parts. first and foremost, 

turning is used to make parts that are cylindrical in shape by 

single point cutting tool on lathe mechanism. The cutting 

tool is fed either linearly in the route parallel to the axis of 

rotation or at right angles to the axis of rotation of the work 

piece or along a particular path to construct complex shapes. 

The most important motion of cutting in turning action is the 

rotary motion of the workpiece, and the minor movement is 

the feed movement. 

 
Fig. 1: Turning process 

A. Cutting Parameters  

1) Feed 

It is used to explain the distance the tool moves per rotation 

of the work piece. A finer feed is compulsory and optional 

for better finishing.  

2) Cutting speed 

It is defined as the speed at which a point on the exterior of 

the work passes the cutting or point of the tool and is takes 

in meters/min. Cutting speed is measured by 

V =
𝜋𝐷𝑁

100
.............eqn(1) 

Where; 

 D = Diameter of work piece, 

N = Speed in rpm and 

V = Cutting speed in meter/min 

3) Depth of cut 

This is the quantity of how wide and deep the tool cuts into 

the workpiece. A large radial depth of cut will require a low 

feed rate, or else it will increase the load on the tool and 

reduce the tool life.  

4) Nose Radius 

Nose radius makes the cut smoother and finer as it can 

overlap the previous cuts and eliminates the peaks and 

valleys that a pointed tool produces. Having a radius will 

strengthen the tip, a sharp tip point will be fragile.  

B. Aspects of Machining Performance  

The above cutting parameters such as speed, feed depth of 

cut and nose radius influences many aspects of machining 

performance.  

They are as follows;  

1) Material Removal Rate (MRR):- 

MRR is defined as the material removed per unit time. 

Speed, feed and depth of cut together determine the material 

removal rate. 

MRR = (V) × (f) × (d) (mm3)/sec 

Where;  

V = speed  (mm/sec), 

 f = feed rate  (mm) and  

d = depth of cut (mm) 
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2) Surface Roughness:- 

Surface Roughness is a component of surface texture. 

Roughness is fundamentally a high frequency, short 

wavelength component of measured surface. Rough surface 

usually wear more quickly than smooth surface. Roughness 

may increase adhesion. Decreasing the roughness of a 

surface will increase the manufacturing cost. Surface 

roughness tester is the instruments which measures the 

surface roughness. 

III. LITERATURE REVIEW 

K. P. Warhode et al. [1] have optimized process parameter 

for material remove rate, power utilization and machining 

time using response surface methodology. The work piece 

material used for in progress investigation is Al6063 

aluminium alloy.  The experiments were conducted by using 

Taguchi L27 orthogonal array by in view of the machining 

restriction such as speed, feed and depth of cut. The result 

has indicated that it is feed rate which has significant 

influences both MRR and machining time and for power 

utilization speed is most chief parameter. 

An Nithyanandhan T. et al. [2] have investigated 

the property of progression parameters on surface finish and 

material removal rate (MRR) to obtain the best setting of 

progression parameters. And the analysis of Variance 

(ANOVA) is also used to analyze the influence of cutting 

parameters throughout machining. In this work, AISI 304 

stainless steel work pieces are turned on conventional lathe 

by using tungsten carbide tool. The results exposed that the 

feed and nose radius is the most notable process parameters 

on work piece surface roughness. though, the depth of cut 

and feed are the significant factors on MRR. 

D. Philip Selvaraj et al. [3] have studied the 

Taguchi optimization method was functional to find the 

most favourable process parameters, which minimizes the 

surface roughness for the duration of the dry turning of AISI 

304 Austenitic Stainless Steel. The  Taguchi orthogonal 

array, the signal to noise S/N ratio and the investigation of 

variance ANOVA were used for the optimization of cutting 

parameters. The ANOVA results shows that feed rate, 

cutting speed and depth of cut affects the surface irregularity 

by 51.84%, 41.99% and 1.66% respectively. A verification 

experiment was also conducted and confirmed the success 

of the Taguchi optimization process. 

Madhav Murthy A et al. [4] has studied the result 

of changing cutting constraint on surface finish using 

Taguchi method. In this learn the selected cutting parameter 

are cutting speed, feed, depth of cut and nose radius. 

Taguchi method with L16 orthogonal array (four factors and 

two levels) was used for experimentation and Analysis was 

done by Analysis of variance and regression equation has 

been adopted for predicting the surface roughness. Result 

show that, the factor feed rate is the most significant in 

influencing the surface roughness while the left over three 

factors measured are not significant. It was found that 

minimum surface roughness obtained at minimum nose 

radius, feed rate and maximum cutting speed. 

Ravindra Thamma [5] have developed and 

comparing multi regression models by collecting data 

pertaining to depth of cut, nose radius, feed rate, surface 

roughness and cutting speed during turning of AL6061 

aluminium alloy. Full factorial design of experiment 

procedure was used to develop the surface roughness 

regression model, within the range of selected parameter. 

The study reveals that cutting speed, feed and nose radius 

have major impact on surface roughness. Also depth of cut 

has significant impact on surface roughness in an interaction 

with other parameter. 

K. krishanamurthy et al. [6] performed experiment 

to investigate the effect of machining parameter on surface 

roughness and material remove rate of TiB2 particles 

reinforced aluminum (Al6063) metal. Four parameter 

namely cutting speed, feed, depth of cut and material are 

varied to study their effect on surface roughness and 

material remove rate. Experiment were conducted based on 

Taguchi L27 orthogonal array and then followed by 

optimization of the result using Analysis of variance to find 

out maximum material remove rate and minimum surface 

roughness. The best MRR was got when locating the cutting 

speed and feed rate at high values but low surface roughness 

obtained at high cutting speed and low feed rate. 

JitendraVermaet. al. [7] have taken ASTM A242 

type-1 ALLOY steel of 250 mm lenghth as well as 50 mm 

diameter of material for testing using a CNC lathe machine. 

L9 array taken and for analysed the data not only  Taguchi 

but also ANOVA approach used. They done that speed 

(57.47% contribution) is the most noteworthy factor 

affecting surface roughness as well as followed by feed 

(23.46% contribution). Cutting speed is the least momentous 

factor affecting surface roughness. 

Hari Singh et. al. [8] optimized setting of turning 

process parameters as depth of cut ,cutting speed as well as 

feed rate giving in an optimal value of the feed force when 

machining EN24 steel among TiC-coated tungsten carbide 

inserts.  The material of EN24 is a medium-carbon low-

alloy steel and gets its typical applications in the 

manufacturing of  machine tool parts. The L27 orthogonal 

array used for the study. They found that the percent help of 

depth of cut (55·15 %) and feed rate (23·33 %) in 

distressing the variation of feed force are notably larger as 

compared to the contribution of the cutting speed (2·63 %). 

Tian –syung Lan [9] present the optimization of 

cutting parameter –speed, feed, depth of cut and nose radius 

in order to improve surface finish and MRR orthogonal 

array has been adopted for planning of trial and multi 

objective optimization by using TOPSIS. It was observing 

that superior cutting speed, feed, depth of cut and minimum 

nose radius gives better surface finish and higher MRR. The 

result achieved by proposed multi purpose optimization 

technique, show that surface roughness and MRR increases 

about 27.80 %and 21.45 % respectively. 

Tejinder pal singh [10] has investigated influence 

of cutting tool parameter such as tool rake angle, nose 

radius, and the clearance angle on surface roughness in 

turning operation using single point cutting tool. Aluminium 

was used for testing. The arithmetical models were 

developed to predict the effect of various tool parameters on 

surface roughness. Coefficient and adequacy of the 

urbanized model has been checked using student’s‘t’ and ‘f’ 

test respectively at 95%. From this study it was found that 

surface roughness decreases with the increases in rake angle 

and also increase with increases in the nose radius. 
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IV. CONCLUSION 

From the on top of literature review we observed that most 

of the researcher have taken input parameters like feed rate 

,cutting speed and depth of cut and simply few researcher 

taken input parameter: nose radius, hardness, coating 

thickness of cutting tool, surroundings and output 

parameters: Cutting force, material removal rate, surface 

roughness, ,tool wear, average flank wear, power 

expenditure and machinability. We also found that for 

surface roughness the most large parameters are speed, feed 

and nose radius and least large parameter is DOC and for 

MRR the most important parameters are DOC, feed and 

speed and least momentous parameter is nose radius. For 

assembly turning process cost effective along with the 

guarantee about quality there is need to optimize the process 

parameter in a orderly way by using tentative method and 

arithmetical models 

 
Fig. 2: Main effects plot for means for surface 

roughness[11] 

 
Fig. 3: Main effects plot for S/N ratios for surface roughness 

[11] 

V. FUTURE WORK 

Material as low carbon austenitic stainless steel are used in 

industries for the dissimilar applications. Very low carbon 

number of content in austenitic stainless steel AISI 904L 

make machining surroundings gummy and results in rapid 

tool wear. In case of aluminium alloy AL 6063 as work 

piece material, optimization of turning process is carried out 

by allowing for input parameter as cutting speed, feed, depth 

of cut and nose radius and surface roughness, material 

removal rate, cutting temperature, power spending as output 

parameter. The rake angle is input constraint has effect on 

surface roughness is judge in case of Al6061 and aluminium 

as work piece material but it is not regard as in case of 

Al6063. 
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