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Abstract— The enhancement of productivity in manufacturing processes effects on the acceleration of the design and 
evolution in modern cutting tools. There is non-linear nature of metal cutting and the intricate connection to deformation, 
surface roughness along with time elapsed and power consumed. In this case a complete knowledge of the mechanics of 
metal cutting is still meager. So concentrating on that topic is great deal of recent exploration, which deals with high speed 
machining, and has been the main objective of the Mechanical Engineering in modern trend. The input parameters include 
cutting speed, feed rate and depth of cut which are cutting operations. Meanwhile in turning process, these parameters are 
found having greater impact on responses like surface roughness, power consumption and machining time which are output 
results. Hence there is a need to optimize the system parameters. So use of combined optimization techniques gives the best 
suitable values. This paper presents a review  and gives optimization technique which is combined use of RSM and Genetic 
algorithm in turning .     
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I. INTRODUCTION 
 
Turning operation is crucial in machine industries 
where work-piece is rotated along it’s axis and cut in 
form of chips by cutting tools with considering 
cutting parameters, for instance speed, feed, depth of 
cut. Despite of that it is difficult even to skilled 
operator to carry out the job with optimum 
parameters which avail better characteristics and 
excellent qualities. For the record optimization is the 
best suite technique to draw optimum values which 
reveals to accomplished optimum scenario of 
economy, performance hence overall profit. 
 
The turning operation is controlled by cutting and the 
geometry parameters. The cutting parameters include 
cutting speed, feed rate and depth of cut. Hence there 
is a need to optimize the process parameters. The 
objective is study to find out optimization of the 
process for minimization of surface roughness, power 
consumption and machining time for turning . Design 
of Experiments (DOE) will be adopted and optimize 
combination of process parameter chosen using 
response surface methodology. Optimization of the 
process parameters using Genetic Algorithm 
optimization.  
 
The RSM and genetic algorithm are the tools to 
measure the performance and calculate most suitable 
optimistic values. 

 
II. LITERATURE SURVEY 
 
In this work literature survey is done on various 
turning and optimization papers.  
 

M.A. Amrana,,et al (2013), analysed by using RSM 
for the minimum surface roughness measured for the 
hole was 1.06 Micrometer  at combination of 2000 
rpm spindle speed, 78 mm/min feed rate and 2.5 mm 
drill diameter. While the maximum surface roughness 
of 2.59 micrometer was measured at the combination 
of 250 rpm spindle speed, 153 mm/min feed rate and 
3.5 mm drill diameter . [1] 
 
C. Ramudu et al, (2012), this study investigates the 
use of tool materials and process parameters for 
machining or selected parameter range and estimation 
of optimum performance characteristic using 
integration of Taguchi and RSM . [2] 
 
Murthy B.R.N.,et al., (2012), Full factorial Design 
of Experiments (DOE) has been adopted using RSM 
and the results indicate that spindle speed was the 
main contributing parameter for the variation in the 
thrust force and drill diameter is the main 
contributing factor for variation in torque. The 
optimum combination of process parameter settings 
has been found out using the integration of Taguchi 
method and Response Surface Methodology. [3] 
 
S. Madhavan, S. Balasivanadha Prabu, (2012), For 
correlating the drilling parameters with respect to 
thrust force a second order response surface model 
has been developed. The developed model is 
significant at 95% confidence level, which shows that 
the developed model can be effectively used for 
drilling of CFRP composites within the range of the 
process parameters. Analysis of variance for the 
developed model revealed that the type of drill and 
the feed rate are the dominant factors that influence 
the thrust force. Thrust force recorded for HSS drill 
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was high when compared to Carbide. Since the 
hardness of HSS tool was less than the Carbide drill. 
Medium cutting speed and feed rate provided 
optimum thrust forces irrespective of the drills used. 
Significant reduction in cost and timing can be 
achieved by using this response surface model. [4]  
 
M.Subramanian, et al 2014, Response surface 
methodology is applied to develop a second order 
mathematical model that can be used to predict the 
surface roughness value for known values of tool 
nose radius, cutting speed and feed rate in CNC 
turning. The adequacy of the model is examined 
using ANOVA. The direct and interaction effect of 
the input parameters are also analysed. Also the 
mathematical model is optimized using Genetic 
Algorithm to attain minimum surface roughness. The 
predicted values of roughness are found to match 
closely with the observed values. [5] 
 
Mr. Ballal Yuvaraj P. et al.2012, This paper has 
discussed the application of Taguchi method for find 
a specific range and combinations of turning 
parameters like cutting speed , feed rate and depth of 
cut to achieve optimal values of response variables 
like surface finish, tool wear, material removal rate in 
turning of Brake drum of FG 260 gray cast iron 
Material. It  is effective methodology to find out the 
effective performance and machining conditions. 
Taguchi parameter design offers a simple, systematic 
approach and can reduce number of experiment to 
optimize design for performance, quality and 
manufacturing cost. It was a scientifically disciplined 
mechanism for evaluating and implementing 
improvements in products, processes, materials, 
equipments and facilities. [6] 
 
Tugrul O zel et al.2005 showed the effects of cutting 
edge preparation geometry, work piece surface 
hardness and cutting conditions results on surface 
roughness and cutting forces in the finished hard 
turning of AISI H13 steel. Cutting forces are 
influenced by cutting conditions but also the cutting 
edge geometry and work piece surface hardness.[7]  
 
Jeong Suk Kim et al. 2005 investigated that hard 
coatings improve the performance of cutting tools in 
aggressive machining applications, such as high-
speed machining. Along with, the relation between 
the machining characteristics and the Si contents 
investigated under various high-spindle speeds. It 
shown that the tool life was improved up to 50% for 
the Si content. [8] 
 
J.G. Lima et al. 2005 have evaluated the 
machinability of hardened steels at different levels of 
hardness and using a range of cutting tool materials. 
In turning of AISI 4340 steel using low feed rates and 
depths of cut, it is found that the forces were higher 
when machining the softer steel and that surface 

roughness of the machined part was improved as 
cutting speed increased and deteriorated with feed 
rate. [9] 
 
Yong Huang et al. 2005 evaluated tool performance 
by calculating tool life based on the flank wear as a 
function of cutting conditions, that is, cutting speed, 
feed, and depth of cut. Cutting speed plays a 
dominant role in determining the tool performance in 
terms of tool life, followed by feed and depth of cut, 
and other agree with predictions from the general 
Taylor tool life equation as well as experimental 
observations. [10] 
 
J.A. Arsecularatne et al. 2006 described an 
experimental investigation on machining AISI D2 
steel of hardness 62 HRC with PCBN tools which is 
hard to cut. Result showed tool life of tested PCBN 
reached the end due to flank wear. The highest 
acceptable values of tool life and volume of material 
removal obtained at the lowest speed tested (70 
m/min) but the highest feed used resulted in the 
highest material removal, lower feeds resulted in 
higher tool life values. [11]   
 
Ibrahim Ciftci. 2006 presented the results of 
experimental work carried on austenitic stainless 
steels (AISI 304 and AISI 316) in dry turning using 
CVD multilayer coated cemented carbide tools. The 
cutting tools used were TiC/TiCN/TiN and 
TiCN/TiC/Al2O3 coated cementite carbides. Results 
are the cutting speed affects the machined surface 
roughness values significantly. With increasing 
cutting speed, the surface roughness values decreased 
till minimum value is reached . [12] 
 
Abhijeet S. Morea et al. 2006 proposed that PCBN 
is the dominant tool material for hard turning 
applications due to its high hardness along with high 
wear resistance, and high thermal stability. Research 
represented the result that the flank wear occurred 
due to abrasive actions of the martensite present in 
the hardened AISI 4340 alloy. PCBN inserts crater 
wear is more than cBN–TiN coated inserts because of 
the lubricity of TiN capping layer on the cBN–TiN 
coating. [13] 
 
Reginaldo T. Coelho et al. 2007 showed the results 
of tool wear, cutting force and surface finish carried 
out from the turning operation on hardened AISI 
4340 using PCBN coated and uncoated edges. Three 
different coatings were tested: TiAlN, TiAlN-
nanocoating &AlCrN. TiAlN-nanocoating performed 
better in terms of tool wear & surface roughness. [14]   
 
R.S. Pawadeet al. 2008, the residual stress analysis, 
micro hardness measurements and degree of work 
hardening in the machined sub-surfaces were used as 
criteria to obtain the optimum machining conditions 
that give machined surfaces with high integrity. [15] 
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IlhanAsilturket al. 2011 focused on optimizing 
turning parameters based on the Taguchi method to 
minimize surface roughness. Dry turning tests are 
carried out on hardened AISI 4140 with coated 
carbide cutting tools. Results indicate that the feed 
rate has the most significant effect on Ra and Rz. [16] 
 
Simon Medina et al. 2006 Rolling contact tests were 
carried out on two copper alloys with contrasting 
post-yield properties. Using scanning and 
transmission electron microscopy the progression of 
damage was investigated. [17] 
 
Toshihiko Kuwabara et al. 2009 experiments on 
copper alloy sheets (phosphor bronze) and 6000 
series aluminum alloy sheets (AA6016-T4) in-plane 
tension and compression were conducted using a 
specially designed testing apparatus.Difference 
observed in the flow stresses between tension and 
compression for the copper alloy, not for the Al alloy. 
[18] 
 
S.C. Sharma et al. 2001 The wear behavior of 
unreinforced and  SiC particles reinforced phosphor–
bronze alloy composite materials is studied under 
unlubricated conditions as a function of sliding speed 
and applied loads. The results indicated that the wear 
rate of both the composites and the matrix alloy 
increased with increase in load and sliding speed. 
However, the composites exhibited lower wear rate 
than the alloys. [19] 
 
J. Rech. 2006 found out that various coatings 
deposited on a carbide insert has shown the sliding 
properties of the TiN and (Ti, Al)N+MoS2 coatings, 
compared to uncoated tools in the context of high-
speed dry turning of steels. TiN and (Ti, Al)N+MoS2 
coatings reduce the tool–chip contact area, the 
thickness of the secondary shear zone and the 
temperature , which reduce the heat flux transmitted 
to the cutting tool substrate. [20]   
 
Renato Franc oso de A vila et al. 2006 tested the 
performance of uncoated and coated carbide tools 
(ISO grade K10) with a 3 _m thick monolayer of TiN 
(produced by PAPVD) when continuous turning AISI 
8620 steel. Their results indicate that two distinct 
crater wear rates are present when machining using 
coated cutting tools, whereas a higher and single wear 
rate was identified for the uncoated inserts. [21] 
 
C.H. CheHaron et al. 2006, investigated the tool life 
and wear behaviour at various machining parameters. 
Coated carbide (KC 9125) and uncoated carbide (K 
313) were used in turning tool steel AISI D2 bar with 
hardness of 25 HRC and have found that the wear 
progression for both type of carbide tools experienced 
three stages of wear rate, namely; initial, gradual and 
abrupt stages of wear mechanism. Slow wear rate and 
uniform flank wear were observed at low feed rate of 

0.05 mm/rev. Generally, coated tool performed better 
as compared to uncoated tool. [22] 
 
Prabhu U. Arumugam et al. 2006  investigated the 
performance of polished chemical vapor deposited 
(CVD) diamond tool carbide inserts in comparison 
with unpolished CVD diamond coated carbide tool 
inserts in the dry turning of A390 aluminum–silicon 
hypereutectic alloy. They demonstrated that CVD 
diamond-coated polished tools generate fewer 
particles, unlike conventional diamond tools (PCD 
and unpolished CVD) improve tool life and reduce 
the cutting forces. [23] 
 
J. Rech. 2007 found out that coatings exhibit to the 
best tribological improvements compared to uncoated 
tools. Four complementary methods were used to 
qualify the performance of the tribological system 
with the purpose of reaching a better global 
understanding of the capability of coatings, chip 
formation mechanisms, cutting forces, interface 
temperature. TiN and (Ti,Al)N+MoS2 coatings have 
shown the best tribological improvements compared 
to uncoated tools. [24]   
 
A. Devillez et al. 2007 studied the elementary 
orthogonal cutting process by taking different coated 
tools and different cutting conditions. They have used 
the energy dispersive X-ray analysis and white light 
interferometer to observe the wear mechanisms and 
the AlTiN coating was seems to be the best coating. 
Its good tribologicalbehaviour limits welding and 
unstable built-up-edge phenomena, abrasive wear is 
also reduced by its very high hardness due to its ultra-
fine crystallinity. [25] 
 
Noordin, M.Y et al. 2007 introduced hard turning to 
manufacture parts made from hardened steels. TiAlN 
coated carbide tool was selected to finish machine 
hardened steel. Performing hard turning dry at 
various cutting conditions, that is, cutting speed and 
feed rate, revealed that satisfactory tool lifevalues and 
surface finish values that meet the strict range of 
finish machining were obtained when finish 
machining hardened steel of 47–48 HRC hardness. 
[26] 
 
Vishal S Sharma et al. 2007 investigated the 
machining AISI 52100 steel using a carbide-coated 
tool. It was found that the cutting force increases with 
the feed rate and depth of cut. The approach angle has 
little effect on the cutting force, and increasing the 
speed causes the cutting force to decrease slightly. 
The feed force increased with increasing depth of cut 
and decreased with increasing approach angle, speed, 
and feed rate. [27] 
 
Reginaldo T. Coelhoa, et al. 2007 analysed on tool 
wear when turning hardened AISI 4340 with coated 
PCBN tools using finishing cutting conditions. They 
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have shown the results of tool wear, cutting force and 
surface finish obtained from the turning operation on 
hardened AISI 4340 using PCBN coated and 
uncoated edges. Due to a combination of high 
hardness in the cutting temperature range and the 
presence of an oxidizing layer, TiAlN-nanocoating 
performed better in terms of tool wear and surface 
roughness. [28] 
 
RecepYigit et al. 2008 have done an experimental 
investigation on the effect of cutting speed in turning 
nodular cast iron with coated and uncoated cutting 
tools. The test showed that uncoated WC/Co tool was 
the worst performing tool with respect to tool wear 
and the worst with respect to surface finish. The 
multilayer TiCN+TiC+TiCN+Al2O3 +TiN-coated 
carbide tool with external TiN layer is the most 
suitable one for turning nodular cast iron, especially 
at high cutting speeds. [29] 
 
D.I. Lalwani, N.K. et al. 2008 investigated the effect 
of cutting parameters (cutting speed, feed rate and 
depth of cut) on cutting forces (feed force, thrust 
force and cutting force) and surface roughness in 
finish hard turning of MDN250 steel using coated 
ceramic tool. They have used response surface 
methodology (RSM) and sequential approach using 
face centered central composite design. [30]   
 
R.F. Avila et al. 2008 analyzed cutting tool life used 
for cemented carbide tools is the depth of the crater 
(KT) located on the rake face, given as a function of 
the feed rate. The result brought a new approach and 
confirm the importance of the coating to the crater 
wear resistance, even if the coating has already been 
delaminated on the rake face. [31] 
 
Tugrul O zel et al. 2009 investigated the effects of 
cutting edge geometry, workpiec ehardness,feed rate 
and cutting speed on surface roughness and resultant 
forces in the finish hard turning of AISI H13 steel. 
Their results shows that honed edge geometry and 
lower workpiece surface hardness resulted in better 
surface roughness. Cutting-edge geometry, workpiece 
hardness and cutting speed are found to be affecting 
force components. The lower workpiece surface 
hardness and honed edge geometry resulted in lower 
tangential and radial forces. [32] 
 
Kyung-Hee Park et al. 2011  have analyzed the 
flank wear on the multi-layer (TiCN/Al2O3/TiCN) 
coated carbide inserts while turning AISI 1045 steel 
using advanced microscope and image processing 
techniques including wavelet transform,they have 
obtained the flank wear profiles and analyzed the 
surface roughness and groove sizes on the coating 
layers. The dominant wear mechanism was found to 
be the abrasion by the cementite phase in the work 
material. They concluded that the hardness of the 
coating is the most important requirement to resist 

flank wear due to its high wear resistance against 
abrasion. [33] 
M.A. El Hakim et al. 2011 presented the 
performance of four cutting tool in the machining of 
medium hardened HSS: polycrystallinec-cBN (c-BN-
TiN), TiN coated polycrystallinec-cBN (c-BN-TiN), 
ceramic mixed alumina (Al2O3-TiC), and coated 
tungsten carbide (TiN coated over a multilayer 
coating (TiC/TiCN/Al2O3)) and have found that the 
high chemical and thermal stability of Al2O3 tribo-
films protects the tool substrate because it prevents 
the heat generated at the tool/chip interface from 
entering the tool core. [ 34] 
R. Suresh et al.2012 analyzed the effects of process 
parameters on machinability aspects by using 
multilayer hard coatings (TiC/TiCN/Al2O3) on 
cemented carbide substrate for machining of 
hardened AISI 4340 and have found that the optimal 
combination of low feed rate and low depth of cut 
with high cutting speed is beneficial for reducing 
machining force. Higher values of feed rates are 
necessary to minimize the specific cutting force. The 
machining power and cutting tool wear increases 
almost linearly with increase in cutting speed and 
feed rate. The combination of low feed rate and high 
cutting speed is necessary for minimizing the surface 
roughness. Abrasion was the principle wear 
mechanism observed at all the cutting conditions. 
[35] 

 
II. LITERATURE OUTCOMES 
 
This review paper provides good techniques that can 
be applied in my work. Reading the literature reviews 
helped to clarify my understanding of RSM and 
genetic algorithm. Literature review gives the best 
idea to formulate new methodology and techniques 
for proposed work and which will be best suitable for 
further research in current field. This scrutiny gives 
stimulation for my research work to generate new 
methodology to find out optimum results using RSM 
and Genetic algorithm under different parameters. 
 
CONCLUSIONS & FUTURE SCOPE 
 
From the literature survey, it has been concluded that 
research has been carried out turning of various 
materials such as different grades of stainless steel, 
copper, brass and some composites in order to study 
the effect of process parameters on responses along 
with the various optimization techniques but  
very few work has been notified with the combined 
use of response surface method and genetic algorithm 
in the turning process. Therefore, it is needed to 
extend present research . 
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