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Abstract 

The objective of present study is to reviews optimal setting of number of opportunities in 
research of influence of process parameters, tool geometry and cutting environment for 
different machining operations on metals and power consumption during turning of 
different kind of work material using various optimization techniques like Taguchi 
approach, genetic algorithm and RSM.  Taguchi robust design technique using L., 
orthogonal array was used for experimental run reviews. ANOVA is also used to find 
significance and percentage contribution of parameters for quality characteristics. 
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Introduction 

In manufacturing sector reducing the cost of production without decreasing the quality of product is major concerns 
in order to sustain competition in the market. For producing the product, surface finish is the major requirements 
of the customer. Surface roughness influence by wear resistance, fatigue strength, corrosion resistance, coefficient 
of frication and dirt on the surface. W.H. Yang et al. (1998) The work piece for the experiment S45C steel and 
tungsten carbide tools were used. From the experimental study it was concluded that output response i.e., surface 
roughness and tool life can be improved. Puertas Arbizu et al. (2003) the parameter on turning process. Full factorial 
design technique combined with RSM was used to optimize the process parameter. C.H. Che-Haron et al. (2005) 
investigated the surface roughness of titanium alloy during rough turning operation. The cutting tool uncoated 
carbide was used under dry conditions. Three process parameters were taken for experimentation. Microstructure 
change was seen while machining with dull tool. Surface roughness value obtained less than 6 µm. Chih-Wei Chang 

et al. (2007) Study of NDYAG pulsed laser and three cutting parameters on surface roughness. Al₂O, work piece 
was selected for turning operation. Laser-assisted machining is used for higher MRR. Taguchi approach with L9 
orthogonal array was used. 
 

Literature Survey 

A review of literature related to the field of optimization of process parameter during turning operation in different 
cutting environment. Since the study is mostly about parameter optimization for the material removal rate, surface 
roughness, power consumption and tool life using different type of optimization technique like Taguchi approach, 
RSM and genetic algorithm. This studied helps in the selection of the topic for my research work and various 
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parameters associated and required for successfully performing turning operation. W.H. Yang et al. (1998) The work 
piece for the experiment S45C steel and tungsten carbide tools were used. From the experimental study it was 
concluded that output response i.e. surface roughness and tool life can be improved. Puertas Arbizu et al. (2003) 
the parameter on turning process. Full factorial design technique combined with RSM was used to optimize the 
process parameter. C.H. Che-Haron et al. (2005) investigated the surface roughness of titanium alloy during rough 
turning operation. The cutting tool uncoated carbide was used under dry conditions. Three process parameters were 
taken for experimentation. Microstructure change was seen while machining with dull tool. Surface roughness value 
obtained less than 6 µm. Chih-Wei Chang et al. (2007) Study of NDYAG pulsed laser and three cutting parameters 

on surface roughness. Al₂O, work piece was selected for turning operation. Laser-assisted machining is used for 
higher MRR. Taguchi approach with L9 orthogonal array was used. Ahmet Hascalik et al. (2008) This study used to 
determine optimal turning parameters for surface roughness and tool life. Ti.6AL.4V alloy was used as work piece. 
The cutting tool inserts CNMG 120408-883 was used. Based on ANOVA result concludes that feed rate plays 
important. H. Yanda et al. (2010) The cutting tool insert was used TiN coated carbide under dry condition. ANOVA 
is used to found % contribution of output response. Experimental results for MRR compared with the results of 
FEM machining simulation deform-3D software.  Nikolaos I. Galanis et al. (2010) Experiments performed on CNC 
lathe using coated carbide (TiN-Aloy-TiC) cutting tool.  M. Kaladhar et al. (2011) Optimum machining parameters 
and significance of parameter were determined using ANOVA and F-test. M. kaladhar et al. (2012) Four diverse 
process parameters were taken at two diverse levels. MRR and surface roughness considered as an output. Ashok 
kumar sahoo et al (2012) studied effect of turning parameter on output responses like MRR and surface roughness. 
In this study Taguchi technique and GRA techniques were used to optimize of process parameter for turning of 
AISI 1040 steel. H.K. Dave et al (2012) the cutting parameter of diverse grade of EN material namely EN-8 and 
EN-31using different grade of cutting tool inserts. Optimum results were obtained by the use of Taguchi and 
ANONA techniques. From the experimental study it is conclude that depth of cut play significant role in MRR 
while inserts has maximum. S.K. et al. (2012) This study concludes that the optimum process parameter, according 
to maximum S/N ratio for the MRR feed. Md. Maksudul Islam et al. (2015) obtaining optimum process during 
turning of ASTM A48 Grey cast iron. L9 orthogonal array is used. HSS is used as a cutting tool. ANOVA was 
applied and material removal rate were studied. Optimum cutting parameters and significance of parameters were 
determined using ANOVA technique. Deveshpartap singh et al (2016) L9 orthogonal array is used. Minitab 15 was 
used for analysis. ANOVA was used to verify the result. ANOVA conclude that feed rate was the maximum 
contributed factor 54.65 % to the surface roughness. Sujan Debnath et al. (2016) Mild steel was selected for turning 
operation and coated carbide insert is used for tool. The cutting flow condition LFHV was the most optimum 
cutting condition to reduce the tool wear and surface roughness. S. Sakthivelu et al. (2017) S. Sakthivelu et al. (2017) 
studied the in CNC turning of aluminum 6063 with tungsten carbide inserts effect of machining parameters on 
surface roughness and MRR. Three machining parameters have been adopted. Robust Taguchi technique design is 
used. An orthogonal L9 array was used. The mean response and contribution were calculated using the ANOVA 
method and signal-to-noise ratio. 
 

Literature Gap 

From the literature survey we can see that there are a number of opportunities in research of influence of process 
parameters, tool geometry and cutting environment for surface roughness; cutting forces; material removal rate: 
tool life, and power consumption during turning of different kind of work material using various optimization 
techniques like Taguchi approach, genetic algorithm and RSM. To reviews optimal setting of number of 
opportunities in research of influence of process parameters, tool geometry and cutting environment for different 
machining operations on metals and power consumption during turning of different kind of work material using 
various optimization techniques like Taguchi approach, genetic algorithm and RSM.  Taguchi robust design 
technique using L., orthogonal array was used for experimental run reviews. ANOVA is also used to find significance 
and percentage contribution of parameters for quality characteristics. Also from the literature survey, it has been 
observed that there is limited research done which considers the influence of process parameter during CNC turning 
operation for EN-31 alloy steel using tungsten carbide cutting tool with rhombus geometry is not explored yet 
surface roughness and material removal rate. This material has high carbon percentage, hardness, compressive 
strength and wears resistance therefore used in wide range of applications like punches and dies, roller and ball 
bearing, gudgeon pins, and heavy gear and ejector pins. Hard turning (above 45 HRC) the temperature induce in 
the cutting zone is very high, excessive heat cause tool wear and hence reduce tool life. Analyze the three different 
processing parameters selected in this study and their effects on the initial response using the Taguchi method. By 
reviewing different paper studies of the experiment, robust design method using an orthogonal array was used.  So 
the assortment of appropriate machining parameters to achieve the goals of the manufacturing industry is one of 
the major concerns. 
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Experimentation 

The proposal for present work is carried out by finding the gap in literature and future scope. Considerable 
experiments were performed on CNC turning machine to obtain the objectives by the suitable selection of materials, 
machining parameters and cutting tool inserts during turning process. 
The experiments were conducted in the following sequence to attain the objectives 

▪ Selection of materials. 

▪ Selection of cutting factors and their levels. 

▪ Selection of responses or quality characteristic. 

▪ Selection of OA. 

▪ Selection of cutting tool inserts. 

▪ Preparation of set up for experiments. 

▪ Calculation of material removal rate. 

▪ Measurements of surface roughness. 
 
Selection of material 
The material selected for the work is EN-31 steel. The description of size of selected material is given as: 

▪ Number of rods- three 

▪ Diameter 48.3 

▪ Length - 180 mm 
 
Three experiments are performed on a single rod in the form of step turning.  
 

Conclusion 

From the literature survey we can see that there are a number of opportunities in research of influence of process 
parameters, tool geometry and cutting environment for different machining operations on metals and power 
consumption during turning of different kind of work material using various optimization techniques like Taguchi 
approach, genetic algorithm and RSM. Analyze the three different processing parameters selected in this study and 
their effects on the initial response using the Taguchi method. By reviewing different paper studies of the 
experiment, robust design method using an orthogonal array was used. ANOVA is also used to find the significance 
and contribution of quality characteristic parameters.    
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