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Abstract— The tool work piece combination of the Raw 

material HCHCr with cemented carbide and CBN tools shall 

be explored in this work. The parameters – Speed, Feed and 

Depth of cut to be maintained for HCHCr shall be 

determined in terms of optional values or levels for each of 

the tool type. Historic data shall be referred from the records 

of the company to understand the effect of introducing 

variation in the input to realize a given output as a 

‘Response’ for surface finish. Statistical data analysis shall 

be performed using ANOVA, DOE and Regression to 

identify the given machining parameters for the operation. 

Experimental run shall be conducted for validating the values 

realized through this Analytical treatment of the data. 

Surface roughness tester shall be employed for determining 

the response. Recommendation to be offered at the 

concluding phase of this work in terms of the ‘optional set of 

values’ for the process parameters. 
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I. INTRODUCTION 

The challenge of modern machining industries is mainly 

focused on the achievement of high quality, in terms of 

work piece dimensional accuracy, surface finish, and high 

production rate, less wear on the cutting tools, economy of 

machining in terms of cost saving and increase the 

performance of the product with reduced environmental 

impact. Surface roughness plays an important role in many 

areas and is a factor of great importance in the evaluation of 

machining accuracy. The Taguchi method is statistical tool, 

adopted experimentally to investigate influence of surface 

roughness by cutting parameters such as cutting speed, feed 

and depth of cut. The Taguchi process helps to select or to 

determine the optimum cutting conditions for turning 

process. Many researchers developed many mathematical 

models to optimize the cutting parameters to get lowest 

surface roughness by turning process. The variation in the 

material hardness, alloying elements present in the work 

piece material and other factors affecting surface finish and 

tool wear.  

II. LITERATURE REVIEW 

Wojciech Zębala*, Robert Kowalczyk, Andrzej Matras [1] 

The investigation shows the result analysis of the recorded 

total cutting force components (Ff, Fp, Fc) during turning of 

WC-Co (25 % Co) with tools made of polycrystalline 

diamond PCD. Turning tests of sintered carbides (WC Co 

shaft with content of 25% Co) accomplished by the inserts 

with three different nose radii, each cutting test had been 

carried out on the distance 54 mm at the constant depth of 

cut 0.2 mm.  it was noticed, the largest growth is for the 

passive force component Fp. In addition, the mathematical 

models for cutting force value prediction as the cutting path 

increases are presented. There is presentation of the 

algorithm of optimization and control of the super hard 

materials turning process. 

S.Sivasankarana*, P.T.Harisagarb, E.Saminathanb, 

S. Siddharthb, P.Sasikumarb [2] This investigation shows 

the effect of process parameters on surface roughness of 

glass fiber reinforced polymer (GFRP) composite pipes. On 

the basis of high speed turning centre (CNC) with poly-

crystalline diamond (PCD) tool experiments had been 

conducted. The cutting speed, feed, depth of cut, and work 

piece type (E-Glass mat and E-Glass woven specimen) were 

considered as process parameter. The pipes used in 

experiment were fabricated using the filament winding 

process. It consists of 70 percent epoxy polyester resin and 

30 percent glass fiber. The E-Glass woven and E-Glass mat 

fiber reinforced composite material had been compared. The 

mechanical properties had also conducted as per ASTM 

standards. Based on the results, it has been observed that 

good machinability had obtained at lower cutting speed, 

feed rate, depth of cut for mat fiber reinforced GFRP pipe. 

B.Singarvela*,T.Selvarajb , R.Jeyapaulc[3]  In this 

experimental analysis Taguchi based utility concept  is used 

coupled with Principal Component Analysis (PCA) on 

turning of EN25 steel with CVD and PVD coated carbide 

tools to estimate the optimum machining parameters. For 

obtaining the simultaneous minimization of surface 

roughness, cutting force and maximization of material 

removal rate this method has been employed. The multi SN 

ratio is calculated by the product of weight factor and SN 

ratio to the performance characteristics in the utility concept. 

The weight factors involved for all objectives found by 

adopting the Principal component analysis. Finally the 

relative significance of machining parameter in terms of 

their percentage contribution had found by applying 

ANOVA concept on multi SN ration. 

K. Wonggasema,*, T. Wagnerb, H. Trautmanna, D. 

Biermannb, C. Weihsa[4]  In this investigation there is a 

demonstration of an optimization of the PCA-based DI 

based on empirical models of hard turning of AISI 6150 

steel in which uncertainties are propagated by model errors. 

The obtained results are the degree of importance of each 

performance measure has been adjusted by the integration of 

the covariance information into the overall performance 

index . 

S.J. Raykara*, D.M. D'Addonab, A.M. Manea[5] 

This paper the Grey Relational Analysis (GRA) is used for 

investigation of High Speed Turning of Al 7075, a high 

strength aluminium alloy used for aerospace applications. 

GRA is also used for Multi-objective optimization of 

surface roughness, power consumption, material removal 

rate and cutting time which are some important parameters 

to decide the capability and suitability of high speed turning. 

By machining Al 7075 at high cutting speeds the 
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investigation of performance of coated and uncoated carbide 

cutting tool has been done. On the basis of GRA results 

Suitable cutting parameters with appropriate cutting tool for 

high speed turning of Al 7075 are suggested at the end. 

R. Venkata Rao*, V.D. Kalyankar[6] This paper 

focused on the primary objective in multi-pass turning 

operations is to produce products with low cost and high 

quality, with a lower number of cuts. Parameter 

optimization is the very important process to achieve this 

goal. It usually involves the optimal selection of cutting 

speed, feed rate, depth of cut and number of passes. 

Recently developed advanced optimization algorithm, 

named, the teaching–learning-based optimization algorithm 

had been used in this process, for parameter optimization of 

a multi-pass turning operation. Two different examples 

attempted previously by various researchers using different 

optimization techniques, such as simulated annealing, the 

genetic algorithm, the ant colony algorithm, and particle 

swarm optimization, etc. had been considered here. The first 

example is a multi-objective problem and the second 

example is a single objective multi-constrained problem 

with 20 constraints. The effectiveness of teaching–learning-

based optimization algorithm had been proved over other 

algorithms. 

P. Jayaramana*, L. Mahesh kumarb[7] A novel 

approach was presented for the optimization of machining 

parameters on turning of AA 6063 T6 aluminium alloy with 

multiple responses based on orthogonal array with grey 

relational analysis. Experiments were conducted on AA 

6063 T6 aluminium alloy. Turning tests were carried out 

using uncoated carbide insert under dry cutting condition. 

Optimization of turning parameters such as cutting speed, 

feed rate and depth of cut has been done considering the 

multiple responses such as surface roughness (Ra), 

roundness (Ø) and material removal rate (MRR). The grey 

analysis was used to determine grey relational grade (GRG). 

Based on the values of grey relational grade optimum levels 

of parameters had identified and then by ANOVA the 

significant contribution of parameters was determined. 

Confirmation test was performed to validate the test result. 

Experimental outcomes had proved that the responses in 

turning process can be enhanced efficiently through this 

fresh approach. 

Yansong Guoa, Jef Loendersb, Joost Dufloua, Bert 

Lauwersa, *[8] In this paper, an approach which 

incorporates both energy consumption and surface 

roughness was presented for optimizing the cutting 

parameters in finish turning. Based on a new energy model 

and a surface roughness model, derived for a given machine 

tool, cutting parameters were optimized to accomplish a 

precise surface finish with minimum energy consumption. 

Deepak Da*Rajendra Bb[9] This paper focused on 

the optimization of the process parameter such as cutting 

speed, depth of cut and feed rate on surface roughness 

produced on the machined component. Analysis was carried 

out using Taguchi robust design principles. From the 

analysis, feed rate was found to be the most influential 

process parameters which influence the surface roughness 

followed by cutting speed and depth of cut. Increase in feed 

rate and depth of cut was found to increase the surface 

roughness. 

M. Durairaja,*, S. Gowri[10] This paper deals with 

CNC Micro turning of Inconel 600 alloy with titanium 

carbide coated tool. Machining has been done in DT-110 

integrated multiprocessor micro machine tool. Micro turning 

was carried out with full factorial experiments with various 

combinations of cutting parameters such as speed (25,31, 

and 37 m/min), feed (5,10, and 15 μm/rev) and depth of cut 

(30,50 and 70 μm). For every set of experiments, the output 

parameters such as the tool wear and the surface roughness 

were measured. Non-linear regression model was used to 

represent relationship between input and output variables 

and a multi-objective optimization method based genetic 

algorithm was used to optimize the cutting parameters in 

turning process such as cutting speed, feed and depth of cut. 

Two conflicting objectives such as tool wear and surface 

roughness were simultaneously optimized. 

III. PROBLEM STATEMENT 

The CNC turning involves holding the work piece firmly in 

the self centering chuck and rotating the work piece against 

a sharp tool tip to effect material removal through chip 

formation. This machining process is widely used in the 

industry for achieving high material removal rate (MRR) 

and a smooth finish over the part produced (Ra value). The 

popular material used in the industry dealing with Die, 

Molds and Fixtures uses HCHCr for parts that require high 

hardness combined with good toughness to absorb shocks. 

The concerned company supporting this work deals 

in the tooling domain and uses the said material – HCHCr 

for producing pins, shafts and other components with radial 

symmetry. The process at the production shop floor arms at 

high rate of production (higher MMR) with dimensional 

accuracy and a good surface finish. For initiation the historic 

data collected in the past for a given set of process 

parameters yielding a certain output in terms of Ra value is 

available with the company. This data could be referred for 

analysis while additional experiments could be performed 

towards the concluding phase of validation. 

The process parameters - Namely, speed, feed and 

the Depth of cut and the type of coolant for the operation are 

identified as the prime parameters influencing the ‘MRR’ 

and the `Ra value’. Any variation over the values for these 

parameters shall directly results in alteration over the output 

realized i.e. the ‘Response’ would change based on the 

degree of change in the input. 

Research work needs to be undertaken to find the 

optimum values for each parameter that would render a 

desired Ra value for a satisfactory MRR. The tool to be used 

for the experiment shall be CBN. The choice of alternative 

coolant fluid shall be evaluated by administering three 

values of suitable coolants. 

Optional values for each type of coolant shall be 

determined through this work. 

IV. SCOPE 

The scope of the work shall be limited to collection of input 

data for the influencing process parameters – namely, 

Speed, Feed and Depth of cut, performing statistical analysis 

for the data, validating the results through experimentation 

and recommending the best set of values that optimizes the 

conflicting requirements of a higher MRR and a good 
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surface finish. The work shall be purchased as per the 

concerned company supporting this research work. 

V. OBJECTIVES 

 Conduct literature survey for documenting the findings 

of the various authors working on this problem area. 

 Determine the process parameters through this 

literature review and the inputs offered by the 

supporting company. 

 Design the experiment and collect the experimental 

data for the responses chosen. 

 Conduct analysis in the statistical domain to determine 

the optimum values. 

 Perform physical experiment for validating the results 

determined. 

 Offer recommendation with the optional value set for 

the process parameters. 

VI. METHODOLOGY 

Analytical approach – This methodology is developed by 

collecting the requisite input data from past records or 

through experiments. The data is later subjected to treatment 

using statistical tools like Normality plots, one-way 

ANOVA, Taguchi methods or any suitable technique for 

DOE and optimization. Regression equation could be 

secured for estimating the anticipated results while making a 

change over the input value. The trade-off for the response 

can be accessed through the Analytical methodology for 

finding solution.  

VII. FLOW CHART FOR METHODOLOGY 

 
Fig. 1: Flowchart for methodology 

A. Physical Experimentation 

The methodology is widely accepted and trusted for the 

results it offers. 

Typically, it is deployed as an alternative 

methodology for validation of the results obtained using the 

other methodologies. In our case, besides using it for 

validation, it shall also offer values for responses for a given 

of levels for the parameters. These responses are crucial for 

being able to the analysis of the data. 

B. Validation 

The physical experimentation performed for the optimal 

values shall offer validation for the results obtained using 

statistical methods. The anticipated variation in the results 

determined by individual methodologies could be the tuneof 

10 to 15% by virtue of inherent variations in the 

experimental setup or the ambient conditions during 

machining. The results could be shared with the supporting 

company upon conducting the experimental run towards 

validation. 

VIII. CONCLUSION (FOR STAGE 1)  

The work undertakes to study the effect coolant over the 

processing parameters. This type of study is unique as has 

been investigated over the literature review. The coolants 

are proposed upon studying the suitability of the same for 

the given environment of machining. The work is expected 

to bring forth optimal values based on the selection of the 

coolant.  
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