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Abstract

In today's life, the realization of a fine surface finish is the main objective of the metal cutting industry
during the turning processes. This work consists of an analysis of the work carried out by the researchers in
the field of filming process parameters, to Examine the impact of speed, cutting speed (feed), and depth of
cut in a computer numeric control machine. This study will provide insight into current trends research in the
area of Taguchi, Grey Relational Analysis, Response Surface Method, ANOVA & CNC Turning.
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1. Introduction

CNC turning is the broad machine used for manufacture of diametrically shaped parts in less time, featuring
a better surface finish and high material removal rate exact dimensions as well. It is very much desired that
the result of having a good surface finish and high material removal rate be made in a shorttime .The
quality of the surface finish of a product is generally determined as a function of the surface roughness
measured. Surface roughness typically hangs on such cutting parameters as speed, feed,and depth of cut.

Choosing the right management factors for the experience is very important to provide the parts with better
surface end and high material removal rate in a brief time. Over the past couple of decades, a lot of work
has been done to raise the standard of the commodity and power in machining. The still diverse aspects of
this paper constitute a unit to be explored.
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3. Experimentation

3.1 Material Selection

Table 1 Chemical Composition

ISSN: 1007-6735

Constituent C Si Mn P S
%Composition 0.16-0.18%% 0.25% 0.30% 0.040%Max 0.040%Max
Table 2 PhysicalProperties
Sr.No Properties Metric
1 Density 7.85g/cc
2 MeltingPoint 2600°c
Table 3Mechanical Properties
1 MaxStress 400-560n/mm?
2 YieldStress 300-440n/mm?Min0.2%
3 ProofStress 280-420n/mm?Min
4 Elongation 10-14%Min
3.2 Methods
Experimental design methods are too complex and are not easy to use. A large number of

experiments have to be carried out when the 86 number of process parameters increase. To solve this
problem, the Taguchi method uses a special design of orthogonal arrays to study the entire parameter
space with only a small number of experiments.

Table 4: TaguchiL9runsofexperimental design

RuN Speeq Feed DeptthCut
(mm/min) (mm/rev) (m/min)
1 500 0.1 0.2
2 500 .02 0.4
3 500 0.3 0.6
4 1000 0.1 0.4
5 1000 0.2 0.6
6 1000 0.3 0.2
7 1500 0.1 0.6
8 1500 0.2 0.2
9 1500 0.3 0.4
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After completion of experimentation, surface roughness of 9 specimens measured. Their results are given in table:

Table 5: TaguchilL9runsofexperimental design

Exp. No. Speed Feed DepthOfCut Surfaceroughness Time
(mm/ (mm/rev) (m/min) (Ra) (Seconds)
min)

1 5 0.1 0.2 5.021 39
2 5 0.2 0.4 5.937 25
3 5 0.3 0.6 6.431 23
4 1 0.1 0.4 5.579 18
5 1 0.2 0.6 5.675 14
6 1 0.3 0.2 5.024 13
7 1 0.1 0.6 5.606 12
8 1 0.2 0.2 5.41 11
9 1 0.3 0.4 5.619 10

Three super plastic forming parameters are considered as controlling factors. They are Pressure, Temperature
and Time.Each parameter has three levels—namely low, medium and high, denoted by 1, 2 and 3 respectively.
According to theTaguchi method, if three parameters and 3 levels for each parameter L9 orthogonal array

should be employed for the experimentation. Orthogonal Arrays(often referred to Taguchi Methods) are often
employed in industrial experiments to study the effect of several control factors.

MethodologyforAnalysisof changingParameter

Surface Roughness: A digital Surface Roughness Tester is used for measuring the roughness of the work
pieces after machining.Roughness is a measure of the texture of a surface. It is quantified by the vertical
deviations of a real surface from its idealform. If these deviations are large,the surface is rough; if small, the
surface is smooth. Surface roughness is denoted by S Rinth is report.

1) MainEffectsPlot forMeansforTIME
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2) MainEffectsPlot forMeansforSurfaceRoughness

Main Effects Plot for Means
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4. Conclusion

The optimum levels of parameters for minimizing the surface roughness were determined from the

response table for Signal-to- Noise ratios.The best combination was obtained with:

1) Cuttingspeed

2) Feedrate

3) Depth of cut toconfirm the effectiveness of our optimization, we followed two ways:
a) Confirmation experiment,
b) Development of regression model with interactions between parameters.

References

1.

Viswanathan,R.,Ramesh,S.,Maniraj,S.,andSubburam,V.,2020. Measurementandmulti-response
optimizationofturningparametersformagnesium alloyusinghybridcombinationofTaguchi-GRA-PCA
technique. Measurement, 159, p.107800.

Dhanalakshmi,S.andRameshbabu, T.,2020.Multi-AspectsoptimizationofprocessparametersinCNC
turningof LM25 alloy using theTaguchi-Greyapproach. Metals,10(4),p.453.

Palaniappan,S.P.,Muthukumar,K.,Sabariraj,R.V.,Kumar,S.D.andSathish,T.,2020.CNCTurning
processparametersoptimizationonAluminium6082alloybyusingTaguchiandANOVA. Materials
Today:Proceedings, 21,pp.1013-1021.

Li,N.,Chen,Y.J.andKong,D.D.,2019.Multi-responseoptimizationofTi-6Al-4Vturningoperations
usingTaguchi-basedgreyrelationalanalysiscoupledwithkernelprincipalcomponentanalysis.Advances in
Manufacturing,7(2),pp.142-154.

Saravanakumar, A., Karthikeyan, S.C. and Dhamotharan, B., 2018. Optimization of CNC Turning
Parameterson AluminumAlloy6063usingTaguchiRobustDesign.MaterialsToday:Proceedings, 5(2), pp.8290-
8298.

Rathore,S.K.,Vimal,J.andKasdekar,D.K.,2018.Determinationofoptimumparametersforsurface roughness
inCNC turning by using GRA-PCA. International Journalof Engineering, Science and Technology,
10(2),pp.37-49.

Kumar,M.V.,Kumar,B.K.,&Rudresha,N.(2018).OptimizationofmachiningparametersinCNC turning  of
stainless steel(EN19) by Taguchi’s orthogonal array experiments.Materials Today: Proceedings, 5(5),
11395-11407.

Volume 23, Issue 7, July - 2021 Page -487



Journal of University of Shanghai for Science and Technology ISSN: 1007-6735

10.

11.

12.

13

14.

15.

16.

17

18.

Nayak, N.K.and SODHI, H.S., 2017. Optimization ofCncTurning Parameters for Al-6061 Using Response
Surface Methodology. International Journalof Mechanical and Production Engineering Research
andDevelopment (IJMPERD),7(4),pp.127-138.

Nataraj,M.andBalasubramanian,K.,2017.ParametricoptimizationofCNCturningprocessforhybrid
metalmatrixcomposite. ThelnternationalJournalofAdvancedManufacturingTechnology,93(1),pp.215-
224.
Puh, F., Jurkovic, Z., Perinic, M., Brezocnik, M. and Buljan, S., 2016. Optimization ofmachining
parameters for turning operation with multiple quality characteristics using Grey relational analysis.
Tehnickivjesnik,23(2),pp.377-382.

Rudrapati,R.,Sahoo,P.and Bandyopadhyay,A.,2016,September.Optimizationofprocessparametersin
CNCturningofaluminiumalloyusinghybridRSMcumTLBOapproach.In  IOPconferenceseries:  materials
science and engineering (Vol.149, No. 1, p.012039). 0P Publishing.

Singh,M.K.,Chauhan,D.,Gupta,M.K.andDiwedi,A.,2015.0Optimizationofprocessparametersof
aluminumalloy(Al-6082T-6)machinedonCNClathemachinefor lowsurfaceroughness.JMater SciEng, 4(6),
pp.2169-0022.

. Sarikaya,M.andGulli,A.,2015.Multi-responseoptimizationofMQLparametersusingTaguchi-based
GRA.nturning of difficult-to-cut alloyHaynes25.J Clean Prod,91(15), pp.347-357.

Sarikaya,M.,&Gulli,A.(2014). Taguchidesignandresponsesurfacemethodologybasedanalysisof

machiningparametersin CNC turning underMQL.Journal of CleanerProduction,65, 604-616.
Raja,K.,Marimuthu,P.andChandrasekaran,K.,2013.Predictionmodelforcncturningonaisi316with

singleandmultilayeredcuttingtoolusingboxbehnkendesign(researchnote). InternationalJournalof

Engineering, 26(4),pp.401-410.

Asiltirk,l.andNeseli,S.,2012. MultiresponseoptimisationofCNCturningparametersviaTaguchi method-based

response surface analysis.Measurement,45(4),pp.785-794.

. Ranganathan,S.andSenthilvelan,T.,2011.Multi-responseoptimizationofmachiningparametersinhot

turningusinggreyanalysis. ThelnternationalJournalofAdvancedManufacturingTechnology,56(5-8), pp.455-

462.

Aggarwal,A.,Singh,H.,Kumar,P.,&Singh,M. (2008).0ptimizingpowerconsumptionforCNCturned
partsusingresponsesurfacemethodologyandTaguchi'stechniqgue—acomparativeanalysis. Journalof materials
processing technology, 200(1-3),373-384.

Volume 23, Issue 7, July - 2021 Page -488





