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Abstract- An Experiment is directed to decide the 

impact of different cutting parameters at first glance 

unpleasantness of Aluminum Alloy 6061 T6 for turning 

operation. The Experiment was outlined utilizing the 

Taguchi procedure and the parameters were chosen 

which have more impact at first glance unpleasantness 

in light of the accessible writing. The surface harshness 

was estimated on 4 sides of the barrel shaped work 

piece and the normal esteem was ascertained for more 

prominent precision. The tests were rehashed twice in 

order to give the external cluster to arbitrary clamor 

which enhances the strength of the test and expanding 

its materialness. The outcomes got from this 

exploratory procedure were investigated utilizing 

ANOVA and the observational recipe foreseeing the 

surface unpleasantness was resolved for Aluminum 

Amalgam 6061 T6. L16 cluster was utilized, which is a 

full factorial exhibit and led tests utilizing encourage, 

shaft speed, nose range of the instrument and 

profundity of cut as the 4 factors.  

 

Index Terms- Interaction, Optimization, Taguchi 

method, Surface Roughness. 

 

1. INTRODUCTION 

 

The nature of surface assumes a critical part in 

usefulness of created part [1] along these lines it is 

fundamental to create strategies, which can be 

utilized for the forecast of the surface harshness as 

indicated by mechanical parameters. Estimating 

surface harshness is a urgent worry for a huge scope 

of modern applications, from auto part to medicinal 

instrument, from microelectro- mechanical 

frameworks (MEMS) to semiconductor thin-film 

consistency assessment. The execution and 

estimation of thousands of items also, frameworks is 

represented by portraying and controlling small scale 

surface highlights, including miniaturized scale inch 

surface harshness. A considerable lot of the 

significant advances in science what's more, industry 

over the past 50 years would not have been 

conceivable without precise surface unpleasantness 

metrology. The harshness qualities can be estimated 

by utilizing a Taly surf instrument. 

 

1.1.Machinability 

The term 'machinability' does not fit be characterized 

unequivocally. Notwithstanding, in setting in which 

those concerned with make, creation and research 

utilize this term what's more, it can be characterized 

as the property of the material which represents the 

straightforwardness or trouble with which it can be 

machined under a given arrangement of conditions. 

The machinability of a metal is likewise 

characterized as "the most machinable metal is one, 

which allows the evacuation of material with a 

tasteful complete at least cost." at the end of the day, 

the most machinable metal is one, which will allow 

the speediest expulsion of the biggest measure of 

material per cut of the apparatus with attractive wrap 

up. The operational attributes of a cutting device are 

for the most part portrayed by its machinability-

which has the accompanying perspectives (a) Tool 

Life, (b) Surface Finish, (c) Cutting Temperature, (d) 

Cutting Force and Power required to cut, (e) Chip 

Breakability. An endeavor has been made in this 

work to evaluate the machinability of Al 6061 T6 

utilizing surface unpleasantness. 

 

1.2. Taguchi Techniques 

The concepts of Taguchi Techniques are: 

1. Quality ought to be outlined into the item and 

not examined into it.  

2. Quality is better accomplished by limiting the 

deviation from an objective. The item ought to 

be so composed that it is invulnerable to wild 

ecological variables.  
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3. The cost quality ought to be estimated as a 

capacity of deviation from the standard and the 

misfortunes ought to be estimated framework 

wide.  

Taguchi saw quality change as an on-going exertion. 

He persistently strived to lessen the variety around 

the objective esteem. The initial move towards 

moving forward quality is to accomplish the populace 

dispersion as close to the objective incentive as could 

be expected under the circumstances. To achieve this, 

Taguchi planned analyses utilizing particularly 

developed tables known as "Orthogonal Arrays" 

(OA). The utilization of these tables makes the 

outline of tests easy and predictable.  

 

The Taguchi Method is connected in four stages:  

1. Conceptualize the quality attributes and plan 

parameters vital to the item/process.  

2. Outline and lead the analyses.  

3. Break down the outcomes to decide the ideal 

conditions.  

4. Run a corroborative test utilizing the ideal 

conditions. 

 

2. LITERATURE SURVEY 

 

Completing an analysis on machinability utilizing 

Taguchi procedures requires broad audit of writing. 

There have been a few examinations to decide the 

impacts of diverse parameters on turning. The most 

promptly controllable elements are encourage, speed 

and profundity of cut. These components affect the 

surface wrap up. As indicated by the Literature 

sustain is the most imperative factor which 

emphatically impacts the surface unpleasantness. 

Speed and profundity of slice were for the most part 

answered to have more minor part in the 

investigations. However the cooperation impacts 

were found to have more grounded part in deciding 

the surface harshness. There have been a couple of 

studies which have inspected the mach inability of a 

material, be that as it may, the majority of these 

examinations have focused on the apparatus life or 

power utilization of the machine. Since few 

Specialists connected surface harshness with 

machinability, an endeavor has been made to direct 

the trial for the most part to assess the connection. A 

few examinations included clamor factors like 

vibrations to think about the impacts on surface 

unpleasantness. Controlled commotions were 

likewise utilized E. Daniel Kirby [1], and the impact 

of a harmed throw on surface unpleasantness was 

examined. A few investigations were discovered that 

utilized Taguchi Parameter Strategy to streamline 

turning parameters. These examinations utilized 

different work pieces and control parameters to 

enhance surface unpleasantness, instrument wear, 

apparatus life and dimensional precision. A portion 

of the parameters utilized as a part of these 

investigations are nourish, speed, profundity of cut, 

cutting time, cutting apparatus material, instrument 

geometry, coolant and other machining parameters. 

Be that as it may it can be seen in these examinations 

that the fundamental reason for existing is to limit the 

number of trials to direct the investigations. A large 

portion of these examinations utilize littler clusters, 

for example, L8 or L9 orthogonal exhibits. Not very 

many investigations use full factorial orthogonal 

exhibits to direct the analysis [2]. It is the motivation 

behind Taguchi technique to limit the quantity of 

trials however to discover full impact of the elements 

it is fundamental to think about every one of the 

associations of the elements along the impacts on the 

fundamental elements themselves. The investigation 

of the cooperations in detail was observed to need in 

these studies. The just exemption that could be found 

in Chang Xue Feng [3] ponder which is a methodical 

in nature where the cooperations of the components 

for the expectation of surface unpleasantness is 

considered. This examination utilized a numerical 

model to foresee the surface unpleasantness and 

analyzed the outcome with genuine experimentation. 

It demonstrated that the condition utilized by the 

examination was better than the condition given by 

Boothroyd [4]. However the technique utilized was 

elapse investigation. The deviation of the model 

values from watched esteem was as high as 30%. 

This can likely be amended utilizing Taguchi 

parameter outline. The reason for the present 

investigation is to think about these associations in 

detail and to streamline the cutting parameters 

sustain, speed, profundity of cut and device nose 

range. Nose sweep was chosen as a parameter in light 

of the fact that as per Benjamin. S. Davidson and R. 

Rudramoorthy [5] it has high effect at first glance 

harshness.  

 



© May 2018 | IJIRT | Volume 4 Issue 12 | ISSN: 2349-6002 

IJIRT 146458 INTERNATIONAL JO URNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY  727 

 

The study will incorporate the accompanying 

highlights so as to meet the motivation behind 

streamlining the surface harshness and to recognize it 

from the looked into writing: 

 

1. The utilization of clusters to ponder the impact 

of cooperations on surface unpleasantness  

2. Connections between the control parameters 

what's more, reaction parameters  

3. The impact of clamor on the reaction  

4. Ideal turning operations parameters for surface 

unpleasantness. 

 

3. METHODOLOGY 

 

The major steps involved in Design of Experiments 

are: 

1. State the problem. 

2. State the objectives of experiment. 

3. Select the quality characteristics and 

measurement system. 

4. Select the factors that may influence the selected 

quality characteristics. 

5. Identify quality and noise factors. 

6. Select levels for the factors. 

7. Select appropriate Orthogonal Arrays. 

8. Select interactions that may influence the 

selected quality characteristics. 

9. Assign factors to Orthogonal Arrays and locate 

interactions. 

10. Conduct tests described by trials in Orthogonal 

Arrays. 

11. Analyse and interpret results of the experimental 

trials. 

12. Conduct confirmation experiment. 

 

4. EXPERIMENTATION 

 

1. L16 is a 2^15 OA. Using 4 factors with 2 levels 

L16 is a resolution 4 OA i.e., it is a full factorial 

array. 

2. L16 was chosen because it gives a complete 

analysis of the chosen factors. The standard L16 

Array with 4 variables and 2 Levels indicated in 

the table below, where 1 indicates minimum 

vand 2 indicates maximum level of that 

parameter. 
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Figure 4.1: Main Effect Plot for L16 

 

Figure 4.2: Interaction Plot L16 Array 

 

Figure 4.3: Main Effects Plot for SN Ratio 

 
Figure 4.4: Interaction Plot for SN Ratio 
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5. CONFORMATION TEST 

 

The optimum conditions suggested by the analysis is 

nose radius = 0.2 mm,  

feed = 10 mm/min,  

speed =1500 rpm 

and DOC = 0.2 mm for the given environment. 

However L16 is a full factorial experiment and the 

above mentioned combination already exists and two 

trials for the above combination have been 

conducted.Therefore separate confirmation test is not 

required. 

6. CONCLUSIONS 

 

 Based on the analysis, feed is seen to be the most 

important single factor affecting the surface 

Roughness. 

 Based on the analysis it can be seen that 

interactions have a very important role to play in 

the determination of the surface roughness. 

 The interaction between feed and speed is 

statistically most influential. 

 Again another interaction between nose radius 

and speed is also found to be influential. 

 Of the 4 statistically verified terms which 

influence the surface roughness 3 are 

interactions. This show that interactions between 

the factors are in fact more important than any 

single factor in determination of surface 

roughness. 

 Even though the Depth of Cut is important 

parameter, still the analysis shows it is not to be 

of very high importance in itself or in 

interactions. 

 As depth of cut is of little importance only feed, 

spindle speed and nose radius can be considered 

and studied at higher number of levels. 

 The interactions of different factors can be 

studied indepth, as they were shown to be very 

important by this study. 

 The above data and analysis can be integrated 

with other studies and the results can compared 

and correlated 
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