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Abstract: The machening procedure depends on material 

properties and machening parameters. This paper 

summarizes a comprehensive study aimed at improving 

the effect of shear parameter testing on the surface 

roughness of 1100 aluminium alloys using the Taguchi 

design system. Ideal parameter for dealing out i.e. Spindle 

speeds, feed rate, depth of cut, and coolant’s flow. 
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1. Introduction: 

Milling is one of the most convenient machening operations 

and one of the most convenient. Grinding is one of the most 
common and basic raw material removal processes in 

manufacturing industries such as the automotive and 

aerospace industries, where quality is an impotant 

consideration in slot, bag and mussel / mussel manufacturing. 

When a router uses a multi-tooth rotary cutter to remove 

metal, each tooth has a cutting edge to remove metal from the 

work piece. In milling, parts are generally sent to a rotary 

cutting tool called a milling cutter. The uniformly spaced 

peripheral teeth of the tool are in discontinuous contact with 

the work-pieces and the work-pieces. Milling machenis are 

used to produce parts with flat and curved contours. You can 
use the milling macheni to create complex shapes that other 

macheni tools cannot create. This macheni is probably close to 

the big turning point [1]. Milling tools are a very impotant and 

complex part of manufacturing. Many researchers have done a 

lot of research and experimentation on milling tool design and 

are still working on its. Many aspects such as tool properties, 

surface roughness, edge radius, resistance to cutting, vibration, 

abrasion, etc. I am involved in the design of milling tools. 

Milling is the process of creating complex, flat shapes using a 

multi-tooth cutting tool (multi-point cutter) called a milling 

cutter, and the cutting edge called a tooth. The axis of rotation 

of the cutting tool is parallel or perpendicular to the work 
surface and is perpendicular to the feed direction. 

Traditionally, this milling macheni was called a milling 

macheni. The most common cutting tool used in vertical 

milling is an end mill. It looks like a thick twist drill with a flat 

end instead of a pointed one.The cutter can cut Part 2 

vertically, like a drill bit, or horizontally using the face of the 

cutter. This transverse movement exerts a strong lateral force 

on the tool and the cutter, both of which require rigidity. By 

making a series of horizontal cuts across the surface of the 

work- piece, Paver removes a layer of metal to a precisely 

controlled depth of approximately 1/1000 inch (0.001 inch). 
High Speed Milling (HSM) has become increasingly impotant 

in recent years due to the increasing demand for quality, 

productivity and cost savings in production. The HSM can be 

used primarily for the production of relatively soft materials 

and large components. The CNC vertical milling macheni has 

been greatly improved to meet the advanced requirements of 

various manufacturing fields, especially the precision metal 

cutting industry. High quality and high production rates are 

required to maintain material properties. The surface finish of 

the product affects the appearance, function and reliability of 

the product, so the surface finish of the machenid surface is 

more impotant. For these reasons, it is impotant to maintain 
consistent surface finishes and tolerances. A higher production 

rate is also desirable without sacrificing material properties. 

 

 
Fig. 1: Describing the basic mechanism of milling a surface 

with process parameters 
 

2. Related Work: 
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Vijaya Kumar et.al.[1] use "Gray Relational Analysis" to 

focus on selecting optimal parameters when drilling 

Aluminem Matrix Composites (AMMC). AMMC samples 

were prepared stand on particular materials parameters 

furthermore drilling tests done on these samples according to 

Taguchi OAL27 were designed based on materials as well as 

drilling parameters. Test results: Energy consumption, 
temperature, surface roughness and ledge height were 

measured in each experimental test. These results were 

analyzed using Gray's relationship analysis to determine the 

optimal combination of parameters. The combination of these 

identified predisposing factors has been tested by confirmatory 

and satisfactory experiments. Reddy Sreenivasulu and Ch. 

Srinivasa Rao are attempting a machening process which is 

widely used in the aerospace, aviation and automotive 

industries, but to meet new and unusual machening 

requirements as the methods Traditional can not satisfy. 

Manufacturing industry improved non-traditional machening 

methods. Examples include ultrasonic machening, polishing, 
waterjet cutting, electrochemical machening (ECM), and 

chemical machening (CHM). When machening , cutting fluids 

are used to lubricate and cut the process. Reduces 

temperatures that cause tool wear. Strength, durability and 

lightweight aluminem alloys are widely used in automotive 

and aerospace industries. These materials are subjected to 

machening operations for which there is increasing talk of a 

rule to minimize the use of lubricants and coolants. 

Manufacturers wanted to operate without many lubricants 

because of operational costs, lubricant supply and 

maintenance, the hazards of lubricants , and the disposal of 
used lubricants. Therefore, alternative machening methods are 

dry machening and analysis of variance (ANOVA) to study 

the effects of cutoff parameters. This article presents a review 

of the literature on optimizing. 

 

RiazAhamed et.al [2] drilled Al5% SiCp5 Cp metal matrix 

composites using HSS bits. This is doable with a combination 

of low speed and feed. Surface integrity is also achieved. 

Experimental results show that wear on HSS tools increases as 

cutting speed increases.Cutting speed is an impotant factor and 

has a great influence on the surface roughness . Regarding the 

feed rate, the slower the speed, the finer the surface roughness 
and Combine feeds. 

 

Vikas Pare et al. [3] look into the effects of speeds, feed, depth 

of cuts, and angle of cut on efficiency measurements. It turns 

out that all parameters affect performance metrics. The speed 

and rate of increase are the cause of large fluctuations.  

 

Mandeep Chahal et al. [4] conducted a study of H11 mold 

steel to study the manipulate of course of action parameters on 

surface roughness and shear strength. It is clear that surface 

roughness is primarily affected by feed rate and, as a result, 
spindles speed. And the rhythm of the food.Cutting resistance 

is affected by depth of cut, followed by feedrate and spindle 

speed.  

 

Sangit Moshat et al. [5] studied aluminem alloys and found the 

effect of course of action parameter on surface roughness 

along with MRR. The main dominant factor of MRR. G is the 

feed ratio, while the depth of cut is the factor that most affects 

the roughness of the surface.  

 
Guruvaiah Naidu et al [6] conducted an investigational study 

of the surface roughness of EN31.The results show that 

cutting speed is the most influential factor. Surface roughness 

was found to be minimal at high cutting speeds. The second 

factor that influences the surface roughness is the depth of cut.  

 

T.Mwinuka et al [7],In a study of CNC roughing and milling 

tool selection, concluded that it is difficult to achieve cutting 

tool selection and machening parameter optimization. This is 

possible due to the limitations of CAD / CAM systems. 

Automate process planning. We used MasterCAM software to 

perform different machening simulation tests with different 
combinations of tool sizes. This move toward is a step on the 

way to automated process planning for CAD-CAM system.  

 

WenHsiangLai [8] conducted a study on the modeling of 

cutting resistance in end milling operations. The factor that 

most affects the resistance to cutting is the thickness of the 

chips. As the feed rate increases, the momentary chip 

thickness increases and the force increases. The axial depth of 

cut and length of cut affect the width and length of the contact 

area, respectively. That is, as the radial and axial cutting 

depths increase, the contact area increases and the force 
increase.  

 

F. Cus et al. [9] their study of light metal milling. High-speed 

machening improves productivity, shortens machening time, 

reduces the number of machening processes, improves surface 

quality, and extends tool life. High-speed milling is actually 

used for aluminem and magnesium. This result is high. 

Deterioration of surface quality and processing time.  

 

Jantschi et.al [10.] summarized the trial with the ultimate goal 

of finding the most distinct design possible, with the largest 

number of components leveled with the most conservative 
number of trials. It was installed and made the proper 

programming. The capacity of the orthogonal table during the 

main assembly is classified for further investigation as 4, 6, 8, 

9, 10, 12, 14, 15 and 16. The results show that the proposed 

strategy The output allows you to: Expand the group 

orthogonal tables with the largest number of elements.  

Vishnu [11.]Took advantage of the Taguchi Robust Design 

methodology to improve the impact of certain information 

requirements. In this work, dispersion tests require that the 

cutting part be selected for being impotant and that the 

specified type of equipment has the most basic view of 
hardness.  
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Thakre [12.] optimized the influence of certain processing 

parameters, such as cooling water flow. The rate of 

improvement of the finished product, the depth of the cut, 

seem unpleasant (Ra).The test site is based on the Taguchi 

system, which integrates the L9 orthogonal exposure into four 

segments and three levels of each element, and credits each 

component's dedication to surface roughness. Meaningful and 
practice-shifting studies are used to contrast the magnitude of 

each machening parameter at a glance. The results show that 

60.69% damaged refrigerant flow is the largely necessary 

parameter to change surface roughness, followed by axial 

velocity. The ideal surface roughness parameters to be 

obtained are a spindle speed of 2500.0 rpms, a feed of 800.0 

mm / min, a depth of cut of 0.80 mm and a coolant flow rate 

of 30 3 / min. 

 

Neeraj Kumar et al [13.] described the optimization method 

for CNC milling and presented an overview of the 

optimization method for CNC milling. We also describe 
techniques for optimizing process parameters for different 

performance measures. We also describe the different 

parameters studied.  

 

Balinder Singh et al [14.] conducted a test study on EN24 steel 

with different sets of parameters such as feed rate, cutting 

speed and cutting depth. Their study concluded that feed rate 

was the most influential factor in both material removal rate 

and surface roughness. Screw speed is the second dominant 

factor in material removal rate and the third factor in surface 

roughness. Although it is a scale, it is the second in terms of 
surface roughness.  

 

In another study by Piyushpandey et al. [15.] For mild steel 

with solid carbide tools, cutting speed and feed rate were 

found to be the most influential parameters for various 

performance measurements.  

 

Vikas Pare et al. [16]. conducted experiments with a metal 

matrix mixture of Al2O3 and SiC to examine the consequence 

of parameters on surface roughness. 

 

Amit Joshi et al. [17.] performed an investigational study on 
aluminium alloys. As a result of the study, depth of cut was 

the mainly dominant parameter, federate and cutting speed 

ranked second. 

 

V. Thangarasu et al. [18.] studied 304 stainless steel. It was 

concluded that cutting depth is the mainly necessary factor in 

improving MRR and reducing surface roughness. Other 

parameters such as spindle speed and feed rate have little 

cause on MRR or surface roughness. For MRR and surface 

roughness 

 

3. Conclusion: 

On the basis of literature study constraints Spindle speeds, 

feed rates (f) along with depth of cut (DOC), coolant flows are 

picked for this present work. The experimental work is 

performed to study the material surface roughness using 

machening parameters selected as spindle speed speed, feed 

rate (f) as well as depth of cut, coolant’s flow using Taguchi 

L9 orthogonal’s array to discover influence on surface 

roughness with Cutting’s Speed, Feed furthermore Depth’s of 

Cut, coolant’s flow. 
 

References: 

[1.] Riaz Ahamed, Paravasu Asokan ,– performed a drilling of 

hybrid metal matrix composites among HSS drills is 

promising with lower speed with feed arrangement, volume 2, 

pp. 324-345 

[2.] G.Vijaya Kumar - In This paper is focused on selection of 

most favourable restrictions in drilling of Aluminem Metal 

Matrix Composites (AMMC) using “Grey Relational 

Analysis”, Volume 3, May-August (2012.), pp. 462-469.  

[3.] Vikas Pare, Geeta Agnihotri & C.M. Krishna.,2011. 

Optimization of Cutting Conditions in End Milling Process 
with the Approach of Particle Swarm Optimization. 

International Journal of Mechanical and Industrial 

Engineering (IJMIE), ISSN No. 2231 –6477, Volume-1, Issue-

2.  

[4.] Mandeep Chahal, Vikram Singh , Rohit Garg. Cutter Path 

strategies effect on the range of process parameters for 

optimization of Surface Roughness & Cutting forces in CNC 

Milling. International Journal of Research in Aeronautical and 

Technical Engineering; 42 

[5.] Sanjit Moshat, Saurav Datta, Asish Bandyopadhyay and 

Pradip Kumar Pal.,2010. Parametric optimization of CNC end 
milling using entropy measurement technique combined with 

grey-Taguchi method. International Journal of Engineering, 

Science and Technology Vol. 2, No. 2, pp. 1-12.  

[6.] G.Guruvaiah Naidu, A.Venkata Vishnu, G.Janardhana 

Raju.,2014. Optimization of Process Parameters for Surface 

Roughness in Milling of EN-31 Steel Material Using Taguchi 

Robust Design Methodology. International Journal of 

Mechanical And Production Engineering, ISSN: 2320-2092, 

Volume- 2, Issue-9.  

[7.]T.E.Mwinuka, M.I.Mgwatu.Tool selection for rough and 

finish CNC milling operatios based on tool‐ path generation 

and machening optimization. Advances in Production 
Engineering & Management, ISSN?1854‐ 6250.  

[8.] Wen-Hsiang Lai.,2000. Modeling of Cutting Forces in 

End Milling Operations.Tamkang Journal of Science and 

Engineering, Vol. 3, No. 1, pp. 15-22 .  

[9.] F. Cus , U. Zuperl, V. Gecevska.,2007. High-speed 

milling of light metals. Journal of Achievements in Materials 

and Manufacturing Engineering Volume 20.  

[10.] Sorana D Bolboaca, Lorentz Jantschi “Design of 

Experiments: Useful Orthogonal Arrays for Number of 

Experiments from 4 to 16”, 

[11.] Avinash A thakre, “Optimization of Milling 
Parameters for Minimizing Surface roughness Using 

Taguchi‘s Approach”, International Journal of Emerging 

Technology and Advanced Engineering Vol 3, Issue 6, 



International Conference on Intelligent Technologies & Science - 2021  

(ICITS-2021) 
 

Organized by: International Journal of Research and Development in Applied Science and Engineering, India 

All Rights Reserved © 2021 IJRDASE 

June 2013, pp-226-230. 

[12.] A.Venkata Vishnu, K B G Tilak, G. Guruvaiah Naidu, 

Dr.G.Janardhana Raju “Optimization of Different Process 

Parameters ofAluminium Alloy 6351 in CNC Milling Using 

Taguchi Method”, International Journal of Engineering Re 

search and General Science, ISSN: 2091-2730, Nepal, Vol.3 

Issue 2, March-April-2015. 
[13.]Neeraj Kumar, K.K. Chhabra.,2014. An Overview of 

Optimization Techniques for CNC Milling Macheni, 

International Journal of Engineering, Management & Sciences 

(IJEMS)ISSN 2348 –3733, Volume-1, Issue-5. 

[14.]Balinder Singh, Rajesh Khanna, Kapil Goyal, Pawan 

Kumar “Optimization of Input Process Parameters in CNC 

Milling Macheni of EN24 Steel”, IJRMET Vol. 4, IssuE 1, 

NoV 2013 - ApRIl 2014  

[15.]Piyush pandey, Prabhat kumar sinha, Vijay kumar, Manas 

tiwari.,2013. Process Parametric Optimization of CNC 

Vertical Milling Macheni Using Taguchi Technique in 

Varying Condition”, IOSR Journal of Mechanical and Civil 
Engineering (IOSR-JMCE) eISSN: 2278-1684,p-ISSN: 2320-

334X, Volume 6, Issue 5. 

[16.] C.M. Vikas Pare, Geeta Agnihotri, Chimata 

Krishna.,2015. Selection of Optimum Process Parameters in 

High Speed CNC End-Milling of Composite Materials Using 

Meta Heuristic Techniques – a Comparative Study. Journal of 

Mechanical Engineering 61,3, 176-186. 

[17.] Amit Joshi, Pradeep Kothiyal, Ruby Pant.,2012. 

Experimental Investigation Of Machening Parameters Of 

CNC Milling On MRR By Taguchi Method. International 

Journal of Applied Engineering Research, ISSN 0973-4562 
Vol.7 No.11.  

[18.]V. S. Thangarasu, G. Devaraj, R. Sivasubramanian.High 

speed CNC machening of AISI 304 stainless steel; 

Optimization of process parameters by MOGA. International 

Journal of Engineering, Science and Technology Vol. 4, No. 

3, 2012, pp. 66-7741  

 

 


