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ABSTRACT:In machining process a lot of heat is developed tduthe friction between tool and work piece, whigifi
potentially damage the cutting tools as well aswviloek piece. To reduce the friction, heat trandfetween tool and work
piece and to remove metal particles away from t#ing zone normally lubricants/cutting fluids amployed in metal
cutting industries during machining operation. Tigective of the present paper is to find out teea optimal conditions
for the selected process parameters, using a \#getdl. Taguchi method is used to determine th&énmgm cutting
parameters viz. cutting speed, feed rate, deptiutoind type of tool at three different levels. Bxperiments are carried out
using Ly (3*) orthogonal array and the work piece selectedlisy/Steel. Vegetable oil have novel properties thake them

potentially useful in heat transfer medium at agtzone.
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1. INTRODUCTION:

Application of vegetable oil lubrication in cuttingas
proved to be feasible alternative to cutting dfist can be
applied properly. If the friction at the machiniagne can
be minimized by providing effective lubrication,ettheat
generated can be reduced to some extent. If abiita
lubricant can be successfully applied in the maakin
zone, it leads to process improvement. Severalietud
related to the lubrication properties of Vegetabils are
carried out over the past several decades. The iggow
demand for higher productivity, product quality amcerall
economy in manufacturing by machining, insists high
material removal rate and high stability and loifig 6f the
cutting tools. But machining with high cutting veity,
feed rate and depth of cut is inherently associatét
generation of large amount of heat and high cutting
temperature. Such high cutting temperature not only
reduces dimensional accuracy and tool life but atgmirs
the surface integrity of the product by inducingdiée
residual stresses, surface and subsurface micc&scria
addition to rapid oxidation and corrosion. Vegetabll is

an environmentally acceptable lubricant. Vegetallevill
yield the lowest manufacturing cost of any fluid faand

by Jung Soo, et al. (2011.)

2. EXPERIMENTAL SETUP:
The Literature survey helped in proper selectiontra

material and suitable method [1-8]. Taguchi Rotessign
Methodology is used to determine the optimum coott

for the selected control parameters. Orthogonahy\and
Signal to Noise Ratio are employed to study the
performance characteristics for the selected peoces
parameters. The turning operations (facing) areiezhiout

on CNC lathe at Balanagar, Hyderabad and the machin
used is WASINO LJ-63m CNC Turning Machine shown in
fig.no.1.

2.1. Selection of Work Material:-

The work piece material used is EN353 Alloy steethe
form of round bars of 32 mm diameter and lengti2@d
mm. Alloy steels are widely used as machining conepbs
in various industries. This material has significan
application in automotive industry. Typical appticas of
this material are crown wheel, crown pinion, bepiglion,
bevel wheel, timing gears, king pin, pinion shaft,
differential turning etc. The gears especially anowheel
and pinion are one of the most stress prone pdria o
vehicle,which are made of Alloy steel
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2.2. Selection of I nsert:

The cutting inserts used for machining are
VNMG, TNMG and CNMG carbide tools of

Fig. No: 1 CNC Lathe

KORLEY Company, which are Gold coated, and
uncoated Carbide tools.

Fig. No. 2: EN353 Alloy Steel

Figo . 3 Rockwell hardness machine

2.3. Selection of Lubricant

Selection of cutting fluid is important in order to
maintain better tool life, less cutting forces, w
power consumption, high machining accuracy and
better surface integrity etc. Here vegetable ail, i
used as cutting fluid under .

2.4, Preparation of Vegetable ail:

The mixture of vegetable oil ,oleic acid and
triethanol amine is used as lubricant, from these
three chemicals, coconut oil and oleic acid will
improve machining parameters. The solvent
triethanol amine is used for proper mixing of
coconut oil and oleic acid. It can also control the
evaporation rate of water in coolant

. Composition of solution as follows:
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1 Vegetable Oilis taken 40%

2 Oleic Acid is taken 40% and

3 Triethanol Amine is 20%

40% of coconut oil is taken in a beaker and then
20% of triethanol amine is mixed in coconut oil

and this mixture is stirred with mechanical stirrer
for half an hour and then 40% of Oleic acid is
added in the above solution slowly to dissolve or
proper mixing and it is stirred for an half an hour
to get a homogeneous mixture which is to be
dissolve in water in all conditions.

3. EXPERIMENTAL DESIGN

The four control factors Cutting Speed (A),
Feed Rate (B) and Depth Of Cut(C) and type of
tool(D) are selected with three levels and the
corresponding orthogonal array I(3*) is chosen
and are tabulated in Table No.2. Alloy Steel bdrs o
32mm diaX200mm length are prepared for
conducting the experiment. Using different levels o
the
Process parameters as per the experimental design
shown in table no.2, the specimens have been
machined using conventional lathe accordingly; the
Hardness of the material is measured precisely.

Table No. 1: Control Factors & Levels for Flooded

Factors Speed (A) Feed (B) Depth Of Cut (C)
Type of tools (D)
/Levels (rpm) (mm/min) (mm)
1 1000 0.1 0.1 Tl
2 1500 0.2 0.3 T-Il
3 2000 0.3 0.5 T-1
Table No. 2. Experimental Design with correspondiggults & S/N ratios
A B C D
1 1000 0.1 0.1 Tl 71 37.025
2 1000 0.2 0.3 T-l 67 36.521
3 1000 0.3 0.5 T-llI 70 36.90
4 1500 0.1 0.3 T-llI 68 36.65
5 1500 0.2 0.5 T-l 78 37.84
6 1500 0.3 0.1 T-II 68 36.65
7 2000 0.1 0.5 T-l 67 36.52
8 2000 0.2 0.1 T-1N 78 37.84
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9 2000 0.3 0.3

T-I 70 36.90

4, RESULTS & DISCUSSIONS:

Hardness is a characteristic of a material,
not a fundamental physical property. It is defined
as the resistance to indentation, and it is
determined by measuring the permanent depth of
the indentation. More simply put, when using a
fixed force (load) and a given indenter, the smalle
the indentation, the harder the material.

Hardness is measured precisely with the
help of a Rockwell hardness tester equipment and
the results are tabulated in table no 2. For each
experiment the corresponding S/N values are also

tabulated. Optimization of Hardness is carried out
using Taguchi method. Confirmatory test have also
been conducted to validate optimal results.

The best condition for cutting speed is
level 3 (37.08), for feed is level 2 (37.40), fapth
of cut is level 1 (37.18) and type of tool is level
(37.25). Thus, the optimum conditions chosen
were: A3-B2-C1-D1. A confirmation test is
performed with the obtained optimum cutting, the
Hardness is measured and the S/N ratio is
calculated for the flooded condition. The
conformation test results are tabulated in theetabl
no 5.

Table No 3: Summary of S/N Ratios for flooded

Factor Level 1 Level 2 Level 3
Speed(A) 36.81 37.04 37.08
Feed(B) 36.73 37.40 36.81
Depth of Cut(C) 37.18 36.69 37.08
Type of tool(D) 37.25 36.56 37.13

Table No 4: Optimum Set of Control Factors for fled condition

Speed (A) Feed (B) Depth Of Cut(C)
Factors/Levels Type of tool (D)
(rpm) (mm/min) (mm)
Optimum Value 2000 0.2 0.1 T-I

From table no. 4 the following calculations are @dior all the cases the predicted value is caledlan the same
procedure.
Npredicted™ Y+ (A3'Y) + (BZ'Y) + (Cl'Y) + (Dl'Y)
= A3+B2+12+D1-3Y
=[(37.08) + (37.40) + (37.18) + (37.25)] — [3X (98)]
Noredicted™ 37.97
Therefore, the predicted average for optimum caoiof hardness is 37.97

5. CONCLUSIONS:

of cut is level 1 (37.18) and type of tool is level
(37.25). The Hardness value is measured and the
SIN ratio is calculated for this condition. The
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conformation test and the predicted values are lagdaliin the table no 5 & 6.
Table No 5: Conformation Test Results
Hardness Values S/N RATIO
73 37.26

Table No. 6: Comparison Of S/N Ratios
n predicted 37.97
n conformation 37.26

The objective of the present paper is to find bt t
set of optimum conditions in order to improve International Journal of Engineering Research and
Hardness, using Taguchi methodology considering Applications (IJERA) ISSN: 2248-9622. Vol. 2, Issue
the turning parameters for the Alloy Steel material 3, May-Jun 2012, pp.1833-1838.
Based on the results of the present experimentation
the following conclusions are drawn: [4] Kaushal Pratap Singh and Girish  Dutt
Gautam:“Selection of Optimum Machining Parameters
[0 In the present experimentation the optimum for EN36 Alloy Steel in CNC Turning Using Taguchi
speed under flooded conditions is obtained Method” International Journal of Scientific &
using Taguchi Robust Design Methodology Engineering Research, Volume
is 2000 rpm. Similarly the results obtained
for feed and depth of cut are 0.2mm/min and 5, Issue 3, ISSN 2229-5518 — March 2004
0.1mm respectively. The corresponding Type [5] Manan Kulshreshtha: “Analysis of the Effect of
of tool is T-I. Machining Parameters on Surface Roughness of EN
36 Nickel

0 The S/N ratio of predicted value and Steel”, International Journal of Advanced Inforroati
verification test values are valid when Science and Technology (IJAIST) ISSN: 2319:2682
compared with the optimum values. It is Vol.16,
found that S/N ratio value of verification No.16, August 2013.
test is within the limits of the predicted
value and the objective of the work is full [6] A .Venkata Vishnu, G. Guruvaiah Naidu, K B G
filled. Tilak, J.Ramakrishna, “Application of Taguchi Metho

in the Optimization of Turning Parameters for Matker
Removal Rate of En-36 Material”, International Jair
REFERENCES of
Advance Engineering and Research Development E-

[1] Leskover, p; Grum, J. (1986). The metallurgicallSSN (O): 2348-4470 P-ISSN (P): 2348-6406, Volume

aspect of machining, Annals of CIRP 35/1, 537-5502, Issue 8, August-2015.

[2] A .Venkata Vishnu, K B G Tilak, Manik Reddy, [7] Ballal, Inamdar and Patil P.V. “Application Of
“Optimization of Process Parameters for Surfacélaguchi Method For Design Of Experiments In Turning
Roughness in CNC Turning of EN-36 Material UsingGray Cast Iron " International Journal of Enginagri
Taguchi Robust Design Methodology”, InternationalResearch and Applications (IJERA) Vol. 2, Issue 3,
Journal of Core May-Jun 2012, pp.1391-1397.

Engineering & Management (IJCEM), ICCEMT-2015,[8] G.  Guruvaiah  Naidu, A.Venkata Vishnu,
ISSN: 2348-9510, Special issue, December-2015. pg3.Janardhana Raju  “Optimization of Process
89-104 Parameters for Surface Roughness in Milling of EIN-3
Steel Material Using Taguchi Robust Design
[3] Nirav M. Kamdar, Prof. Vipul K. Patel, Methodology”, International Journal of Mechanical
“Experimental  Investigation of  Machining And Production Engineering ISSN: 2320-2092, Vol.2
Parameters of EN36 Steel”, Issue 9, September-2014.

150



International Journal of Research in Advent Technology, Special Issue, March 2019

E-1SSN: 2321-9637

3 National Conference on Recent Trends & Innovations In Mechanical Engineering
15" & 16" March 2019
Available online at www.ijrat.org

[14] A.Venkata Vishnul G.Guruvaiah Naidu S.Sai
[9] A.Venkata Vishnu, K B G Tilak, G. Guruvaiah Reddy Y.Purna Chander Rao T.Kranthi Kiran
Naidu, Dr.G.Janardhana Raju “Optimization of
Different Process Parameters of Aluminium Alloy 635 Experimental Investigation of Turning of Steel Aflo
in CNC Milling Using Taguchi Method”, International Under Sae40+Boric Acid
Journal of Engineering (IJSRD/Conf/RTIME/2016/009).
[15] A.Venkata Vishnu “An Investigation on
Research and General Science, ISSN: 2091-2730,Nep@lomparison of Vegetable Oil and Nano Fluids Coaant
Vol.3 Issue 2, March-April-2015. in Turning of En 19 Alloy Steel”, International Joal
of Pure and Applied Research in Engineering and
[10] Lathkar, G., S; Kharde, R. R; Basu, S. K. (2001).Technology IJPRET, 2017 (UGC Approved); Volume 6
Some experiments in machining grease based soli@): November 2017, pp: 1-15.
lubricants, Journal of the Institution of Engineers [16] A.Venkata Vishnu, G.Kiran Kumar, “Analysis of
(India), vol. 82, 01- 06 surface roughness in turning using nano fluids:
Prediction model and cutting parameters optimizétio
[11] Edemir, A. (1991). Tribological properties of IJRASET (UGC Approved) Volume 5, Issue XIlI,
boric acid and boric acid forming surfaces, Part |.December 2017,pp 340-347.
Crystal Chemistry and Mechanism of self lubricatadn [17] A.Venkata Vishnu,
boric acid, Lubrication Engineering. Vol. 47, 16881 G.Guruvaiah.Naidu "Optimization of Process
Parameters for Cutting Temperature In Milling Of-En
[12]HMT "Production Technology', Tata McGraw 19 Alloy Steel", International Journal Of Creative
Hill, 2004. Research Thoughts (IJCRT) (UGC Approved), Issn:
2320-2882, Volume.6, Issue 1, Feb 2018, Page No.246
[13] Phillip j. Ross "Taguchi Techniques for Quality 250.
Engineering”, Tata McGraw Hill, Second Edition,
2005.

151



