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 Metal cutting processes are generally carried out with the application of cutting fluids which enhances the cutting by two means 
namely cooling and lubrication. Whereas, general conventional cutting fluids lead to several health impairments. Henceforth, 
based on metal cutting with the application of non
vegetable based cutting fluid has a better result. Further, we optimized the composition of the vegetable based 
conclusion is based on the surface roughness and tool wear that obtained from the five different trials.
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INTRODUCTION 
 
 Hardness of a metal greatly influences
machining parameters. So, when the hardness of a 
metal increases there occurs some limitations in 
metal cutting operations. Application of cutting fluid 
gives liberalization over the cutting 
study reveals the comparative outcome of turning 
operation using three different compositions of 
vegetable based cutting fluid and the 
process. 
 Deepak Joel Johnson made an effort to minimize 
the use of cutting fluid and also optimized the cutting 
parameters along with the application of cutting fluid 
using both flood lubrication and 
Also the optimization is based on Taguchi 
comparing the dry turning and conventional wet 
turning under similar cutting conditions
concluded that apart from cutting parameters fluid 
application parameters also influences the surface 
roughness during turning [1]. Deepak Joel Johnson 
also done the work to investigat
cutting temperature and chip thickness for the same 
as in [1]. And concluded that the cutting temperature 
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ABSTRACT 

cutting processes are generally carried out with the application of cutting fluids which enhances the cutting by two means 
namely cooling and lubrication. Whereas, general conventional cutting fluids lead to several health impairments. Henceforth, 
based on metal cutting with the application of non-hazardous vegetable based cutting fluid. From this study we can get a conclusion that 
vegetable based cutting fluid has a better result. Further, we optimized the composition of the vegetable based 
conclusion is based on the surface roughness and tool wear that obtained from the five different trials. 

Hard Turning, Lubricating Oil, OHNS Steel ,Vegetable Oil, Taguchi Technique. 

greatly influences the 
. So, when the hardness of a 

metal increases there occurs some limitations in 
ication of cutting fluid 

cutting parameters. This 
study reveals the comparative outcome of turning 
operation using three different compositions of 
vegetable based cutting fluid and the dry machining 

effort to minimize 
optimized the cutting 

parameters along with the application of cutting fluid 
 MQL technique. 

Taguchi method by 
and conventional wet 

turning under similar cutting conditions. Also he 
part from cutting parameters fluid 

application parameters also influences the surface 
Deepak Joel Johnson 

also done the work to investigate the tool wear, 
cutting temperature and chip thickness for the same 
as in [1]. And concluded that the cutting temperature 

has the major influence in the tool wear during 
turning of OHNS steel[2]. 
 Khan and Dhar investigated the results obtained 
by the application of vegetable based cutting fluid on 
the parameters such as cutting temperature, tool 
wear, surface roughness and dimensional deviation in 
turning of AISI1060 steel. Finally he
vegetable based cutting fluid reduces the cutting 
temperature by 5-12% by MQL technique
addition cutting forces get decreased by 5
MQL by vegetable based cutting fluid
 Emel kuram had given the awareness on the
usage of vegetable based non-
and made a comparison between the
machining processes and usage of
cutting fluids. This is done to minimize the adverse 
environmental effects. The author concerned the 
following parameters such asdry
with minimum quantity lubricant and especially 
machining with vegetable based cutting fluid 
 A.Hamdan in his literature had compared three 
different cutting fluids such as neat oil, soluble oil 
and semi-synthetic cutting fluid in th
process. The parameters focused are cutting 
velocities (20, 40&60 m/min) and feed rates of 0.05, 

Eurasian Network for Scientific Information publisher 

JOURNAL OF APPLIED SCIENCES RESEARCH 

November; 11(22): pages 56-59.   

        Research Article 

Asst. Professor, Department of Mechanical Engineering, 

of Lubricating Oil In 

 

cutting processes are generally carried out with the application of cutting fluids which enhances the cutting by two means 
namely cooling and lubrication. Whereas, general conventional cutting fluids lead to several health impairments. Henceforth, this study is 

hazardous vegetable based cutting fluid. From this study we can get a conclusion that 
vegetable based cutting fluid has a better result. Further, we optimized the composition of the vegetable based cutting fluid. The 

has the major influence in the tool wear during 

investigated the results obtained 
vegetable based cutting fluid on 

the parameters such as cutting temperature, tool 
dimensional deviation in 

turning of AISI1060 steel. Finally he concluded that 
ased cutting fluid reduces the cutting 

by MQL technique. In 
addition cutting forces get decreased by 5-15% using 
MQL by vegetable based cutting fluid [3] 

Emel kuram had given the awareness on the 
hazardous cutting fluid 

comparison between the various 
and usage ofvegetable based 

s. This is done to minimize the adverse 
environmental effects. The author concerned the 
following parameters such asdry cutting, machining 
with minimum quantity lubricant and especially 
machining with vegetable based cutting fluid [4] 

A.Hamdan in his literature had compared three 
such as neat oil, soluble oil 

synthetic cutting fluid in the machining 
. The parameters focused are cutting 

velocities (20, 40&60 m/min) and feed rates of 0.05, 



57                              R. Deepak Joel Johnson et al, 2015 /Journal Of Applied Sciences Research 11(22), November, Pages:56-59 

 

0.06 and 0.07 mm/tooth. Finally he concluded that 
the better choice among the three as soluble oil. [5] 
 From the above literatures the attained 
conclusion is that there are literatures that scarcely 
compared the different compositions of cutting 
fluids, especially vegetable based cutting fluids. So, 
subsequently this is an area were some precision is 
required. The parameters considered are the feed 
rate, cutting velocity and depth of cut. Thus this 
study focuses on the optimized composition of 
vegetable oil and the cutting parameters. 
 
I. Experimentation: 
2.1 Selection of workpiece and tool: 
 The workpiece preferred for our study is OHNS 
steel with 60mm diameter and 300mm long. Initial 
hardness for the material was 25HRC which we 
hardened by heat treatment and achieved a hardness 
of about 62HRC. Experiments were carried out in 
five workpieces which includes turning with three 
compositions of lubricating oil, dry turning and 

turning with traditional lubricating oil. As per the 
recommendation given by sigmatec pvt. Ltd. 
Tungsten Carbide tool SNMG 120408 is chosen for 
turning OHNS steel.  
 
2.1.1 Emulsion preparation: 
 Generally, emulsion is the made of a dispersion 
medium and a dispersion phase. Here the dispersion 
phase is water and there are two dispersion mediums 
namely coconut oil and peanut oil. Water is added to 
make the cutting fluid economical whereas coconut 
oil and peanut oil were chosen as their viscosity 
index is high and can withstand high temperature. 
The emulsifier used is Additive 4140, used in 
emulsion preparation since it makes the emulsion to 
be highly stable. 
 Vegetable oils have a great lubricity property. 
Also they are naturally dipolar in nature, this tends 
the oil to get attached over the surface of the 
workpiece like a small magnet.  

 

 
 
Fig. 1: Weighing of peanut oil in physical balance and stirring the different amount of vegetable oil with water 
       using electrical stirrer. 
 
II. Design of Experiment: 
 The surface roughness and the tool wear were 
taken into consideration and were compared. The 
Perthometer was used to measure the surface 
roughness of the machined workpiece and the Tool 
maker’s microscope was used to measure the tool 
wear.  
C10P40W50, C25P25W50, C40P10W50 were the 
three different compositions of emulsions. 
C – Coconut oil, P – Peanut oil, W – Water 
Example: - C10P40W50 means that coconut oil 40%, 
peanut oil 40% and water 50% were made as an 
emulsion. 

 The Cutting Parameter for our experimentation 
is chosen from the previous work [1]. Cutting speed 
of 168.23m/min, feed 0.04 mm/rev and Depth of cut 
1mm. As described earlier five workpiece is taken 
for our experiment and each piece is turned with new 
cutting edge, surface roughness was measured using 
perthometer, each time Surface roughness is 
measured three times and the average value is taken 
as the resulted number. Tool wear i.e. flank wear is 
measured using tool maker’s microscope.  

 
Table 1: Experimental Table showing the Surface Roughness and Tool wear for different composition of vegetable oils for a specified 
       Cutting Parameter. 

S.No 
Cutting speed 

(m/min) 
Feed 

(mm/rev) 
Depth of cut 

(mm) 
COMPOSITION 

(%) 

SURFACE 
ROUGHNESS 

(µm) 

TOOL WEAR 
(mm) 

1 168.23 0.04 1 C10P40W50 1.34 0.242 
2 168.23 0.04 1 C25P25W50 1.42 0.216 
3 168.23 0.04 1 C40P10W50 1.28 0.183 
4 168.23 0.04 1 DRY TURNING 2.1 0.722 

5 168.23 0.04 1 
Turning with 
conventional 

Lubricating oil 
1.9 0.569 
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 From the Experimental work it is clear that the 
third experiment with C40P10W50 composition 
gives better surface roughness and tool wear 
compared with all other experiments. 
 After selecting the best composition for turning 
OHNS steel, optimization of cutting parameters 

during turning of OHNS steel with C40P10W50 
vegetable oil based cutting fluid is done using 
taguchi technique and the experiment is validated 
using ANOVA analysis. 

 
Table 2: Design of Experiment using taguchi’s L9 Orthogonal Array with the measured Surface roughness and Tool Wear with its SN Ratio. 

Exp.No Cutting Speed Feed Depth of cut 
Surface 

Roughness 
Tool Wear SNRA 

1 128.64 0.04 0.50 2.189 0.364 -1.04384 
2 128.64 0.06 0.75 1.970 0.498 -3.14805 
3 128.64 0.08 1.00 1.670 0.200 -1.89280 
4 148.44 0.04 0.75 2.090 0.564 -3.69790 
5 148.44 0.06 1.00 1.898 0.317 0.91967 
6 148.44 0.08 0.50 1.732 0.325 -1.91094 
7 168.23 0.04 1.00 1.280 0.183 0.56153 
8 168.23 0.06 0.50 2.010 0.311 -3.32665 
9 168.23 0.08 0.75 1.890 0.299 -2.62629 

 
III.  Results And Discussion 
 
 From the experiments which had done it is 
observed that the cutting fluid mixture with high 
coconut oil and water content has a good 
performance. 
 From the experiments carried it clearly seen that 
C40P10W50 gives good surface roughness and tool 
wear of 1.42µm and 0.183mm.Now from the 

optimized parametric values from [1] a and using the 
C40P10W50 lubricating fluid again the experiment is 
carried to show the better surface roughness and tool 
wear when compared with the pervious experimental 
values[1]&[2]. Now to optimize the cutting 
parameters for that particular composition Taguchi 
and ANOVA analysis is performed. 
 

 

 
 
Fig. 2: Comparison of Surface Roughness and Tool Wear for different composition of vegetable oil and    
      Conventional process. 
 
Table 3: Responses for Signal-to-Noise ratio (S/N) – Surface Roughness and Tool Wear. 

Level Cutting speed (m/min) Feed (mm/rev) Depth of cut (mm) 
1 -2.0282 -1.3934 -2.0938 
2 -1.5631 -1.8517 -3.1574 
3 -1.7971 -2.1433 -0.1372 

Delta 0.4652 0.7499 3.0202 
Rank 3 2 1 

 
 From the table is clear that the influence of each 
parameter i.e. cutting speed,  feed , depth of cut for 
the surface roughness and tool wear  is given 
accordingly wit rank and delta values. Further the 
optimized value for the cutting parameter is noted 
from the main effect plot Fig.2 of taguchi technique. 
Fig.3 gives the interaction between the input cutting 
parameters and the output parameters namely, 
Surface Roughness and Tool wear individually. 
 The Optimized cutting parameter for surface 
roughness and tool wear is Cutting Speed 
148.44m/min, feed 0.04  and Depth of cut is 1. Peak 
values from the graph are taken as optimized value. 

 TABLE 4 gives the evident for the experimental 
work carried, from the table it is seen that the F-
Value is significant (F>2) which satisfies that the 
experiment valid and the root mean square value of 
the experiment is having more than 95% and the 
standard error for the experiment ids less (>10). 
From the table we can say that the Depth of cut is 
having more influence among the other parameters 
which is having a significant value of 4.12 
 
IV. Conclusion: 
From the experimentation work we can conclude the 
following statements: 
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1. When compared to mineral based cutting fluids, 
vegetable based cutting fluids, obtains the better 
surface roughness and tool wear. 
2. Also within the different compositions, the 
composition with the maximum coconut oil content 
gave the better surface roughness and tool wear. 
3. Comparison is made with the pervious given [1] 
& [2] optimized values and the results shows that 

performing turning operation with C40P10W50 gives 
better values. 
Optimized Cutting Parameters for the surface 
roughness and tool wear during turning of OHNS 
steel for the selected composition of cutting fluid 
C40P10W50 was found using Taguchi and ANOVA 
analysis. 
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Fig. 3: Main Effects Plot (data means) for SN ratios. 
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Fig. 4: Interaction Plot for Surface Roughness and Tool Wear. 
 
Table 4: Analysis of Variance on Surface Roughness and tool wear. 

Source DF Seq SS Adj SS Adj MS F P 
Cutting speed (v) 2 0.0028 0.0028 0.0014 3.01 0.911 

Feed (f) 2 0.0425 0.0425 0.0213 3.17 0.853 
Depth of Cut (d) 2 0.5245 0.5245 0.2622 4.12 0.920 

Error 2 0.2471 0.2471 0.1236   
Total 8 0.8170     

S = 8.90529   R-Sq = 95.83%   R-Sq(adj) = 91.75% 
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