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Abstract: In machining, the use of cutting fluids in metal machining has several benefits, 

including increased tool life, less thermal deformation of the work piece, improved surface 

smoothness, and flushing away of chips from the cutting zone. - Three distinct vegetable- 

based cutting fluids, such as rice bran oil, almond oil, and sunflower oil, were used in this 

study to measure the surface roughness during shaping operations. Mild steel, stainless 

steel, and EN 8. Vegetable cutting oils have been studied for their potential to enhance 

surface finish during shaping at various speeds and feed rates. Speed, feed rate, and depth 

were taken into account as machining parameters in the trials. Cutting fluids; cutting 

fluids made from vegetables. Feed rate, speed, and depth of cut are all different cutting 

characteristics that are taken into account. Experimental research into surface roughness 

values is done after the three components are machined using various settings. 

 

Keywords: Tool, Work Specimen, Cutting Fluid, Machining Parameters, Surface 

Roughness. 

 

1. INTRODUCTION 

 

In the machining process, cutting fluids have been employed to enhance the tribological 

properties of the work piece-tool-chip system. Cutting fluids help to provide lubrication 

between the work piece and tool and also help to remove heat produced during the metal 

cutting process, which increases the efficiency of machining in terms of increased tool life, 

improved surface finish, improved dimensional accuracy, reduced cutting force, and 

vibrations. Process efficiency and end surface quality are greatly influenced by the chemical 

make-up and mechanical attributes of the work piece, the tool, and the cutting fluid. In the 
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current investigation, cutting fluids made from vegetable oil have a strong lubricating ability 

and are ecologically benign. According on performance comparison data from three cutting 

fluids, vegetable- based cutting oils outperformed rice bran oil and almond oil. In this study, 

the effects of several cutting fluids on the thrust force and surface roughness during the 

machining of stainless steel, mild steel, and EN 8 material were assessed. Several benefits of 

using cutting fluids in metal machining include increased tool life, less thermal deformation 

of the work piece, improved surface smoothness, and flushing away chips from the cutting 

zone [4]. The effectiveness of coconut oil in decreasing tool wear and surface roughness [6]. 

A single point cutting tool is used often in the machining process known as shaping to 

remove material off the surface of a spinning cylindrical work piece. High normal and shear 

stresses come from the removed material, known as the chip, sliding on the tool's rake face. 

 

Experimental Setup: 

Shaper machines are production equipment used to create flat and angular surfaces. The 

single point cutting tools are attached to the work piece, which is stationary, and as the 

machine is moving forward, the tool cuts the work piece. The term "feed" refers to the 

relative movement of the work piece in a plane perpendicular to the axis of the arm's 

reciprocation. In a shaper, feed can be either automated or manual and is often delivered to 

the work piece. Since there is no cutting during the return stroke, it is stated in mm/double 

stroke or just mm/stroke. We chose a feed of 0.2 for this shaping machine, and it remains 

constant for all cutting tools, including those made of mild steel, stainless steel, and EN 8 

material. The pace at which the metal is removed by the cutting tool in one minute is the 

shaper's cutting speed. 

Therefore, just the forward cutting stroke is taken into account. Meters per minute are used to 

measure speed. We obtain the low speed of the gear by connecting the belt to the motor's 

small diameter wheel and the machine's large wheel diameter, and we obtain the medium 

speed of the shaping machine by connecting the gear belt to the motor's medium diameter 

wheel and the machine's medium diameter. We'veused 365.9 feet per minute for the middle 

speed and 75.42 feet per minute for the low speed. A shaper's cutting tool is a single point 

cutting tool with lathe-like rake, clearance, and other tool angles. Its tool angles differ from 

those of a lathe tool. To withstand the stress that the cutting tool experiences at the start of 

each cutting stroke, shaper tools are significantly more robust and heavy. Three cutting 

tools—mild steel, stainless steel, and EN8 material—have been used. Cutting fluid is 

primarily used to minimize friction wear and cutting zone temperature by cooling or 

lubrication. Understanding machining conditions and different cutting fluid types is crucial 

for maximizing the effectiveness of cutting fluids in machining operations. 
 

http://journal.hmjournals.com/index.php/IJASM
http://journal.hmjournals.com/index.php/IJASM
https://doi.org/10.55529/ijasm.26.1.7
http://creativecommons.org/licenses/by/4.0/


International Journal of Applied and Structural Mechanics 

ISSN: 2799-127X 

Vol : 02 , No. 06 , Oct-Nov 2022 

http://journal.hmjournals.com/index.php/IJASM 

DOI: https://doi.org/10.55529/ijasm.26.1.7 

Copyright The Author(s) 2022.This is an Open Access Article distributed under the CC BY 

license. (http://creativecommons.org/licenses/by/4.0/) 3 

 

 

 

 

Surfaceroughness(Ra)isaparameternormallyusedtoindicatethelevelof 

surfacefinish.Surfaceroughnessis measured by surface roughness testing machine. Chip 

thickness is measured by vernier calliper. 

Verniercalipers are used to measure length, depth, thickness, inner and outer diameter of 

cylinders. Theleast count of vernierscale is 0.1 
 
 

Fig.1 PCE-RT-11 Fig.2 Shaping Machine Fig.3 LCD display 

The chemical composition of workpiece materials are given below:- 

 

 

 

 

 

 
 

Fig.4 Mild Steel fig.5 EN8 fig.6 Stainless steel 

 

Chemical Composition of Mild Steel 

C % Si % Mn % P % Fe %  

0.17 0.2 0.54 0.16 98.7  

Chemical Composition of Stainless Steel 

Cr % Ni % Mn % Fe %   

18.66 8.22 1.27 71.85   

Chemical Composition of EN8 

C % Si % Mn % P% S% Fe % 

0.44 0.4 1 0.05 0.05 98 
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Fig.8 High Speed Steel Tool (HSS) 

 

2. RESULT AND DISCUSION 

 

While measuring the chip thickness of EN 8 material using almond oil at low speed we get 

chip thickness around 1.02-1.06 mm and at high speed we get minimum chip thickness 

around 0.4 to 0.6 mm. while measuring the chip thickness for mild steel at low speed using 

Rice bran oil we get the chip thickness around 0.4mm and at high speed using the sunflower 

oil we get chip thickness around 0.76 mm. while measuring the chip thickness of stainless 

steel at low speed using sunflower oil we get the chip thickness around 0.24 to 0.26 and at 

high speed using sunflower oil and almond oil we get chip thickness of stainless steel around 

0.24 to 0.9 mm. In this shaping machining process the temperature remains almost constant 

around 32 0C to 33 0C. 

CF 1 – Almond oil, CF 2 – Sunflower oil, CF 3 – Rice bran oil which are used in different 

materials to test the changes in surface roughness by changing speed and depth of cut. In this 

bellow fig.8 we can see the effect of using different vegetable based fluid in different 

materials. 
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Fig.8 
 

3. CONCLUSION 

 

The surface finish of the machined work piece was strongly impacted by the evaluated 

machining settings.The impacts of one or more process parameters (spindle speed, feed rate, 

and depth of cut) on the surface quality of the machined surface have been investigated 

through experiments. 

 

1) For a feed rate of 0.2 mm per minute, a speed of 75.42 rpm, and a cut depth of 0.6 

mm, the surfaceroughness is greater. 

2) Based on the experimental findings, EN8 material can be machined with a satisfactory 

surface qualityat a feed rate of 0.2 mm/min and a speed of 75.42 rpm. 

3) It is to 

clearlyobservedthatbyincreasingthecuttingspeedthesurfacefinishimrovedishighat thecondition 

of 365.9 rpm than at 75.42rpm. 

4) Vegetable oil was the most successful in reducing surface roughness as spindle speed 

rose, with theleast surface roughness being attained at 365.42 rpm. 

5) Finally, the surface finish produced by the trial work on the shaping machine with the 

cutting tool whileusing vegetable oil is satisfactory for EN8 steel. 
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Future Scope 

Tool life of a machining process can be increased by using cutting fluid such as sunflower 

oil. 

 

Cutting fluid is primarily used to minimise friction wear and cutting zone temperature by 

cooling or lubrication. Understanding machining conditions and different cutting fluid types 

is crucial for maximisingthe effectiveness of cutting fluids in machining operations. 
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