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 

Abstract:In this paper, performance of the Cryogenic treated 
tool along with the untreated tool is investigated in turning of En8 
Medium carbon steel. Results are got by comparing parameters of 
vibration in tool. For vibration Accelerometer sensor, it is used to 
find the Acceleration of tool in X, Y and Z axis for incremental 
depth of cut. The cryogenic tool has lesser machining time, 
increased tool life and surface finish due to the reduced vibration 
than the untreated tool. 
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I. INTRODUCTION 

The rise of modern material has paved the way for the 

increase in the use of Unconventional Machining Process due 
to the high hardness and strength of the materials they are 
dealing with. Even though, majority of the Ferrous based 
alloys, Polymers and same composites are machined by 
Conventional machines such as Lathe, Milling, etc., which 
uses Physical contact-based cutting tool. The tool hardness is 
important which must be higher than that of the workpiece to 
remove the material. Increasing the hardness must be 
economical with enough cost benefits. The use of Cryogenic 
Treated tool increase hardness without heat treatment, which 
the future adds to environmental benefits. R. Dhar et al [1] 
conducted a performance evaluation on uncoated tungsten 
carbide tool with AISI 1040 steel at low temperature. In this 
work, the feed rate, cutting speed is the varying parameters. 
Depth of cut is maintained constant. Finally, the results 
display the cutting force during the machining process is 
reduced at the same time tool interface temperature and 
surface roughness is reduced. H. Chelladurai et al [2] 
researched the monitoring condition system to improve the 
cutting tool wear with influences the quality of the machined 
surface. The variable parameters are cutting speed, feed rate, 
depth of cut and flank wear, is machined under an electrical 
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discharge machining. They utilize the neural network as an 
optimization process which directly influence the dynamic 
characteristics of the machining process they results conclude 
that artificial wear is controlled. Vibration during machining 
process helps to predict the flank wear. Joseph c, Chen et al 
[3] researched tool breakage detection using accelerometer 
sensor which helps to sense the breakage with feed rate, depth 
of cut and speed as the influencing parameters. 

II. EXPERIMENT AND SETUP 

Cutting experiments were conducted in Lathe under dry 
cooling condition. Both treated and untreated tool is used to 
cut En8. For Vibration analysis, the Accelerometer sensor 
MPU-6050 is connected with the Microcontroller 
ATMega328 in an Arduino Nano Development Board. From 
the Arduino to record the data, we used Microsoft Excel for 
automatic recording and updating of the value as the 
Machining is done. The Cutting Performance Test is 
conducted for En8 sample. The tools are mounted on the tool 
holder on the lathe with Accelerometer attached to the side of 
the tool. The specimen En8 has the diameter of 25mm and 
length of 150mm with 50mm for holding the workpiece. The 
Length provided for holding the workpiece which 1/3rd of 
the total length because it increases the stiffness of the 
Workpiece in the chuck to prevent external noises in the 
measurement of vibration. The accelerometer is first 
calibrated and then the test begins. The turning operation is 
done starting from the depth of cut of 0.1mm for the 
full-length cut and the depth of cut is increased to 0.2mm and 
so on. The lathe is set to an automatic feed of 0.2m/min and 
the spindle speed is set to 1200rpm to reduce any error. For 
all the turning operation of both treated and untreated, the 
vibration data along with timestamp is recorded from the 
sensor using Excel. The turning operations are performed on 
the same material for different depth of cuts with the same 
feed rate and cutting speed. 

 
Fig. 1.  Experimental Setup 
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III. RESULT AND DISCUSSION 

The data got from the Accelerometer Sensor consists of 
acceleration of the tool in X Y and Z axis. For each Depth of 
cut, Acceleration values in X-Axis, Y-Axis and Z-Axis are 
plotted for their corresponding. 
 

 
Fig. 1. Plots of Acceleration values in X, Y and Z axis of 

Treated Tool for depth of cuts 0.1mm to 0.6mm 

 

Fig. 2. Plots of Acceleration values in X, Y and Z axis of 
Untreated Tool for depth of cuts 0.1mm to 0.6mm 

From the Acceleration value to make sense we are taking the 
average of the acceleration value in each axis for different 
depth of cut. The graph is made by taking the depth of cut on 
X-Axis and Acceleration in Y-Axis and it is compared with 
both treated and untreated tool. 

 

 
Fig. 3. Comparison of Depth of cut with Acceleration data 

on X-Axis 

 

Fig. 4. Comparison of Depth of cut with Acceleration data 
on Y-Axis 

 

Fig. 5. Comparison of Depth of cut with Acceleration data 
on Z-Axis 

IV. CONCLUSION 

From the data we get to conclude the following results, 
1. From the plots, we can conclude that the vibration of 

treated tool is less than the untreated tool. 
2. So that the Cryogenic Treatment increase the life of tool. 
3. It improves the surface finish of the Work piece as it 

absorbs more vibration and gives more uniform motion. 
4. Wear is also reduced due to reduction in unwanted 

motion. 
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