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Abstract—Lathe is a machine tool utilized for machining 

the cylindrical aspects, and also used for the turning of 

conical aspects etc. In this article, the dimensional analysis 

(D-A) methodology is utilized to develop the empirical 

model of material removal rate (MR-R). The various 

process factors involved in the experimental work are 

speed, feed, and depth-of-cut. Further, the created model 

has been approved by utilizing the test data's of turning 

with lathe machining, which are accessible at AITR, 

Indore to discover the relationship between's the assessed 

and test esteems. 
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I.  INTRODUCTION 

Turning operation is one of the most basic machining 

processes in which the part is rotated while a single point 

cutting tool is moved parallel to the axis of rotation to cut and 

finish the work piece to obtain a desired shape and size, it can 

be done externally and internally on the work-piece and can be 
optimized through various parameters like cutting speed, 

depth-of-cut, feed-value, material-removal-rate, power drawn, 

etc. Fig.1 and Fig.2 display the schematic diagram of turning 

operation in lathe machine and various parts of lathe machine 

respectively. 

 

 
Fig.1- Schematic diagram of turning operation of lathe machine 

 

Fig.2. Various parts of lathe machine 

“Abhang et al. (2012)” performed the experiments on EN-31 

steel alloy with tungsten carbide inserts. They optimized the 

process factors involved in machining process through 

Taguchi and ANOVA method. “Lin et al. (2001)” received an 

abdicative system to develop a forecast model for surface 

harshness and cutting power. “Feng et al. (2002)” examined 

the effect on surface unpleasantness in get done with turning 
activity by building up an observational model through 

thinking about exogenous factors: work piece hardness, feed, 

cutting instrument point edge, depth-of-cut, spindle-speed, and 

cutting-time. “Suresh et al. (2002)” concentrated on machining 

mellow steel by TiC-covered tungsten-carbide cutting 

instruments for building up a surface harshness expectation 

model by utilizing Response-Surface-Methodology. “Kirby et 

al. (2004)” built up the forecast model for surface 

unpleasantness in turning activity. “Ahmed (2006)” built up 

the approach required for acquiring ideal procedure factors for 

expectation of surface harshness in Al-turning.  

Based on the above literature review, it has been seen that 
modeling of process parameters in turning task is the field 

under progress. In this article, the dimensional analysis 

methodology is utilized to develop the empirical model of 

material removal rate (MR-R). Further, the created model has 

been approved by utilizing the trial information's of turning 

with lathe machining, which are accessible at AITR, Indore to 

watch the relationship between's the assessed and test esteems. 
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II. EXPERIMENTATION AND EMPIERICAL 

MODELING 

For the development of empirical model, dimensional analysis 

methodology is used in this article to correlate among MR-R 

and input machining turning factors. In this experimentation 

work, work-piece material was mild-steel and tool material 

was HS-S. In this test work Taguchi L9 O-A was used. 

Similarly, various types of Taguchi based O-A has been 

applied by the various researchers for modeling, planning, and 

conduction of experiments in their research works “Modi et al. 

(2009, 2012, 2013, 2019, and 2020)”. The various input 
turning factors and response involved in this machining 

process are display in Table-1. 

Table 1: Fundamental dimensions of input turning factor and 
response 

S. No. Parameters Fundamental Dimension 

1. Speed M0L1T-1 

2. Feed M0L1T-1 

3. Depth of cut M0L1T0 

4. Density M1L-3T0 

5. Material removal rate M1L0T-1 

 

Buckigham’s π theorem has been applied to develop the 

empirical model of MR-R. 

 

 
  

 

Fig.3. Chart among Π1 & Π2 parameters 

 

III. RESULTS AND DISCUSSION 

According to the plan, the experiments test results have 

gathered from AITR, Indore. The test and its response 

information are shown in Table 2. The Empirical model of 

MR-R has been created by utilizing DA technique. Fig. 4 
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displays the comparison among experimental and theoretical 

results of MR-R. 

 
Table 2: Test results of turning operation 

S. No Speed Feed DOC MRR 

1. 810 12.7 0.5 0.006 

2. 810 19.7 1.0 0.012 

3. 810 26.7 1.5 0.017 

4. 1280 12.7 1.0 0.009 

5. 1280 19.7 1.5 0.018 

6. 1280 26.7 0.5 0.027 

7. 1750 12.7 1.5 0.013 

8. 1750 19.7 0.5 0.026 

9. 1750 26.7 1.0 0.049 

 

 
Fig.4. Comparative graph among experimental and theoretical results 

of MR-R 

IV. CONCLUSION 

The below mentioned conclusion could be drawn from the 

results and discussion and the interpretation of figure 4. 

1. The empirical model of MR-R is formulated by utilizing the 

DA method. 

2. The comparative graph indicates that there is good 

agreement among experimental and theoretical values of MR-

R and both follow the identical trends. 

3. The difference among theoretical and experimental value of 

MR-R at exp. No. 6, 8, and 9 is comparatively more. It is 

happened due to the availability of less numbers of test data’s 

for development of empirical model of MR-R.                         
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