
IJSRMME19364  | Received : 10 Jan 2020 | Accepted : 20 Feb 2020 | January-February-2020 [ 4 (1) : 01-05 ] 

 

 

 International Journal of Scientific Research in Mechanical and Materials Engineering 

© 2020 IJSRMME | Volume  4 | Issue 1 | ISSN : 2457-0435 

 

01 

 
An Effective Optimization of Cutting Steel Edge Surface Roughness and 

Resultant Cutting Forces  
Dr. Praveen T 

Professor, Department of Mechanical Engineering, Siddhartha Institute of Engineering and Technology, 

Vinobha Nagar, Ibrahimpatnam, Hyderabad, Telangana, India 
 

ABSTRACT 

 

Lately, turning of solidified steels has substituted crushing for wrapping up tasks. This procedure is contrasted 

with pounding activities; hard turning has higher material expulsion rates, the chance of more noteworthy 

procedure adaptability, lower hardware costs, and shorter arrangement time. CBN or clay cutting devices are 

broadly utilized as crucial step machining. For the effective utilization of hard turning, the determination of 

appropriate cutting parameters for a given cutting apparatus is a significant advance. Unpleasant turning with a 

huge measure of procedure parameters makes more wear on tools. It tends to be utilized to give a legitimate 

edge radius on the tools and consequently to improve the surface finish of machined parts. Impact of different 

sorts and dimensions of tool edge radius on tool life is considered an enhancement of cutting force and surface 

unpleasantness for a specific tool-workpiece mix is discovered. Cutting speed and depth of cut has the principle 

sway on the surface finish and cutting force separately. 
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I. INTRODUCTION 

 

Machining by a single point cutting tool is the central 

procedure to comprehend the marvels of metal 

expulsion process. For the machining procedure, the 

tool must be harder than the workpiece and 

legitimate edges ought to be given to the tool so that 

machining is completed successfully. By giving tool 

points and radius to the tool-fewer forces are created 

on the tool during machining and wants surface 

finish can be accomplished on the last item. The basic 

role of edge honing is to build up the interface 

between the tool and the workpiece. Chip stream, 

cutting speed, in-feed pressure and other machining 

factors are firmly affected by the attributes of this 

interface. The size and shape of the sharpen decide 

the measure of tool constrain required for a 

machining activity to be fruitful.  

Surface Roughness is often a decent indicator of the 

execution of mechanical segments since the 

anomalies in the surface may frame nucleation signs 

for splits and consumption, lessen the weakness life of 

segments and increment wear. In some cases, surfaces 

ought to be harsh as if there should arise an 

occurrence of orientation in order to hold the 

greasing up particles. Surface harshness is a 

significant parameter in all machining procedures, for 

example, in turning, processing, granulating and so 

forth. During machining, the main considerations 

that influence the surface unpleasantness are cutting 

speed, feed rate, and depth of cut, machine tool 

vibrations, and the temperature of cutting liquid, tool 

geometry and so on. so it gets significant for the 

assembling business to locate the appropriate degrees 

of procedure parameters for acquiring wanted surface 

harshness. Cutting forces likewise assume a 
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significant job to anticipate machining execution for 

any machining activity. Evaluating the cutting forces 

helps in the basic structure of the machine tool 

framework, condition checking and concentrating 

the machinability qualities of work materials. 

  

 
 

Fig. 1: Types of edge preparation for CBN cutting 

tools. 

 

II. RELATED WORK 

 

Jaroslava Fulemova, Jan Rehor (2015): Influence of 

structure factor of the cutting edge on tool life during 

finishing processing, Procedia building 100 (682-688) 

examines When K<1 it shows better tool life and 

great surface finish with increment in K up to 1 tool 

wear and score wear increment. After K>1 surface 

harshness esteem weakens. Right now, is the 

structure factor, which is the proportion of the length 

of cutting edge on rake face to the flank face?  

 

Writing a study is required to comprehend the 

particular target of the examination work. The past 

research which gives clear contain and clear thoughts 

regarding the work. Dong Gao [1] et al, are the 

significant supporter of TCM, they have characterized 

Tool condition checking by factual handling as a 

creative way to deal with wear observing that 

optimizes nature of the workpiece and tool life by 

administrators through everyday exercises including 

the absolute workforce Alan Hase et al [2] has 

researched fundamental investigation of the cutting 

parameters which influence the materials and tool 

optimized by Taguchi's techniques. Valerie G. Cook 

et al [3] have learned about the machining conduct of 

cutting activity by utilizing the PVD covered carbide 

tools utilizing the symmetrical cluster framework in 

turning activity and locate the cutting temperatures 

which impact the surface unpleasantness of the 

materials. Satyanarayana Kosaraju [4] et al have 

applied the ideal procedure like Taguchi's to discover 

ideal arrangement at least analyses. J. Bhaskaran et 

al[5] have explore the Anova relapse model 

examination to optimize the machinability of the 

materials utilizing L16 cluster Taguchi's strategy for 

various stages they utilized diverse reaction 

framework to limit the advancement the exploratory 

qualities gives the 4% mistake in machining 

trademark's and feed rate and depth of cut effect on 

the materials more. Feng Ding. et al [6] have assessed 

the machining parameters utilizing the vibration 

investigation to discover the wear pace of tools at 

various cutting conditions the feed rate is more 

impact on the surface of the materials by the 

vibration signal examination. Ahmet Chakan et al [7] 

have utilized the Taguchi's technique and relapse 

condition to assess the machinability of the materials 

was utilizing PVD and CVD embeds. The exhibition 

of the machinability parameters on the surface 

unpleasantness and flank wear to optimize by 

utilizing Taguchi's strategies to get the least 

estimations of surface harshness the feed rate rules 

the significant job in the surface harshness. X. Q. 

Chen et al [8] have optimized the surface 

unpleasantness in the machinability of the AISI 4140 

composite steel by the Taguchi's L24 cluster system 

assessed the feed rate and depth of cut which rule the 

significant job with the assistance of S/N proportion 

significant on the surface harshness of the materials 

Xiaozhi Chen. et al. [9] have considered the 

investigations were directed on the machine, and 

discover the impact of depth of cut, speed and feed 

rate on surface harshness just as unrelated cutting 

forces which following up on cutting tool while 

turning. Feed and speed which more impact factor 

which influenced the surface harshness of the 

materials. P Kulandaivelu [10] have played out the 

Machine turning tasks on the mellow steel bar 

materials under the dry condition by utilizing the 

Taguchi's L9 cluster system they described the diverse 

machinability condition to discover the tool wear and 
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surface harshness by utilizing PVD embeds for the 

better execution contrast with CVD embeds 

henceforth the feed rate cause surface unpleasantness 

of the materials. The few explores are center around 

the hard machinability materials like titanium 

composite for various characteristics by utilizing 

statically systems to get greater dependability of the 

models under various cutting conditions.  

 

Hamdan et al. [11] had embraced grease modes and 

cutting factors to optimize surface harshness. The 

Taguchi L9 symmetrical exhibit and Pareto ANOVA 

uncovered that the feed was the most commanding 

component followed by cutting speed and pivotal 

depth of cut, while grease modes contributed the least. 

The affirmation test showed a 41.3 % better outcome. 

Multiobjective improvements have been performed 

by a few scientists in turning and processing [5]. 

Senthilkumar et al. [2] utilized the dark Taguchi 

strategy to optimize reactions in turning three diverse 

wheel pivot materials. The ideal outcome was 

achievable at the cutting speed, feed rate, depth of cut, 

and material hardness of 183 m/min, 0.08 mm/fire up, 

0.28 mm, and 512 BHN, separately. Also, the cutting 

addition shape was "D", help edge was 7°, and nose 

radius was 1.2 mm. The affirmation test indicated 

92.67, 0.67, and 7.28 % improvement in the flank 

wear, surface unpleasantness, and material expulsion 

rate, separately. Asilturk and Neseli [3] optimized 

surface finish and confirmed the outcomes. After 

improvement, the feed rate was the most prevailing 

component. Pawade and Joshi [4] optimized the 

surface harshness and cutting force while taking 

cutting speed, feed rate, depth of cut, and edge 

geometry as the sources of info. The ideal outcome 

was found at the cutting speed of 475 m/min, a feed 

pace of 0.10 mm/fire up, depth of cut of 0.50 mm 

while machining with CW2 edge geometry embed. 

Moreover, Taguchi method was utilized effectively, 

in spite of the fact that in various areas, similar to 

aluminum compound [5], superalloy [6], overly hard 

material [7], and metal grid composite [8] to decide 

the impacts of control factors on the reactions. Aside 

from the surface unpleasantness, the other response 

cutting temperature was examined and displayed by a 

few analysts. Dinesh et al. [9] explored the impacts of 

cryogenic cooling on cutting temperature, force, and 

surface  

 

Moises Izaias de Santanq, Milton Luiz Polli (2015): 

The impact of curve drill principle cutting-edge 

readiness in penetrating procedure, Materials 

investigate 2015; 18 (suppl 2): 148-153 notices the 

tool edge secured by chamfering and honing 

displayed a lifetime multiple times more prominent 

than the honed tool without edge planning, wherein 

the sharpened tool introduced no wear on its cutting 

edge.  

 

N.Z.Yussefian, P.Koshy (2013): Parametric portrayal 

of the geometry of sharpened cutting edges, Precision 

building 37 (746-752) The B-splines considered 

contain 3 piecewise sections relating to the cutting 

edge profile and two tool faces. This case is substantial 

to comprehend the marvels of machining by 3D 

displaying and investigation of the equivalent.  

 

Ceren Celebi, E. Ozlu, Erhsn Budak (2013): Modeling 

and trial examination of edge sharpen and flank 

contact impacts in metal cutting, Procedia CIRP 8 

(194- 199) says that absolute cutting force 

increments with the edge sharpen radius.  

 

N.Z.Yussefian, P.Koshy (2013): Application of foil 

cathodes for electro-disintegration edge honing of 

complex-shaped carbide embeds, Journal of material 

handling innovation 213(434-443) finishes up by 

utilizing foil counter face, synchronous preparing of a 

clump of complex-shaped additions, with no specific 

arrangement prerequisites. This condition is relevant 

for the large scale manufacturing or machining with 

bigger procedure parameters.  
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Among every one of those examination papers, we 

found that by expanding the edge radius surface finish 

increments, yet after as far as possible they show 

gabbing impact. Along these lines, it is should have 

been optimized for the expansion in tool life utilizing 

edge honing.  

 

III. METHODOLOGY 

 

The vast majority of the inquiries about have gone for 

the diverse tool and workpiece blend, while nobody 

has accomplished for the steel and carbide tools  For 

the expansion in cutting force, nobody has done 

advancement to consider its impact on the edge 

sharpened tool. The ultimate result or you can say the 

goal of the work is referenced beneath. These are the 

focuses are kept in the thought all through the work.  

1) To have improvement of cutting force and surface 

unpleasantness for a specific tool-workpiece mix  

2) To investigate the impacts of cutting force on edge 

sharpened radius on the single-point cutting tool  

3) To have an ideal surface finish on the machined 

part by utilizing edge honing on a tool. 

 

A. Main Effects Plot Analysis  

The examination is made with the assistance of a 

software bundle MINITAB 19. The fundamental 

impact plots appear in Figures. These show the 

variety of individual reactions with the three 

parameters, for example, cutting speed, feed, and 

depth of cut independently. In the plots, the x-hub 

demonstrates the estimation of each procedure 

parameter at three-level and y-pivot the reaction 

esteem. Even the line shows the mean estimation of 

the reaction. The fundamental impact plots are 

utilized to decide the ideal plan conditions to acquire 

the ideal surface finish. 

 
Fig. 1: Plot for cutting speed Vs surface roughness 

 
Fig. 2: Plot for feed Vs surface roughness 

 
Fig. 3: Main effect plot for S/N ratios for R a  

 

Cutting speed at level 1 (180 m/ min) Feed rate at 

level 2 (0.07 mm/ min) Depth of cut at level (0.3 mm) 

Cutting speed at level 1 (180 m/ min) Feed rate at 

level 2 (0.07 mm/ min) Depth of cut at level 1 (0.3 

mm) 

 

IV. CONCLUSION 

 

Cutting speed, feed rate and depth of cut 

fundamentally impact surface harshness. Feed rate is 

found to have the most extreme impact on surface 

harshness. Increment in feed rate, estimation of 

surface unpleasantness is an increment. Cutting speed 

is discovered as the most critical impact on surface 

https://www.researchgate.net/figure/Main-effect-plot-for-S-N-ratios-for-R-a_fig1_274838366
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unpleasantness. Speed up, estimation of surface 

unpleasantness is decreased. Depth of cut is found to 

have little impact on surface harshness. Increment in 

the estimation of the depth of cut expands the 

estimation of surface harshness.  The rate 

commitment of cutting speed is 50.20%, feed of 6.44% 

and depth of cut of 28.29% on surface unpleasantness 

for edge sharpened single-point cutting tool. From the 

ANOVA it is reasoned that the cutting speed is the 

most critical parameter which contributes more to 

surface harshness. Cutting force increments for each 

worth when the tool is edge sharpened. Depth of cut 

has the principle sway on the cutting force when the 

tool is worked with the edge honing process. 

Unarguably, change in the estimations of the cutting 

speed and feed have a lesser impact on the cutting 

force. An increase in the cutting force is seen because 

of adjusting the edges of the single point cutting tool 

by edge honing process. At last, by the utilization of 

edge honing on the cutting tool, its life increments. 
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