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Abstract— Tool wears and surface roughness, MRR became 

important issue for industries for sustainable manufacturing 

and another cutting tool is important factor of machining cost.  

Tool life became improve by using method such as optimal 

cutting condition, cutting fluid, coatings and heating process. 

Another method tool life became improvement such as 

cryogenic treatment .Metal cutting operation it became 

necessary to reduce tool wear and improve the product 

quality.  This paper presents the review of important paper for 

compare uncryogenic and cryogenic tool and finds best 

parameter for machining. During manufacturing the most of 

tool wear during cutting operation. Tool wear and surface 

roughness, MRR depends upon cutting parameter i.e. cutting 

speed, feed rate and depth of cut. 
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I. INTRODUCTION 

AISI316 stainless steel is a most important material. These 

material is very used different field as chemical industries, 

gear industries etc. Application of this material as chemical 

plant, airspace, Gear Company, pipeline industries. 

Mechanical properties of this material high strength, good 

yield strength, high toughness .physical properties of this 

material chemical resistance, thermal conductivity, electrical 

conductivity. Therefore the requirement of optimal parameter 

for this material. Analysis of cutting parameters is most 

important for the reducing manufacturing cost and 

improvement of surface quality, Tool life must be increase by 

using some process such as cutting fluid, optimal cutting 

parameters, heat process and coatings. Recently, cryogenic 

treatment process is used to improve tool life. 

II. LITERATURE REVIEW OF TURNING PROCESS 

Study of the review paper of the machining AISI 316 stainless 

steel types process to improve the product quality. Gopal 

Krishna et al. [1] study the cryogenic tool wear. The tool wear 

measure by tool maker’s microscope.  The study is carried out 

using cutting fluid. Tool Life improve by using cryogenic 

treatment on HSS tool. The study on different work materials 

such as AISI 1040, EN8 and EN24. Improve the tool life up 

to 90% is observed for soft material AISI 1040 and improve 

up to 39% is observed on EN24.In the study the effects of 

cryogenic processing. Sathe Amol Vaijinath [2] study the 

Austenitic stainless steels AISI 304. Machining of this 

material occur problem due to heat generated and the high 

temperature caused by it. Therefor the study of best parameter 

for machining and improve tool life and improve surface 

quality by using of cutting fluid. A. Aggarwal et al. [3] Study 

the AISI 202 stainless steel bar on CNC turning machine. 

Titanium Carbide tool is used for the machining of work 

Material. The study main aimed at evaluating the best cutting 

parameter for machining and improve maximizing material 

removal rate and reduce surface roughness and tool wear at 

various combination of cutting speed, feed, depth of cut. 

Prashant Waydande et al. [4] investigated the tool life and 

surface roughness and material removal rate modeling as an 

attempt to develop tool condition monitoring system.  A 

important work when the tool wear online monitoring has 

been given in order to improvement of the quality surface 

product , best work done by machine, and reduce cost of 

machining, reduce cost of final product, reduce damage of 

machining. Researchers have developed an important model 

effect on the surface roughness, tool life, and material 

removal rate, vibration, cost of machining. Vinay R.Chavan 

et al. [5] study the effect on tool life of carbide tools by 

cryogenic treatment. Campari between cryogenic and 

uncrygenic by tool life results have been developed.  Input 

parameter as, speed, feed, and depth of cut and during the 

experimental study geometry of tools had kept constant. 

Observed after the experiment that cryogenic treatment effect 

on the tungsten carbide tool as increasing the tool life, reduce 

tool wear and reduce surface roughness, improve material 

removal rate, removal of vibration during cutting of material. 

Yasser Shaban et al. [6] investigated the tool wear monitoring 

and alarm system that is based on logical analysis of data 

(LAD). LAD is a data-driven combinatorial optimization 

technique for knowledge discovery and pattern recognition. 

The system is a nonintrusive online device that measures the 

cutting forces and relates them to tool wear through learned 

patterns it is developed during turning titanium metal matrix 

composites (TiMMCs). Vishal Sardana et al. [7] study the 

effect cutting parameter on surface roughness. Many cutting 

parameter are used as speed, feed, depth of cut and cutting 

edge geometry, rake angle, nose radius. Tool material, tool 

point angle, tool overhang etc. and work piece variable 

include hardness of material and mechanical properties. 

Developed the best parameter for surface roughness by 

design of experiment (DOE).Taguchi method has used by 

experimental design and optimal value. It has conducted 

speed and feed rate effected on surface roughness. Serif Cetin 

and TurgayKyrvak [8] studied the machining parameters for 

the turning of 15-5 ph stainless steels using the taguchi 

method.  Coated carbide-cutting-tool inserts, a number of 

turning experiments were conducted via the L18 (21×33) 

Taguchi mixed orthogonal array. The machining parameters 

had optimized by Taguchi method. Additionally, empirical 

models were created for predicting Fc and Ra using multiple-

regression analysis. After the study, observing that depth of 

cut was affected factor on cutting force (Fc) and feed rate was 

affected factor on surface roughness. Muhammad Yasiret al. 

[9] Study of the AISI 316L stainless steel effect of cutting 

parameter on the surface topography. Tungsten carbide tool 

has used for cutting of work piece material. Experiment 

design for study tool wear, material removal rate, and surface 

roughness by response surface methodology (RSM). 

Tungsten carbide coated tool was used for best result. After 

the study observed that increase speed and decrease in feed 

rate minimum surface roughness. G. Alagarsamy et al.  [10] 
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Study of the cutting parameter effect on the surface 

roughness. Design of Experiments (DOE) has used for design 

of experimental. Response Surface Methodology (RSM) 

method was used for optimizing best cutting parameter. 

Tungesten carbide tool has used for cutting of work piece 

material. Finally observed depth of cut was most affected 

parameter on surface roughness. Satish Kumar et al. [11] 

Study of the cryogenic process effect on tool life and surface 

roughness. Tool steel has used for cutting of die and 

punching. Cryogenic treatment are used for improve of 

properties of tool. Crygenic temperature are used for made of 

hard tool and temperature limit highest has used -196˚C. 

After the studied, observed that tool life increase and best 

surface roughness. Tool life has improved 92 % y cryogenic 

treatment. Shivdev Singh et al. [12] study of the tungsten 

carbide tool based on coated cryogenic and uncoated 

cryogenic. Coated and uncoated cryogenic tungsten carbide 

tool was used for cutting of AISI 1040 steel. Tungsten carbide 

tool has coated by aluminum chromium nitride, titanium 

nitride and uncoated tungsten carbide tool was treated 

cryogenically. Finally has analyze that cutting parameter 

increase as feed, depth of cut with increase cutting force  and 

cutting speed decreased with increase in this case. Tool wear 

was affected by the speed and depth of cut, feed rate. 

Tejinderpal Singh et al. [13] study the effect of surface 

roughness by cutting parameter as speed, feed rate and depth 

of cut. Work piece material was cutting by deep cryogenic 

tool and un cryogenic tool.  Experiment has design by design 

of experiment(DOE).Finally has observed that cryogenic has 

improved  hardness of tool and cryogenic tool has best for 

machining of the work piece. T  T M Kannan et al. [14] study 

the effect of carbo nitride tool (CBN) on machining of 

AISI316 stainless steel. Cutting parameter was used as speed, 

feed rate and depth of cut. Developed the best cutting 

parameter for the machining of the work piece. Design of 

experiment had used for determine number of experiment. It 

has observed that optimal cutting parameter has obtained by 

design of experiment method. This cutting parameter has 

useful for cutting of the work piece material.  Adem Cicek et 

al. [15] study the effect of the cryogenic and uncryogenic high 

speed tool on machining of AISI316 stainless steel. Cutting 

parameter as speed, feed rate and depth of cut effect on MRR 

and tool wear, surface roughness. Evaluated best cutting 

parameter for machining of work piece material. Fanlly has 

observed that cryogenic tool life increase 14% to 218% and 

better result has obtained as minimum tool wear, minimum 

surface roughness and maximum material removal rate. 

Srinivasa Rao Nandam et al. [16] study the effect of carbide 

tool on machining of tungsten heavy alloy. Carbide tool 

cryogenic and conventional coolant had effected on 

machining of work piece material. It has observed that 

cryogenic result has best compare to conventional coolant 

tool and in the cryogenic cutting parameter has evaluated best 

as maximum material removal rate, minimum tool wear, and 

minimum surface roughness. E. Ahmadi et al. [17] study the 

effect of tool life during the machining of the work piece. 

Developed best cutting parameter as speed, feed rate and 

depth of cut for the machining of the work piece material. 

Finally it has observed that the ceramic cutting tool has used 

and analyze best cutting parameter by design of experiment 

and as evaluated reduce surface roughness, reduce tool wear 

and improve MRR. 

III. CUTTING PARAMETER AND OUTPUT PARAMETER 

A. Cutting Parameters 

During of the machining cutting parameter is a important 

factor affecting on the machining parameter. Cutting 

parameter is different types as nose radius tool material, work 

piece material, tool angle and lubrication used. Other 

important cutting parameter speed, feed depth of cut. These 

cutting parameter mostly used for machining. Because these 

parameter easy control during the machining. As cutting 

parameter tool angle, nose radius and tool material are 

selected according to requirement.  Feed rate and depth of cut 

of the most affected parameters for minimizing cutting force. 

Other speed is most affected parameter on tool wear, surface 

roughness and MRR. 

1) Effect of Cutting Parameters on Output parameter. 

a) Input Parameter 

 Speed 

 Feed 

 Depth of Cut 

b) Output Parameter 

 Surface roughness 

 Material  removal  rate 

 Tool wear 

B. Output Parameter 

1) Surface Roughness 

Roughness defined as the irregularities of a surface. 

Roughness results has evaluated from a particular production 

process or material condition. The roughness parameters has 

used for measurement of surface roughness. Roughness 

parameters has used different types as Ra (arithmetic average 

of absolute values) and Rq (root mean squared), Rt 

(Maximum Height of the Profile) etc. 

2) Material Removal Rate (MRR) 

Material removal rate defined as the rate at as the area of work 

piece material has removed during the moves work piece. 

Metal are removed per unit time mm³/min. 

3) Tool Wear 

Tool wear is raise during the cutting process. The common 

wear mechanism comprise as electrochemical corrosion, 

oxidation, chipping, erosion and abrasion. Different types 

wear raise during machining as flank wear, Crater wear, and 

Built-up edge wear. 

IV. CRYOGENIC PROCESS 

Cryogenic treatment is a deep cooling process. The cryogenic 

treatment is rasie up with deep freezing of cutting tool 

materials to improve mechanical and physical properties. The 

cryogenic treatment increase mechanical such as toughness 

and hardness properties such as chemical resistance, 

oxidation resistance and wear resistance, coefficient of 

friction, surface finish etc. Cryogenic treatment has ranged 

under low and high (-145 ˚C, -196 ˚C.) The cryogenic 

treatment is applied to improve performance of the cutting 

tool. 

V. CONCLUSION 

From the above literature review it is observed that cutting 

speed, feed and depth of cut are the main cutting parameters 

which have dominant effect on the output parameter. The 
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input parameters is necessary to optimization for find the 

optimal values of output parameter. Minimization of surface 

roughness, tool wear and maximization of material removal 

rate. From the literature review it is found that Taguchi 

Method is frequently used because of its accuracy over the 

other design of experiment techniques. So optimization of 

these parameters is important to find out optimal values.  
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