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ABSTRACT: 

Increasing the productivity and the quality of the machined parts are the main challenges of 

manufacturing industries. This objective requires better management of the machining system. Increasing 

the productivity and surface quality of the machined parts are the important challenges of different 

manufacturing industries. The manufacturing industries are trying to decrease the cutting costs, increase 

the quality of the machined parts those are manufacture by different methods and machine more hard and 

difficult materials. Machining efficiency is improved by reducing the machining time with high speed 

machining. In this literature authors have to analyzed machining of hard and soft materials,  and soft and 

abrasive materials used in turning, coating materials for cutting tools, wear observed during turning 

operations, surface finish of the machined work piece, cutting force and temperature measurement 

between tool and work piece. Optimization of cutting parameters is valuable in terms of providing high 

precision and efficient machining. So an attempt is made to optimize machining parameters using coated 

tools and uncoated tool inserts. This study will help machining professionals cutting parameters in order 

to minimize cutting time, and produce better surface finish under stable conditions. 

Keywords: Hard materials, machining, tool inserts, CVD and PVD coating methods, optimize    parameters. 

Introduction: 

Machining efficiency is improved by reducing the machining time with high speed machining. But the 

softening temperature and the chemical stability of the tool material limits the cutting speed. When cutting 

ferrous and hard to machine materials such as steels, cast iron and super alloys, softening temperature and the 

chemical stability of the tool material limits the cutting speed. Therefore, it is necessary for tool materials to 

possess good high-temperature mechanical properties and sufficient inertness. While many ceramic materials 

such as TiC, Al2O3 and TiN possess high temperature strength, they have lower fracture toughness than that of 

conventional tool materials such as high- speed steels and cemented tungsten carbides. The machining of hard 

and chemically reactive  materials at higher speeds is improved by depositing single and multi layer coatings on 

conventional tool materials to combine the beneficial properties of ceramics and traditional tool materials. 

Following are reviews which can determine different parameters of difficult to machine materials and can way 

of our research will be clear with the help of their work. 
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[1] Satyanarayana  Kosarajua, Vijay Kumar Mb, Sateesh N[2017] 

Inconel 625 materials area unit wide employed in the chemical, craft and construction industries because of 

thermal resistant holding mechanical properties. These materials are generally hard to machine material due to 

their high strength and high work hardening tendency. The present work is focused on investigating the effect 

of process parameters on machinability performance characteristics and thereby optimization of the turning 

Inconel 625. The cutting speed, feed and depth of cut were used as the process parameters whereas the cutting 

force and surface roughness was selected as performance characteristics. The L9 orthogonal array supported 

style of experiments was accustomed conduct experiments. The multi-objective optimization based on Taguchi-

based Grey relational method, were employed to find the optimal levels of cutting parameters for the objective 

of lower cutting force and higher surface end beneath dry cutting conditions. From the statistical analysis, the 

results show that the feed is identified as the most significant parameter for the tuning operation according to 

the weighted sum grade of the cutting force and surface roughness. 

[2] Rajaguru Ja and Arunachalam N[2017] 

Super duplex unsullied steels (SDSS) square measure wide utilized in marine environments as a result of their 

wonderful mechanical properties and corrosion resistance. The presence of different alloying elements and their 

two phase microstructure makes it a difficult-to machine material. The use of multilayer coated cutting tools is 

an efficient strategy to boost the cutting performance throughout dry machining of this material. In this work, 

the performance of 4 completely different coated tools created either by PVD or CVD has been investigated 

throughout dry turning of SDSS. Their performances were evaluated in terms of tool wear, cutting force, 

cutting temperature and surface integrity. Results indicated that [MT-TiCN]-Al2O3 coating provided 

comparatively higher performance than different coatings in terms of tool wear, cutting force and surface 

integrity. Their combined properties of upper hardness and oxidisation stability create them an efficient coating 

throughout machining The TiN-[MT-TiCN]-Al2O3 coating exhibited higher tool wear, poor surface finish and 

also less tensile residual stress compared with surfaces machined victimisation different coated tools. This may 

ensue to the dominance of plastic deformation by mechanical load over temperature effects throughout 

machining. 

[3] Ravi Butola, Rishabh Jain, Priyesh Bhangadia ,Ashwani Bandhu,R.S Walia , 

Qasim Murtaza[2017] 

This project summarizes the study of the parameters (Number of process cycles, Extrusion pressure and 

Abrasive concentration) and experimented variation used in Abrasive flow machining (AFM) for the surface 

finishing process and its optimization using Taguchi method. Abrasive flow machining (AFM) process is a 

most suitable non-conventional finishing process of internal passages of IC engine vehicles. Work piece were 

machined by making all possible arrangements of these parameters on 3 levels which resulted into total of 27 

work piece which were machined to find the optimum value of parameters. Finally the results were verified 

using Taguchi method to find the optimum value of parameters. It has been found through the experiment that 

the optimum result is obtained when ‘Number of cycles is equal to 6, Extrusion pressure is 15 bars and 

Abrasive concentration is 100gm’, which shows that the percentage difference in surface roughness after 

machining is 26.42%. The result obtained shows that Taguchi designs recognize that not all the factors that 

causes variability can be controlled. These non-controllable factors are called noise factors. Taguchi designs try 

to identify controllable factors that can minimize the effects of noise factors. 
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 [4] Ch Sateesh Kumar , Saroj Kumar Patel [2017] 

In this paper author numerically and experimentally investigated the performance of uncoated and multi-layer 

AlTiN coated, Al2O3-TiCN composite (mixed) ceramic cutting tools. Later, deposition of AlTiN coating was 

executed on uncoated Al2O3-TiCN inserts using cathodic arc evaporation process. Coating thickness was 

evaluated from the fractography of coated 

tools victimisation emission scanning microscopy (FESEM).Turning experiments beneath dry cutting 

conditions were performed on an important duty shaping machine equipped with a measuring 

system victimisation each coated and uncoated cutting tools. Analysis of the cutting tools was carried out 

using optical microscopy, scanning electron microscopy(SEM) and FESEM It was observed from the 

numerical and experimental results that AlTiN coated tool with4 μm coating thickness exhibited best 

machining performance on Al2O3-TiCN inserts throughout arduousturning of AISI 52100 steel.It 

was determined from the numerical and experimental results that AlTiN coated tool with4 μm coating 

thickness exhibited best machining performance on Al2O3-TiCN inserts throughout arduous turning of AISI 

52100 steel. 

[5]A.Thakur, S. Gangopadhyay, K.P. Maity & S.K. Sahoo [2016] 

The experiments conducted by authors on  a round bar of  Incoloy 825 with 75 mm diameter and 600 mm 

length . They used  heavy duty lathe machine for  trial runs were carried out under varying cutting condition at 

the initial stage of the study. Lower values of cutting speed and feed than those selected in the study resulted in 

insignificant tool wear. Productivity in terms of material removal rate was also less. In the presented work  

machining was performed under varying cutting parameters, the values of which along with the plan of 

experiments. For better statistical accuracy, each cutting experiment was repeated thrice. Commercially 

available uncoated K20 grade cemented carbide insert (Tool A) was used and its performance was compared 

with that of CVD bilayer coating consisting of TiCN/Al2O3 (Tool B) and PVD multilayer coating consisting of 

TiAlN/TiN (Tool C) arranged from the substrate to top layer. 

 

[6] M.Van Stappen, L.M. Stals, M. Kerkhofs, C.Quaeyhaegens[1995]: 

Author prepared a four set of  PVD coating  tools   were frequently used in industry: TiN, Ti(C,N) and CrN. In 

this paper described an approach to be used in industry  for all materials , ceramic coatings can be developed 

and evaluated according to the materials  to be machined. From this preliminary overview one can see already 

that most industrial wear and corrosion problems can be solved or reduce with only a limited number of 

coatings.  

[7] Youqiang Xing, Jianxin Deng, Kedong Zhang, Xingsheng Wang, Yunsong Lian, Yonghui 

Zhou[2015]: 

WS2/Zr soft-coatings were deposited on Si3N4/TiC ceramic cutting tools by medium-frequency magnetron 

sputtering together with multi-arcion plating. Microstructural and basic properties of the coatings were 

examined and dry cutting tests on hardened steel were distributed.The cutt ing performance and wear 

characteristic of the coated tools were investigated compared with uncoated tool. Results show that the 

WS2/Zr coated Si3N4/TiC cutting tools significantly improve the lubricity and the tool life is increased 

compared with uncoated tool. mechanisms of uncoated tool on crater wear and flank wear; abrasive wear, 

coating delamination and breakage ar the most wear mechanisms of WS2/Zr coated tools.  

 

 

http://www.jetir.org/


© 2019 JETIR June 2019, Volume 6, Issue 6                                                              www.jetir.org (ISSN-2349-5162) 

JETIR1906Y13 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org 600 
 

[8] Shuho Koseki ,, Kenichi Inoue , Shigekazu Morito , Takuya Ohba , Hiroshi Usuki[2015]: 

High-strength, low-conducting Ni-based superalloys need higher cutting force and cutting temperature than 

alternative materials throughout the machining method. To understand however the coating characteristics like 

defects formation and physical and mechanical properties have an effect on cutting performance, TiN coatings 

were deposited by 3 physical vapor deposition (PVD) strategies (arc ion plating, sputtering, and hollow 

cathode) and chemical vapour deposition (CVD). Sputtering and CVD yielded TiN coatings with fewer defects 

than alternative strategies. Subsequently, the damage to the TiN coatings during machining of alloy 718 was 

investigated under continuous turning. Tools coated by sputtering and CVD exhibited micro-abrasion wear 

while not significant fracture or bound of the coating. Further more, the CVD coating showed the best cutting 

performance and lower plastic deformationthan the PVD coatings. Such high-strength coatings with sensible 

high-temperature stability and low-defect density supply sturdy protection to cutting tools throughout 

machining of Ni-based superalloys.  

[9]Sutham Siwawut1 & Charnnarong Saikaew1 & Anurat Wisitsoraat2 & Surasak Surinphong[2017] 

The aim of this work was to study the cutting performances and wear characteristics of Co-WC inserts coated 

with TiAlSiN and CrTiAlSiN by a filtered cathodic arc process in dry face milling of cast iron. Face milling 

experiments were conducted on turbine cast iron workpieces with TiAlSiN-coated, CrTiAlSiN-coated and 

uncoated inserts at various cutting speeds and numbers of inserts. The results showed that Ti-based coatings 

offered substantially better cutting performances for Co-WC inserts and could effectively protect the inserts 

over longer cutting lengths than uncoated ones. Specifically, the CrTiAlSiN coating offered the best cutting 

performances with the lowest workpiece surface roughness, the lowest flank wear rate and the longest 

maximum cutting length of 10 m, which was about 2.5 times as high as that of uncoated one owing to superior 

hardness relative to yielding and chemical properties. In addition, the workpiece quality in term of surface 

roughness was found to improve with increasing cutting speed in the range of 140–300 m/min and decreasing 

number of inserts ranging from 1 to 3. Microstructural analyses suggested that the CrTiAlSiN-coated inserts 

exhibited wear due to thermal cracking and partial delamination under high temperature ploughing abrasion 

while the TiAlSiN-coated ones displayed mainly ploughing abrasive flank wear behaviour, which resulted in a 

substantially lower flank wear rate than uncoated WC inserts that suffered from the combination of direct 

cutting and ploughing abrasive wear. 

[10]D. Arulkirubakaran, V. Senthilkumar[2017] 

In the gift investigation, turning experiments were performed on Ti-6Al-4V alloy with coated (TiN, TiAlN) and 

uncoated cutlery inserts with completely different rough-textured patterns fabricated on the rake surface. 

Performance of coated and uncoated textured tools were evaluated exploitation machinability and surface 

characteristic parameters like cutting forces, micro hardness, surface roughness, chip formation and power 

wear. Based on the machinability evaluation, a comparative study was also made to identity the better 

performing tool while machining of Ti-6Al-4V alloy. Experimental results discovered that TiAlN coated 

perpendicular rough-textured cutting inserts exhibit higher machinability all told aspects compared with the 

opposite sort of inserts 

[11] Kirsten Bobzin [2016] 

Cutting tools with arduous coatings are with success utilized within the trade for pretty much fifty years. 

Nowadays, eighty fifth of all cemented inorganic compound tools area unit coated. There is an increasing 

demand for ever more efficient tools driven by the use of new work piece materials as well as the demand for 

increased productivity of manufacturing processes.  
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 [12] A. P. Kulkarni, G. G. Joshi and V. G. Sargade [2013] 

In this study, the experimental results of dry, high speed turning of AISI 304 primary solid solution untarnished 

steels victimisation nanocrystalline AlTiCrN coated cemented inorganic compound insert square measure 

given. High power pulsed magnetron sputtering (HPPMS) and cathodic arc evaporation (CAE) techniques were 

used to deposit nanocrystalline AlTiCrN coating on fine grained K grade cemented carbide insert. The 

composition and microstructure of the deposited nanocrystalline AlTiCrN coatings were analysed victimisation 

SEM. In addition, the adhesion and microhardness of the coatings were evaluated. Fine grained appearance 

with dense columnar structure was observed for the coating deposited by HPPMS technique. Micro hardness 

values for nanocrystalline AlTiCrN coating deposited by HPPMS and CAE techniques were found to be 35 and 

37 GPa respectively for the thickness of 4?2 mm. The result of cutting speed and go after the tool wear was 

investigated. HPPMS coated tool exhibited tool life of 24 min, whereas CAE coated tool exhibited tool life of 

15 min for the same conditions. 

[13] Kehinde Sobiyi , Iakovos Sigalas , Guven Akdogan , Yunus Turan[2014] 

This paper describes the wear behavior of a ceramic and a PcBN cutting tool during the turning of AISI 

440Bstainless steels at different machining conditions. Experimental results showed that the wear mechanism 

for ceramic cutting tool is predominantly abrasive wear and for cBN tools was adhesive wear and abrasive 

wear. The abrasive wear is as a results of arduous inorganic compound particles within the work material 

leading to grooves fashioned on the flank face. There was formation of transferred layer followed by plastic 

deformation on the rake face of PcBN tool once cutting at low speed and feed rate. Better surface end (Ra) 

was recorded for ceramics however with deteriorating surface topography. The results conjointly show that 

sensible dimensional accuracy is achieved with cBN tools victimization CNC machine with high static and 

dimensional stiffness coupled with high precision hard turning. 

 [14] K. Aslantas, L. Ucun , A. C icek [2011] 

The focus of this paper is the continuous turning of hardened AISI 52100 (∼63HRc) using coated and 

uncoated ceramic Al2O3–TiCN mixed inserts, which are cheaper than cubic boron nitride (CBN) or 

polycrystalline cubic boron nitride (PCBN). The machinability of hardened steel was evaluated by 

measurements of tool wear, tool life, and surface finish of the work piece. Wear mechanisms and patterns of 

ceramic inserts in exhausting turning of hardened AISI 52100 ar mentioned. According to the results obtained, 

fracture and chip kind damages occur additional oft in uncoated tools, whereas crater wear is the more 

common type of damage in TiN coated tools. Most important result obtained from the study is that TiN 

coating and crater wear have an effect on chip flow direction. In uncoated ceramic tool, the crater formation 

results in decrease of chip up-curl radius. Besides, uncoated cutter ends up in a rise within the temperature at 

the tool chip interface. This causes a thermal bi-metallic result between the higher and lower sides of the chip 

that forces the chip to curl a smaller radius. Chips accumulate ahead of the tool and continue the work looking 

on the length of the cutting time. This causes the surface quality to deteriorate. TiN coating not solely ensures 

that the cutter is more durable, however conjointly ensures that the surface quality is maintained throughout 

cutting processes.  

 

[15] Basim A. Khidhir and Bashir Mohamed[2010] 

 

Nickel- based mostly alloy is difficult-to-machine owing to its low thermal disseminating property and high 

strength at higher temperature. The machinability of nickel- based mostly Hastelloy C-276 in turning 

operations has been administrated mistreatment differing types of inserts underneath dry conditions on a 

laptop numerical management (CNC) turning machine at different stages of cutting speed. The effects of 

cutting speed on surface roughness are investigated. This study explores the kinds of wear and tear caused by 

the impact of cutting speed on coated and uncoated inorganic compound inserts. In addition, the effect of burr 

formation is investigated. The chip burr is found to possess completely different shapes at lower speeds. 

Triangles and squares are noticed for each coated and uncoated tips yet. The conclusion from this study is that 

the transition from thick continuous chip to wider discontinuous chip is caused by differing kinds of inserts. 
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The chip burr encompasses a vital impact on tool injury beginning within the line of depth-of-cut. For the 

coated insert tips, the burr disappears when the speed increases to above 150 m/min with the improvement of 

surface roughness; increasing the speed above the same limit for uncoated insert tips will increase the chip 

burr size. The results of this study showed that the surface end of nickel-based alloy is extremely laid low 

with the insert sort with regard to cutting speed changes and its impact on chip burr formation and tool failure. 

 

[16] Y. Sahin [2009] 

 

This paper describes a comparison of tool life between ceramics and cubical B compound (CBN) cutting tools 

once machining hardened bearing steels mistreatment the Taguchi technique. An orthogonal style, signal-to-

noise ratio (S/N) and analysis of variance (ANOVA) were employed to work out the effective cutting 

parameters on the tool life. First order linear and exponential models were applied to search out out the 

correlation between cutting time and independent variables. Second order regression model was conjointly 

extended from the primary order model once considering the result of cutting speed (V), feed rate (f), 

hardness of cutting tool (TH) and two-way of interactions amongst V, f, TH variables. The results indicated 

that the V was found to be a dominant issue on the tool life, followed by the TH, lastly the f. The CBN cutting 

implement showed the simplest performance than that of ceramic based mostly cutting implement. In 

addition, optimal testing parameter for cutting times was determined. The confirmation of experiment was 

conducted to verify the optimum testing parameter. Furthermore, the second order regression model and 

exponential model supported the primary order model relating to the prediction capability. Improvements of 

the S/N quantitative relation from initial testing parameters to optimum cutting parameters or prediction 

capability trusted the S/N quantitative relation and analysis of variance results. Moreover, the analysis of 

variance indicated that the cutting speed was the next vital however different parameters were conjointly vital 

effects on the tool lives at ninetieth confidence level. The percentage contributions of the cutting speed, tool’s 

hardness, and feed rate were regarding forty one.63, 32.68, and 25.22 on the tool life. 

 

[17] Ersan Aslan , Necip Camus cu , Burak Birgo [2006] 

 

 Due  to their high hardness and wear resistance, Al2O3-based ceramics area unit one amongst the foremost 

appropriate cutting implement materials for machining hardened steels. However, their high degree of 

crispiness typically results in inconsistent results and fulminant harmful failures. This necessitates a method 

improvement once machining hardened steels with Al2O3 primarily based ceramic cutting tools. The present 

paper outlines AN experimental study to attain this by using Taguchi techniques. Combined effects of 3 

cutting parameters, particularly cutting speed, feed rate and depth of cut on 2 performance measures, flank 

wear (VB) and surface roughness (Ra), were investigated using an orthogonal array and therefore the 

ANalysis of variance (ANOVA). Optimal cutting parameters for every performance live were obtained; 

additionally the link between the parameters and therefore the performance measures were determined 

exploitation multiple regression toward the mean 

 

 

[18] J.L. Endrino , G.S. Fox-Rabinovich b,, C. Gey[2005] 

 

The primary solid solution untainted steels generally area unit thought of to be tough to machine materials. 

This is mainly due to the high plasticity and tendency to work-harden of the austenitic stainless steel, which 

usually results in severe cutting conditions. Additionally, austenitic stainless steels have much lower thermal 

conductivity as compared to structural carbon steels; this inflicts high thermal impact within the chip-tool 

contact zone, which significantly increase the cutting tool wear rate. The machineability of austenitic stainless 

steels can be improved due to application of coated cutting tools. Hard PVD coating with low thermal 

conduction and improved surface end ought to be employed in this case. This can end in improvement of 

resistance characteristics at the tool/workpiece interface likewise as chip evacuation method. In this study the 

stainless steel plates were machined using cemented carbide finishing end mills with four high aluminium 

containing PVD coatings namely: AlCrN, AlCrNbN, fine grained (fg) AlTiN and nano-crystalline (nc) AlTiN. 

Both AlTiN and AlCrN-based coatings have high oxidization resistances thanks to formation of corundom 
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surface layers. The influence of surface post-deposition treatment on tool wear intensity was investigated. The 

coating surface texture before and when post-deposition treatment was analyzed by suggests that of the 

superior Firestone magnitude relation curves. Minimal wear intensity when length of cut one hundred fifty m 

was achieved for cutting tools with the nc-AlTiN coating. 

 

[19] W. Kalss , A. Reiter, V. Derflinger, C. Gey, J.L. Endrino[2005] 
 

Modern, progressive, PVD coatings area unit needed to satisfy a range of various applications. Each metal 

cutting operation needs AN optimum combination of assorted film parameters to realize a high finish cutting 

performance. Especially, Al-based coatings like AlTiN- and AlCrN-coatings show excellent leads to high 

performance metal cutting applications. Wear resistance, thermal stability like chemical reaction resistance 

and hardness at elevated temperatures area unit key problems among these cutting operations. In this paper the 

influence of those properties on Al-based compound coatings in regard to metal cutting tests like edge and 

drilling are mentioned. 

 

[20] W. Grzesik[1999] 

 

This paper deals with an experimental investigation into the different factors which influence the temperature 

which occur at the coating/substrate–chip interface when machining a medium carbon steel and an austenitic 

stainless steel. Both flat-faced and grooved inserts coated with vellication, TiC/TiN and TiC/Al2O3/TiN were 

used. A standard K-type thermometer embedded within the piece of work was accustomed convert measured 

efms to the surface temperature. Some optimum coating structures for prime speed machining of those steels 

appreciate the minimum interface temperature were designated. In specific, it had been determined that by the 

right choice of the thermal properties of the coating and also the piece of work materials, that end in a 

considerable increase within the interface temperature, the result of a limit within the high layer of the coating 

will occur. 

 

[21] J.H. Hsieh , C. Liang , C.H. Yu , W. Wu.[1998] 

 

TiAlN coatings have been known to be superior to other coatings such as TiN and TiCN in protecting tools 

which may be damaged by high thermal load (high cutting speed). Unfortunately, these coatings normally 

suffer greater damage than TiN and TiCN in more mechanically influenced processes such as interrupted 

cutting or slow speed cutting. The present study aims at developing multi-layered TiN/TiAlN coatings which 

can supply an honest compromise between the properties of TiN and TiAlN. Three approaches as well as 

shutter management, power supply control, and rotational stage control were used to deposit multi-layered 

TiN/TiAlN coatings using unbalanced magnetrons. These coatings were then characterized using SEM, 

GDOS, nano-indention system, and tribometer. It was found that, in general, these multi-layered TiN/TiAlN 

coatings had lower wear rate than single-layered TiAlN within the tested sliding speeds. At certain sliding 

speeds, these coatings also had lower wear rate than TiN. In some tests, a thin layer (0.1 mm) of TiCN was 

coated on multi-layered coatings in an effort to scale back resistance harm notably throughout row stage. The 

result shows that the wear resistance of the TiCN–(TiN/TiAlN) coating was significantly improved especially 

at low sliding speed. 

 

 [22] S. RameshL. Karunamoorthy andV.S. Senthilkumar[2009] 

 

Titanium could be a material that is employed in region and different industries is troublesome to machine. 

Due to the growing acceptance of titanium in many industries, near-nett shape of these materials by 

machining cannot be eliminated fully. There square measure issues encountered once machining metal in 

retailers operating with craft alloys. Machining of metal alloys needs cutting forces slightly above those 

required to machine steels, but these alloys have science characteristics that create them harder to machine 

than steels of equivalent hardness. The beta alloys square measure the foremost troublesome metal alloys to 

machine. This paper discusses the study of science and microstructure analysis of Ti-6Al-4V alloys. 

Experiments were administered victimization 2 totally different|completely different}|completely different} 
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inserts having different coating strategies (PVD and CVD) and different nose radius (0.8 mm and 1.2 mm). 

The performance of machining has been studied in terms of cutting force, tool wear and surface end. 

 

 [23] A.Thakur, S. Gangopadhyay[2016] 

 

Surface coating has been wont to improve property in machining method. Therefore, the role of advanced tool 

coatings in curtailing the usage of environmentally venturous cutting fluid (CF) notably throughout machining 

of difficult-to-cut materials desires immediate analysis attention. In the present work, Incoloy 825, a nickel-

based super alloy, has been machined under completely dry environment using a commercially available 

multilayer (TiN/TiAlN) coated tool obtained using physical vapour deposition (PVD). Various machinability 

characteristics with primarily emphasis on cutting force (responsible for consumed cutting energy), tool wear 

(for tool life) and surface quality (surface roughness) have been compared with those obtained with uncoated 

tool below typical flood cooling and minimum amount lubrication (MQL). The results achieved under both 

rough and finish modes of machining clearly established the use of PVD coated tool under dry environment as 

a sustainable strategy for achieving green machining. 

 

[24] A.Thakur1, S. Gangopadhyay[2016] 

 

The influence of tribological properties of coated tools on performance throughout machining ofnickel-based 

super alloy is not well reported. The current study comparatively evaluated tribological properties of tools 

coated with chemical vapour deposition (CVD) and physical vapour deposition (PVD) with relation to their 

uncoated counterpart. The same cutting tools were then used in machining of Incoloy 825. Adhesion, attrition, 

edge chipping and notch wear were prominent wear mechanism of uncoated followed by CVD coated tool. 

However, PVD coated tool outperformed the others. This may well be attributed to wonderful tribological 

properties of TiAlN/TiN multilayer coating. Anti-friction and anti-sticking property of TiN and smart 

toughness because of multilayer configuration together with thermally resistant TiAlN section area unit the 

first causative factors. 

 

[25] A. Mohantya, S. Gangopadhyaya & A. Thakura[2015] 

 

The present analysis work has been undertaken with a read to research the influence of CVD multilayer 

coated (TiN/TiCN/Al2O3/ZrCN) and cutting speed on various machining characteristics like chip 

morphology, tool wear, cutting temperature and machined surface roughness throughout dry turning of 17-4 

pH scale chrome steel. In order to understand the effectiveness of CVD multilayer coated tool a comparison 

has been carried out with that of uncoated carbide insert. The surface roughness and cutting temperature 

obtained during machining with CVD multilayer coated tool was higher than that of uncoated inorganic 

compound insert in the least cutting speed. However, the results clearly indicated that CVD multilayer coated 

tool contend a major role in proscribing numerous modes of tool failure and reducing chip deformation 

compared to its uncoated counterpart. Adhesion and abrasion were found to be dominating wear mechanism 

with flank wear, plastic deformation and harmful failure being major tool wear modes. 

 

 [26]Samir K. Khrais, Y.J. Lin[2006] 

 

 The tribological influences of PVD-applied TiAlN coatings on the wear of cemented carbide inserts and the 

microstructure wear behaviors of the coated tools under dry and wet machining are investigated. The turning 

test was conducted with variable high cutting speeds ranging from 210 to 410 m/min. The analyses supported 

the experimental results result in robust evidences that typical agent features a feebleminded result on TiAlN 

coatings under high-speed machining. Micro-wear mechanisms identified in the tests through SEM 

micrographs include edge chipping, microabrasion, micro-fatigue, micro-thermal, and micro-attrition. These 

micro-structural variations of coatings offer structure-physical alterations because the measures for wear alert 

of TiAlN coated tool inserts below high speed machining of steels. 
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 [28] A. Thakur, S. Gangopadhyay and K. P. Maity[2014] 

 

The current study aims at investigation the result of cutting speed (51, eighty four and 124 m min21) 

moreover as tool coating deposited victimization chemical vapour deposition (CVD) on machined surface 

roughness, tool wear characteristics, chip morphology and chip reduction constant (f) throughout dry 

machining of metal 825. Turning operation was applied victimization ISO P30 uncoated cemented inorganic 

compound and CVD multilayer coated (TiN/TiCN/Al2O3/ZrCN) insert with a continuing feedrate of 0?198 

mm rev21 and depth of cut of 1 mm. Chip morphology and power wear were studied victimization scanning 

microscopy (SEM), energy dispersive spectroscopy (EDS) and optical microscopy. Results indicated CVD 

multilayer coated tool resulted in additional machined surface roughness compare thereto uncoated 

counterpart. However, coated tool demonstrated excellent resistance to crater and flank wear, and decrease in 

chip reduction coefficient during dry machining of Inconel 825. 

 

[28] A. Thakur, A. Mohanty, S. Gangopadhyay [2014] 

 

One of the major concerns related to machining of Ni-based super alloy is surface integrity since it directly 

affects the performance of the machined component during its intended application. In the current study, the 

influence of cutting speed (51, 84 and 124 m/min) and CVD multilayer tool coating (TiN/TiCN/Al2O3/ZrCN) 

on various aspects of surface integrity such as surface roughness, crystal structure and microstructure of the 

surface and sub-surface region, thickness of white layer and work hardening tendency have been investigated 

during dry turning of Incoloy 825. Particular emphasis has been given to know the mechanism of formation of 

changed surface layer and also the associated method of dynamic recrystallization. The study indicated coated 

tool resulted in higher surface end compared thereto obtained with uncoated tool solely at high cutting speed. 

Various macro options of machined surface enclosed feed mark, material smearing, surface ploughing, re-

deposited materials and chip debris. Transformation of crystallographic section of the machined surface 

couldn't be detected compared to that of bulk material. Increase in cutting speed caused gradual refinement of 

grains, and increased white layer thickness. Coated tool, on the other hand, resulted in the generation of large 

number of nucleation sites and consequently finer grains at high cutting speed, whereas the uncoated tool 

promoted growth of sharply defined recrystallized grains. The coated tool prevented the formation of white 

layer at low and medium cutting speed and additionally attenuated work hardening tendency of Incoloy 825 

compared thereupon of uncoated tool. 

 

[29] B. Koyilada, S. Gangopadhyay, A. Thakur[2016] 

 

Machining of Nimonic C-263 has invariably been a difficult task as a result of its hot strength, low thermal 

conduction, tendency to figure harden and affinity towards tool materials.The current study makes an attempt 

to relatively judge varied performance measures in machining of Nimonic C-263 like surface roughness, 

cutting force, cutting temperature, chip characteristics, and tool wear with particular emphasis on different 

modes of tool failure for commercially available inserts with multi-component coating deposited using 

chemical vapour deposition(CVD) and physical vapour deposition(PVD) techniques. Influence of cutting 

speed (Vc) and machining length (t) has additionally been investigated exploitation each coated tools. The 

study incontestable  exceptional decrease in surface roughness (74.3 %), cutting force (6.3%), temperature 

(13.4 %) and chip reduction coefficient (22 %) with PVD coated tool consisting of alternate layers of TiN and 

TiAlN over its CVD coated counterpart with TiCN/Al2O3 coating in bilayer configuration. Severe plastic 

deformation and break of leading edge and nose, abrasive nose and flank wear along with formation of built-

up-layer (BUL) were identified as possible mechanisms of tool failure. PVD coated tool with success 

restricted totally different modes of tool wear for the complete vary of cutting speed. Superior performance 

can be attributed to the hardness and wear resistance properties, thermal stability due to presence of TiAlN 

phase and excellent toughness owing to PVD technique and multilayer architecture.. 
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[30] D. Arulkirubakaran, V. Senthilkumar[2016] 

 

In the gift investigation, turning experiments were performed on Ti-6Al-4V alloy with coated (TiN, TiAlN) 

and uncoated cutter inserts with completely different unsmooth patterns fabricated on the rake surface. 

Performance of coated and uncoated textured tools were evaluated exploitation machinability and surface 

characteristic parameters like cutting forces, micro hardness, surface roughness, chip formation and power 

wear. Based on the machinability evaluation, a comparative study was also made to identity the better 

performing tool while machining of Ti-6Al-4V alloy. Experimental results disclosed that TiAlN coated 

perpendicular unsmooth cutting inserts exhibit higher machinability altogether aspects when put next with the 

opposite form of inserts 

Conclusions: 

The tool life results, analysis of wear mechanisms and tribological performance of different coated and uncoated 

tools during the turning of different materials allowed the following conclusions to be drawn: 

• Get improvement  in tool life was achieved with the AlTiN coated insert: Tool life was 

approximately double that of the CVD TiCN + Al2O3 coated insert and three times than uncoated 

insert. Tool life is better for CVD coated tool inserts instead of uncoated tool inserts. 

• The chip thickness is better for the AlTiN coated tool, compared to the CVD TiCN + Al2O3 coated and 

uncoated tools. The chip under surface is smoother without any defects, indicating lower friction 

between the chip and tool rake face. Chip thickness can be control by using PVD coated tool inserts 

which is better than uncoated and coated by CVD TiCN + Al2O3. 

• In some researches underplaying cause of the high performance of the AlTiN coating is the formation of 

aluminium oxide tribo-films at the tool-chip interface. 

• The AlTiN coated tool had the lowest value for both BUE and total wear volume compared  to the CVD 

TiCN + Al2O3 coated and uncoated tools, indicating that PVD AlTiN coated tool performs very well 

with SDSS. 

• Adhesion wear and chipping are the predominant wear mechanism for all the cutting tools studied. 

When turning with the PVD AlTiN coated tool, adhesion and diffusion were present in different places 

on the worn area of the tools. Machining with the CVD TiCN + Al2O3 coated tool shows diffusion, 

abrasion, chipping and adhesion wear mechanisms while sever adhesion wear and chipping were the 

main wear mechanism with the uncoated insert. 

• The machined surface obtained using the AlTiN coated tool had the lowest surface roughness value. The 

machined surfaces obtained with the CVD TiCN + Al2O3 coated and uncoated inserts show minor 

cracks and distortions, and there is some chip sticking on the machined work piece obtained by the 

uncoated insert, as a result of intensive BUE formation and high friction generated during cutting. 

Spikes in cutting forces at the beginning of the cutting process were highest for the uncoated cutting 

tool, which is directly related to chip sticking on the surface of the work piece. 

From the literature arena , it was observed that Martensitic stainless steel 431 is not much explored  by the 

researchers using  uncoated and coated tools and very least materials are used for coating on machining inserts. 

Modeling and optimization of different machining characteristics of  Martensitic stainless steel 431 such as 

surface roughness, tool wear, and cutting force , hardness is important area under various cutting parameters such 

as cutting velocity, feed rate and depth of cut. Although CVD coated has displayed superior performance on 

nickel based super alloy Inconel, hardly any information is available during machining of Martensitic stainless 

steel 431. Moreover, chip characteristics and tool wear mechanism have not been examined as well. The past 

researchers have conducted mostly machining under the dry environment and few researches have performed the 

machining under coolant environment. 
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 A PVD coated tool have been used by the previous researchers, there was no comparative evaluation 

among the performance of uncoated tool and PVD and CVD coated tool by using smart  coating material during 

machining of Martensitic stainless steel 431. 
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