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Abstract— This paper deals with the machining of Ti6Al4V 

material. This paper discusses an experimental investigation 

on surface roughness of Ti-6Al-4V using PVD and CVD 

coated carbide insert and uncoated carbide insert during dry 

turning on CNC machine. Ti-6Al-4V is widely used in 

automotive, marine applications, aerospace and jet engine 

components due to its high strength to weight ratio. The 

effect of different process parameter like speed, feed and 

depth of cut is examined for better surface roughness. 

Analysis of variance was carried out for analysing the 

contribution of process parameters for the coated and 

uncoated carbide insert. And comparison of coated and 

uncoated inserts. 
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I. INTRODUCTION 

Titanium is a relatively lightweight metal which gives good 

corrosion resistance, a high strength-to-weight ratio and 

high temperature properties. Alloying elements have the 

effect of strengthening solid solutions and changing the 

allotropic transformation temperature. It covers for about 

50% of total titanium production. Titanium and its alloys are 

classified as difficult-to-machine materials. The main 

problems in machining them are the high cutting 

temperatures and the rapid tool wear. Most tool materials 

wear fastly even at moderate cutting speeds. To minimize 

tool wear, current machining practice limits the cutting 

speed to less than 1 m/s
 
[13]. 

Ti6Al4V is the most broadenly used titanium alloy. 

It features good machinability and excellent mechanical 

properties. The Ti6Al4V alloy gives the best all-round 

performance for a variety of weight reduction applications 

in aerospace, automotive and marine equipment. Ti6Al4V 

also has many applications in the medical industry. 

Biocompatibility of Ti6Al4V is excellent, especially when 

direct contact with tissue or bone is required. 

Titanium alloy machining performance can be rised 

by (PVD & CVD) coated and uncoated carbide inserts. Low 

cost coated carbide tools are seen as a possible replacement 

to uncoated carbide inserts and they are processed mainly by 

chemical vapour deposition (CVD) and physical vapour 

deposition (PVD) techniques [2]. PVD coated tools have 

been found to be higher performing compared to other 

uncoated and coated tools. PVD (PC8110) coated carbide 

tools are used frequently in metal cutting process due to 

their high hardness, wear resistance and chemical stability. 

Also, they give higher benefits in terms of tool life and 

machining performance compared to other coated cutting 

tool variants [8]. 

Performance of surface roughness of Ti-6Al-4V 

using the coated (PVD & CVD) and uncoated carbide insert 

during machining of Ti-6Al-4V alloy under dry machining 

in CNC turning. 

II. LITERATURE SURVEY 

H. Shao et. al. pointed, in the field of machining, the mainly 

focused on turning of built up satellite part. Using the 

SM1105 coated carbide tools and two grades YG610 and 

YT720 uncoated carbide tool. The TIALN coated carbide 

tools SM1105 is high performance to compered uncoated 

carbide tool in turning of satellite part [1]. 

Ashok Kumar et. al. proposed, To study in hard 

turning, the resulted obtained that the tool life for multilayer 

TIN coated carbide insert is higher. The observed that the 

tool life is 19 mm higher of multilayer TIN coated carbide 

insert [2].
 

N.K. Mehta et. al, to find out the surface 

roughness, In this work, only acceleration amplitude of tool 

vibrations in axial, radial and tangential direction are used to 

develop multiple recension models and second stage a 

correlation analysis was perform [3].
 

R. Suresh et. al. pointed, In hard turning of AISI 

4340,Machining force increases with feed rate and decreases 

with the speed .The low value of feed rate, depth of cut and 

machining time and high cutting speed are suited Bal for 

minimizing the machine force[4].
 

Rosemar B. da Silva Álisson R et. al. proposed that 

In machining ti6al4v alloy at high speed conditions and high 

coolant pressure using PCD tool. The result obtained that 

the highest 20.3 Mpa coolant pressure at lower speed 

conditions and performance of tool is no very difference in 

higher speed condition
 
[5]. 

K. Saraswathamma et. al. indicated that in dry 

machining of titanium alloy using PVD coated carbide insert 

and to predict surface roughness using RSM with box 

BEHNKEN design. The surface roughness increases with 

increasing feed and decreased with increasing cutting speed 

[6].
 

Ahmad et. al. indicated that the cutting speed is 

most effective factor in controlling tool life in any cutting 

condition. The MQL depends on the cutting speed and 

significant effect of feed rate and depth of cut on both tool 

life and cutting force [7]. 

Sudarsan Ghosh et. al. pointed that when compared 

the composite design and the full factorial design for same 

factors and for the same levels, the number of 

experimentations is saves. The cutting velocity and the feed 

provides primary contribution and most significantly on the 

surface roughness [8]. 
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Venkata et. al. pointed; In turning of TI6AL4V alloy with 

the palm oil and palm oil with boric acid as solid lubricant 

are most influence on surface roughness. The results that 

palm oil is found to better for other two and CVD coated 

tool is better for the surface roughness to compared the PVD 

coated tool
 
[9].

 

Ibrahim et. al. proposed, the vegetable oil used for 

both MQL and MQCL condition for turning TI6AL4V. The 

application of cooled air as lubricant as presented in 

literature
 
[10].

 

Chakrdhar et. al. pointed High Speed Machining of 

Ti alloys using BCBN, PCBN, PCD and cemented carbide 

tools. In the machining of titanium alloy, the heat dissipation 

is very low because coolant play the important role because 

of thermal conductivity is low [11]. 

JaharahAbd et. al. pointed, the tool life is rapidly 

increased because in initial stage the tool is shape and final 

stage was due to move wear on the tool. The flank wear is 

more effect on the nose radius, chipping at the cutting edge 

[12]. 

Shane Y. Hong et al proposed, In this paper 

literature is using a new economical cryogenic machining 

approach. Using this cryogenic machining approach yields 

the highest tool life compared with any machining method 

from current known source [13]. 

Rajendra Pawar et. al. found, ,the roughness 3.14 

Mm increases in the cutting speed to 190 m/min. the 

statically analysis of work hardening the machining surface 

shoes the depth of cut to help of interaction between feed 

rate and depth of cut have the most effects on work 

hardening [14].
 

III. OBJECTIVE 

 To investigate the working range and levels of 

process parameter. 

 To perform the experiment and measure the surface 

roughness for Titanium alloy using uncoated 

carbide insert. 

 To perform the experiment and measure the surface 

roughness for Titanium alloy using PVD coated 

carbide insert. 

 To perform the experiment and measure the surface 

roughness for Titanium alloy using CVD coated 

carbide insert. 

 To compare the surface roughness resulting from 

coated and uncoated carbide tool. 

 To compare the surface roughness resulting from 

PVD coated and CVD coated carbide tool. 

 To find out the optimum set of parameter for PVD 

coated, Uncoated & CVD coated carbide tool using 

Taguchi method. 

IV. CONCLUSION 

From the literature reviewed. The most of researchers are 

interested in optimization of machining condition with 

corresponding surface. In this paper discusses the 

performance of surface roughness of Ti-6Al-4V using the 

coated (PVD & CVD) and uncoated carbide insert during 

machining of Ti-6Al-4V alloy under dry machining in CNC 

turning. 
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