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Abstract:In this research work the Investigation of Tool Wear and Toolwiife Optimization of parametrs on
different tool alloyson S1(SS312(SS304),S3(SS410),S4(SS440C),S5(HSS),S6Titanium alloy géaddS$ Taol
material ,Workpiecematerial ,Max. Timeslapsed(in min.)Flankear(in mm),Wear rate m/mifror mild steel workpiece
material at lowcutting speed the shear force of tl85440C(S4) material is highcasnpared to theHSS(S&pol.For
aluminium workpiece material, at lower cutting speed SS316(S1) has a ¢ébata@r force than the Titanium alloy~(Ti
6AL4V) (S5), but at higher cutting espds Titaniumalloy(F6AFYV)(S5)was found to have higher Shearforcethan
SS316(S1).For mild steel workpiece material, at all cutting speeds tool life of HSS &H)4aE(Sdyas found to be
relatively close.For aluminium workpiece material, at allesigeTitanium alloy (BAHYV) (S5) was found to be having
longer tool life than SS316(S1) and@Ak4V) S5 tool cods very high compare to other tools (S6) (S4)(S3) (S2)(S1
Finally the cutting tool Titaniurlloy (Ti6AF4V) (S6) HSS [$$good ompare to other alloy materials.

Keywords: S1(SS316),S2(SS304),S3(SS410),S4(SS440C),S5(HSS),S6Titanium  alloy -@A&d¥$6T @bl material,
Optimization of parameters

1.Introduction:- 1.1 Cuttingtool :-It is definedaseliminateor withdraw materialfrom the componenby using
lathemachine.Removal ahaterial on thavorkpieceis doneby using singlgoint cutting tool.

Designation and Features of tools:-The Designation and Features of tools are ASA system (America
Standards Association), ORS or ISQld System (Orthogonal Rake System), NRS or IS@wv System
(Normal Rake System), MRS (MaximuRakeSystem)

The resources for cutting tool af@eramics; Cubic Boron Nitride(BN);High Speed Steel(HSS);Tungsten
carbide andiamond.

Breakdownofcutting tools.-Due to extreme forcesand impacts.Dueto exhaustive stressand thermal
properties.Dueto erosion ofthe cuttingedges ofthe tool.The following are the methodsof cutting tool
wearThe following are the methods of cutting tool wear are:
MechanicalwegmhermochemicalweaChemicalwear ang@salvanicwear

Preventiorof Tool wearSuggestiorirom Machine Shop stafifhefollowing coatingshouldbedone
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toimprovethetool life and reduces tool wear namely CVDand PVD technology (Chemical Va&mpasition
and Physical VapoubDeposition).

Figurel.1l: Shows Different flark and crater wear of turning tool[10-15].

2LITERATURESURVEY :-
[1] Segun Isaac Talabi,let.al. [2013]They investigated that the effects of heat treatment processes on the mechan

properties of ascast At4% Ti alloy for structural applications. Heat treatment processes, namely, annealing, normalizi
quenching, and tempering, are carried out on the alloy samples. The mechanical tests of the heat treated samp
carried out and the relési obtained are related to their optical microscopymorphologies.The results show that the h
treatment processes have no significant effect on the tensile strength etést Ab4% Ti alloy but produce significant

effect on the rigidity and strainharacteristic of the alloy.With respect to the strain characteristics, significan
improvement in the ductility of the samples is recorded in the tempered sample. Thus, for application requiring stre
and ductility such as in aerospace industries, thrigpered heat treated alloy could be used. In addition, the quenche

sample shows significant improvement in hardness.

In this study tensile elongation of aluminut®o titanium alloy is found to improve significantly with respect to the heat
treatment procsses. The rigidity of the amst sample is affected by the heat treatment processes, with the tempe
sample having the lowest Young modulus value. When strength, ductility, and hardness are important, the quel
sample possesses considerable stre(it@6MPa), elongation (42%), and hardness (60 HV) which make it a bette
candidate than the &sast sample with high strength but low ductility. The microstructure shows that the heat treatm
programmes affect both the size and distribution of the alumititanium crystals as well as the volume fraction of the

secondary phase TBprecipitates. However, the heat treatment processes do not significantly improve the alloy ten

strength.

[2] Jakhale Prashant Pet.al [2013]They investigated that In most the machining operations the main objective is
within certain manufacturing purposes, or achieved through various equipment operations. Therefore, a ge
optimization of surface roughness is deemed to be necessary for the most of manufacturing Indinétr stage, an
attempt has been made to investigate the effect of cutting parameters(cutting speed, feed rate, depth of cut) anc
geometry(CNMG and DNMG type insert) on surface roughness in the high turning of alloy steel. The experiments |
been conducted using L9 orthogonal array in a TACCHI lathe CNC turning machine. Turning process carried out ol
high alloy steel(280 BHN).The optimum cutting condition was determined by using the statistical methods -0d-signa

noise (S/N) ratio and éheffect of cutting parameters and insert type on surface roughness were evaluated by the ane
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of variance (ANOVA).optimization of surface roughness. The higher value of surface roughness generates or
machining parts and due to rework or scrapltesoto increase in cost and loss of productivity. Surface roughness is
major factor in modern Computer Numerical Control (CNC) turning industry. Lots of optimization researches for ClI
finish turning were either accomplished

[3]. Shi shaojun et.al [D18]. have investigated that The high speed steels (HSS) have been widely adopted as the |
basic material for cutting tools in mechanical processing since it was born. At present, HSS cutting tools still occup!
dominant position of the tool marketlthough the development of tipped carbide cutting tools and grinding of cemente
carbide cutting tools is very rapid, other varieties of the cutting tools still mainly adopt HSS material. In spite of
differences in the smelting mode of the HSS, thealdility of tools is more directly with the chemical composition and

reasonable heat processing. Therefore, the choice of the HSS cutting tool material and heat treatment process a

important to ensure the performance of HSS cutting tool.

[4]. Jiatao Zhang et.al [2019T hey have investigated that High speed steels (HSSs) are widely used materials for tc
production, which grab a third part of the global cutting tool market. Heat treatment is an indespensable process f
fabrication of HSS toolsMaodifications of carbides and grain size of the matrix are two main aspects for the he
treatment of HSSs. In order to obtain better wear property, hardness or red hardness, modification of carbides a
more researcher so atnt emefitd to the toughness amd tadl life. Compaiech withn ¢he grair
refinement methods used for other steels, such as controlled rolling, available method for grain refinement of HSSs
deficient. Our previous study provided a new method to produciné grained M2 steel, but the effect of the starting
structures on the grain refinement potential of electropulsing treatment (EPT) was not involved. Results in this \
show that the grain size can both be refined or even-rgftired by EPT, whatevethe difference in the starting
structures. But the austenite transformation of the matrix was completed at lower peak temperature when using st
tempered structure. And the piempered M2 samples have higher hardness than that obtained afteedimagrit or

EPT when using the starting annealed structures

[5] Xuchao et.al [2020]They have investigated thdb achieve a better performance, a novel cutting tool has beel
developed with micrgrooves on its rake face. Such tools have great potentialainufacturing. However, micro
grooves of improper directions and shapes may adversely affect cutting tools. This paper investigates the performa
newly designed cemented carbide (WC/Co) cutting tools with rgjasoves on the rake face in the maatinof
titanium alloy Ti6A1-4V using finite element (FEM) simulation. The objectives are to explore the influence of th
directions and geometrical shapes of migrooves on the performance of cutting tools in dry turning of the titanium
alloy and to corpare it with conventional cutting tools. Specifically, the following aspects are compared: cuttir
temperature, cutting force, chip morphology, and stress distribution. It is found that thesgrooeed cutting tools
generate lower cutting force and ting temperature and increase chip curling. The maximum reduction of cutting forc
and cutting temperature occurs under different machining parameters. Compared with lineagronices, the
curvilinear micregrooves diffuse the tool stress and weakensthess concentration on cutting edges. In addition, the
secondary cutting phenomenon of migroved tools is analyzed, which can be effectively alleviated by reducing th
width of microgrooves and setting a reasonable radius of the secondary cugang ed

[6]. Chiara Soffritti et.al [2020].have investigated that Towards the end of the last century, vacuum heat treatment
high speed steels was increasingly used in the fabrication of precision cutting tools. This study investigates the infiL

of vacwm heat treatments at different pressures of quenching gas on the microstructure and mechanical properties
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made of M35 high speed steel. Taps were characterized by optical microscopy, scanning electron microscopy with e
dispersive spectroscop¥-ray diffraction, apparent grain size and Vickers hardness measurements, and scratch t
Failure analysis after tapping tests was also performed to determine the main fracture mechanisms. For all tap
results showed that microstructures andviaikeles of characteristics of secondary carbides, retained austenite, appar
grain size and Vickers hardness were comparable to previously reported ones for vacuum heat treated high speed
For taps vacuum heat treated at six bar, the highest sleair fracture toughness was due to a higher content of finel
small secondary carbides. In contrast, the lowest plane strain fracture toughness of taps vacuum heat treated at ei
may be due to an excessive amount of finer small secondary carbidels,may provide a preferential path for crack

propagation. Finally, the predominant fracture mechanism of taps wasctpasige.

[7] Daxun Yueet.al [202] They investigated that the process of metal cutting, the cutting performance of cutting to
varies with different parameter combinations, so the results of the performance indicators studied are also different.
order to achieve the best performance indicator it is necessary to get the best parameter matching combinati
addition, in the proess of metal cutting, the value of the performance index is different at each stage of the proces
process. In order to consider the cutting process more comprehensively, it is necessary to use a comprehensive eve
method that can evaluate the dymic process of performance indicators. This paper uses a dynamic evaluation mett
that considers the dynamic change of performance indicators in each stage of the cutting process to compreher
evaluate the tool parameters and cutting parameteechtievel. For the purpose of high processing efficiency and long
tool life, tool wear rate and material removal rate are used as performance indicators. In the case of specified rake
cutting speed and cutting width, titanium alloy is studied by milling cutter side milling. The tool parameters and

cutting parameters in milling process are optimized by using a dynamic comprehensive evaluation method based o
horizontal excitation. Finally, the parameter matching combination that can makerfihvenance indicator reach the

best is obtained. The results show that when the ra
is 0.2 mm, the t ool wear rate and materitaherkenioival ar

the feed per tooth is 0.15 mm/z, and the cutting depth is 2.5 mm.

[8] Nursel Altan O zbek et.alR021] have investigated that Good surface roughness and topography are of gre
importance in plastic mold materials. This study itigeded the effects of cutting parameters on cutting temperature
vibration (g), surface roughness (Ra), and noise (N) in the turning of AlSI P20 die steel using coated tungsten ca
cutting tools. Experiments were carried out using the Taguchi L1&imqreal design with cutting tools with two
different types of coatings (CVD and PVD), three different cutting speeds (100, 150, and 200 m/min), three different
rates (0.1, 0.15, and 0.2 mm/rev), and a constant cutting depth (1 mm). As a resulitoflyh¢he PVEcoated tools
exhibited a higher performance for all outputs (cutting temperature, g, Ra, and N). It was observed that the vibratiol
surface roughness were proportional, vibration was mostly affected by feed rate, and increasingpeetirend feed
rate also increased the temperature and noise in the cutting zone. According to ANOVA results, the most effe
parameter on surface roughness was feed rate (97.24%), the most effective parameter on vibration was cutting toc
(57.34%) and finally, the most effective parameter on noise was feed rate (50.37%)

[9] N. J. Rathod et.al [2022They investigated that thetudy used the Taguchi technique to optimise the parameters fo
the AISI 304 stainless steel material in an effort to iaseetool life, shorten production times, and lessen surface
roughness. For the Taguchi process, ANOVA, Machining criteria are used that take tool life, surface roughness
production time into account. These criteria include feed rate, cutting speedeptih of cut (ANOVA). The statistical

components of the experiment are prepared using Taguchi, GRA, and PCA. Tool life, Surface Roughness, and prod
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time factors are maximised by the trials' findings, which were then used to determine S/N ratipsufface roughness,
minimal production time, and overall tool life are predicted using confirmation tests. The results show that cutting sj
significantly affects tool life, cutting speed significantly affects production time, and cutting depthcaigyf affects
surface roughness. For maximum tool life, it was discovered that a feed rate ofn@HY, a depth of cut of 0.36m,

and a cutting speed of 5@@'min were the ideal settings. The ideal circumstances for reducing production time include
cutting speed of 50/min, a feed rate of 0.20m/rev, and a depth of cut of 0.48n. The ideal circumstances for
producing the lowest surface roughness are a cutting speed of/800, a feed rate of 0.1m/rev, and a depth of cut

of 0.45mm.

3.Seletion of materials and methodology:In this the SS316, SS304, SS410, SS440C, HSS afdlT4V six

different alloymaterials are selected to conduct @@imisation parametekgith Tool Wear and Tool Life

Tool wear test results of Six different materiadsimdicated in théable 514 to 5.16and consollated values
are shown inable.5.160ptimization of parameters are considered in this research work.

The following are the Optimization of parameters has been used in this research work.
In machining, thre@rocess parameters are considered.
(i) cutting speed or cutting velocity, (ii) feed rate and (iii) depth of cut

Table.3.1Metal cutting parameters on lathe

Sno Machine Parameters Job Parameters
1 Feed Length of cut

2 Spindle speed Job Complexity
3 Machine/Spindle power Material of Job
4 Rigidity of Machine Depth of cut

Table.3.2Example of cutting tool parameters for HSS tool

Sno cutting tool parameters Tool material:-HSS
tool

1 Tool Diameter 08 mm

2 Rake angle®®) 120

3 Tool Helix Angle or fute angle 3¢

4 Tool Clearence angle 3°to 10°

5 No of Flutes 04

6 Nose radius 0.5 mm.

cutting tool parameters for HSS tool :Back rake angle = 0°, Side rake angle = 7End relief angle = 7°,
Side relief angle = 7°, End cutting edge angle = 15% 8idting edge angle = 15°, and Nose radius = 0.5 mm.

Table.3.3Example of Process parameters for HSS tool

Sno Process Parameters Material usedMild steel
1 Depth of Cut 1 or5or10nm

2 Length of Cut 0.4 or 0.5mm

3 Feed 0.4 mm/rev
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4

Cutting Speed

45 rpm

5

Coefficient of Friction

0.3u

similarly the Optimization of parameters of the other tool materials are to be considered

4.Experiment and methods: - Lathe Tool Dynamometer

Most applications require assessing through one force may be invpps/de@adings.IEICOSIectronic

Dynamometecheckstheseforces.Different thingshavebeenconsideredn assemblinghesedynamometers
like particularterritorieso f intensity,immovability required and minimization of effect of intensity from one
the

other.AbilitytowithstandaccidentalforceistherulefeatureoftheDynamometers.Overall,theDynamometerisas

route

cturefitforassessingtheidealforcewhilesupportingcoincidental force comparatively present. IEICOS spec

basic model agents uses latest forteofetlgwment in force assessment using significantly stable strair

measure

system.

Thestrainmeasuresareusedtofreeaugmentationdistinguishesthenormallyinverse/dapperforces.The

gadget dynamometer has

isclearlyfixedontothemechanicalassemblypostusingtheopeninggaveondynamometer.
yield connection for two/three powers inusuallycontrarydirections. i.e.,Horizontal/Veftiealstrain checks

arranged

with the objective, that

are used so the free expansion distinguishes the normalhg@ieractforces
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4.1.MachineToolDynamometertoMeasureCuttingForce

Machine Tool Dynamometer is a cutting force assessing instrument used to measure
thecuttingforcesproceedingthegadgettipontheLatheMachine.Thesensorisarrangedsoit  might  be
rigidly mounted onte gadget post, and the cutting gadget can be fixed to thesensor direct. This
segment will help with assessing the forces absolutely without loss ofthe force. The sensor is made
of single part with three one of a kind Wheatstone straincheck associate paanige made to fix

1/2" size Tool bit at the front side of the sensor.The gadget tip of the device contact can be squash
to any point required. Forces in X )Y and Zheadingwillbeexhibitedonlyin

threeDigitalIndicatorsSupplied.

Figure4.1:LatheTool Dynamometer to Measure Cutting Force

Specification:Forces: XY Direction.:Rangeoftes:0-99kgfBridgeResistance :350 ohms
typicalBridgeVoltage :12voltsmaximum:Linearity :x1%offullscale Accuracy : 1%
Tool post dia : Maximum 25 mm.

IEICOS digital multi  component force indicator for two/three forces model
Instrumentincludestwo/threefreeadvanced(3digit)showunitsadjustedtoshowpowersdirectlyutilizing

two/threepart deviceDynamometer.

ThislnstrumentinvolvesindependentDCexcitationsupplyfortakingcareofstraincheck |dsafémd
sign preparing framework to measure and processes individual powersignalsfordirect independent

presentation,instrumentsworks on20V, c/smains.

4.3FunctionalDetails

Refer the front panel of the Instrument. Function selector is provided to selecisyanctions for
adjustment like the one/two/three  READ CAL be provided. The meter is calibrategdoaified

range of sensortransducerscapacity and recorderoutputisprovidedforrecording purposes. The
instruments comprises of highly stable integrated  circuit
powersuppliesforexcitationsensorandoperationoftheinstrument,DCAmplifierandindicatingmetersens

orstraingaugeBridgeexcitationvoltageisobtainedfromastabilized DC power supply from AC mains.
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The inherent unbalance in bridge balancingnet work, compraiagpotentiometer BAL across the
bridge supply the variable armbeing connected to one end of the input amplifier through a resistor.
The amplifier is anominal gain of 100 with frequency response up to 10 kHz. The amplifier output
is fed toa calibrated ctangular panel meter or recorder terminals.The instruments has
internalcalibrations facilities and meter sensitivity can be adjusted by CAL operatesOebvebs

DC power supply and digital meter works on 5 volt supply both load cell excitationsupd!®and

amplifierpower supplyarederivedfrom 230 volts ACmains.

4 .4DigitalPanelMeter

Computerized board meter is conservative 3.5 digit meter, which estimates pressure esteer
Theinstruments are thusly with the most recent pattern of advanced presentatiayclef
boundarycomplexexactanddependable.Theinstrumentutilizesmostrecentinnovationandbroadutilization
LSI CMOS chips. Peruse out is brilliant READ LED type show frameworks whichis consider as quite
possibly the most solid framework read out with longl il@zonvenience freeactivity

Figure4.2 :Digital panel meter
Operation of Lathe Tool Dynamometer with Multi Component Force Indicator

1. Install the Lathe dynamometer on the tool post using the central hole provided onthe
dynamometer. Insure that, the afijbeing turned to smooth surface, the tooltipis exactly at
control tight.

Figure4.3:Tool post
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6

Figure4.4Inputcablesockets

Plugthemain cord to the230 volt 50 Hzmain suppdhinect the input cable to
respectiveX,Y,Zaxisoutputsocketofthedynamometdcannectanotherendofthecabletofrontpanelofth
einstrumentto respectiveinput terminals.

SetthefunctionREADCALLswitchatREADBL.Switchon theinstruments bykeeping powerof switchat
ON

Adjust the ABALO potenti omet er s wstruneehts t&warm h

up for 15 minute read and set Just the ABAL:

Turn the function switch to CAL. Adjust the
is to be conducted when the dynamometer does not hg\epalied load.

Repeattheoperation4, 5,6 forother axisalso.

8Turn back the function switch to AREADO positi

value up to calibrated capacity of dynamometer inrespective axis by manualextms Oneafterthe other.

9l frecordingoscill ographoroscill oscopeistobeused
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Figure4.7 :AluminumandmildsteelSpecimensafterlatheworkdone
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Figure4.8Mildsteel Chips collectedafter tool

5. Results and discussion :-Observations were found on 5.1.ToolWearCalculatiorandflank wear
for S1(SS316) materi@peed71 rpmFeed0.4mm/revDepthofcut1.0 mmWorkpiecematerial

Y 3
g ‘5

wear test

Figure4.9:Aluminium Chips collectedafter tool wear test

=Aluminium
Table 5.1:flankwear for S1(SS316)naterial
Timeelapsed(in min.) Flank wear(in mm)

3 0.5

6 0.65
€
£ 9 0.75
5 12 1.06
3 15 1.75
2
c 17.5 1.9
* Wearrate 1.08x10*m/min

flanlbwwiaarmi/etima
2 17.5,1.9
1.75 /
14 a1 Nne
1.5 A Y[R == flanlarnmaar(mm)\
195 Figure5-1:FiankTool wear of SI (S5316)
' n oo 2 R a 12 1R 1Q 21 21
5.2ToolWearCalculation forS2(SS304) :Observations: Speed =71 rpm :Feed

=0.4mm/rev :Depthofcut =1.0 mmWorkpiecematerial =Aluminium

Timeelapsed(in im.) Flank wear(in mm)
3 0.6
6 0.75
9 0.81
12 1.15
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5.3.ToolWearCalculation forS3 (SS410) :Observations: Speed

15 1.90
17.5 2.01
Wear rate 1.15x16*m/min

Table5.2:Toolwear for $2(SS304) material

=1.0 mmWorkpiecemate rial

=Aluminium

Table5.3Toolwear for S3(SS410jnaterial

=71 rpm :Feed =0.4mm/rev :Depthofcut

Time elapsed(in min.) Flank wear(in mm)
3 0.46
6 0.85
—_ 9 1.10
;E_ 12 1.6
s 15 1.98
s 17.5 2.4
fé‘ Wearrate 1.45x10*m/min
[r=

5.4ToolWear Calculation forS4(SS440C):Qbservations: Speed = 71 rpm :Feed= 0.4mm/re v:Depthofcut=1.0
mm Workpiece material =MildSteel Table5.4:Toolwear for S4(SS440C)material

Timeelapsed(Inmin.) Flank wear(in mm)
3 0.43
6 0.82
9 1.0
12 1.5
14 1.9
Wearrate 1.35x10*m/min
‘Iﬂ“lllllﬂﬂvll I!‘*:Mﬂ
2 ” 1110
1.75 A
1 ZAon| flanl / \
0.5 [ﬂ')
n mo (A3 g 19 1= 10
Figure5.2:Flank ToolwearofS$440C(S4)
5.5ToolWearCal culationforS5 (HSS): -Observations: Speed =71 rpm:Feed =0.4mm/rev :Depthofcut

=1.0

mmWorkpiecematerial

=MildSteel :Table5.5: ToolwearforS5 (HSS)material

Timeelapsed(in min.)

Flank wear(in mm)

3 0.6
6 0.8
9 0.88
12 1.3
15 1.9

\Aloarrata
Vv oo ac

1 26x1%mM/min
2O o R

flanlkweoaarv/ctimao

== flanlawwear(mm)

2 Jr 15140
—_ )
€1.75 .
£ /4/1 18
§ 15 D SR
32 A 204
51.25 / Figure5:3:Flank Tool wear of HSS
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5.6ToolWearCalculation forTitaniumAlloyS6(TI
Feed0.4mm/revDepthofcut1.0 mmWorkpiecemateraAluminium Table5.6Tool WearforS6 (Ti-6Al-4V)material

-6AL-4V):Qbservations: Speed=71 rpm

Timeelapsed(in min.) Flank wear(in mm)
3 0.3
6 0.55
9 0.66
12 0.7
15 0.79
18 1.0
21 1.4
24 1.6
27.33 1.9
Wearrate 1.35x10'm/min

flankwiaars/ctima

27.33,

o

1,9

1R-A

== flanlanaar(mm’

Figure5.4:Flank Tool wear of S6 (titanium alloy-grade5)
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Table 5.7: Table shows Consolidated Tool Wear value for specimens S1, S2, S3,54,5S5andS6 Material

Naming
ofSpecimens
Sl. /CuttingTools Toolmat Workpiecema | Max. Flankwear(in Wearrat
No. | /Composites/All erial terial Timeelapsed mm) em/min
oys (in min.)
3 0.5
1 S1 SS316 6 0.65
Aluminium 9 0.75 1.08x10
12 1.06 4m/min
15 1.75
17.5 1.9
3 0.6
2 S2 SS304 6 0.75
9 0.81 1.15x10
Aluminium 12 1.15 4m/min
15 1.90
17.5 2.01
3 0.46
3 S3 SS410 . USp
Aluminium 9 1.10 1.45x10
12 1.6 4m/min
15 1.98
17.5 2.4
3 0.43
4 s4 SS440C 6 0.82 1.35x10
MildSteel 9 1.0 4m/min
12 1.5
14 1.9
3 0.6
HSS 6 08
5 S5 (Highspeedtee a 1.26x10
) MildSteel 9 0.88 “m/min
12 1.3
15 1.9
3 0.3
TitaniumAlloy( 055
grade 5) 9 0.66
6 S6 12 0.7 1.35x10
Ti-6Al-4V Aluminium 4
15 0.79 m/min
18 1.0
21 1.4
24 1.6
27.33 1.9
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5.2ToolLife:-Tool life testresults of Six different materials asindicated with in the table5.8,5.9,
5.10,5.11,5.12,5.18nd consolidated values areshown in table 5.18

ToolLife Calculation :-Tool life of S1 (SS316)YWorkpiece=Aluminium
Table5.8:Tool life of S1 (SS316)tool

Speed(rpm) Feedmm/rev) Depthofcut(mm) Tool life (min)
45 0.5 1.0 22
71 0.5 1.0 17.5
112 0.5 1.0 14
PRVRPRRPN Ity priphgiy | |- S
150
11 119
100
17 E 71
ennndfnm)
EN 29 AR
25
a) 1N 20 2N AN

Figure5.5: Toollite of SS316

5.2.1Tool lifeof S2 (SS304)Workpiece=Aluminium :Table5.9Tool lifeof S2 (SS304)tool

Speed(rpm) Feed(mm/rev) Depthofcut(mm) Tool life (min)
45 0.5 1.0 23
71 0.5 1.0 185
112 0.5 1.0 15

5.2.2Tool lifeof S3 (SS410Q)Workpiece=Mildsteellable5.1QTool lifeof S3 (SS410)tool

Speed(rpm) Feed(mm/rev) Depthofcut(mm) Tool life (min)
45 0.5 1.0 22
71 0.5 1.0 16
112 0.5 1.0 9.87

5.2.3Tool lifeof S4 (SS440CWorkpiece=MildsteelTable5.11Tool lifeof S4 (SS440C)tool

Speed(rpm) Feed(mm/rev) Depthofcut(mm) Toollife(min.)
45 0.4 1.0 20
71 0.4 1.0 14
112 0.4 1.0 6.67
PRSI Mty iy gy | 1 4
1C
19
V n7 11
an -
7 \
" et
= % AN aC
le]
n
n 1 A

20 2
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Figure5-6:Tool life of S4 (SS440C)

5.2.4Toollifeof S5 HSSWorkpiece=Mild steet Table5.12Tool lifeof S5 (HSS tool)

Speed(rpm) Feed(mm/rev) Depthofcut(mm) Tool life (min)
45 0.4 1.0 21
71 0.4 1.0 15
112 0.4 1.0 6
PRSI RNy SRR | LY S
150
X" nn
10 ~~
speed 0 ~——
2
[~
1anN 20 AN AN

5.2.5Tool life of Titanium alloy gradeS6 (Ti-6Al-4V):Workpiece=Aluminium:

Figure5-7:Tool lifeofS5 (HSS)

N

N AN

P | LY DAy JUU S |

Speed(rpm Feed(mm/rev) Depthofcut(mm) Tool life (min)
45 0.5 1.0 31.8
71 0.5 1.0 27
112 0.5 1.0 19
PRSI Ry SR | LY S
10
. ﬁ\dr\ 11N
e \-r AN 74 e
Lg ] = ] ]

Figure5-8:Toollife of S6 (titanium alloy -gradeb)

Table5.14Consolidated Valuesof Tool life of S1,5S2,53,54,S5 arf8iéspecimens

SI.No. Namingofco Workpiece Speed(rpm) Feed(m Depthofcu | Tooll
mposite m/rev) t(mm) ife

(min

)

01 SUSS316) | Auminium L?f 8:: i:g 1272.5
112 0.5 1.0 14

|79 e | 0e 0|y
112 0.5 1.0 15

S3(SSs 45 0.5 1.0 22

03 410) Mildsteel 71 05 1.0 16
112 0.5 1.0 9.87

45 0.4 1.0 20

04 S4(Ss4 | Mildsteel 71 0.4 1.0 14
40C) 112 0.4 1.0 6.67

45 0.4 1.0 21

Table 5.13Tool life of S6 (Ti6AI-4V) tool
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05 S5(H 71 0.4 1.0 15
SS) Mildsteel 112 0.4 1.0 6
S6 45 0.5 1.0 31.8
06 (titanium o 71 0.5 1.0 27
alloy - Aluminium 112 0.5 1.0 19
gradeb)

DISCUSSIONSThe tool life of S1,52,S3,54,S4,S&nd S6 cutting tools decreases with increase in cutting
speed as shown in the graphs. Geodface finish waobtained for aluminium and MS workpiece when
machined with respective cutting toalshigh cutting speeds which slightly reduces tool life. Due to hardenin
process carrieduton respectivéools, theycan withstananechanical vibratiosat highspeedddeatgenerated
betweentool-workpieceinterfaceresultsinchangein grainstructureof the tool tip zone. At high temperature
the material removed gets fused to the tool tip #wd results in poor surface finish. In order to remove the
heat generated at tool tip tlatting fluids are used. By providing proper coatings the heat generated can

reducedandthus the tool lifecanbemproved.

Table5-15:Consolidated Values of Toollife when the Flankangle changesfor theS1,S2, S3, S4,S5 and

6 specimens

: Changein
Sl. Naming ; Feed(m | Depthofcu Tooll
No. | ofcomposite orkpiece Speed(rpm) m/rev) t(mm) Flankangl | ife
e®
®) (min)
45 0.5 1.0 50 22
01 S1(SS316) | Aluminium 71 0.5 1.0 50 175
112 0.5 1.0 50 14
45 0.5 10 50 23
02 S2(SS304) | Aluminium 71 05 1.0 50 185
112 0.5 1.0 50 15
45 0.5 1.0 50 22
S3(SS ;
Mil I
03 410) ildstee 71 0.5 1.0 50 16
112 0.5 1.0 50 9.87
45 0.4 1.0 50 20
S4(Ss4 ;

04 400) Mildsteel 71 0.4 1.0 50 14
112 0.4 1.0 50 6.67
45 0.4 1.0 50 21
05 S;S(H Mildsteel 71 0.4 1.0 50 15
112 0.4 1.0 50 6
S6 N 45 0.5 1.0 50 31.8
06 (titaniumal | Aluminium 71 05 1.0 50 27
loy - 112 0.5 1.0 50 19

gradeb)
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Table 5-16: Table shows Consolidated Tool Wear value when flank angle changed for specimens S1, S2, $3,54, S5

andS6 Material
Namingo .
sl f Toolma Workpiecem Max.T|m§aeI FlankA Flankwe Wearra
No. | Specimens terial aterial apsed(in | nglechan | ar(inmm) | tem/mi
min.) ged n
3 50 0.5
6 0 0.65
1 S1 SS316 9 20 0.7 1.08x10
- . e
Aluminium 12 =0 106 m/min
15 50 1.75
17.5 50 1.9
3 50 0.6
6 50 0.75
2 S2 SS304 1.15%10
S 50 0.81 “m/min
Aluminium 2 50 115
15 50 1.90
17.5 50 2.01
3 50 0.46
6 0 0.85
3 S3 SS410 9 20 1.10 1.45%10
- . .
Aluminium 12 =0 16 m/min
15 50 1.98
17.5 50 2.4
3 50 0.43
6 0 0.82
4 S4 SS440C 9 :0 1.0 1.35%10
. . P
MildSteel 12 <0 15 m/min
14 50 1.9
3 50 0.6
HSS 6 50 0.8
5 S5 (Highspeedt 9 50 0.88 1.26x10
. . PR
eel) MildSteel 12 =0 13 m/min
15 50 1.9
3 50 0.3
6 50 0.55
. 9 50 0.66
Titanium 12 50 0.7
Alloy(gradeb)
6 S6 Ti-6Al-4V | Aluminium 15 50 0.79 1'3?‘10
18 50 1.0 m/min
21 50 1.4
24 50 1.6
27.33 50 1.9
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Conclusion:=-Discussions of Tool life and wear rate by changing the rake angle or flank arngke of
different specimens S1, S2, S3, S4, S4, S5 anth8&ool life of the S1, S2, S3,54, S4, S5 and S6
selected otting tools when flank angle changed thi$as shownintable5.1Gonsolidated/aluesof
Tool life whenthe Flank anglechangedor the S1,S2, S3, S455, and S6 Specimens table 5.15 and
table 5.16 It is found that tool wearate of HSS andS6(Titaniumaloygradeb)is very lesswhen

comparego otherspecimens$1,S2, S3 and S4 tolifie decreasewith increasen speed.
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