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OPZ{OH_OQ ’ .Ob\ﬁOUSL"[ , after some +Hime . when 1he "tool
weay 5 ncreased (‘005,’5/5{013'114,,‘,' The +ool loses 7{?5_
abiitty to cut efficiency. and must be vegromnd -
the -Tool Ite can be clhcténely used as he pasis to
gvaluate dhe  perfoxmance  of #he ool material » assess
machinability- of #he. work piece matetial aadKnow e
Futting - Conditions- | ,

—They ave HICce COMmMOnN ways of eopressing o0l [Ffe

[« A% Time period 0 ropnutes  between o SiidAadeve
qindings: : L <

Q. In Terms of number .0%‘_=Cam/>onmt/5 machined between
w0 succe ssive. Qindings. Inis mode 5 commonly vsed
when +he tool gperates Continuously , as 1N (ase Vo, o)
pukomatic machines: Lo i r
%. TN Tems of the volume of material . chovcd beW{fn»
o Successive grindings. This mode Of ExpreSSIon,
ce commonly used when he ool ¥8 primarily. vsed ol
heavy gtock gémoval: oy e :
. volome of metal Semoved per minute

e N o D
wheve , D= Dia. of corkpiece fn'mm’
t = depth of cut in mm’
’F:‘:,Jcefd sate, 7o mm [yev
N = No.of Rewlutions of work per minute

T£, T be the Hme i minutes to 4opl 1oiIUIE Then
qotal volume of metal eF Yemoved to topl failore
CH. e C T e —— O

e also  know Fhat 4he Cutting s-/oeed
vz Thnl

60
TN =N % 10p0:

m | min
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FV?TCD ' = VX 1000 xtxL x T rmmd A
ool Ii#e (TL) in terms of She total volume of
cewtned . Hho. dool faillte” 14 ' givee by .

/”L: V1000 "’t",-P.T Cmmg) e
(FACTORS AFFECTING Tool LIFE j

e e Of G Cutting Tool i8 affected by 1H¢

Lollowing +actors: - A

|+ Cutting .sP,eé’d’ L
9. Feed and depth ofCut

the mréal

5%,  work. matenial
¢ Nature of Cutting

3. Tool Geometry =. R?g?&iﬂfﬁbﬁ ('Yzachfne ‘TOQI and wx
k. Tool matedal g. Use of Cutting fluidz.
“The mNoaimum effect 00 To0! y:pf iz % ~
\ of cutting sgpeed - The Too! ltfe vories & |
2aversly 5})((41 . The 1ot ife Vaﬁ&g ‘ >
A . o %
ranet cotting speed- s The  Reduction ‘g?
‘Ao tool ;. life _Cor(DSpand'ij t0 a?:o/’c &
- P o | < ; :
2AOYERSE + 1) cutting gpceq Fara Lai
LThe cuvve showing Pambohc\ regduf.h?n 3
in Tool Ife 4he  fncreasing of cutting O \

Speed. ‘ £ : —Tool |7(e ) (m;n)/
5 e Relationship between cutting speed and ool [7fe

»

émpressco‘ as' ¢
N e J

Sy o O Ve cutting spead (mlmin)
2 72 T= Tool life (min)

| W N = Tool life index
H' : . . - : 5 =
N , (.;.,_ machmg@ canestant
Savko,, . ,

kag T— ’ -
Cutting speed-Tool life cuxves for diffeseot +opl mMaleile

can be

Log v

000000000 OCS®

|

CCCCCCCCQQCOGOOOCCOQGQQCO




®| he avcloge Valuesd of Eaponent iy # g —
® @Can.bc AOKEN. 8 : JP. v MQM Lo 7?0/ Matevial
e e toal dhoMe B Le Speed  Steel T00LS
N o2 ko 0-5 . for Cemented C.mbidf legis
N- o€t tp 10  for Ceaand To0l5- e
= Tf dhe Re lah’onship between d:‘_ﬁ%fmf Cufhbg 5‘/>¢¢’d’6
ond +he coxyesponding ool lives Aaxe plotted on a 1094

9 log aw@ph. SHoight lines are obtained.
> Fo which Revel +hat +he Tool life decvease with the

‘ncveate io Cutting speed:
.[,FEED.; AND DEPTH of cuT |

- Feed Yate and depth of cut are the other Tmpovtant cuttin,
voniables ‘which alsp effect the TOOl ¥ apf)rfé'/'abllt/..

= pn incease in #he feed vate and depth of cut has G
Similay “effect. ond Reduction of Tool life |

) qpe different vardables | cutting spead ,Tool IC , £eed
Rate »qnc.# depth 0%"541‘1» , are inter —selated a8 given
e Ahe fo//a'um g . imperial fpmula

2T 8 RS T m/ min
__, 019 036 -, 080
v i o SR R GBI g speed, P01 TE0

T ool life i A0 2

£ feed vate in ’mm/mm
» e _. : P Dg/_/,h 07[6'(1[' 0 mm’ |
,Fo\'g’.veﬁ Tool lite "fl—he " Relationship among +he other *
vosnables s also give0 b o i
& N _'aC:_——l; &= Q cCanestant
- FAx¢P| V= corting speed
$. e et R T .. T - _Depih of il
e P t '
4 ol .evq?oo,anb.s. a' and ‘b’ pf (£)and (£) will deperd |
* quo —fh_c mechanical PYOP“'H%, of the workpiece mateiial |
o ¢ 100l Jife B Considered a5 Constant the Cutting |

" gpeeds (v) will decrease if the feed Rate (£)
ond  depth of aif [6) are  wcreased - : !




TYPES OF CUTTING TOOL MATERIALS 7 .
e ’é

The Afollowing Matexiald. AYe (cmmonly used  fpr maana(%u{m%‘
Jhe Cutting Teols . selectvn ofF a /Da‘fh’Cu/OV materialg ol
depend o the TYpe of Scyvice it i8 expected 'Pa{%m
i+ High Caybon steel e o :
& High Speed stecl N ‘
3. camented Cavbides
e wdoffif e b o v o il
5% Cemented . oxides (of) Cesamics , and
§- piamond- e :
I+ High Carbon . steel .
= Plain ml having g Carbom pevcentage as high
@y 145% QA€ in commen use ol tool mmatedial for general

Class OF LXK . L SR "
— They are. ot copsideYed suitable For Tooks. Used iN P/cduc-ﬁm
ok 0N aaount of fhe Fact that +hey ce not able to o
Lithstand vty high Temperature - with” he 1ESVIE ey (o170
pe .cmployed ok Nighrspeeds- SR S ,
- —he hardness is lost by them af soon @/ the demperatore 1184
about so0°c —250°% . They are algo not highly twear
pegistant: Tt Gan be used i hand TOOLS .

|

4

High Carbon medivm) alloy steels
(\/_—/-b/"__’—_’w sy
3 hese ., are. the “more ] '
- Better hothadness ; higher fmpact Tesistance, higher weat

Q . High 3peed Stea] v

= it L a 5/350'&' MUH'/5fc51 which may Cortain the
alloying clement® |ike “Ton gsten, Chiomivm , vanadiom,
Cobait and olybaenom ek op tD a5, .

s hese alloying elements increase 168 SHENgth  Joughness
el Yesistance cutting ability o Rejain 78 haw ness
s zleveted —{;_cmpe(atur% in the tonge of 550 4 2

- ON Gocovnt of Hhese added /D/OPZ/‘H% 75¢ high Speed steel
oo\ Ofe Capable ‘of opeXading . Saf€ly ot o AW 38

» Y 2 S eed/g X p ,_he : - rm%.

.") bigﬁ SPc’fd Steel 38 betteY fC()O‘wn bj’ cam[DOSFﬁon O'FC?//Oyfr)\?

Ellrmentl ok 1&— Y —1, ;6 . +he Onc 'Mat' T8 2 11, 1).’2:, Cy .

O 1% v . Gather Closs of MSS Contains high properties

Tt wean _resiftance _and Carries high hot hatdness.

— howeveY €3S costly , easily ,ﬁjg‘eable and easy t2 heat Heat

chlective Ahan plain  high Garbon Steels®
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B Cemer Cemented Coxbides - ' S
5 hese Coxbides are formed by the m:az%ur( oF '7'27095-&6,)

: tan:um (p{) Tantalum wrh carbon .
e carbide8’, tn powdered form , are mixed wrth: Cobolt

u)h:Ch acts o8 a pindex. Q(,fhtgh P?’CSSU'(@S O-F’ | S00 kg Pe(Sz
cm €0 Loo0 K3 Pcf S+ Cm cnd %mptrczt—urc/g Of OveY | serfe
8 S’ha ed into ddsfﬂd formg of Tips:

= ThesE Carbldc +1p8 arc than brazed ©F ,,%Sff,,fd Clampa;k
/m he Shank: - made of medivm  carbon Steel:

These Cemented Ca(brdzs /JTOCC’SS a very hgh degrce of-
hatdness cnd weal Resistance: :
D> /hé/b{ are able 20 retain +his ha/dn(55 ai' {/evaifcd Tempe-
yokurée 8 ?/(/71/0 /0006 .
= The Teolg Hpped with cemented Carbide {/:pg are Ca/ag/;le
SO OpRIawng at” Speeds 540 ¢ $imes bghe/ —ﬂmn +hose (with

+the high S/J(ad <teclf -
.9 “They are of Xigid constyuchon cind Cany h/Qh /Dawa’cd motor

S0 +that higher cm%mg speeds  Can be em/)/ay(cl

St&”vf@ .
f—/—/—’ﬂ
S Tt 8 a o —fevvous alloy consictng muainly of cobalt:
cten and chmmn/m pth el elements odded. 10 vaf_t/mg

7"
“Pm g{—huag are Hantalum molybdenvr ond PBoron

_y 'zt hag good shock and wear Resistances - and retains

g hordness at ved heat u/'?t’o chovt 9r0°C - . -
3"‘> “Toolg mode Of 5tell:fc Qe Ca/)ab/e of 0/6/07’7!79 MSP@:’d/g

up 0 & Aimes -more +had 'ﬁ’705¢ oF Commpen high Speed

gteel TOOB-
,,;. ctellite does not rgﬁpond to the usual heaz,L "’reat’mcntprocesse

'> only gnnd.nq can be used for Mmachining € effechively e stellite
gl | contadn /70/50/C0 15-357 Cv, |2-35%W ad J—% 7. Cofbon.

ﬁf cemented Og{ldgs O CESQGMICSE
LT . inHoduction of celcmic material A a vsetul Cuf‘hﬂg
i he £eld

00! matevial 8, m-/hf/, a /afesf d@uc/()}?menf
of so0l mctallurgy-
= Tt m(;un\g consisty
rnuch cheapei han any,

Corbidern®
1 —> Jool made oF Ccmm\c mo't@ha/ e Cc?/?ablf I 5 wv‘hs#ard*’@

i high Tempetatute - without losing Aheit hasdness UP 10 1200
,.—>

of alwrmfum Omde wh/C/; 5 Com /mraﬁueh

of 4he Chicf Constituents © cemeénted

o0

They Qe much move weal sesistance as cmm/d t0 +the
Cfmfnfed Ca(b de 'Togl/g

R ————SSSEEEEEE



b

> e cetamic +4ool8 afe Capable of Femoving our +Hmes

pre rnaterial 7han e tvngsten Caibide tpol. with a8,
Less powe¥ than . e [ty = They (Gn

consompiion ©f &0 %
sately gpe(atc’ at . 2—5 'hm’c’5 +h<€ C“fth SPC’fd’5 of “f'UﬂﬂS{c

-coavpide- 10018 - - . o '

X Domenc | £ mat | Kpown and s
4 ’ ial Koown and used as
n 6 +he haydcs mater! _ _ ‘
. ?fgf?n; qo0l meterial: Tt 15 brittle and offers « low)
esistance to Shock , but 5 highly weay yesistance -
: account of 1he abavc foctord diamondz arve empluyed
e %} onty light cute 0N materiars Iike bakehfc: Cavbon , plastcs
alaminivum  &nd bvass: etc
S Jow Coefficient of A1CHoN
- awface Fish:
= Dtamond Parﬁcals are vged
MAC HINABILITY ]
of a matevial gives the idec- of The
raatenel depeicts on A OUS viaiable feetorB, itz 5 ek
eaéé with which” € can be machined - The /)afam{t'cps
9506{5‘"3 infloencing  +he machinabity ofF G matecial are.

). Physical properties Of the material
2. mechenical [)ropcr/—/% of +he mMaterial
3+ Chemical Cam/)asl-lmn of +the Mmaterial.
lr M0 — structure of the material s ond-

5 Cutting conditions: ‘
| since —Hw,g /)ropat'j (machlnob,h(}/) of the maé—ena/
| P05§lblt’ to

| C;épgr/)dg on vc,{rOLPS variable factors, '{' 18 ot
evaluate +he Same in 4etmg of /Df(agc ﬂumeﬂCa/ valuek-
but o4 a relative guantity - The Critelia of de&afmmm_q
Hhe Same may be as Follows :
b Tool lffe =
T The (OngeY +he tool life it encbles af @ g:vm Cuf&j'
Speed  +he bettef is the ‘Machinabi /tjj
o‘) svace 75,/),5[') o
7t 25 odip divectly propar-#:ona!, e —H;e better he Surtace
Finish the h'9h€{ 45'7‘/)6 (Y)ach,nab///ly .
3. M Congump#ion z
LoweY /)0(/1)6)/ CDOS‘(//)’)P-th) F(/ Uni
t oFf mata} Yemav i

Ll

they p/oduce a hgh grade o{:

i diamond wheels and \aps.

O’Iach:na b:l:/,},

aoogecocccecheceooooooocdoo




~ /L%L,,Cuth‘ﬁg forces - :
T eseer he amount Of Cutting force veguired for the

N L5

semovel  OF a Cettain Volume of metal- or the higher

he. volume of metal Yemoved Under standard  Cutting forces

4he highel woill be the Machinability.

5. sheal angle = :
" Larqer Shear angle denoted better nechinabil €Y.

4+ Rate of metal Yemoval ovnder standard cutting Conditions
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