oo iy

-

IES/GATE

< >

MECHANICAL ENGINEERING

/

| voLUME - 6 |

PRODUCTION ENGINEERING - 2



Index

o A

Production Engineering — 2

Theory of metal cutting
NC-CNC
Limits, Tolerance and fits

Material science

53
68
86






PRODUCTION
ENGINEERING-II



manan.toppersnotes@gmail.com
Typewritten text
PRODUCTION 
ENGINEERING-II

A&tservices
Rectangle





[T

’B‘jﬁ?l NSKLA
Unleash the topper in you

CHAPTER :- 1 THEORY OF METAL CUTTING

= 8 e M L B SN e S R SRl oY S £ g s --T-.‘.
& 3y ! v
\%x?:ccu—ion o+ monuchrwrng process !«;:m“cm
. SL’\QP‘“‘} 152 {-‘oc.m‘ng Caetso Prolesn)
D
no chanqe tn maw

: JOinNg  Process ( Pooilive Procees )
L
Mo oF wotkplece W Wore

Rewovay poocess L'Mﬁgodh‘ve proces )
W
Removay of mawe

R S gen evative  manuPacttising
R
9‘3 en evoawe \manu ?ac ’ruumg

5 Poducdion OFf Solid poductt th Jayey oy Javer fiyy,
Taw - W\C\ietsicw in A Hexens Fosimo .

-\Vesy wwapid accumfe and Used fos Rapid Paomgpmg and Jmomg



admin
Typewritten text
CHAPTER :- 1 THEORY OF METAL CUTTING


—

’BYA‘P NSKLA
Unleash the topper in you

55

s

[) pGOC@UI W nolope ﬂ(‘}\gy\} (o} P Pasu- Feed-usw S ”’FC““"‘H’%QW@;
; RS W Mateg iy
) Vo g&qn\cg aT-t} Qeqx,u"seg

7 4coiee
- rﬁhqpe :
) Toonew Poocew

V) EQofly  Awomaiion Pokible,
U&ei In FoL )

ALUIDmobne ‘ s
E!LMQPN ning E

©° Mdchining Wi on exiendal procer of finighing by tohweh - Jobo awe
Prociuced to  the “deoived dmeneione and.. R[ugface finuh by
Jrad tawy- semoying  the €xcew madeyiod Foom the (PoeTor mesh
Glann +he fosm of Chips  olth +he hedp of  CuHing Jools
moyed paed-the toosk Suxtace s

° Mochinipg s Q Semovad Procew

Machining  aum 4o

D'. P iy (e FuneHonad Zequive mongz -
) improve H}ir Pehfovmonce -
M prodong 43 &éwce :

33?50-“) back In quhmm:;

) Los: of ma,(-@b'\(}). in +he ‘R?ﬂm DF Ch)pg
AL 2004 main
20D §

(% Name -fous xnd&Penqqnt \romq&,\@ and -ﬁn,—ee dapendon}
’\Jazsm%!es - me+al C‘.wH-mg

>

‘ '_I:ndp,pendon&- \)azslabl@ . :Depéhdanf Vasigtlep

s S&azﬂ—i FiEy maﬁewim
(tood] wosic)
) 'Tbo& g omMetry
= cuﬁ\nci velootty
+  Lubsicadion
+  Feed ¥ Depin OF cuk

* Foree05 POWRT T Wisemanss
e Moxeipum fenp )y Qui ng

= Jpetace Fmeh.




~

’MPJP NSKLA
Unleash the topper in you

Re%enseme Plene..

Vd A s 35T fnachi ned Tusface OF the ctu-ﬂng edge .

-

e = Raoke omg\e
¥ = Cleawance ame @ velief angle
N A '
mestr
¢> % Shecm Ong - esican 839+9M

Lip angle @ CYWIHNg angie @ knife ongie &)
' Wedge angle

e = chip Ihicknen

T = Uncuwr elip 3hrckney @ undofesmed cwp
E—r “Hekneg .
R
T = i - '6

Fos poithe 'mmem_ﬂ} -t;ﬁo&%heca %ﬂﬂf%.

: —t-:_: ‘EQ m&heggj—lbl,o
_ . Qnd A & no leuiP Flow)
Ak pe 'K_:-,g i e 2

t=4d { depth o¢ eudf‘ _
: 7 03 hogona) Cutting
\ t= {%xna chs 'T\xb‘mng)




—~

’BYA‘P NSKLA
Unleash the topper in you

Rack usface @ pace:- The éuwacg ong Wwhiech Jdhe chep -

Mmover UPUQGGCB w Ccmeg! Racn Suik.\eQ Of Jdool.

mom\-; oy Re,be+ S;u&’mce - The O'i—heis Susa%ace bolmch W

TRMeved o owmd bubbt\r\q With "H’)Q mge!runeg
8u&%ace b ccuto of “Plovk’ @ $lank Suatace -

RQKE anqle kx):-  anaie of tncdination of Take Suaface foom

~Tedevence plane -e novmad to hosizontal Pachsned
SQatace- - : :

Cleasance onqie @ Reliet angle (1)~ Gnaye of “thedi nadron oFf
cldeavance @ Flank Juveface foorn Hie Findshed  Kuedace,

;
‘ LWynin
N 4 Be et ih
VSPeed &Qd—qnd deprh of cud - Ovthogmal
Pesipheral Veloeity
: NeEl gLy S i
L STh amy Gl
= ol b AT
e ey e mlsec
= :
\
= f\_'.DN 'Dnlmy)
~ o
24t DN
m|min g




[

’MPJP NSKLA
Unleash the topper in you

Dy qﬁbg_"t‘&d
e e L A
1 5 = Qepth o ctis [ doc)
g‘ Discupion op Qaex angle Eg
Rack Gnale @an be | +\le —ve @ 2e%0-
T ek=D

PORiHvVe Zake
Sl e N

]

Red uee- emmg —chC@

- Reduce Qv&ﬂma powe?s
Akt
Powitiye Taxe analed oy WQ i

e Tedlp
=R e mmenm D |-

i i -
- Plachining by, Stverngth  madesial -

-h/\”( ) \ Joyte.
* S Powes machs ' , ¥ U"“’f; cmcke in
. Chine Ll TR
® VY‘QJ’U\—I. <l

Long shafsx of sSmow Qameter- [ dug :,h:» &ow &ﬁﬁnw)

Sed-yp Jacks e&+rsen3+h and’ ‘?ng:dﬂrg

Low cuﬂmg Speedh e ,
1I8—%—y .

ou_x.ﬂrmg el mukemcu~.--'-'Hfa&---'-'""“"""‘"""' B
dwtile. o1& Ly, ge.ew, 1LV
Rept
'FOTS +ve 'G‘le —  matestialy Qroyld =
—t5vmimin.
_ HSS oo ) jm_‘e A b?”a'\pc}_ue Ceabide lsmwn:m Gedigies
NQSCU-E : P it gos (Hss) i ' :
\Ie__t)'qxqe:- (’m,l O\L'xin)' 3 \éoomimn

1hciseooe Sdge  sigengy, - Qmechamccm\; and thesnany )

heseoe  Bide OR-fne Aual : B
- incveace the cutiing Bree. /) s

5



M

’MPJP NSKLA
Unleash the topper in you

R%%e& Q\mple_ pome&
Hea’v\j Imbact doad -
Negagive mare angler ase ‘zre_commende_q

* .

© Machining Ngh Sivenqih alloy .
* Riqh - Speed QU&HF\% |

with  F19iA S} ~up . (euew Hhing &%Uouq)
T oCuHtivng Yood  medesial 2 CE’Ta\rmc) Coabido

S ‘ k e e
Zeto wake: - ; &
+ “To stmpdidy deign and I li:!f';:} :
Monu fact ving of-dhe forrm mel dir> Cevprenive Jerte Qo
”}Golﬁh- : Shape! j AR workprece -
: Jely &'H’@‘\q Hh In bri yHe
*  Withouk Qny W\Qnu&@ci—u&lrg i tHop.

fence w
O Ppoerf 4o Chap Hew

T Qer 2ewo adue.
hveoct CUEHNG ool 2ess o
Padiculen Pyotite cud

Seae h*onu%ac‘rwv?

HS oo )

'\*\Ié, 2.en SQke |

N _?nc:seaog ooy Sisenq th.
Q & .
oMblex ‘ool @% desmea By el ¢ b?foeelwxg Hobbmq)
* Qvoide duggmq Of Fhe ool into Hhe ()._)O{'Kpfece
e 'GTquLOUQQWq Tn +hese) [‘ﬂﬂ'cb d“’fq”"’f}
~Ve vake tousxdg ciogirg) ...
Brany ui —hm;‘ad With 2es0 wyke C’mqlez _ :
* Cowl} ib& PRey 2esd ?the angle. - /(\ h\
' Calbon Conden'’t
)]lmm moee. Than 2. C&wm‘gfm ool
Caﬁbefm Codent Feomp  Cemondidte. S ;

® -

N “@:\m emq\@_ Sheo? S U moee.

C
W\
¥ ‘w) i\oa




~

’MPJP NSKLA
Unleash the topper in you

Q!e szonte- cmq ;Q B

e Pwided o avoid 'tm’ob\nq OF ‘dre :&mJ &%lcmic) with he
vmm’mned Ruatace. R o
» Redute 4wl wens.,

. incscaoe tood Jdife-

¢ Mwx be ave |2f-1<)

TS thogonad eustting

. Warkpiea-

Obdique cuyting
—'-_‘h"—-——_._‘_____



[
ﬁ?;hﬁjsm D

nleash the topper in you

Qﬁ/ﬁqgonql : C'ca."z‘mgi

> Cattng eclge o fe ot 2. ponpench o o ot of Wiy

> Tho - =
X Cay_’”@ edge Q’ widese ff)q{) fhe cooTtiprece, cord b CU)C_}, exlends
eYyond Me C.oo:!t).\"'PlG-_ce N G’./H:en; Sde . A_Lbo the o i a/ .a:'aﬂk-
Pieee Wb Mmach grraakre fon He depHs o,l Cu..{l",' .

>The chp 9ererakd flows on the seake faga of He tool
coith  chip Yeloaky Pertpendicadare fo CCL#me édge s

> The Caféng ﬁ:zeeb =¥aa olmg koo chvtackon o72)y.

Fore]

\“M_‘.

'- ,Qa:r//Lg 'ca%n'g ef mctal 5 an - ancrtease £ cubling bpees
Ceattng '/\b:rtea += mnzcuo a/)q#e;cf;d".qnd '31'8”“/];
\Jzedc;ce.

Kt Pocoos

_ boof Porodechon on o S peredy feiree . corll
PsecLbe.



Jﬁmm A

’/ Dj]
£
YA nleash the topper in you
o l
(—? uﬂlﬂ?ﬁ Leead iNneseagey 1 caug ep
= CUWHHNg fores o Tefraup Unattec teq
Prmore. ;m%hm W? %\ﬁp o+m'o;mc?r'ece e .

_ Teduce +Hho -CL@‘H”&H&’(@.
Sheasange (¢) 2

ol —
“G‘E oz %E:Eg _ 2Ung
£ Lol Tt . T s B
' o | ~o=in&
- Whese ;
V= Chip Hnijcknew 3
i UQ%O@CU‘H‘“Q WoHD 5, T<)
o=l
~ %

' = ID\reme of em'p UQ}[O‘ %)) Q!fdg 'Jgdg-gQ-HOD
Focios oD Cly H '
= CIP Compseysion BAHDY >




A

o
Py

nleash the topper in you

_ﬁ\g@? =.COgNn.
_[’EQ: AQ;.‘QOS??L_' : \J%:Ag,cbg(wj 5

< ® = Fo-Gtet.
<AX<By<D'= i8¢

NG S 4K vgo = tgs

5 = % Al
P ResCog | paex )

2I0$ < v oo (¢
any& -, ?5\:@%.(:0,00« + [no anoﬂ

Ring L1~ osipecy) = CORP - &5 COfer

e el T & =
U 7
’:'. q —_ \?_-u ; - q e
_ 0-3] : ’
e ~ .
, iR, SRS N
e gnt | ST T
) -0, 4 Ringg
= ag”
CUHNG aheas sisaim (€)

Bt ws ot
s = o
] : Sing Cogp~r) \

10




—

’MPJP NSKLA
Unleash the topper in you

g‘ Cbxﬁiﬁf’*’ti'fﬁn (q)éo-: )
= Q&ESL m@

Gkl 8 Cﬂ—ﬁcm

Coed-cae(-t) + Ringh rn( $~ot)
S"hﬁb-cw Lp~<)

& = Cwrles _
.&l: cax ¢+ toanl b ﬁ") Negative saex

: : chip
S *CQ&CI)-F*ON;) < Frow

A&
,_.,.+. Shain
)Fcrsm |
A W\ =
pite AN |
A » \[mj
£ | H n
> : : T P : \
S
xf e 3 e = )
Q s '._& - -
Tip=a hn ¢ = 4q¢
de - 2 9
A = Cokec™ ¢ -+ See Ld —=) =0
s - e
oATE - ' %
g : T _
o-L": I-9_ %ewe}rco\»\p M Wum  Peli ble [neas
rrne : - $1%ain to occur.

S < Co3d + ton{-ta)

11



gae=0%
9

o~

’MPJP NSKLA
Unleash the topper in you

o ¢>~t*—f> = gt hqu,
' S2ing = cw@-u)

-_:,j
=i0h = Cog § - CoPl™ +RUngp. ini2’
%\‘n'&p(hg’fmi'} = Cosp-Cao(2
“tang = Cop (2 e
95 t-Sinnm’ e
Smin = corls))+don(site)
| =16 o
\Je)ocwnen in \mekod» Q@
= —0  Z

-

) “The v@oc\’:\g o8 Ihe jcoﬂ Tselodive o the sk lmeoetvj

W Ccalled Hhe Cuttng Speed.

) The Neloei gy . OfF Jdhe
chip Bedasive o ke
WK, vy, W coued
The. Sheca veseeily,

MY Foe VRocity of dhe

e b
P_velotive 1o dhe Z

1008 Vo M caed o vesoer .

o
33@8We the Qxpuetrron For Veleiher T vnelas cudtng

12



~

’MPJP NSKLA
Unleash the topper in you

_ &m' e M T E T S L ’ﬁ’\.u €9" Qatishes
ST 0’-[15'-9{).% - Ung ;
e . , Stlaow) | Hhen neg:
Mo R
N Coole ~a) =7
ds o i
N BN s e
Sy = »
: } s A plere
dapy. T Tapd) i
\~25&..moa PracH

cay, 1° failuee

IR en Yepce Caveloped Slheaq -
Stsen

| Qec MM Nl
mc&neﬂp 2o : v QOLQ_Q)/\.O .
Rode OF Sheos avsain @ & heog gd'mfn Rade.

No!,e ‘
( Idt »u hm;&- &heo&_ &ﬁso\m FF vade gf QLheaga [ Avaip

Te flow) .

’ "\g
Ticknew o <heas. 2an o { £g)
. = in Sodg
15 Qheas civey aav@ats — Shesq &fwarn
I Sobd T
V&heq_s\ ISR
tn quuxd M\Yecud
sak o4 Qh@ea =7 == E
SAecan. / /

13



—~

NOALD

’@Hl
Unleash the topper in you

- .

’-T;‘}—H\JCK’Y\QM O ]heos 2one Qcm loo davon Qg L

___., 'trcue (b'} &th& |

\\_{’Rstd n

L L\M) of Rheas

7 Plane  temath ana 4% tmax  Vadue W ax DN -
01#3"'(52—25‘» -
®. _ i et
= L=ty "Hﬁﬁ‘fl - TCOQt,
A =y | T -5 Sint
Ng = 2.=mlg g = ao.aeq
s zSsmicon. |
Na
L Cog(gpead) i
R-302f)| S & g
= Jpsn. B Iloo. = 1
SR Ty Coa( =" -
: Nea = '
= LoV (o S SMEHD S8.shg |

ﬁ_.r"_,..--__,..—-r_,.:-

'- G‘xeame-ﬂkj r::JF Single
% 3 Pem{- Jl‘un‘m‘lg ’kml

=

/ 3

| . ke \"‘ﬂt‘\ﬁh‘ﬂ
Sl [ale o the no of Majes oo
. ?iﬂf‘e poling = - ‘s ning , &}Upfﬂg ’ :
Pexing tools etc
doliling tegs

L3

Dol eatnt:-
e

1o curting edge

Oloukle Ptk

el CEr—

T o

Qu:H—h‘I] edigen tpbf ﬂJE:Q'_j
'mm.!ued)

Planning, gﬂe_ﬁﬁnq Joole,

./ .'\" - .

Cing.
- Buleist- il oBeachi na, ‘mhbim 18012 , Qurcs , Q¥ nCling
Loheet etc, Seas \ued
(ald i o

14



- M
°F

QIUDNSLD
.. Unleash the topper in you
Machining: - Metal Removal Process
Single Point Cutting Multipoint Cutting

I

(It is a tool with ‘n” no of
single Point cutting tool)

Single point cutting tool geometry

Steel = (0.1-2.1) % of ‘¢’

H.S.S
T- Series M- Series
w- Red hot hardness, M,—> same as ‘W’ creep resistance
Absorbs ion resistance
Cr- corrosion resistance
V- Harder ability, Shock &

wear resistance
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