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the chemical epetgy of a €fuel into ehewvmal eney -

Compenents OF TC Engipe

e valEte

X¢ ‘

1- Cylindey 1 Tt is ‘a container Fftteol woith Pistm’),;(.o\‘)QYE’
the ‘fuel i3 buvnt apd powey i produced -

2 Gfider bend fiulinder cover: One  erdl of Ebe Clinder s
closed by roeans of cghr)de'( [‘P(U '(B\s consists  OF
Ikt valve: and outiet \alve.

3. Pisto : Piston is used 6o vecipro@dte inside the
cylinder. Tt tYansmits the eevay to cvankshatt
trough connecting Tod :

4 Conecking Yod : Tt tropswits the  yeciprocatory hoetien




of piston to Totavy CQDK .
5. CTe |
Caok: Tt 15 o lever betuxen connecting Yod - and
anke shagt -
6 (opk :
K '5b0“ - I& byanstom  Yeciprocating motion in o
o Yotavy mokion . '
7. Tnlet and thadsb valves
, Tnlet- valve — allows adwission of ary inta the
engive duaing suckion stroke -
o Calnust valve — Temoves the gases aftey doing

wovk on pPiston:

3 Othey COMPONEDES :
o Petvol engines 1€ provided ith spawk. plug for
initiating corpbustion in each cycle-

o Corfburettor — prepare aif fuel mixtuye
o Diesel emgines ave provided with Rel Wwjectors

fr injecting fuel bil into the! aylindeY andl : euel parP
v increasim the, pressue of oil befove jnjection.

e, UMbt of plSﬁJﬂ stvckes

Accmd'\nc) to
dasiped as follouss :

per ccdcle S AE. Erzj‘\neg one.
1. fouv stvoke engine
2. o &oke engins



FOUR STROKE CYCLE eNaine. . S
rof e 9> the piston from one deacl
b b when  the Pis@vo gxecutes two shrokes J one Emrwam'
(TRC to. BEC) and  one backumrc? Ceﬂc to TDCD
 the cronkshoft completes one frevo(utucn o
) bhe - When. all the opemhws thot are 'req;dred
to complete oe tbe'mr)odgmmlc C‘ﬂde is covried edt
loing | #in. two - 'revolutioms oF H—za cvanksbaG(-: |€; Fours
.3(—3‘0\.‘35 oF» tb-}e P\Stpn} tber) tbc er)ame g CQ“Ed
a four stioke eng\be AAe
add . bider o Petvol ov go® wg\oes -SPQ"K Igmﬁon Evames
Wy © (sx Emgines)
'ot)lese\ engmeS' CBmPrressmr) Tgnition Engines
BPP Four Stvoke. ST Engine. (Fetmol., aoqme) o
o . 4ir- Fuevj o5, s ; '
" Inlet é‘; E‘?;@e == 82 3 jord \ [/ oy D\;}—g_{

2= : valve Q -
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N petvol engines the el is voixed ecell with
aiv' befsre adwission to  the cylinder: The air fuel

mickuve (called chovge) s prepxvecl v A conppopent

called  cavhurettor. From the cavbueler, the chavoe
enters the cguodeY (:b’n)ua\r) the Inlet maD;FoIo]
and nlet valve.
1. Suction shd:e suchcm \alve. opens am! e'xPnusfr -
valve remains closed -
IR Compvesswn shokc botb valves aemains Closed
3 -Expansion stvoke _bouq ebe valves closedt dluiring
khe stat of the skvoke At: the ernd o6 the stvoke,
the. e’Xbaust valve. opens'

4 Exbaust statke —inlet vabe js closed aool exhotust

valve s opened',
_CoMPARING, PETRQE__;erD 'DIGSEL_;_EM&H\)GS
Adwantages OF Petyol Engines

1. Low nitial cost
9. Leas noise. and vibxation

3- Low emission -
4 Suitable Ry passenger vehicles.
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Advantages "of Piesel Engirres

el |
sopent : low unpling ccxtj ik
vop 2. Suitable foy comroercial vehicles-
/o Working of Two Stvoke —Engine (petwol )
r bl =i \ 5 Yl
St‘ \\ ; ‘ ‘
= fenl. L |
|\ 7 7
:t’d < -“ \\\.'\ ¢ /g‘l_,f 19 L _ ;;
: - o A\ ¥ O ' ]
U?’)@ ; e \:\’ ~<\\\ /ﬁj O ___::Fsk /}; '_Q.‘.,\ /{4
fak@/ ; 3 : ’>/ S \ i
One. cgcla is completed i Eoo stvokes. Ip.
dmlS{j ¢ .
koo stvoke enqine valves are veplaced by ports

The cylinder is copnect to a closed cvark chamber.
Baing the L\Puxrrd rootion of the pistond. (rbév
migbure - above. the. piston is - comopressed - At the
sawe hpoe, pressuve. ipside the ovobk cmse is
cecuced, . Air-Fuel roixkure i injected to the
cyonk, case thvough Ehe inlet powt- Whep the
piston Yeaches the. top Wost po'nn(:/ the mizture is
[qnited - Tn the next styoke , pistom moves downued
and the mixture inside the cvapk cose i3
compressed « Also,, the. exhaust port Is upcovered




and then the tyapsfer port Qlsd temess
The product Of (OMPYESSIoN {3 ~emnosed &4
o

admitted aw-Fue,\ ixture Tic

e

Breshly
o called ch\{engsncj.
Advantages ond_ Sisodvantages OF T8 SRS Eoqine
Advantage:

1 low mointenonce cert
poweY Gy e same volume -

2 Hi gh
® Pispdvantodg

« Pulation i very PigP

2. Mme nmse apd Vibrotow

o@? Fleenuﬁs OF IC Engmes

N
1. Therral. eFF:aenaj A JE ano\ BTE |
; - el Breev (D)
7€ (:md.caeeo\ Themal EFfiAen == ,,,z--g
e | 20-30%)
: BTG (B’TBS\K Tbexma\ EFF\Q@@ _ - Bragk == -:‘7‘?
“ v ”@t eftarpog WP
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1- AIR SysSTEM™

Petvol Engipe rob
\, Fuel :
AW Pro — S
T\T Rltey }, (afbuvettmr Er)gnoe_ \
S—— T Produas
Y comh,sl'\DO
J%—» SllEDC‘?:T

Riesel Engine =
= \;BlESEl
A 4
A froeas ,m >rEogme} =5 %nlerren S
A fr e 1 combustion.
& FUEL s¥8TeM. O g
. |Fuel’ S nCaszbw.etteQ] Iéngjaoe";
. imei‘ \ . ] t ]
Riesel Ergine- o LA
Rtel R;e\ l Fuel 1 | ﬁid fozr S Gpginef
"tk | 8 mee:r 7 [pomp| | i0jec?
3. COOLING SYSTEM *
e, gy W 1> I .
EI%XF‘W@{ - EPJT Y T —Coolant tank
iEDj“De} P— Rump
K| R— Radiator -

el
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4 LUBRICATION  SySTe , |
-t veduce friction and thus veduce tweay and

125

tear -

\0\99‘0\ 3 Yadisvad ) 13 A
SV Hyprid Vebides.

- MPFI — Mulki Bint Fuel Tnjection system .
CRAL — (ommon Rail Rivect TInjection:

CRRL Vs Comventional Miesel Tnjection -

Conventionaq  Diesel  Engne

el [
tan |




TREPMDOYNANC CYCLES

Tdean| qas ecl,uaﬁor)

EV= 0FT.
R- Chanacteviskic gas coetficient.




REERIGERATION

Refi gevation

Tanstey of heat fyoro  lower terpperafwe
Tegior) to A bigher termperature véqioyy (o
Mairkein o space. At a temperatuse By thap
the. surroundling atmospheric tem pevatute -

Applications :

1 Long presevation ot food t'Genbs ewithout speiling -

2. Rresevved tvansportotion of Gl pTDdQCB.

3. Preserving life saving chugs , vaceires, etc.

4 Medical and surgical aid in epevation Hheabe,
intensive care uits, ete -

S. Making ice, dvyite, cvyogenicfluids efc .

e Providing Comfort diy conditioning

T Working  envivonment for efficient operation of
computers, PYECision machinewes ,etc -

Unit Of Refrigevation

e Unit —fonne

e 1 topne = amount of RE produced By
melting 1 tonne of e at Oc —>wateyr
at OC in &4 s



loeffident OF Pevforaaree (CoP)

Heat vermoved in &J(S

COP=
nfwe nork Suﬂpﬁed 0 kL
to Zefyigenation System:
Han | System wsed for acwmpa’sb”mﬁ the

~ocess OfF 'fe(:vfge'rah’or) .

hvigeTated space!

oiliDg - Region that Ts maiptained at &
emppevatue (bwey than its  surroundings -
_ Zetvigerant
et —v\)m’&ﬁr)q flwid
— Heat ceriging W
et from the. low teropermtuse T€gI0D and
Hiscards (b fo the high bempemtcﬁe Ye&5ioD .

edium. which absorbs

YD of ,
— e-q., Ammonia , Freon, et

TS and P-H_siagrams of Refrgeiants.

3 “



OA - Satuvated |5 q,urd Qipe
0B - Saturated vapous Lne

" afgv = constant pressuve heat absorption proxess.
Left Of Ao - Liguid
Kight OfF o8 ~Vapouy
Bél’toeén 'YPS,GOY) — (f%io) +Vapouy -

Desivable. Pwpe#ties of a _@e(:'ﬁgeiraoe-

1+ Saturation FResswe . stighty above / E@uar to atm. presae
2. Latent heat - high
3. Specific. vol — low -
4. Cbemicq(bj stable -

Non-flammable and  hon-expasive -

Uy

Nontoxic and| r)on._fﬂ:tqﬁpa :




T o R “Hﬂb (compened, to ConAepsine fenp.
8- Specific heat - (oo

q. Leakage. detection €asy

16. Cost-Low and easy ovallapi(ity -

- Non comosive.

Kevevsed Counot Cycte .

T Féevevsw(, ot Cycle:  operating e tween

fwo teym peretuees can aive maximum cop for

Proes. any  mechanical vefrige yation 3‘9 stem . ‘Hepe
it s chosen as the ¢xitevion to. Find the
pevfection of practical efrigevation system:

p-V and T-3 zO:‘agvamv




T6 e divection oF Comot heat engne cycle
s ver vevexsed ,then the cycle becowes veverted
Coamot Yehrigerakion cycle. Tt consists of fouy
Yeversible processes

() Tsentidpic. Compression (1—2)

~Retvigent entexs compresscﬂ

- low Temp Lompressed]

Righ TemP
QT3 extenal ok D

Lit) Tsotheymocl . Compression (2—>3)

Heat vejected , R T (%% |
i) Tsentropic E:qumim (3—4)
— Refriqennck enters expanolet
- T —=aT

Gv) Teothermal  Expansion (4 )
~ ke F*ncjemnh entevs wlol Space CT)

_ Absorts beat Bothemally SRE
R = T (5754) =T ~53).

o Refrigenating ettt (@) - Heat absowbed  rom cold space .



RE= QA =T (SQ—- 33>
&e = B(s+

COPE REVZIGAY (GG

Limitations:

o Isothermal heat absovption and rejection — pracically
hot possile unless te prdcess s vey vy simple -

* Tsentvopic tompression @nd expansion — practically
Not possible due to the. ivreveysibilities

Vapour  Compression  Refwigexation.



AIR_CONDITIONING

Aiv conditioning is the process of contolling
and taintaining Ehe intemal atmesphere n a
confined space- Tt iNvolves the. simultameous ortw)
of termpevature, humidity, motion and, pusity of
a%mosphere W) the SpCe of intevest. .

Classification -
() Based on the major fundion of ' the ‘ai7 conclitioning

sqs%em: i ' : ; . .
o Comnfont air ‘copditioning
o Todustrial aiy conditioning
(i) Based om ariangement of equipments {7 the.
o conditioning  SYstemD:
e Certyal scﬁsﬁerﬂ
® UDI‘L’CUQ ayseen) ~
o Combined SYstem
PSVCHOMGTR\C PROPERTIES

Propexties that define. the cha“racﬁenstrcg
metrce

of rooist alv one known A3 psycke

propetties
- Speakic buridity:(

(Abso ke bumidlﬁj / Bumidity Ratid)

e

d &Y




Ratio of wass of watey Vapouy to the
mass of oy Ay Preser)bin o given Volume

of atmosphevic emair

N L\

)
2. Relatve Hamidity (¢)
o Acual boos OF water Vapou
ass of oater vapody contained in satwated
D) aiy of same Vol
"-'DDHH

b= (sctuncted aiy)
b2\ (upsaturoted Q)
$="0 (&1‘9 aﬂ{)

3 Oy Bulb Tanpera@e@—);‘
Tenoperatune, of atm ait weosured by ap
adinary thermometer: | y

4 et Bulb Teroperatuie (o) :
 Tempevature of okm. axy W%uved By <

thermometer  chose butbi s, covered by A

Loetted cotton wiCk:
s Rew Poine TemperabkndTyp):
Temperature  OF atm. Ay Ob which Ehe
coateT vapaur - presentr in. the. aiT Stadts condensing




Condensation ocaxis when aut (s cooled at
constant preswe ‘o ‘o teropevatue below the
dew pint tewperature:

HOMIDIE(CATION AND pe HUuMIRI FICATION

o 909 bumidity of ay — bumidificatiop
e Using humidity of Aty ~debumidifation |

() Cocting and bumidification:
Achieved. by eitbey spraging et Dk

axy or by forang e iy to pass though A
pad conked oith cootey - When the, civ POsS OVeY
the pod, o paet of watey evaporates ar)d mixes
with aif, tas humidifging 1t Heat Teoyuired ©or

evapoyation 1S absoibed om0 the AT thus cooling

(i) Lebumidification  with ' codling

Alr 1S qused oveY - coouﬁg coil wbose.
temperatre 1S hych below the dew point temperattre
otayy. When axf Pess oveY the i, the. temperature
of diy veAues and becon®s less than Aew poink
temperatue Gipee tempeitilee - of Qv IS (cuey thap
IS dew P’oﬁr)b termperatune, sone of the coater
vapour In te alv condenses and Axips oy 1P




a olleting @nk. kelow it Thue the temperature
aod humidity ‘of air veduces -

AIR COI\)DLTIONIN& SYSTe MS

1. Ceptyal Air Conditioning A%stem

Components ate all gmuped tooptibed I
one central echanical voom - Extensive Auct Lok
(s used to supply conditioned ait to all s to
o be awtenditioned - Used. wohen, the total cooLuog
; | Camutq Weovuﬁed 1> more tha 20 tonh - Widdy
used 0 thetves depavemen&ac stores, ve&auvan(:s
arcl other  public bulbhr:gs ‘

i, Coroponents: .

(i) Conpyessor

(i) cordensey  woith oling touer |

(i) Cooling coil (e\apothD o¥ baating col Ci“ea@
: (V) A blowey with mMOtoY |
e (V) Sprays for cooling, beating , hurmidifying oY
e Aehum idifying - o
E (V) Ftters andh odowy Temoving - eqplproent -

(Vi) Cotrol clevices -
Methods Used |




U)N[aﬁﬂ%ﬁhgnf
. Pt O air aftey @oling the yoom s Tefumef
to the ai¥ bandling unit. aleng with some
Cvesh aiv, for the. pext cycle-
e.cooling, pipvided bg conditioned adY suppled
by centval aiv bapdling ot |

1) All coater System
Chilledk cootey ' Erom
conveyed fo the qoor)  Lsing insulated. plurbing
lines ond s creulated, trough heat exchangers
" fpr coolng the YOO 5pace!,4€éev cooling ;- water IS
then vecitculated ley bringing 1t back to the
centaal unit -

(i) Aiy water System: ‘
o corpbipation of air ard watey distaibufion
system ' '

e Major oad —by ecater cols ;
o Al Austhibution — ke care of humidity

conkvol and ventilation

the cenktyal unit Is

Advankacgs -

Low Imal cost
re of equipment —_pot citial .

-

5
oa(



2) Low YUDDINg o8t
nef ) No poblero of noise n the Yoom
Discdvankadss -

) Reapaires laop. dudks ocupying (arge space-
Y Tndividual Yoom contwl canpet be eastly achievad .

L}

U
Yoy
&
Y5

2. Unitcay Aly Conditioning  System .
~ Make uee of factory asembled air conditioning

unit -
ing — All components ane assembled together Qs a
s single umk:
IS Advantages:

v) Eoce of selection

b Eosy vepairing

©) Easy istallation and removal -
0D @) Failuve 1 any system affect only one o1 -
©) ITndividun] oo tevoperatuve control can be achicuet .




HVDRAUUQ MP

A byavaulic pump i3 A machine udnich
increases the energy OS¢ a Cnc"uid uti(jsincj* the
| mechanical . enevay qupﬁed o &

1. Certyifuool? RmOE.
e Has B(gh' outpuﬁ and 'hic*jb efticiedcy .
* Sirople. design ,bence used 0 alnost all fields .
(PﬂnuE\e
When the. impelley of a pump is wode to
Totote by extemal means, the lguid noass
evapped by the mpeller s tmown cuay Eoro
the centye of Wration , by wWbith KE i3 bropavted
to the ligrid: The ke is then converted bo Presuve
bead due to the shape of the casing of the
Pump cod the lauid gets Ufted up- Sirce the
L‘Cl}“d is Lfted] by e rtfugal acelor) the punmop
15 called cer)b'neuaat P‘*@D
Maip Fonts :
X Impeliey:— Rotaﬁog socd dusc, wlth cum/ed bladtes-
R — Meunted on a shagg wbich © connected
o an electyic MoTtoT
— centyal povtion known as eye ot

tpellex -




¥ Casing 2= Al bﬁ%ﬁnm Jdv ourzit'ng impe(ie(,
* Suction HApe |
*  Relivery Fipe
* foot valve — Upiditectiondl valve 'eohich penmit
wakey fom suwp to the pUmp
£ Styaipey : Used to, potect the, pump €om leaves
and woeden pleces
Wortiing :
o Piming: ‘ B crac
-I;ije'raﬁoﬂ of Gilling the suckiom PIPE .O‘DO’
éasinq]‘ with the Uchuid to be ,Pumped
T sed b reroove air poaticles anel belp o
cwedte’ staong "vacuur ochieve pumping actiov-
o Aftey priming sioifch on the motor anel impeley
| mtaﬁesv-je creates vacuam ak: "in(ee“ heyice. Gaxtey
Is reached ir)to'ecje',‘ ot impéﬂer -.]}n}ve({er cveates
impettering action. So vdodtg of (jcz;,\i"d Pses . Now
this high velociby lguad veached at the 'top of
the asing, - The. constiuckon of casing 5 W the
basis of gradual increase of aren -So velodity
of lquid Lses awdl ke s copvevted DD
oreSsue. mﬂgq/,‘.e‘/ we ﬁ&_ b'icjh P«yessmfg




A iquid ab delivery pipe SO we. cap UfE Ghe
iauid to the. Tequived height (k) -
-+ s commonly used Rt low head and hi@b

—

SisChayge appcatior® -
O
0p- Recipydaaking E%@E . "
lherf . xIt— Is o Ve oLisP(acemen% pumop ond (€ ;
ey seyoates. oN the. pnmpa[ of PUSbiY)%) of tapd
< ~ pistoV (vecipro@ting motion) N A closed
g efindey - _ ‘
o — o Rea‘}med (oo presute af inlet and bigb
3 ~yesune ak ouﬂe(— s Obtaioﬁd bc:)_’reupmcahﬁﬂ
,—97 eSS

actoy) ©f pistoN)-



X Cylinder
¥ Rston |

x Connectingvod

* CGrapk

* Strarey

X Sudion pipe

% Suction valve

¥ D@ﬁ\le&c:} P(PQ

% pelivery valve efe:

Main fC\'{tS >

Working :
| As the cqan® vokates (woben coitehed on ‘@E

mokor) the piston oves out-(left to Tight) which

creates vacuum o low presUIe in sultion piPe
3o Uguid entey info cylirdley E?TYQK%D the
suction wvalve The delivery vale s Apsed in this stroke-
N gvoke. the »‘p«.ressz.ue oﬁﬁ\/@teped i
ses (e

tank

_ T et
~ gud Opebs the! " dlelivery valie and do
suction Valwe. So Uguid  Aeus ouk o the
thnough  delivery  piPe: |



o Stictiney 1s _used  tp piotect the pump o
leaves - and twooden pipes present in the sump
* Recipweating . pump is generaly used for
high :head and low discbharge -

(0

(oroparison bl Centugal and  Reciprdating

D
pe Centaifugal Pump Reciproaating Ramp
~elow head and high e tigh bead and lo®
oke- dischavge- discharge® B
o Priming is 'req;med. UG peedl of pOINg -
¢ Smooth Fow - * Rulsdting flowo-
0 ComPa& Size ‘ 2 (—EEQVLJ gize -
*Lesc initial cost . chjb hital cot -

* [ow maintenance cost e tigh maintenarxe ¢ost

o [ow weow and tear o figh weor and tear -



HYORAVUIC TORBIIES

Hydvaulic turbine (S a prime movey in which the
Shatt work. (s o?e\/e(,oped bcj converting the Poeer)t'zq{
or kinetic epergy  possesed by a Uciuid into
Mechanical energy .

o Basically onsist of a tobee| kodlor As TUPREY
(o Yotor) hav'mg o bumber OF curved vanes

(blades) en it periphery -

PELTON TURBINE (Pelton Whee|)
o Ol iMPUse turbine m 7commm’> use.

- ® Slople, vobust and cpevates :s@i;tGFGidean
* Smooth Tunning  and 430001 pekormance.

Major_(omponents:
5 4 Ciﬁddrdfse moupted ' on' a shaft SC«'PPOV&&
in beamngs- |
o Qups, /Buckets (rpath cuved VONES) A€
eqpidistantly mounted N clvcmtevente of
civeulay. dlise: Co
e made. of cost ron, bromze oY stedbiess steel-

1. Runne~ ;

2+ Splittey >
2 Pepstock — for conveying waaker Erom VLT to tusbme
~ cometete oy steel PIpes:




4 Npzzle - incveases kinetic enerqy of uxkey

the 5+ Speay — vequlate umteY flow thyough . fuybine.
6 (asing = fp prevent splashing of LAY o Smm"’?}i‘

tal
KoTking |
ey ’ <
\ ?‘""*:" : o
ot
Wep intet valve o tuvbine is opened/ uater
fprn Teseyvoiy flouws throuch ip[ge pipe qéenstock)
PO e by the nozzle:In the nozzle, €nNtAy availape o
coatey 1s (onvevted fo kinetic energy - The jet
of woatey eoving toe. pozzle 'm)Pipae,s on the QPUREY/
-k of the bucket /ﬂeb Aivided ko tuo ard F(ou);
tnough both sides o the pucket ancl leave ouk
i tuab the otber edge - Bue. fo IP impctlsive
tovce, buicket yotates and hence, the Yurney also
b1ne ~otates As the yupney moves , the pocket moves away

aod pext buekeb comes in pesition 0 fiont o & jot-




Tre jet- now StWke on the pext bucket, thus
establishing o continueus MXetiom of the yunmer
Lkep aunDnNeY Totates, shaft' also votate . Ak the
otel end of the @shoft, ap electvic genevator
is oounted to cenerate electvic. power. The
watey oftey impinging on the puckets | flows out

tnough tailvace chapnel -

FRANCS TURBING
o Tt is a mired Row veaction twbine Hods
ton operate dncer meslium head ovod Teaaves

mecliurnn apentity o waker:

Major. Components »

[N

"2 Sevoll caéirg(sp‘uml cag(n@)

2. Guide \/abes(wfdxe& gqtﬁs)

3. Guide. Obheels - |

4+ Runpe ' : b Hon. i

S AYaft tube ~ pasase. bettoeen runpe! am:ﬂ\
tilvace -

Working,




POIOER TRANSMISSION PEV)CES
The mechanical power @n be érapsmitted

From ome shaft to andther £y fouv Mmethods of
mechanical dvive- They ave:

1- Geay chrive: Very short distane powey tvansmission.

2. Chaip dive: Upto one. metre powet tYansmission.

3. Belt dvive: Vpto ISW

4 Rope dive : Upto 100 M

o The shafe From which the powet 15 tlonsmitted
is kpowp as dmiver shatt and sShaft b which the

Powey i3 Erapsmitted 1S knowr as driven shate.
e The choice of selecton of powey transmissiop
devices depends o1 Foltou)ij Cactons :

—Ristance between Ehe shaft
— Avooupt of poweY b be tyansmitted .

—Speed vatio -
—Accunacy
_BELT DRIVE:




ted
s Of

ST SSioNn.

mission .

hsmitted
ich the
Shaft

7S S|op

e pelt ive is ased to Eransmit Ehe - poweY
fom ome shaft to another at & considevable

distance [&ptb (Sm) -
o Fulleys crre mounted on dTiver and ANVED
Sagt - Ap endless belt is Fittad H«ahﬁﬁg ovey

these pullec:’s ‘

o Oifferent types of beles used
aye

i kel ATves

1) V-belk
9 Flat belt
3) Giveulay Belt

) V-Belt
e Used for Eramsmitting modeate.  pouoet

wotkshop and facory when the two Shaft A€

necry to each othey .
£ is 36-40-

ke

e Angle. OF v-bel
e Stipping is almost necjliqib\e.




2) Fat Belt

o Used 'to Brarsmit Modenate  powey 1M facfory

and workshop when the distance. Hn two shaft
IS upkp 8 - 30y o

) Giveulay Belt e
o lied for trapsmitting lorge amount ©
powey wohen the koo shafts aye move than 8mp

am'fe [>] (]
OAnjle &€ dveulog belt s 40-60 -

TYpEs OF FLAT, BELT DRIVES -

1 Open Belt Brive

N S L
O Vel [y
~ (1)



2. (yossed Belt Dvive =

o Used o tvansmit power whem ‘the  distance
between the shaft is uptorism: |
* Shatt avranged in pavallel to each okhey and
Ptating in same divection -
*Oviver pulley pull the belt fom one sidle ard
déliver the same b othersid e -
*Hence tensic) on the foymer Side will be gveatey
than latey side.
*The Side where tension is more Is known as
ﬁ@ht side. anl othey side is known slack side -

‘AR

ot is used b0 Conpect shafk cobich ave povallel §
and tating in the opposite Aivection:

e The ywpin Nawback of Crossedl kelt bmbb}pg,
® Thovder to minimise the weay and tear
due to vubbing the shaft should be placed at



a winipum distance of 2ape 20b. wheve.,
b—bveadth of belt

3. Compound Belt ATive

oTt is used wohen



iijQpQLe ~ VI

MANOEACTORING PROCESS -

Manufcturing:

Prooliiction (08 Einishedl prodacts having
Aefinite geonmetvic shape andl properties v
~der to Satisfy the needs.

Monu fockuring  Process

.+ Primayy roanufcictuming Process

#* Metal 1IN A rooleen o o7 olid powde'r
i« made nto the mMeatly ‘Wq/u'l"fed shape of the

final product by cveating coNnesio

pat ticles - '
e.q., casing, pocodey metallargy, plastic

moutdmﬂ etc .

" Ao the

.;g@rn‘cjem{ shape of o so’udl 1S converted

to anothey sboqx; roatntcd NiNg the cohesion anoNg

poaticles .
e-q., forgirg, Tolling, Q%ﬁusi‘m, sheet roetal

wootkirg, explosive formin g, SL00Gi0g ete



- Machining FProeess
Shape and size of the metal is changed by
Temoving Tookerial from the unwoanted region
e.g., turning , dvilling, grinding, milling, etc.

4- Joining Process

Two oy more metal pavts ooe anited (ogetbfv
to make intermediote. product or fipal product
0.9, vesistonce woekling, pressure, welding,
bezing , sodenrg, et .

5. Suiface €inishing  precess

Provide reguived cleaning, auface Finish and
protective coating o the final  product, Without
changing the dimensions OF the padt-

e g, butfing, honing , electreplating, etc.
6 Property Modification Process

The_ rterial property of the pioduck is
Chaﬂged o achieve the dlesived| chavactenstics
witbout changing 1ts climensions -

€.q., heat treatment and. suttace tveatment
pmocess Uke, stvess elewving, annea[jrg /%em};@ipg/e&u




et

ment

szeeirg/eft

CASTING

Costing 1s o process -in cohich molten metal
is poured, ink o mould of cavity and allowed
fo solidify -

Mottep tetal

¥ The qu}u‘d form of the. metal with which
the cormponent (s o be made.

¥ Obtained by welting the metal by heating
It to very high  temperature.

% Cupolay, Open bearth Rrvpace, electsic Garpace,

--- 0€ the fumaces commonly used foy Melting,
metol

Mould :
A negative puint ot the proshict to be cast

Moulding -

The process of makt‘r)ﬁ', moulch. 0f desired
shope using sond_ patter) and core O tHot
the molten metal can be poused info it o
proctuce Casﬁﬁ@;




W)

- Lage STX

Fottern:
Madel or Teplica of
made by Casﬁpg. Has the shope apd, sze of

the. Einal component:

e componeo’r to be

Cove: |
Soud mMAss P‘fepa*redz vsing chiysand, inoreter

to intoduce  into e mould cavity , to form A4
hole oy Yecess -

Gate:

Channel oY Pas
the ould ity - The gating

sage Hrough  wohich the voolten

metal Clows €
suystem indude
() Rouring bosip
(ii)sprue
Qi) Gates
V) Riser
Advantages OF (oStg

Cheape st method of fabrication:
e compooer)ts Can be P‘mduced eosily

Benponents of cornplicated. shope can be cast casily

a0d 0 lesseY kime .




{Een

€as1 /3

4. Higher Strength ard yigidity ;

5. overall produqion time of tre fimlised component
is redued

¢ Required olimepsional accuracy @b be easily
ach ieved: ‘

= Atroost all metals ond. allogs and plaskics @ be

ca sk
Steps in Gasting.

1 Making the pattern
ton of moulding sapA ard rmk‘loﬁ

h’)ou[d and cove:
3. Melting o metal ad,  pouting
4 (eoling and solidification
5 Removing  from mould |
6 (aTying ouk Feedinr‘jhemov’uﬂg wnwanted F"QGCHO@

T Fnal finishing and heat treatroent:

Casting Froess
4. Sond casﬁng
9. ghell moutd casting
3. Peypanent modd asting
4 Aie (agmg



8- Centifugal casting |
& Tovestrent cast 03
Sapd Gasting:
o Mest wﬁ&é ased @stimg  Process
e Mosk SClDdCClSEiDg opeyakion use silica sard
(si6) minedd with othey minevals -
» Dsed, sand @n be reused. -

Gating systemr OF Sard @sting

V.OJOY elements of SO,DOQ «Q SHDﬂ @JC&Q 533%@}’7 are

1 Gpe apd &g
. The moulding Flask -is made up of oo ports
of gating Syster.

*Tre top half is knowr) Qs O
is known os avog .

2. Mould (awvity
o The molten metal Flowing

pe apd. bottam balé

ioto the cPP

Present: inbetween cope and chag is WOV

as roould cavity

3. tagtern

-6eomehr3 of mouloq ccn/ihj is cyeated bg



use OF ]oaetem :

A- Spiue!
e Tt s the fnpel shaped cavity to flow the
molken Mmetal: ' '
- | e The top of the spue is kpown as’  pouring
cup. ?
S Kunoer ©

e The. molten metal is possed from spe
to the gate tough  TunNeT

) AYE

6 Gate:
. o Tk s a vegion woheve yunney Joips with
= mou ld  cavity -
hole - Riser :
e Riser (s used to Andout the mould awvity
is filled or not: -
g o+ & als0 ack as vent hole flow out
QT) the gases wohich 18 aene‘rqtml i solidification |
pycess -

8. Cove:
oIt s used fo obtain a desi

the cavihj g

ved. hole o



Lefects 10 Castig
Topeveections, in the castings.

1. Formation of blow holes-

2. Inclusion  of, foeign matter-

3. Theomplete avity filling (misTun)

4- Rough suvface

‘5 |Localsed enlargemert

& Thin pwjections oN casting

1. wall cavities formed on surtace:

8- Interpal alr prckets are foroect by TAP if

pouring of mektal -

Forgmﬁ ic the Pproess of chopaNg He shape
it b dastic state ond)

of. e mele| by beab'oﬁ |
orp pLying compressive (oree &0 13=3
oy steady Pmsszrre-

The Shop N which f0qINg s coaried
out i called smths shop oY smithy -

sudden blowss

Advantadges -

1. TropToves styackure ofF A petal apd bhence its



mechanical pmpevties'
2. cap oithstand beavy load condi tons -

3. Highet reliabtty -

4. Metals a0 e easily shape
styucture. .

5. Repdeys awiform dens

6. Petects ke portsity qets eliminated -

1. Resistance @ , tmpadr Locds ok ! Y“Umsed

4 without darmging

¢ No watevial wastage -

A High Tate of production:

i - Rarts con be easily’ weded . .
{8 ‘Pcwts can be made to dese flevance. -
B e 2 Seoth  sutface cap be obtained.
- Bisodvantoges:
blous 1. High tool Cost
2 High tool maintanence cost- |
d 3- Some metal rodg develop cvads. by forgins, -

4 Limstatiom n° 21ze and shape.

=t Tempe'ratme ’Tar)ge, fov €xach W{‘Cﬁa' must

its be exacHy maintained -

ty as well a3 AMEDS NS




Classification OF forging Frocess
Can be broadly cassified s
1-Smith  forging
o ImpYessior) die @Dﬁ‘ﬂ(r)ﬂ
SMITH FORGING (OPEN-DIE FORGING)
o FAocess of Yeduting o metal billet using flat
dies to obtain the vequived shape and size:
 Product of lesser accuracy compared to
impression die 19109 -
* Less expensive ard simple tooling -
& Hand Fovging
Smith forging Aope. by, band ammering o9
heated, work. piece. kept on AP onil s called
hand forging:
9. Power  Forging
Tn powoeT fogingy.,

band , powey bowmmers  AT€ employed -
aced between the

\nstead of bommenng By

The wotk piece is pl
o die and anvil die. Hammevirg OCCUYS



flat

O/

when compyessed aiy s admitted to e top
ef- the piston (vam) in the Yam Cg(xﬂd@f The
bammey is pulled back by adm:t&mg adr @
the. bottom sicle of piston ,which Mises the  pistoo
ard, am die upwards -

(MPRESSION DIE FORGING
Process of educing and shaping & .meta(

billet using closed impression die of the TGCV)\hfd |
shape -

1- Aop Forging
_ Hoated: tetal is placed in the cavity oF
the dlie ‘ond force is app(ieo% ?z?u& fo impact
due to  bomwer duop . The Taterial shape
Cbar)ges qradua.tty' in each oltop

2. Press fovging

Steacly presuve is oppheot slowly over the
A bydvaedlic

heatecl metal placed in the die.
pess wohich exevts comtinuous  pYESsuae: the

heaterd mwetal is eroployed - pue fo the contimuous
pressure, the. Wetal saueezes fo the. shape Of
the duo - |




3. Koll %Ygir;g
There  are two vollevs on PCWQNQI shafes .
Tre ~ollers bave. grooves OF Tegsiired sepe for
about 50% of its oller. The heated ‘workpiece
s placed in groove ard the Yol s qotated
o get pressed (O the. shape. of the qroove.

ROLLING

Rolling s the process of forming metal o &he
desiyed, shape by PosSsing it in bettoeen o PAUY
of olls.

* ot wolling — obove vecrystallisotion terop .

% (o olling - below vecygstallisakion  temp .

vohen the. bot metal 13 _Passéd through

the. qoOVeS in the volls, the wetad 30196‘31"@
and its cyoss seckion reduces with increcis€ (1)
lengh o
Inteymecliate  Shapes by Hot Pd(mﬂ

1. Bloom —ectangulary/sqpiave piece of metal of
standard, sizes (15ommxisOmm to 250 MM X300 MmN

2. Billet — smilas. to Ploorn but smalley in ¢Y0ss section
(shromxsomm to (DX SO mm)




Slabs — vectongulor  ¢0ss sectior)  aitp (oo thickpess ‘
of Ovder of BO MM and wiclth 3SO o o 1SOMm-

Types oF Rolling Mill
pCe
2] 1. Two High olling Mill-
Ve /

lif' : \
Tio Tdls , N the same. vertical plane,

D Totake in opposite. direction : e ingot s PﬂSS@
ah Petween the voll- After Fivst yoh pass, the volls are
b Teveysed in divectiop , SO that ihgot goes beck €0

. oviginal position: Again , ofter odjusting Space. bettoeep
217 ‘

lls, ¢ is Further wltekbe. process 1S vepecder
urkil the desired size is obtained .

2+ Trrvee tigh wlling Mil| -
HMX300 MM e Uppev and wey Tolls Ttate in the
tion same divection wheyeas the middle ore ate
i the opposite divection .



o After the Erst pass (Fovwoud pass) 1) the
upper spoce., the Inget is passed tmough the (euweY
spece. in the. opposite Aivection (Teverse pasy)

3. four High willing Mill

e Two woTking Aolls —exert pressure
_ prevent deflection o working wls

o) the netal -

e Two backup volls




e 863.) Slabb‘uocj m‘l(s ;
A Clustey Rolting i)

A

[Py / :
\ /
o\CoY)s‘\s’(‘ of seveval yolls -
= " swsed as FBinishing mills -
g wls s, (opHnLous ?O\U\Oﬁ Mills

e Numbey of o hiﬁh vdling mills kept 10 sevjes

o Meto] out fvorn Fovst oS opnuousy passed

&TYDLLth next apol SO

EXTRUSION

o Ihe PYOCESS of PUTIT)’»D? tabes , vodls, et

by compressing the material inside a charmtey

an ch‘mg it out H’)Tbugb a emall operirg
of Jesived shape .



* Rrirciple similae to squitting of tootbpaste
From its tube.

COLR EXTRUSION :
e Also kpown @ iropack €xtvusion, o]

out by applying tmpact load -

o Matetial in the form bF- slug is placed ‘o<)9
the olie apdl the impack Load) s apptied b
o punch- | '

e Matesigl® Plowos up along' the surfoce of the
rath fving the conponept: of clested sbape
ana size.

o Extruded poat s Temoved fiom punch UsIng

compressed] aly -

\A




te

HOT eXTRUSION

eMetnl o be extruded is beated to plastic

state apd kept I a pressdre chambey. T+

5 thep forced out ﬁ’fmugb Specially  ede AIeS

Using h‘;)d"fau(icq&sj operaked press -

* Presswae. on meatal vories fomn S0 o 1S KRy -
1. Pivect Eatyusion

o Also kpown as fvuwoud extrasior .

2 Indirect €xtyusior

TS

e Also knowpn as backward extwusion -

3. [ube Extyusiov .




MeTAL JOINING PROCE Ss-

Metol Joining process 1S the technigpe Of twiting
two or Tore metal pats (o make q Subassembic]o
or o Fmal product -

1 Welding Cjom';ng by esmbUS‘hibﬁ atom o odom bond)
) Ploskic welding (Pressue woeldivg) -
o forge Welding
o Resistonce welding
— Spot- kelding
— Seayn  koe(cn?)
B) Fusion Welding (No-pressure weldmg)
* Gas woeldling
* Avc welding

2. Brazing :

Methed of joining
which o non fervews olloy
Liqpiol state. betueen Ehe preces
joined and allowed to salicliy -

Types: * Tovch brazing

e Fuanace broang

¢ Resistance. bvazing
e Tnductiom bYa.‘er)ﬂ

two pleces of oetals T
i intrpduced 0 9
of metal being




DJHD\CJ
’Jﬁi;@

Applcations
. for F‘QS&fmﬂca P\Pe F’t&ﬁrxjg/ stove bomers combide
tHp o tools, odiators ,heat exchangess, ekC.

3 Dldering
Methel of joining two ov mMore metal preces &9

means of o fusible alloy ot metal calked soer,

applied (0 a mo lten state .

Types: e Soft soldering (Is0 to 308c — . p of soidey)

¢ Hoad soldeximg [ 300 to 400C — " D)

Applications : ,

Mainty eroployed 1D Jeinimg ot I, elechic
~de otk sipilag smAll

connechions , electyonic. boa
poats eobich A& pot subjected O loacd ard

tem pevatur® -

ARC WELOING
ethod of  fusion woeloling 17

T IS am
i heated to

which the metal at e Joint
molten stafe by on electvic avc:

% yohen the. onode , positive pole Of
supply (etectode) and #re dathode, negative
pole (metal fo be JO"'"’Q@ ave brought together

o ROC powoe §




Aistonce (2 kb 4 mm),

apd sepaxoked by a small
electyie arc Is fovmed whose terop. is cboug 6000

tp 1000 C -

s 5. -

«Heok of ooc. Taises  the fewp. of €0k metal, melts

at the point of cnc and forms o poole o noditen

metal -
¥ Cleckypale. (s also melted and pm\/idES the

joink betwoeen rpetals to be joi pedl .
Flectyocles
1. Nom- copsumob
(coevbon, raphi
2. Consumabe elec&“rodeé-
e Barve (uncoaéed} electode’
o (cated electrodle.

n brazing God )dc\emncj

le electypdes
co o tungFen)

Dicterence. bl




£000

o, roelte
poditen

Sololen'nﬁ

Brazing

e Melting point of filler  Melting  poine of Giller
metal 450 C metal < 450C

¢ Coppey base o silvey base | ¢ Tin ard lead alloy -
alloy -

¢ High joint strergth - lelow jeint strength

o Flunc: Borax apd mindure e Flan; Aluminium chlovicle,
oF boran and bovic add | zine dhlovde , YDsin woith aldx

* Cost N ondl steel pts e (oppet alloys, Nickel alley et
one braze. welded - Earve. joined bg, Soldéenns .




MACHINING PROCESS:

Machining :

Ho\oufacw‘ring pocess b‘j wohich o ok piece
is given desived size, shage and  surface fnish by
femoving the excess (or apdesived) matevial fom the
wovlpiece (oith e help of a P’roPev[cj shaped .
catting tool -

Mochine Tool

A power chven cutting maachine cobich used
foy shaping , Sizing O PwCesing coovkpiece to
a pieduct of desived. accuvacy by yemoving excess
matevial fom the ameacé i) the fovm of Mdal dips

Tansfey machines:
Woher a. graup eF Modine fools ave arvarmed

inD o seguence o wotk as a Single unit whicth {3
autored, Yoen  they ovre alled txoostey maching .

CNC Machipes:

Machine tool , 1N eohic
argh LooTk, cutttng speed, teed and depth of b, €ke e
controlled automatically with the help of prearaned
pogiam fed into a4 compuker i alledl ONC moachipe.

h velakive movement of- too]




pPiece

sh by
. the

o

mgec?
h (3

achine

of teol
1t ete e

Yeava ngecf

machipe.

Ko

LATHE

Lathe s a geperal puvpose machine tool wobich
reroves  excess Material from. the  oovkpiee, le
te form OF chips, by Yotating e ootk plece against

a simgle peint cutting teol -
Forrts «

lathe Bed : Acts as A base on cobich diftevent fed
and OPG'mﬁDCj poats of- the lathe are  mounted..
Guide ways ate. ade- o top for iy and iding
bodlstock, and goae conmagye - $

Heod stock © Located o (eft end of bed apd houses
daving amangement such ag  pulieys ana goas. Also
Supports machine. spinclle . Chuck. con be cttadbed

spdle. for Toaging ook, ptece :




3 Tailstock: Located ak vight endl ok bedond 1S
capade  of sliding along the auideways- Lt houses
dead centye tohich SuPFUTl’S 'nghﬁer;d o€ ook piece -

A Cm'ﬁa«ae : SuppoYts,{}ndes omnd Feecls Hhe fool aqping:

voonkpiece - It can be movec) @%hpﬁm@y on

guideways - Tt can e moved by o hand wheel oy

can be. moved by poury fed tnough feed shaft
S Soddle . o ot of mafje
e SUppots Cvoss slide, Compound Test and foo| pot -

6. Cviss slidle: e vountesl om SCLdCUC’ .
o roOVES Nsvinal b aods Of LOBRPIEE

T Conppourtl Yest : o o0k o evoss sticle.
o Capvies a cirulas plate Catled Swwaf pate

8 Tool post : « Uppeamost=" pedts of-canmieeg
* holds ' the " w&tmzjeao | eved epable_the

cutting fool to be adjused o the copenTent
- working P:)S\UUT)_ :

meaple, OF VOOThr)g

wﬁhﬂg tool is Fedl eithet pafmﬁﬁelw Paperﬁm’ao
h the axis OF Hoe woork piece Yemoves Makedad




- houses

piece -

{ aquing-
o

eel oy

3t pest -

L)

suivel pate

ble the
0 {X/GU'ITQDE

foom the. tading ootk o give. the Tepned size
and shape -
o Tool moved fuallel |, gives A cylindmial suvface
° Tool moved perpencliculon L9V o Flat suvtace .

Feed Meckonism (Movement of- tool elative to wowkp(@

@Lpoa‘ukuoliml ceed Tool is moved WQ{[E( to e
oxis of otaton of oV piece

B) tvoss feed: tool ts moved L&Y
€) Angulay feed © tool is woved at ap omle.

Opevations Pevfoymed o Lathe -

4 Tuvning
2. Facing
3. Step laper tuwming
A Tvead cutting
s Kmrf(jr)ﬁ
6- milling
T Boving
%Ream’mg
- Hlwa
o Cﬂ'ﬁY‘)OUD% ,

SQQPS .
(Fom text),




PRILLING  MACHINE
e Dne ¢ the Smplest Machine tool used

pradluction shops
o It performs the ope‘rahcm of- chilling "hoes o

- workpece.
e b'ﬁt(mg q:em«hcm is Conried out bg meun% a

Totatking ool called Jefll aopinst te cok prete

¥urootking Pindpe
¥ Bock Diogram

Ny

A4

¥ Priocple Toots :
1- Base — heovy vectangula® casting u:)bud*) Suppar s
the. entite wachine -

2. Columon — heavy cytinchieal stquckeroe Test
and, Suppetts spirdle beadt , poveer hear

toble OF the machine .

N

f)ﬁ oY) e
A and

m




D

zrg Qa

c Piece _

3. gPifﬁie . Rota®ing past- om o wbhich druck s attadket
Chuck hokls the ol so that when the spirdle
vtates, the fool also vwlases - o

4 Table @ Support Loorkpiece oF LOTKpICE boiing ctevice
5. Buerbaad : ontains eteckric’ motor, V-pulleys and
V-belt which tansmit votayy mckion to ohill spirle.

opevations Perfpmoed :
1 ;Q?nthr)g Pyocess ©OF pwducmg haes on LOO?JﬁPi*QCE’
by cutting ond Fermoving rocserial Gono it

with the help of & teolst aill-

2. Rearning : The opewakion o0& Sizing and finishirg

the inside suvface of & aillect hole-
3. Boving : Operation of enlomging < Arilled hde for
produdng  Move accuyake holé

4. Countey boving : Opemation of enlaging & dmilled

bole for a pectfic kaa Sengbb-

5 Couptey S0kiNg : Opevatior of raking @ o€ shaped)
enlargement’ at the beginning ofF a bole .

o Topping - Opetation of cutting intewal tnead

o dilled hole toith oo extevpally threaded

ool alled tap -




MILLING MACHINE

eOpe OF e ommenly used rachine  fools |
which, produte €& and covved sunfce 0P 3
wovkpiece -

o woost preferved foo
high P’yooluCﬁOY) qade .

l\"

O3

Bmine, dpa s accuady amd

* Bindp\e of Mitung -

¥ Pyinciple Pavts OF & Miling Madhing -

\&)

v ‘ g 4

v

1. Base — heavy membey On which. all othey paats Yest-

2. Column — toain supporting Brawe to which Avving
rechapism . is fized - Supports and quides the

koee. Auing Tt vertiaal trovel -




n

Tesk-

’J

e

3. kpee — Stwuctuwal wembey attached to colwmo; car
move \/eﬁcattg for adjusting depth ofF cuk

4 padle — supports the work table

5 - Tape — SuppoTts woovkp ece ; travel Copﬁ)md(mﬂtj

8. OvevoaT) — mounted on fop of coluron toy suppoTting
the spindle -

. Spindlle — mountecl o0 cpper paat And TECRIVES POt

Pom otor by belt oY opay -

2. Axbor —€Extension of Spir)dle o) £ which, the cuttd

can be_ pounted -

Milling Methods:
4. Up-Milling (conventional M}tu@

-




Milline, Machine opevations

t Plain or slab milling
2 face miling

3. Steddle miling

4 Anguled m'\LUooJ :




CAR/[CAM.

CAR
o Compu%e'f Aided Resign

* CAD 1ty fe defined as any dssign adivity
that involves effective use of compuger to crate
ancl medify an engipeering olesign .
CAM
* Com puatey Aided Menufacturing
“CAM Moy be clefinect as the use o computer
System to plan, manage and  eontrd the
operations in ew manufacturing pant
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