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Basic of Mechanical Engineering

Unit-1
Source of energy:-

SR FHoAT A= 7 7 Sott 1 7 2 -

1. I Uehish ST AT TS Ui goqqT SATe 1 |
2. TR TIA I |

3. TATATALT qLAAT & 36T ST 955 |

4, 7g HUG H FHH TATT = |

5. 7g F&dT g1 94T fHaerdt g[T 9120 |

6. Tg TATALI | =[AqH TEIIT 3T Fe. |

7. T FIACT & IUee g ATAT AT 2F |

o ITAH ST — o2 For ST T3 THOT Feq PR 7@t =Iw T & TGO I T SHFa W
ST IS 3T S99 FgeATar g |

o e srer g AR -

1. ST 9T WeTH g7 AR |

2. T2 % IT% GIARTH T ST A1 HLaT af |

3,28 TET g Sli¥ TEeaTd e 2l |-

4. TZF F TG 319 AT T I af |

5. SR FT HART HIT STTAF ZAT AR |

o SIT o UTLAI AT AT TRLUNT FaoIT ST — it 3 3 = ST S & aperfay oir Frefy )
AT ST ST | ScTa a6t 98 g3 21 o e O AT 7 orgm Sirot a9 (R J97 81 S,
ST o T ATAT STAARLOT ol H T FgeATd g |

oIl % IO S e e -

1. StramefiEee (Sfravew) — U Sere et 7 i arat aut # Sfavet F Gy § g9 -Seqat o7 =-
H AT &, 372 SHATIHT S8 Fgd 2 |

AT ZH TSl &1 U F=T H1d S(TATedT So+ F I 2rav g |

Sframerft £ 3 TETETOr — Frar, SRR TR AR |

i) AT — FTTAT TF SHATIHT 287 § TAT TG o1l T HaH TT &G g | TG HIel T FT T&TH g S AT
TAT T o FTTHRT 7 (A7 g, oo AT |, ATSE IS T ek 2rav 2 |

ii) Yo — Teiforas #T orfeas o1 ZIaT § — AT A1 a | g HTAd TAT GISS IS & FTRIERT &
T [T g ST FEEH 5 TAT S0 6 &9 H I g | ATHAT: RS HTa 6 1T &9 &l
TSI T Fgd § | TS T AT TN W7 &7 oo 59 grar g |




iii) yTpfae {7 - =& FfT2T YTHAF T9 )compressed natural gass = CNG ) T F2d & | Tg ISAT AT T
U =7 &4 g | g Y U SAra1eq T4 g1 =0 99 § =T T F HIIF) CH, = TRIT 97 %) It g TaT
TEd FH AT H AT TAT 0T ST | TTH(ah T8 TZAT F 737 agd Tgrs I AT dT eTehell ITH gl §
AT TSI AUSTL o AT H AT Il ¢ |

STerh T AT Fe T2 TTHIAF 9 39 &9 § TRATAT g1 STl § | T 36 9 &l THfas e o
)CNG) 3 FTH F TR SATaT & |

2. ardir R w5 - = e w9 # afafew e amem & sharedt Sam 1 g8+ 0k oo Saraae
AT FATE SITAT & ST XATEAT &l AR T Seael w2l § | 91 GAT aF Fiael a7 G2iforas &
afage & orT | o= d=wor offe 3e7 2rar € | SHT F0 dgd & ard i [&ed 999 FEd T97 9 %
&1 o e womiog foho a0 € | 29 | | S99 % 38 G0 SSHIT So1T 3cae T STt & o e
ST § w9 AT Amar g |

3. ST fRepa G — 1T 7 U 3T HIq a8d STl it st o1l g | ST S ated] o It 37 ool
TXATSAT % (Sl 9T {<h &9 8 RIEAT § T ST o0l TTAST FaoiT SXATSHAT o6 s o P § ST Tg TrasT

AT ST g o it § aiatda a1 STt @ | 587 Yahie STt faea s & o Ssil 1 Scarae gl
A

Types of Energy-

o1 FIT 27

ToRET e ol I e o0l &AHAT I ST “THof1” Fgd & SATGL0T o o0 ageh o GIel
AT AT TIEAT A& H AR (ACATTT 3T Flcil g, FA i AT gl Jooll U STiael
T § ST SHaHT AT S ¢ |

RUEEZEEI]

ST e Feq el 3Te 8 T % T FAT g af H13 Hed ATl e il ol @4 gidl g
S 51 o & T ST § S 6T o1t @ STt g 30T 137 & smeia g Soil
TAT T3 GIT AT TTT=eh SHoll FgdATdl g |

TSt ot aor Fafas =i
TSt =TT



https://www.hindinotes.org/2016/01/work-and-time-short-tricks-in-hindi-for-ssc-ibps-uppsc.html

ToRET a&q § T T o HTLOT ST HoTT AT g S TTAST HoTl gl g STt §
T T o IO 2l 2 |

AT STl Had TATCHS gIdl & S| ageh | gl AT el gqu § FIeT T[T 1T,
AT gATeT, NIl g aul &l 91, i TSt So11 % SaTe L ¢ |

ERIGERE

ST Toreft aeq & T39I StareT o 10T & T sl &/l o STl g af a8 fertast
olT FgeATdl & STel- el H SaTs % STl Ui (T SITdT g fore rfast et o
STAT & 3T 519 Ig ST Ao axdred 9% [T STt @ af Tal Hoil eXaTed & g’ &l
TATAT T 3T g 3T BIAT & TR A1l o0l SHaTs 9 Rafast ot faed ot &
F3 ST 2 |

et ot aeq & Fufast Fom A3 =97 § [RT gl § ST 39 T g " [ 13
FRfasT SelT ST WTRT g1 T SelTe & T ST a7 g41e ® T % il SI7 49T
ST & AT SEehl I T T & SATs o LT ATl ¢ |

gy fRurfast o=t

ST AT § ATS L ST & STt g AT TSl oh HIaL TR &6 STl g ¥ a8 aa1d | 37 &
T (9T STFET o 20T IH | Fstl o1 STl @ |

feore forga feartast o=t

R e ST BT & 2 T gAY T AT F SR 3 e £ o et
R 3 ot RRerfirer gt 21 2 oy oo P Forfirer ot e 2 |

e Rerfirer 3t

TEIOT & | Foora et T sfrarer a7 gerats! Jreed 9 R aTl JFaehid
T o FTLOT IEH ST AT HLA I LTAT IqT gT ATl g IH T ety Foil Fgd

7l



https://www.hindinotes.org/2015/03/physics-audio-notes-science-motion-and-stability.html
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e g & ST § Fufast S |t ool & &9 | §i=a @l g S6- wid,
uere, g 7 I TATR ST Trg, STATAT STAT g aF T AT AT o0l SHOHIT Hofl 9
TRTIT FolT H aa&e STl g |

ST ST T reaiq

SSIT Rl A T 3T ohAT ST 9T & ST AT gt A8 o631 ST 9hd T § had T & 9
T w9 # giEfda frar ST a6t g

ST TUTART T a1l ST

1. STAFHT ATF o1 0l forgd So1l § 9 afad &l g,

2. T[T Hiex [Egd Sl &l 7T SHoll H qaidd Hedl g,
3. AT B &t olT &l [Aegd Seil |,

4, ArISEAHT [T Tl Al edle ol




UNIT -2

Introduction of steam: TTHT T THTT TFEAT T TAATST I ATT )Ssteam) Fgd 2|
9TSF AT TF9T Il &, TG ST ATT H ST ol BITGIEr g& [HeAT gIeit & qaal IHHT -
T HHE AT &, ST I o o F [Hererdt 99 § 08 fT@rs a1 g1 Tfe 5 7 ..
ST T AT 9T 2T T g 'CoF ATT (dry steam) FgATdT 2

ATT =6 IO

10 8 Iarfed
23w, TUgH 3R dwag

3.3 ¥ faaRa ek Frifya

4 BT IR-IR ITANT AT W GHT 7
53 YAN & a T Qi

6RR AU W 3T+ ST B T ©
79 fa=iwang

8 5914, ATIHM, vo

HTT STAT ot TR
ST fag 100) T2 98 AIHE - (SUT Hicqdde e 9% I+ 39T gl I (

STAAT & T ST TLH a9 a5 3T T Tgo ATl 2|

GEATSH ST 157 6l FITde TaeqT H a4eT St § Iaae & &9 § 9Rard -
o g1 ot 17 g1 77 ars i &

SRS AT 6 T T ST T2 =707 2 -

ATT FT AT (<0 T &7 AL ATTHIT T ATT o AT hl T Sh1S 91T F -
ST gl T & 97T &1 4 ¢l




STSF GIH WTAITSAT ATT ol TH FLA I T 6 797 -, ST Aeta 7 8, ehfivedie-o
FTCTT B T & ¥ U 9T 07 | Si{d¥ 07 a0 A7109d gl A1d 2| 39 997
T ST T QIO ATT IT L[CF HH ATT gl ST gl TIOTHT T3 F I Y[CH ATT 6
ATrg srae &« | ST ATAT g1 T ATT 99 6 7877 &7 a7 51 FHdt gl

TqH AT FT GE@TIT FA FAT 1T T a1 T Tk I g1 T o6 ATT 6 -
SETHTA ST T AT AT F FHAT HT AT 2

et - Freey Fit TRt T e & g (UH) # Feed & At vededt ()
oA TR STTaT & O #7 ¢ S o0 U9 UHUA & &7 H 2 AT T =
THRAT 2, STl TH ol H ATl 7, TH [l § =091 8, ¥ h ki/kg # F&frg uededy
2l

wetedY - oreew it TeSet T ey & g i My & Aoy et ()
IO (T FTeh TILATTA 03T STTaT ¢ Sl o6 U UHUH & &9 H 2 (/AT =
ST AT &, gl TF el § IodT g, TH fhetl § T30 &, 3T h kilkg & fafare
TR Bl

saiiers : What is boiler (a7« 47 g(

Boiler 7= wefia & ST &7 water &I steam HaoTal ATT § & HT HTH HLAT &, ST
boiler T steam generator & qTH & WT SITAT ST |

boiler & &= ATAT steam T ITANT F5 SIE T THAT SATAT 21 3T EH =H steam &
STANT T a1 < AT T TGH SATET power generating station STgt 9 fersTelt &l STHLe
TR SITaT € Fgl START § 31t gl




TR AATAT steam T 27 37T AT F Tewt § ToLq U=l § 9 -Textile industry,
sugar mill,chemical industry 32| a7 2= TfY T2wT F 3igx WY T T @ F
EEEISEL

Boiler & TH=T &9 7 39

TEH T ITANT g S8 I AT S FTH o6 (10 (6T SI1aT g1 § el T 4
TN FaTar g, ot 9gg & sraar smefeaT & Srum)

Power plant ¥ eZaTsd TA & @[T
T T ITH FLA & o0
AHU ¥ gaT TR F3 & o0

Boiler Definition (ST st AT

Boiler or Steam Generator is Closed Vessel in which water is converted into steam by
the application of heat is provided by the combustion of fuel.

FIAAT 3T T J¥EL TF a5 I 1ar)Closed Vessel) 2raT g, oo 2e9 38+ & g0
TS ATST HEAT T START Hleh TTAT 0 ATT H TRATAT (AT 1T 2

THH Fuel T STATHT heat energy T =T 3T STar 81 Fuel burn F% & TR heat
energy #T help ¥ 29 water T 91T § I8 o[ g

Types of Boiler (I & ThT(

FTAL Tl IAhT TEILT AT [SHATSA o STTHTL T ST qg | AT 74T B



Based on Tube Contain

Position of Furnace

According to Boiler Position

According to the use

According to the water and steam circulation
According to the Fuel Uses

According to the pressure developed

Based on fuel combustion system

Based on fuel feeding

Based on Tube Contain-boilers

Boiler & ST g9 ATl Tube F SATLTT 9 ATAAL &l &l AWM § a7 S1dT &l

A) Fire Tube Boiler- ®Ta% =& sia@< & Tube ¥ (&< HTIT T2l & 31T tube F ATLT
T ATHT 9T TEaT &, S8 T F1e0r 24 fire tube boiler F3T SITAT |

Fire Tube Water Tube

FTIY ST TTAL HI SATITAL IH g T AT 1AT &, gl I¢ gH Al J9IT steam #hr
ST gl gl

B) Water Tube Boiler- T8 Sige¥ H &[d & 3(a¥ T T&aT &, AT arhl S8 I 3T
Tt g1 e 1207 7 aigee & g/ SATaT =19 fHer 1t 8l




SRl 9T ZH BTs T¥ EE 1 it STELd gidl g, q=l 92 g7 Water tube boiler T 3927
A

Position of Furnace Boilers

A) Externally Fired Boiler- 39 YT & Ig< § g/ furnace % sTg¥ BT &l F(TAT
H3d gl

qaed =9 boiler 7 fire T gH T T | @A g, HqAT furnace F aTg¥ T@d g,
THITOTT T&a! g7 Externally Fired Boiler 2 gl

B) Internally Fired Boiler- I ata<¥ Externally Fired Boiler & faee 3T g1 SITd1
S| ST gH fire FT furnace & 3T g1 F%d &, TH% &< ol gic Jal &d g al I8

Internally Fired Boiler Fgamar gl

FBC boiler, pfoc boiler 72 =1 gt Internally Fired Boiler & 33180 g, T6H fire
furnace = =¥ g &l STdT 2l

According to Boiler Position

THh STATAT F(TAL I SHhT IS 6 ATATE AT FerAriora fwar strar g1 =9+ boiler
position FT Ha«« boiler shell FT axis T TTs(ter Bl

TH T8 F ATAAL &l i AWM H STl ST g
Vertical Boiler
Horizontal Boiler

Inclined Boiler

According to the use

Stationary Boiler- I ST T SIE I (e gId &, TG ATAT TIS19F § T&erd
el < Thd g Stationary Boiler § a8 T a2 972 1< od g, orerehr sa=it v
building ® SHTAT STaT |



ST ZH THH ATl a1d %Y af FBC Boiler, CFBC Boiler, PFBC Boiler Ig T
Stationary Boiler & &T ITTEL0T g, T8 THT F1TAL T &I g fix T&d Bl

Portable Boiler- TiEae Fiaa< &I Mobile boiler 9T ST SITAT 81 Marine Boiler =5
TRT & ITIAL T Ueh IQTEL &, T boiler I F ST § IR ot ST 2

TH TH1T Marine Boiler STETST § g1 il aslg & ST TIS( 191 Tl Teh SITg o ZE<T
SNTE T¥ F&dT Lgal gl af SHT TehTT & 19 &l af Portable Boiler 3T Mobile
boiler FgT ST |

According to the water and steam circulation

THH AATAT steam 31T water FFE ST & boiler 32X circulate Adaa 98 T3 §, 39+
ATET AT FHFAT 7 TFrartora f36am strar 2|

Natural Circulation Boiler— Z&e & a7 §HT boiler 31 8, TS sia¥ water 3T
steam T FEHALT THLA 2T gl T TAAL H g0 HHT HT THTL  force FHl qgT AT

2l
TH F(TALH steam 3T water T qlh | & HAL ML A= dgdl gl

Forced Circulation Boiler- S8 TTaT Sl g7 water 3T steam il T S8 & T
ST AT  ferw fRHT force it 7@ «d &, 9g Forced Circulation Boiler FgdTd gl

Tg TThAT AT Fs 1% a@l g, T2 g9 boiler § water &7 T SRTg & TALT SWIE AT
% pump FT TEE o Tg g1 a7 SHT TR § e AT boiler § g7 water 3i¥ steam flow
T o [o10 force &l @NTT ¢ af @ Forced Circulation Boiler Fgamar gl

Forced Circulation Boiler ¥ &7 99T # &Td ST 2

Controlled

Once Through



According to the Fuel Uses

Boiler T T ITANT o ATHATL HT qTeT SITAT gl Fuel FT TEIHTA g1 heat T 43T Fteh
water T steam ¥ F&e= o forw ¥ 81 94T boiler § heat 9T ¥ 3 o0 S1e T 31T
TR o fuel FT TEadTe T STTaT g, STTTeh M6 T3 7 2

Coal Fired Boiler

Oil Fired Boiler

Gas Fired Boiler
Electrically Heated Boiler
Nuclear heat Boiler

Solar Energy boiler

Hot waste gases boiler

According to the pressure developed
THE 913 89 boiler FT 38 Y21¥ % according T STed gl

Low Pressure Boiler- T8 sTae¥ T Y9¥ 80bar ¥ &7 ZraT § af 39 g7 Low Pressure
Boiler F2d gl &% 1< 29 40bar & FH aTeT boiler Tl AT J9X FIAAT Fg <d g, AT 40
bar ® 80 bar T = S A= %I medium pressure boiler g gl

High Pressure Boiler- for si{a=1< &7 pressure 80 bar % 39¥ gIAT g, 98 &I JeI¥
FTAL FgaTd g1 high pressure boiler FT T %8 & 1T STAT 2|

Sub critical Boiler- fSr& sTae1< &1 Y91< 80bar & 221bar & 1= ¥ graT g, T Sub
critical High pressure Boiler FgaTar 2|

Super Critical Boiler- 3fI¥ IS aTIeI &1 Y91 221bar & A graT g, a8 Super
Critical high pressure Boiler Fg«TdT |



Based on the fuel combustion system

Suspension Combustion Boiler- TGS Sia< & 3 boiler & 9THe FhaT ITAT €,
SE® gaT § & T &1 burn 2 {347 SITAT 8 T-T Furnace & =1 § g1 I &I burn
T AT SITaT g1 3180 -PF Boiler

Bed combustion Boiler- 5 sTa@< # fuel &7 combustion Ha«e T8+ bed 9% FLrd
2, 98 Bed combustion Boiler Fg«Td 2|

I AT ITIAL &I T 3 2l

Chain Gate Stocker Boiler

Fluidized Bed Boiler

Based on fuel feeding

I &1 fuel feeding F SITATE AT FleT TTAT 5| TIA BITST T AIAT 7 FIA Fl
boiler & Tohe T & AT T8 g1 TBT 37 T1IAL | a1 T & fuel feeding Fa gl

1. Above Bed- STar bed % 9 & fuel T feed FRaT STTaT 8, @7 @8 above bed fuel
feeding boiler FZATAT &1 S*T8LUT -Stoker Bed, CFBC boiler

2. Under Bed- =T 3T g9 fuel &1 bed & 1= & feed ¥ g T ag Under Bed fuel
feeding boiler FZATAT & IZTELT -AFBC boiler

qT T8 T T THhI &, O ag & boiler FT FTeT SATAT g1 I T8 TATAT 29 AT AT
FT a<g o boiler & ATl FT & gl
Y- Tube # TTATE, drum F SATETE, ITFE o TAATT SAT(| AThel ST Al ATTRT T

EIECEC LI




FTIeE AISfETE )BOILER MOUNTINGS)

qTaY 9o Zieha? )Water Level Indicator)

gg fEarsy, R # Ag UM & 06 S Rl 2l
9T ST )Pressure Gauge)

I8 dOR 9 P JIY HU Tag I BT § MR WIH & U=R b A & forw wan fan
ST B

It dlcd) Safety Valve)

SRV &1 FAE HRA a1l T IUHRUN YW dled g1 9§ deR J T Uga ¥ fFfdd
%Y gU IR ¥ S AT URR UgE Ol § df U dled $(UA 3 g ST § 3R
3fARFT TR B! F1ER b a1 81 I8 TR H B e Pt dRg S HRdl g

$IS =% 9Ted )Feed Check Valve)

Tg ITAAL & AL § T gIAT & ST i€ dTeX 99 & G777 AT JIAT @ AT SHHT STANT T o FoAT
T T[eIE FA o (o7 L g

TEH (T q1e9 )Steam Stop Valve)

T qOATS ] Ta%G Hed AT Gl o [0 | T1T qTed T ITANT /AT 1T 2

H EIT )Man Hole)

JTAAT F FaH FULT Helg L AT 2T & STat & e Y SHIT T AT HFT I1IAT il RIS HT Toh

=T T3 )Blow Down)

Tg ITAAL | HIS[E el T TR o qIiETher 3T TTAA il AT Ta § Tg1AF 21dT gl Tl HEg o
JTAAL | HIS[E T I GRS o (o7 [T Sar 2|




YTEH FAT i THCATT:

gIsq JaR &1 araias 3 wfda &1 uruflies Oid g1 S9@T Aaad | 9t =i

S faftm gifie s axa 3 AGT U &R g1 dd-id! ®0 I, 98 & Th I8 ¢
e S yd, 3ofdeda a1 gara § ot &I i w0 o uRafdd Hadt §

PO Ti3d Sl & g e Jidl # IuE B goH 3R eeizT 39 Iae Bl

Impulse Turbine :

S Liquid #T Pressure Energy & Kinetic energy ITi= &t i<t et H Convert
R StTaT g Nozzle = gT=T High Pressure Liquid &7 images & fa@ ¥g impeller or
runner 9% Impact T STaT 8 S output shaft 9% Rotational speed fHer STt
¢ Nozzle ¥ jet & &7 # fse=r AT Liquid vanes & s rotor il el &1
FLAT ¢ AT jet & impact ¥ vanes 3T Tl STd g T STl S8 arEt vanes 3
ST & €T a<8 Ig runner High speed 9 rotate i< @ 9aT 5 .

Reaction Turbine Reaction Turbine T UHT turbine g =7 Rotating speed
and Torque generate Fluid 3 pressure or wight ¥ 3T SITaT § Reaction
Turbine # runner or impeller close case ¥ gId g 39H &9 casing § ¥ gra<
runner vanes 9¥ JaTed grdT & SEE Rotating speed output shaft 9% et g =9


https://en.wikipedia.org/wiki/Kinetic_energy

TRTY st turbine Centrifugal pump 3 BT T FLdl g S Newton 3 # third
law 9% FTH FAT &

Open Gas-Turbine Cycle.

] —- A
Bl Combustion
= chamber
. o Shaft
Compressor [= 1  Gasturbine — )

l)( YWer

o

Exhaust

Fresh air
inlet

Working Principle.

qroll a1 HUR H URAR & qOHH W T Bl ¢ o6l SUBT Gad 3R
e ® gfg et gl

S GE1d aTelt §aT g8 P B UAY PRl 8 el $eH FRER S war @
Qd[d|

3= YA (3R aME) 19 @z § Ua Hdl | ofel 98 URaw a% Hhad! §

Ea1q 3R HH UaT R 7
faxyars:
T-CRETEA H1 IUANT argaH YoieA 3R faggd ot Iared § fawar S g

I AU &l 44% b |
Tgad Il o o Iugad (WG foeidll 993 & 1)
IO 3UId & T 9= W, S= fayigar, a9 Sfiam



YIY-Yulied Jomell & faW 4 O & a1 § o XIS 30 I8, TTHT 2 e
Id B AT (SREZ B & T HURR S BT M), 50% P,
g fooiell 99431 4 oo ufa=d &t o Jl

Closed Cycle Gas Turbine:

qll]

Heat
| exchanger

Turbine

(1) [
Nt Heat

exchanger

 /

qﬂ(ll

Working Principle.

T Feh T TS S[F AT e 9%  (HGId I FH FLdl o

TH AT |, 79 Fl gReNIIe 9 § §H=2T BT Srar g oY [ SIeT et § a1

TohalT STTAT 8| STHG I T SETHTA [T ST aTeAT AT Leil Th1< AT gral gl

TR gar & oY 9t &a i 7 F T FRAT 7T 8 i fhe 23ame s % I
TATied [ohaT SITAT g TGT SEAHTA gl ATl ST [XUFH 12T il gial gl




ST % 5I€ & UL | TG aATeAT T e STAT g1 AT & A Tl R T A< H HS(T
STTAT g1 TST 9 &l Ieh Jo ATTHTT T TREAT I ! HEE § AT 2979 § 52
BRI

TS TToRAT T I o ToTT 49 T T & FHIET % ATLAH § TATed H & [T FATT]
ST 2

Tgl U &7 79 U §g ATSioher 19 2aied & garaq § are-ane gR=rfera gt 2

Heat Engine:

S Uh IUDBIU § O SUYT Bl IFAMAD Holl bl aldig ol & ged Sdl
g 3R

39 Al Sull BT IUANT FifAe BRI S & ot Bl g1 So- A
U 4 YA gRkafdd &d o

ol dl gie B H gRafdd Bl g IR IIRIT I HCAT So Bl
cicil

gl 94 @I "I dR W aFfipd fbaT S Il o
i) STEYT G 39 (% 9l 39

ii) 3TAND T8 o (3T T Fo)

.i) External combustion Engine (3 HT $917) Sg9 S99 & dTg< gdT gl
SR o orT, &9 919 A7 W19 died § 249 & Tgd o 0 oI
THT ST THERT ITANT IF TaTF ATeAl ATT 3T e 3 (10 ThaT SITaT &,
TSTEhT START Teh T 291 AT 2a1ed § 1 HL Tg q¢ TaT9 *
&7 § fohaT STTaT 2l




li)Internal combustion engine T fuel BT combustion cylinder & 3R BIdl
% Internal combustion engineff chemical energytI_Ea'a heat energyff convert

Eﬂ’cﬁ %’ and heat energy mechanical energyff convert@?ﬂ' %’ ST crank shaft
rotate Rl % Internal combustion engineﬁfuel% 0§
ﬁa?«r,s“lw,acwﬁsm d ﬁﬂ useW\’ﬁ %, Internal combustion engine
aﬁﬁcompacta?ﬂ % Internal combustion engine@ High Torque 3R High
Speedtl'lef & 1%1? foar Sirar % 3R m Efficiency‘l-ﬁ 33! Eﬁ?ﬁ % o
q@‘é’r Internal combustion engineﬁ 1859 H Etienne linoir 7 TATAT 4T WR
Modern Internal combustion engine Nikolause Otto = 1876 H Create T Tv

& Y g G?IT 1t EI'%CIT Eﬁ?ﬂ T 3-ﬁ? sﬂﬁ Two Stroke Engine,Four Stroke
GﬁT Six Stroke Engine ,Compression Ignition engine,Spark Ignition engine etc.

UbR & engine 3T %

CLASSIFICATION OF INTERNAL COMBUSTION ENGINES.

AT T % IC 391 @ Sive, (AT SIrdTe 9 avfiehd ohdT ST 9ehdT 2|

[en NIl e

1. STHTITTdT A% %\ﬂ‘iﬂl{

. N . ) . N o c o
i) SATET TS eheT SS9 AT Fhlvedd dTedH gl gteflg "HIeh|

ii) STSTer ATEfehel SoTd IT TRITATE &&Td THT I 9%

iii) FEL Tg Ah Tl

2. TIF T4 AR

i) TETT 1T i) SToTer 391 i) 6 o177

3. §ATAT & = o ATHTL.

i) T T TSRl Sl ii) TIT T2 TSRl 9T
4, TSI it [t o ST
i) TATE TRIOT (S.1) I i) FALT U (C 1) T



o

5. [ereie<l il H&AT % ATAT

i) FERTer foeieY 399 i) Hodt foeieT 3o

6. el i =aeT & FqaT:

i) TS T4 i) Faad T i) -7

V) TA-ATSH 914 vi) T=ae 99, et
7. TIET 1 32T e il fafer & e

i) T o€ TS i) AT Tee Zoiq

8. I ATASAT & FTHTL;

i) 2o 919 i) TS S99 i) T 391

iv) ATRHITET 9T v) THEAT 291, ST,

Unit -3

Types of Refrigeration System.

AT Toftaq )Natural Refrigeration):

= e & weofras & forw o, a7 T 91T, % o THF 7 007 T F:4d g |




=T IETYT & TANT & MU 92 39 f&fe &7 Metertaa = satatet | aforg

TohalT ST TRl &

T% 7 T % 9Tt & weftaq )Refrigeration Using Ice and Ice Water):

T% 7 qHF & tHor 7 weftaq )Refrigeration Using Ice and Salt)
TET T &1 TIRT )Use of Dry Ice

B. Ff># wefta+ )Artificial Refrigeration):
Fw geftae &t &7 JorTferat ST § T S e
1. Vapour Compression System

2. Vapour Absorption System

AT OO U TEA H (5 8 | S SART H AHTT €9 F ATerHha<
Compression System T & TIRT 2IAT & | ST &I L0 I8 & 6 78
SuTTet Absorption System it ToAT § TTereh T3, TR, AT T9T ArET H

M Aq Bl ATl 8 | SHeRl G a1 Hid o S| § THA § 0 qTAT ¢ |

Air conditioning :

T T He 9T T HH JTIHTFSTRAT AT 1 o7 &q¢ 92 Fatera #7471 8 6 78 -
AT oI serH=Tae 21 3fi¥ Tareeaye o gl ST o STTarenier TI¥ e[« Uh
Tohee & AT &1 &, TS &, FTerd, TN, TS STH TS UL qod i
o[l gaT F HTF 9T FLAT 8| gTeATTeh Tg [ gaT o T qa &l gaT &l °TF Aal
FAT, ATeh UL FHST9AT ATEqT H HTHT ZAT I TI=g Filel HT HIH Fd g




Air Conditioner 9 18 F3dT &

AC % 31T TIT FHToRT il ATHTT T gIdT g1 TH ga1 AC F (& ST & o Air Conditioner 381
T ATgY HaTedT gl THE ATgLl ATaTaol &1 qTIHIE HH gl SI1al &l

ZrEdl Air Conditioner (AC) # % TTeH @ B & SIT FHIi3T il ST T I07 F¥d 8| T T 7 4 AC
FAIe 2id & SF T g T A E -

1. FIFT )Compressor) — g ITE FHL & dTg o AC HH | graT g1 78 Air &I S d F:2ar gl
TS & GIT T AT T ZaT A6 F g FHedy § ATl gl

2. %<HY )Condenser) — Tg AT AC % A< Tl WRT U BIAT | HSHT T 14 T AT H1 51 Za1 § o
AT EIAT 2

3. TATIIEY )Evaporator) — 8T &d Heat &l Taa=isl TAT 3IdT | T8 Ueh FH1< T Coil & ST TH ZaT
T 38 AT g ¥ ST ZaT &l FAL § Fredl 2

4, TEFAYIE ATed )Expansion Valve) — Evaporator 9% & g1aT g1 ZHT & 3 Ta¥ U Coil ¥ FAT Coil
H ST B

I Coolant % & & YR+ Freon ¥¥ ZqwTer il SITAT )

3=t AC ¥ Evaporator, Compressor, Condenser =T T g a1 | gId gl &t Split AC § Fae
Evaporator gf FH< & (& Rl aied § gIal ol



Unit -4
Welding:

ﬂﬂﬁmam,ﬁ'q‘fw)fabrication)ﬁ@ﬁm%?ﬁﬁﬁﬁﬂﬁfvﬁﬁ%mﬂﬁﬁ
2| TATS G qeTa: AU qoT THICATIRE SIS ST 21 SF 0T § qeateed
THET T T e Torerert forat Strar & o 3ad ueF The? arnf 1 off frereree
e StTaT 21 =% foeet g2 arqu ua ey aredl 30t 2 U Jigd S a9
STAT 8| FATS o ford =TT &9 &1 TA07 T &6 Srar g1-w4T ST 6 9T

TS, AT GTET A 5907 ST (3T ST 21 TSI & & &riust & fiehs SiIe
< ¢ T8 9T G AATS gl TATT <l o [T 3] {elsh za=ATTeld a1 )Hydraulic
press) T g, TOIFeRT ITTRT ITLUL 9 Lol gl A ZIT SAATS H <A1 qoAl hl {9
H TR T TAEAT § T ad &, T ST 209 9 3T § THerhe 31 i =it &9
H [ ST g1 AT T FHTF A= A6 FIT ST AT 7T 5

FIST Aoedl &7 57

o afeE T urget # M e U WS H1 & o ST Bt S aret uishar g,
S oTd & & ghel @l fUudl e Ui & IS9P TAHid a%b Ugdll gl Ulhar &I Th
WRIG U P SMaIHA Bl ©, Sl Saders a1 U dR 3R T Uaig gRI UGH Bt
St B, S 9 & fUad g§U U1g & dgHed & SINGRS UHAl ¥ §9rdl g1 &S
UHR & TS dfeeTl g off [afie SuanT & fou Iuan feu od 81 39 afedn
UfehdT & AT IeTeR0N A 3 afes, faggd uforiy afesT, sifarit-3eq afed™ ok

yAige T wivya g

AT A ToeT F97 87


https://hi.wikipedia.org/wiki/%E0%A4%AA%E0%A5%8D%E0%A4%B0%E0%A4%95%E0%A5%8D%E0%A4%B0%E0%A4%BF%E0%A4%AF%E0%A4%BE
https://hi.wikipedia.org/wiki/%E0%A4%A7%E0%A4%BE%E0%A4%A4%E0%A5%81
https://hi.wikipedia.org/wiki/%E0%A4%A5%E0%A4%B0%E0%A5%8D%E0%A4%AE%E0%A5%8B%E0%A4%AA%E0%A5%8D%E0%A4%B2%E0%A4%BE%E0%A4%B8%E0%A5%8D%E0%A4%9F%E0%A4%BF%E0%A4%95
https://hi.wikipedia.org/w/index.php?title=%E0%A4%AB%E0%A4%BF%E0%A4%B2%E0%A4%B0&action=edit&redlink=1
https://hi.wikipedia.org/wiki/%E0%A4%B2%E0%A5%8B%E0%A4%B9%E0%A4%BE%E0%A4%B0

Wike® afeeT T A & [l § e U wiesd Ul &1 T 91y w1
H & U fHar Srar 1 ufhar U@ The & $9 oWl Bl TH IRdb HMH Il ©
9 d% 4 RA T1 Ralidpd ol ald| od WIRed 381 8Id §, A 395 dd Uh
JGAAE §4F o7d1 & Sf ghsl Bl U Iy Sl aaT gl U YA afesT As &1
IUANT AR W & Chel & o1F g & U | fHar o g

31I<§> afC'\é‘I)_Arc Welding) IEX Wﬁ %"?

T afcdT for gt fUaem & e smaxas W1 &1 fdggd 3iid SR gl fdhar
ST § 9 UBR BI AT , 3 AT wean 31 39 afcsT & 5F urgefl &l ooy e
@m%ﬁﬁ%%mﬁwmw%@vﬁ%aﬂaﬁmmﬁ10mma%’r§fr€ﬁ
P BRU I TP @R § d oa & 3R &9 g B A 79T gt © o b I BRA
I SAaCrS Y I HRal |l ol

Ak AfS T )Arc Welding) % ThTe-
3Teh a’%ﬂ) ArcWeIding)ﬁ ao—a‘ YT § dier T % NIRGLINITEG] %I
A)ﬁ?ﬁ 3Teh 31%11) Metal Arc Welding)

B) BIa 3T AfGET) Corbon Arc Welding)

¢) e afe@m) TiG Welding)

D) 3Th &8 aAfed) Arc Stud Welding)

E) TRHTY] BIESIS afesi) Atomic Hydrogen Welding)

F) WIATGHT 3T a%"T) Plasma Arc Welding)

Electrode &IT %|

zerrare uw v electric conductor & st Non-metallic
material =t == grar | S wr fasTelt &7 S Fear e g ot w1
heat # convert =z |

Types of Electrode



zerere &1 zas goan @re Manufacturing process & sqam €=
it # farerriore fem g |

Carbon electrode

=& %9 7 At Anthracite metallurgical coke, pitch coke
A Ao v & ST STaT 2 |8 A oy o aeft geferer o e
T # e sy & faer e strar # @i fie 5w asphalt binder
sire coal-tar v = sran & fw & f{sror &1 Uk I T 9 e
a%g & e wrar & | st 72 [ st avg & A AT g Sar & aveh
s At s ¥ areee roaster o ¥ gshmar srarta g Strar B i -
7z a1e e g srarfinally s o g smar 2 |

Graphite electrode

graphite electrode =i #= raw w=frer & s tdrferaw i wdiw
PItCh = st femsh == stat 2 | ek frsror v 2500 # 2000°C &
arraT a7 graphite sfaer st § Stherdser TEe g T w7
graphite =e=sre #1 dam G smar |

Self-baking electrode

selfam 5@10@5 CARCRIEE:] ﬁ“l'QAnthracite coke, asphaltx’rﬁT coal-tar&ﬁT
1t ﬁ Tefiad Eﬁ?ﬁ %,ﬁl% sﬂ'ﬁf Raw material @ =0 T foram Srdr %,Zl_s’
Ak a1 & fo su! f59 UpR & Acd & fou Iuah a1 91 § |




R 37 Aefad &1 fider T Oe UR fohar oar § SR il 39 iRe
B! I H STADBR Uh fAUY YBR & oven H ITH TH T ST g,
fSI% 91¢ I8 finally SR AR 8 91T © |

AR (Soldering ) HIT %

"3 IE o fF urgett & ARl |, gdhel offd @l ST uishdr gRT dRRY urg @
qeadl ¥ Sied & fohar AiesiT deard g | " a8 dest o |, fher erg (
filler metal ) BB § | T8 WG: TN qur feg ¥ & Ay uig @t ® | fheR
Ui HT TG Ted SIel o arell 4rgeft & eI ( melting point ) & HH BIdT
g |

aiﬁll) Brazing),

urgefl 1 MUy H e & Uh Ufhdr g1 398 WA arelt oTq) filler
metal) a7 FHYYUTT BT 450 °c ¥ 3HfUDH TRA Db Wit OfF dTd & T YD
YA & I U | fyd Rad =M d wR far S1ar 81 WA &t foan
CARIEE] ﬁﬂ:ﬂ) capillary action) GRT I¥Id Blcil 2l

aY HhA

LA AT H THAT ST AT GH TS Fig 9Fd g 19, AT T T TR FTafia g g
T Tl ST gohaT g & Production #sfie & g, Sif& work piece & Metals &
@ X ge™ & forg SURT § form Srar g1 & @& 919 &1 U& Desired shape or
size J&T9 F<AT gl

T8 T Metal REfeRT AT % for STt # T SIar g1 lathe machine & 394
TRT o Fehs<l ATLIH hU ST & work piece 9|

T Hefie T T 1T Metal FT work piece & 9T H geT & foru fhaT STt 2l




Metal =T9T IT Metal RefaRT T# Ys1¥ FT secondary operation g1 lathe machine
H T T & secondary operations T ST & THTOT Industries ® g 7efiv aga
SYANT AT SITAT 81 3% 78 797 Metals &1 == #T avg Remove FdT 8 work
piece F JUT H|

T TN T AT T = | SAIfeh g 9897 | Industries H START BT o Tl
£l

lathe machine U= agd aierea Aefid 2 g , arfe T+t standard #9fi= 21 o e
Hl

lathe machine T A 9% Manually gt F=Tierd T siiq¥e 3T ST gl

Spindle speed

selector Spindle Tool post Carriage
(with chu Ways
L‘ua::?ll)?\: k Compound Dead center
ey > rest Tailstrock quill
Cross Tallstock assembly
slidle c
P 4 i 5’ Handwheel
----- = s -
_—— = B
25 e e
J .-,. = — T— : Bed
= = S
i Y

Feed

selecior N
Split-nut

Cluch Feed rod

Longitudinal &
transverse feed control

A WefiF F 90T (Parts of Lathe mahine)

« Head stock (8= =)

. Bed (%)

« Tail stock (= ¥=i)

« Carriage (&)

« Saddle (=)

« Cross — slide (¥ #T52)
« Compound rest (FIT3E ¥¥2)
« Tool post (T TT¥<)

« Apron (TJT)

« Lead screw (1< %)

o Feed rod ($1E rod)

e Chuck (&%)



« Main spindle (&7 fFi=)
« Leg (=)

a7 T HefIA o TAT AW T FEeqe § F92i7| 999 Tgol g9 Head stock T 87T & o
it o

« Head stock (3% ®®) -2 Ti% , o o€ & 70 qCF *d Tgar gl i I fraw =,
Main f&aeer , =1 , R efie sgrer faem | & a1 The e &1 |97 giee F:ar g
&< TEiF q1EY transmit FXAT g B9ea & hiT 7T, T TF o IS FiET T I 82
T2i® cast iron FT FAT 3T T&aT 2

« Bed (3%) -aT, o M9 &1 a9 AT g ¥ Ig single piece cast iron FT a7 g3 T2aT
g1 o1 9ol & TY Parts aTeee T2d & s€ TXIGuideways o€ T% @1 gall T2dT & 3T
ST o 28R AT 9T SITAT STU a7 T8 2 T2iF 3 RS 6l A2 FHLdT 2

« Tail stock (3 &) -2 Tl , oI Tl o IR 2T T A< Rorq wgar 81 2 =i &7
ST 9% piece &I AYIE & & forw FoFaT STTaT 2 3fi¥ 718 work — piece &1 UF BT &
TqUTE FXAT g Faad a1 ST 7l

« Carriage (%) -7, 22 T2l T & T2( o o9 § AT gl TgaTl gl 3T T T,
TS , FUTST X, I TATSE ST T TIEE il LT HLdT gl

« Saddle (4=9) -H= , FIST T TF 9T AT g1 AT dg 9 & AT TATEE FLAT | TS
T TATTT , FATSE ¥ AT oA Al o TIIE FaT gl

« Cross — slide (FI¥ TIT5T) — FiF FTATE FT HA cutting action T FIAT gIaT § &
T cutting o T TFeT TTUISEaT graTl & o 99fi+ & center line ¥

« Compound rest (FUTSE IE) -FHIATIE T¥E , FIF FATZE & FIL T@T AT T2l gl &Y
TEET o AL gldl & , [STed Tl it 719 J&T9 H¥ar g

« Tool post (& TL) -Tg FIIST T TIE FUT HT ART &IAT & AT T T ¥ A gIee Hl
U T 9 AT T TIS(199 | ZIog T HT A1 Heal gl

« Apron (TNF) -TI $IT mechanism T ST gIaT gl T 551 [ g1 7 9T Rotate
TR ST FhaT g, ST & longitudinal Hrer # form)

« Lead screw (1T &) T & &1 9197 &F AT Fgl S1q7 ¢ ¥ T2 Rotational HT9 T
Linear W9 § F&AT g| &< & &l o 7eM= =1 # Thread cutting operation & T
ot ITAT T STar 2l

« Feed rod (fiT =) -Fic T(T, FST T TF FIA HT FH FAT g TH FlS TS HLST Hl
T AT H I AR G FAAAT g 3T T 51 979 (0 F q70 g AT JF FAT gl

« Chuck (%) -9% , work piece T geTd &9 & gIoe Fidd HT HTH FHedl gl

o HTHAI U T &I T o Bl g o —

1. 9gdT &, 3 — jaw self — centering =11
2. A E, 4 — jaw independent =



« Main spindle (&% f&as«) -fFi=« U# hollow cylindrical 9T & &9 # grdt g oras o
long jobs =Tt 9T T3 ST TehaT 81 98 39 a¥g o fewrew R sirar g e s
cutting o T thrust gidt § a7 f¥a= #T deflect 78T g Il

o Leg (SRT) -oRT &1 agd Hgcd 01 FTH gIaT & o 7= | T2 717 7efie 7 QT 912 30
ST T AT & T TR =7 912 &1 ground T TgATH &1 HTH HIAT g o Hl FAX 6
AT secure FRAT SITAT € dTee T AER T

A 7= % ITAWT (use of Lathe machine)

. RET
. T

. AT (Knurling) , 3T operations & STa 8

A FT faawor (Specification of Lathe):

e =7 faawer gera: Rutatea F sar T smarg:

i, 9T #FY FaTe;

T o TAa¥r § o€ i AdTs T S(AAT SEa9TF ¢ | S 9 il @aTs = 1800
At

ii. € T THIL:
T & fAawor § ag AT sraeT+ g o 9 o R T 8 o AT 9, 9Hae
T o7qaT AT ST gyad w99

iii. g€l FT THI:
oo o Toawor § I8 ST T+ g T g weis e e &7 8 S8 &I qett
geeei roraT (e geveis |




iv. g & ot f T
T o Aaor § Tg AT 9T g o T1 Hedi o a9 | e 7 Afah
ToRaAT A&t ST a4 ST 9ohd T & | STH QI de<l & o= %l g4 = 1000 R.HT. |

V. YT &t SHATS:
T o Aawor § a8 STHAT 9T+ g o 9% % FOLr 9T § "L it AT (haAl
g | S Hex &t SATe = 200 AT |

6. 9 & FUX fha 2 ATH & AT TH FhaT &
T o T9a¥oT ® I ST 9T ¢ Toh 9 I 9T % 9L AT & T8 fohael
= STH FT SA1e =qH Fahdl g o1& 750 T, |

7. Ruvss 1 N AT

T o (a0 | Fg ST 9T g Toh o foqves & T 71 915 fohadT1 8
o
ST FeRTeE e &Y |Tes = 50 /.. |

a9 9% (Lathe Chuck):
AT Hh U THTL KT HTF TS KT AT 8 | THH A9 il Tohe F ATHST
FTATRATH T SATAT 2 |

BETES

qeuq: fAaferferd T F 9 9% TR § 91 S 3

(I) I ST A

T 3feUSe 9% HI Fgd & | THH AT A &Id @ | TAT ST I =9 6l A6l 6
ST STERT-3TRT FATAT SATAT & | TH Ak & G ST1a I 7 BT § THeT ST
THAT g | TH A I TAF 1 [ IeaT AT a8 T2 o ST &l e o
THET ST Fha T g |

1. $ft sTf <=

SHH] I(AaEd A W Fgd g | THH q 9 9 ald g | ST fo6 = &l =[relT & g1
T AT T & | TH = | ST{e Tl AT | e § I ST Tha T g | TR
ATAFHAL AT I AT 6 [RIF9T T T Toheo 6 TorT FFAT ST ¢ FAieh
THH SThed i A7l FH Il g | 36 = o a1 e S| &7 e 7 mar g
TSTaRT ST ek 92 AT o STie WI TEH a7l ST 9od & |




Il e <
TH THTL 6 Ak H ST1e il T ik ZIT THST STTAT g SHRT TN I Taqel
ST TR o fordr o Srar 2 |

¥ qgeuq: Rufefed & 7R F g &
a. T JFh T 9T

[enN o )
b. TA=[d-FF=h T A

V. Fide FF:
TH T o b T TTNT Gid TS o ST1d 3T (9T TS Tl Tohe h Tord o0
STAT & | SEH SAATRIL, FlhIL, TEHST AR 6 STa a1 | F7e ST Fohel 3 |

TH Hh H SIe ST & 3T SToal §e¥ § 94 S7dT g | TAATRIL, AT 3T

TS ATHRTL % FTAT o0 STTATL AT ST AR 6 Hiet TIN H A S0 8
Sre® T &1 Thed | AT T@dl g | 390 Thed 0 sid 92 e ot 78t
AT E |

A A T TTAT 3T IATEAT:
F T ASTAT A I A UL TR & (Y Aeforerd 9 F1 &1 | @AT

TR

i. T < FL AAT ATRU [oh FF ST AT FT ¢ |

ii. = o Sa< il FI=A1 A avee it AT A 9T% FT o471 AT |
iii. = 3T quee &t AT 9T d T «A7 AT |

iv. s ¥ &7 9 T o497 AT |

v. RIUea % F1= T AT 9 % FIX AhS! 1 [T AT aAT AT |

Vi. THST 6 b T Ak &l TaHL 1T Fquee i Hier § AT 9 &l fFqved
& |TT = ‘T T TErIar § i <A1 A0 |

o T IATLAT;
9% HI AT ¥ IATA & (¢ Refafea #97 :t &a= § @b 9T



o

i. o R &l 09 T A7 AT |

ii. THET o [ T = F A AL G & FIL TG A7 AT |

iii. =% T T FErAar ¥ Fqvee § = H e F2h @I oAqT AT 0 |
iV, S &l T F IATE F< IHeh (oo(] TITH I TG aA7 AT 0 |

T I

T qIEE Y o FFITSE F€ o SULT AN 9% T T2aT & | THERT T TIRT oY

2o T 31 TSI | =l qYg ° THeA 6 (o703 Srar ¢ |

BETRE

qerq: fReferferd TR & oo 9 91 ST 2

a. foeT 2y e T

TH ToRTT T 2 TI6E TT: Zooh HTAT ATt oo 9T GT7 S{TdT & | THH Hael U
B 2 LT ST AT 2 | TH 21 1 [0 | g TAle | 3T THT ATH T TG
AT % G HF T de Fld |

b. far = o M=
TH 1T T 2 qIE A AT 0T TINT H AT SATAT 8 | {ET ATH T2 8 6
=Y T Al ofteaT & gt fhaT ST JhaT 2 |

C. 3 HTEE T qIEe:

TH THTT FT & TIEE gooh AT AT IIAT A48 T F1A e ATl [ or2f HefAT 92
T SITAT 8 | T T TI%e Ueh 3T F GAT Z1dT g (o9 o i T5TH dieal +
ST AT STAT & | THH 2 o0l FATs I A TSAT AT de 3T ST 3 |

d. 2R A7 A= T T
THH AR A TIEe W1 Fgd g | 3 a2 TIee O AT A (-3 AL T

L ST THhA g | T TR HIAHATAL 6 AT T o qTE ZAT 2 TN | AT
ST HEAT & | T6 1 TIEe &l Fhe [ |1 07 § a1 7 ¥e B ST aehar |

T F9 F o w1 Y geheAT:
1. FT FY BT ST S A THeSAT:




F F B ST 96 A The 6 (U AAfiea 7 Fl &9 | @A1 91U
i. T o TTZST o SATETL ATL STE [ A o0l el [ Tehel ATST T IS o
THTATST ¥ aAT AT T |

ii. T 0 Ak § TEHL gooh ° FF <AT AR T |
jii. T 9T I¥ ACRE T il TR THh GhISIL &l ST1e o 979 e FHiT oAT AT Q0

iv. &< & = Tl S[HTHL 9 FLAT AT 0T (o FA Figl § AT g 3L Fgl & 4047
2 | T ATE (G I HTATTSIT FTeh HTH Hl Gl | FHT AT AT |

V. ST T T T48 F Hed | 81 ST a1 Ak o (9 il STl dig o HF ol
=T |

Vi. J I T T & FE 6 d1Q W o Y AT AT T (o d Hex § g foh a5l
|

Vii. ST T A=E T8 F Hed H d¢ S0 AT (=T R ohAT FHLAT ATied |

2. T HT HEU 6 A= § qOEAT
F & HEU F = | qieq F o Rmferfera w0 #r e @@= =i} w:

a. FTF & ZAT (F4 U HTSEL Teh g1l aA7 o AT |

b. T % A1 BT FTIeT HoF I ST ST HeX 9T YIF {07 a1 A= |
C. A % TS o ATHATT HLAL AT FAF FL AT AT |

d. T T HRAT F qrF AT H F A= H TS A7 =AM |

e. T & AT THT AT TGAT AT d [ ag 7 ATeF EreAT gl 3T 7 ATerh
aT2e Tg | 29 ford STid &l T § AR o HiT o1 aligd |

f. T &1 F 9T T TSTAT H T F AT AT d BrEd w13 geweis

fEaves & 9T 77 9% |




g. FTF T TTEA 6 ATE A I A I TES H Tl TSI H SR (AT

(ol anN o [anN
STATHYT hlAT AT |

E

T T THR HT TSl SR § o 80 39 ¥ & AN &I Jgd & o Ugd a9r/
T o1 S ffafed eRoT § 8 7

I8 B¢ B AMARS Fag B A=A F o a1 foran S & o8 e ufsean gri
Iafed fasar mar o1

3¢ P s B Sl A & fou|

D DI gl 1 J TH B & U 3R 3q WP AHR HI g1 & |

e iR

Wie BRAT # 3¢ & IR 3R B Tdg AHR gl g1 39 Uihar & 98 wds W el &
St 81 Wie BRI & Y, ' SrderaR a1 fordt 3= Wie BRAT ¢ &1 Iudi fehar S
gl

eft

ot  3iaRe 4 99 & oI T U &1 IuAN fhar SaT g1 39&T Aaad § b Sft
F 3T Y Plcd & IUB b T | B Bl g

fSfeim o=fim & <t g1y @ &1 o Tddt g1 1 MU THT $ & fore foedt argdt wfad &1
I off R T@d Bl

PIICIGINTT

FEENT H 3¢ & 3fd & JaIHR 0 F g7 fHaT T 81 HIIeIaR BN H
Uh IUB & &4 H SR Bl g

PERER H fFARI B PBrer gidaT g1 T dled ad fbar @Y ar Ifta g 9o 3l
PN ufesdm H ®eqd o1 fd 3maR W et g 81 IR W, 98 Fled &t 71
fefe o nfa & g # 25% &H Bt ]l

piitiu



¥ BT difdd PR Ud B3 & o ST &) St 31 Iy € 39 ufesar I ¢ &)
3fialked Jdg 3l T FAT 8 St gl IR &1 Iuan A & o fear orar g1 SR e
¥g-fig FTea aran Iuawu g

R

PIIRRIHT AMHAR R ¢ & 3id H P & 3MBR BT IABI B & T fbar o g
YHIPR Tdg BT JRHId B 605eH 902 8l Jbdl Bl
TP PIECINIP DI YHIBR Idg W Hs bled dd fbIR 8id g

ferfer

e T yHR o ufear § , < ffe oxiF ® weid @t o 7
WWﬁWWWWWW%WﬁWWﬁ%Wworkpiece
R ¥, fafehr a=ia & AT FeR Rotate FRA U AT & g w=am €

fafel A=fv @ Eb_g Operationsﬁ?a STd % 3R fafenT #=ig iR ﬁ functions Hl TRWBIH Hat
gl

faferr Operationw W TPR & objects IR fhar &1 g&dr % sﬂﬁ BH Jle 3R a@: aH
objectsab:T JUORT H o bd %I Haad fafel a=fiF & Iuan I BH fafe Operationw i
@%W@objectsﬁﬁﬂﬁ%mmwmgl

fafer w=ifT U dgd é)[ Common Manufacturingm % ,Gﬁ Machinery Shops 3R Industries
o IUANT B Sl % High Precision Products 3R Parts B T4 & ﬁ‘I'QI

fofelT AT ¥ §99 a1 Products 3T — 3T Size 3R Shapesa'T Eﬁ?f %'I

fafeT a=fi| &1 MuIti—Purposeﬂ'&’ﬁ:f ol ®ar SIdn % it fafelT A=A Material fh Milling
3R TurningEﬁ:ﬁ Operationsﬁ HH H gudf Kl % Work — Piece UX |

s34 fafei

13 AT & Ama § Bex Wis 31 fomn & I fizn § gHAT B1 37 W Toha § b

3 ifthT # Fex SR ghUg & d9 FT 990l g1 § Kl Hex 3R WIS Gl Th @l
fa=m & oMY 9 )@ €1 99U B 39 BIK TAET F IRUIRGEY YAGH ST 3T gt ol
Tgl, o @) Merd ufbar & ERA iftian  gaw d% T 81t ]l




Up Milling Down Milling
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9 AT

a7 fofeiT 1 gt e a1 F=rea 9o Wierr f #igr sar g Sad wex 3w die B ke #
FA § ATAT LT Fed T o AT Foqr g1 ATE SHid & GaH H, 3T 36 TFhd g 1o Fe? At §
THAT B- ITL0Tad (ST STatsh Hie it QT &0 & 970 g qT, 567 FEu<id T & HIT FHled aref (= it
ATETE fiv-efi¥ =aaw & Aferwaw aF 9% ST 31 Fe< T T & = a2 FA 92 =i grar § S
TRUTHEAET FTHT T2 AT § THT ST 2l §

T 999 (Grinding Machine

T w=iE, oy RUEfEn@ial @ s b ¥ e HA & a1g AEFET S 91 3,
SR AEFETUHa Fx= & fou S a=fiA &1 Iwa & arn odn &, 39 7R & agfE
q’?ﬁ':f(Grinding Machine)?b_Ei?f %"I




What is lubrication (s T 8(

UHT T&TY ST &l &TEAT o AT IT 30 A9 a7 qTeA WIE AqAT TH

T TH T, Tg A0 FgeATdT gl AT held i Teh et 98d a0
STAT *hT FTg o a1 T 1L ST 2, Toras 7 S 47 H1e Jreh |
el 3 91d &

qfstehe F T (Properties of Lubricant):

3=y |fsicbe T UTg: gfeiRad o1 g =gy
(1) 3fITEH9) Oiliness)- Afdhe A fad-Ige &I 70N A1 |




(2) faw IR Viscosity)- dfsidhe & 39 101§ IYb Ig1d Jath ARy &1 Udl
1 & fob fAfie araam R gfadie &1 9g1a fhamT 8 | 39 [ HieR &
SRT HTUT SITd & 3R HeRl H Uebe fu1 9T @ O -S.AF. — 40, S.AF. — 50 3(1f¢
|

(3) Wikfhah AT (Specific Gravity)- dfsidre & T 70T H fside & YR Bl
I U S HR A BT S R |

(4) TRIST WIS (Flash Point)- dfsidre & 39 01 H qfsidre o dTad = R 4 &
U H gfkafdd g1 S1dT g 98 Ui Wisc Healdi @ |

(5) TR WISC (Fire Point)- Cfsidhe o 39 701 H cf[sidbe o ATUHT UR 31T 1
AUC U S Al § 98 BRR WISC Hedldl 6 | T8 diuHM G Wise I T+
20°F 3% BT g |

(6) UR WISC (Pour Point)- AfSdre & 3 01 H gfsiche o drad IR 981 9%
STdT § 98 UR WiEc Hgadig |

Bearing

Bearing Uh machine device% S powerﬁ transmit B o 1Y Y T
Rotating parts% s & gy (Friction)ﬁ H &H Bl %I

Bearing &I meaningm | ?3[ fesur g3l %I T 39— HH =T % fo
AT Xeg SRR HET 3T B 2

GRIRI Qo " to bear" verb I ferar mar %I foI®T Adas s\ldl %" support"
hHAT|

1] ATST ST

e FANTT GoR WA R 39 JufaT B TRl i a1 fbe wigs aafar oft &
ST g1 U8 39 §1d Pl dR T

2] T SafaT




T UHR Pt 9T Bt IR G A 9 & a9 7 e wfeden &1 waw f&ar o 81 g
& &I DI Far forar

AT Id o fF ITIHR A, TS A G2 A, MeATdR Ay SR died B SuanT
faaRur & iR gAR & gRT fovar Sar g

fed Jwor

3 Tt gfad © Sl Aee I Uied a1 Uik & T ®M ¥ g RIF R RIFRU
fopaT ST B, 399 3F® IHTA) BT UANT BT ST ©

9% 3EA

Belt drive,rope drive 3T chain drive 3T g 3 S T+l YT 39 Ul 9¢ ¢ Belts
#lIT Ropes T use T shaft & AL shaft TF pulley = ATEIH & power transmit
F o (10 T3 STTaT g1 Power T transmission 39 7% a1aT 7 depend F#¥aT & :
Belt #T velocity

Pulley ® 37 g7 belt # tension

Belt 3fiT Fi< pulley F == arc of contact

Gear

Gear Udh YhR P[] Toothed member 3R Toothed wheel%l old Udh wheel T q%ﬁ R
Teeth 9 BId & a9 89 I Toothed wheel H8d & |

Gear device dI Use Power Transmission I motion Transmission% ﬁ'I'Q ﬁ?_aﬂ NiGI % E(Pf
Shafts & &g T Shafts intersecting‘l-ﬁ Epf TFhdl % gl Non —intersecting“—ﬁ Epf bt %I
Gear device H Power Transmission & aTI:[ SIipping:@f a_cﬁ % ?«Pf Gears &1 body% CiE]
H Qﬂﬁfq Gear @I Positive drive Ht gl Sldl % 3R Gear drives 1t gl Sldl %

Gears 1 use HP H Power 3R motion Transmission &3d % direct contact ¥ gear
body &1 Gears H BW El'ﬂ?gc W link 3R Connector &I Useqﬁ DAl @?IT % g o
Power 3R motion Transmission % ﬁml

R & UoR

o Supur Gear



« Worm Gear
« Rack And Pinion
. Bevel Gear

« Helical Gear

Spur Gear

spur Gear 3 g {5 &< U teeth 3T Axis (S shaft 9% gear =TT & 39 shaft #i
axis) parallel g1d & spur gear T use Tgd gIdT g X T I | A 2ld g AT
slow speed & forT S9TaT use BT ©

Helical gear

helical gear TH gear g 5=+ teeth i< axis parallel &1 gt T Angle 9%
Power transmit ¥ & 1T =7 gears #T use 3T SITAT 8 T+ht teeth edge angle
% |TT Fel gl g SHIIT I gears SATET =51 <8 ¥ engage gl I1d &

Worm & Worm Gear

Worm & Worm Gear T8 UH Screw grar g S worm Fgd g 3T driven
element &1 3 gear AT & & Spur gear ,helical ZraT g I8 Slow speed # forw
power transmit F¥ & {70 F{EAT BT & =T gear FITd w7 gdT g 3T image
# worm gear 3@ H&d § ST motor H T worm THIAT da driven shaft 9% @1
spur gear rotate FRIT UH H =49 gear ratio Igd FH g

Rack-pinion

rotational motion T linear motion ¥ change ¥+ & o7 =71 use FRAT AT
STT Circular gear grdT g S€ pinion Fgd g rack-pinion #T use Steering # T T
ST &




sTar 29 Higher Speed Ratio 3% Lower Speed Ratio #t Requirement gt g

qa ZH HATSE Gear o T ITANT Fd g THH ST SeHISUE 9T gial g a8 Uh |

SATET o7 &1 ITART § oY € gaad 2eHIS U 9ITFe U< U | SATET 3T o @d
g Tia< &l HATerd Fd & (7 |

(o)

Main Driver lain Driven
1 3 5 6
TR 9T 2 &7 T 3 FuTse e g a7 9w 4 & [ 5 o Famss e g |
THET T Ratio TH THT § —

w1 /w6 =T2 xT4 xT6 / T1 XT3 XTS5

w1 = 72 A i ver wfis

w6 = T i it T Tt

T2 . T4 .76 = Number Of Teeth fiIT 2.4,6 1T

T1 xT3 xT5 = Number Of Teeth f@¥ 1,3,5 9T

TS AT AT AFRTERFT (mechatronics)




TSI & srva et foreT g e 7=

SRR, 3% e S et i sorrferat it frfSra gorett 1 sreaa= i
RSTTe foraT STTaT g1 FA AT T 3297 UH TohH hl (So(12A FedT g o
SYLIE [T TOITTerT | & 39 TOTTTerd ! oA gil T § THH $had (=
ST oA TOTTTrAT T 0T Zrar AT, TS FIeor ST 919 'TeaAe i (el
(T T=TI T ST& Aehet[ohT TOTTTTAT STTEet gf T § (SoraFeiivient ol |3l &9 +,
ST TeAAS TehT sl TTEATHT o STvaeid 3T ST SOTTTerd | &l oTiHer < for 3 134T 2l

Control System

Control T 37 % _ =0 gun system h[ 3 % _ UMl | Y YD control
system T Jgad 31 § — Ao yorreft @H ey T & system%r

S B} device AT machine &1 O'bc;\\lﬂ HIH BT P HId] %I

Control system = J&1< ( Types of Control system ) —
Foreft AT machine T fR==ToT =TT 1T 3 system gT=T fohaT STTaT € |

1. Mechanical system —

T Mechanical Farer [freed a8 system g SrE# o7 sr1aT TSt SHof1 output F €9 H
STH AT g1 T mechanical system & T, <t 3T I {&T parts Fid g1 THH &l I
2T g S 9% 97 TR 9% & TAHTT gIdl g Sl Tl H13 99« giar gl T9 3T
XU 0 ST F FHA TR B

Example — ST IaTg20 H ATsfhe U T3 § TH pandle T T R 92 TS

T TIAT AT & 37 ATeiRe AT g7 S 2

2. Electrical system —

T electronic system @8 fEeew g ST Totare (v signals &T control F T FTF FLa
2| TH electronic system ® input T electronic signal % &9 # 3T SITaT g1 3%
Toreitva control system TIeT 9% process AT g ¥ output 3 ¥9 # T signal &T
T &l

STH — I | &91T microphone ST €afe @3t &1 fE=d fomen § afafda #ar g

Si¥ speaker STT f3=[d a0 &7 O et G | gREfdT Far gl



https://hi.wikipedia.org/wiki/%E0%A4%AF%E0%A4%BE%E0%A4%82%E0%A4%A4%E0%A5%8D%E0%A4%B0%E0%A4%BF%E0%A4%95_%E0%A4%87%E0%A4%82%E0%A4%9C%E0%A5%80%E0%A4%A8%E0%A4%BF%E0%A4%AF%E0%A4%B0%E0%A5%80
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https://hi.wikipedia.org/wiki/%E0%A4%B0%E0%A5%8B%E0%A4%AC%E0%A5%89%E0%A4%9F%E0%A4%BF%E0%A4%95%E0%A5%8D%E0%A4%B8
https://hi.wikipedia.org/wiki/%E0%A4%87%E0%A4%B2%E0%A5%88%E0%A4%95%E0%A5%8D%E0%A4%9F%E0%A5%8D%E0%A4%B0%E0%A5%89%E0%A4%A8%E0%A4%BF%E0%A4%95%E0%A5%8D%E0%A4%B8
https://hi.wikipedia.org/wiki/%E0%A4%B8%E0%A4%82%E0%A4%97%E0%A4%A3%E0%A4%95_%E0%A4%85%E0%A4%AD%E0%A4%BF%E0%A4%AF%E0%A4%BE%E0%A4%A8%E0%A5%8D%E0%A4%A4%E0%A5%8D%E0%A4%B0%E0%A4%BF%E0%A4%95%E0%A5%80
https://hi.wikipedia.org/wiki/%E0%A4%B8%E0%A4%82%E0%A4%9A%E0%A4%BE%E0%A4%B0_%E0%A4%AA%E0%A5%8D%E0%A4%B0%E0%A5%8C%E0%A4%A6%E0%A5%8D%E0%A4%AF%E0%A5%8B%E0%A4%97%E0%A4%BF%E0%A4%95%E0%A5%80
https://hi.wikipedia.org/wiki/%E0%A4%A4%E0%A4%A8%E0%A5%8D%E0%A4%A4%E0%A5%8D%E0%A4%B0_%E0%A4%85%E0%A4%AD%E0%A4%BF%E0%A4%AF%E0%A4%BE%E0%A4%A8%E0%A5%8D%E0%A4%A4%E0%A5%8D%E0%A4%B0%E0%A4%BF%E0%A4%95%E0%A5%80
https://hi.wikipedia.org/wiki/%E0%A4%A4%E0%A4%A8%E0%A5%8D%E0%A4%A4%E0%A5%8D%E0%A4%B0_%E0%A4%85%E0%A4%AD%E0%A4%BF%E0%A4%AF%E0%A4%BE%E0%A4%A8%E0%A5%8D%E0%A4%A4%E0%A5%8D%E0%A4%B0%E0%A4%BF%E0%A4%95%E0%A5%80
https://hi.wikipedia.org/wiki/%E0%A4%A8%E0%A4%BF%E0%A4%AF%E0%A4%82%E0%A4%A4%E0%A5%8D%E0%A4%B0%E0%A4%A3_%E0%A4%AA%E0%A5%8D%E0%A4%B0%E0%A5%8C%E0%A4%A6%E0%A5%8D%E0%A4%AF%E0%A5%8B%E0%A4%97%E0%A4%BF%E0%A4%95%E0%A5%80

3. Computer aided control system —
FgeT control system &g system g ST foReT 7ol &1 Control F3 & 1T Fiege &

related device IT ITHTIT T ITART AT STAT B

S - C.P.U

4. Pneumatic control system —

Pneum T 37 24T g — Air. T Pneumatic Farer ffreeq ag system g Fret wefta &
SolT T TATATa R e = we % forw compressed air FT ITTRT T 2

T8 hydraulic system 3 fao<ia grar g #if <8 liquid T TTHT 7 Tk compressed
air =T ITANT fohaT STaT 81 TETerT 9 sarer f9ee® &T Pneumatic control system gT

STAT g1 T #helo (e | 713 %l I FHLd & (<70 compressed air 1T generate force
T ITANT TRt STaT 2

Microprocessor 9T g

TF Microcomputer System, ®, T# Central Processing Unit (CPU) IT &€ ST T Chip
I AT AT &, IH ATSHIIHAT Hgl STTaT 5. AThMHET Hee Yot 1 "Brain” . 398
a1 gEATaT 72, Control Unit =T Arithmetic Logic Unit 7.

Control Units (RI=or r1%)

f==ror == aT Program # =T 1 @R &% & d<ie 92 a1 Computer System T AW
FAT 2. T8 Memory # Electronic Signals T I T Haferd w2ar g. S st &9 ¥ Data,
Instructions 3T Working Information |TT gF T& Arithmetic Logic Unit &T Store F¥dT §. T8
CPU, Internal 3T External Devices # &= Control Signals &I ¥t Guide F<aT 2.



https://en.wikipedia.org/wiki/Arithmetic_logic_unit




