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4.29. Job evaluation (ussfl wFIG)
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4.30. Objectives and importance
1. o Poaumsde gaueaT®h job-@a@mem w@ienu e,
o0 Hpeuabdlsn eapiLl DDLU UTUDIES.
@@y wHpd GUTRILEU AU UWIQISS.
QeusuGsum job-&smen &b &SI .
On-job training-&& SIgpBHMD DIDWSBIL.
&1 wEYsTeN joD-aEnES F10 omFwid auprdlL .
o femwwreni-uenfluren 2_peflenen GoUGSHS-

® N o 0 H Db

Ceusneuiisn aFlempens gUGES-
9. ueflwnenit Gaumesd auymoelBLLSDS GMDES.
10. uesflwrenit unrest-g GMDES.

4.31. Procedure of job evaluation

Job evaluation-aflsh Galipenpulsd o_siten Ligae LLD
4.33-60 @riL iUl (peienen.

uetl
allurfliny
el uefl | | asdl
Sy waHLIG FnBeu
el
specification

Fig.4.33 Procedure of job evaluation

4.58
Job analysis (vesf] o day)

uenfl UDPIW FSeusash .
SmwHmBu D Bsulg i
GaiL CaushiED. suw Gaullpe ayiiey

Job description (uemfl afleufliy w
Spbelien SPiMssT Sewabgin sfeuNisiGib.
Job specification (uesfl specification)

uaflleow QFuughaTa wallg Bweyser  um

Job evaluation (uesfl FiNTG)

GeusiGeugy ussilasit QLI LLGL.
Wage survey (sasfl &irCGeau)

GeusuGeup uarflés@onet gnel alldisie Fhonalss 2 Hayb.
Wage fixation (Sasfl [liremiuib)

uafiuflen  w@henu QuUIMEH SBHGSNW  Faeld
PiremuisalnGLo.
4.32. Point methodAof job evaluation

Bibopmpuler, gaGar@ job-b ue arjefl sapEmTs
BfEaluGD. gaPaTe ETyani sapIs@Gn S (PpEBWSHSIUEDS

[ o TETEPEp
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5.21. ABC analysis

5.32

@& Inventory control-afle vweiuGl e wh&Ew
o SEWTGL. o@s Gy Gameysion GuIGLsafls WL GD HiBs
Seuaib QEQups GauamBid sisusng ABC analysis suslupibSISIngi.
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@@e wpGuwit Always Better Control analysis sieniu@D.
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1.1. Plant *

2 DUSSEE Camalufe woysTIo QUTHL S Tem
8upg s aast(Machines), wolGurglsst (Materials),
gngamuast (Equipments), wefizi s (Man) sy&wauibenp
vweuGHE CalGuT s (Product) gunfaalupio @ Gw plant
SHGLD.

1.2. Selection of site of Industry

Plant-sa1en BLpma CaTa Galeug £ aay (PdE Lib.
Plant-en Geaudyf sizeh oienicall g FTTBGIETeNS. eTanBeu, DI
saenb Geispd sfutan BLpang Cahey Gaiig, plant-5@ F 055
usosl ZenLdd GFiu CeusmBie.

1.3. Factors to be considered while selecting the site of
an industry (Gzmfleusib)

Industry-saTten el s CsTHhCaGHaEwCuUTA.
Uetieupic &1yl e shdHS 0 Caneien GauadFGib.
raw material-s@ simEs0
market-5@ SupEs
Breusgd (Water Facility)
Fev sugd (Land Facility)
Guts@eauTda eudd (Transport Facility)
Gaeme GaTLTY eusd (Communication Facility)
labour suzg

N O AN

1.02

8. g eh-ml Lenioin auad) (Infrastructure Facility)
aag (Social infrastructur

(]

Faps 06 -l L smEUL

facility) | .
10. @@ whpnb @oH1 & F g et (Financial and other aids)

. Raw material-&@ S@pE
Raw material (eplGUT(HET) el b EHID @1—9*:!:' ‘
symasy industry-daTen senwalL by Ca1bephHbS G?l'ﬁ_" lw’"
@aeris raw material-g anhiGagIn, GaTemnbHalbaGIo a»}u.r;;l._
@3 sewia LHPD SPSW raw material-&@ pob& U
&HT17ellLITGLID.
Raw material-&@ S dienwbieen #ev industries
L9681 6u(HLIG .~
1. aaiamTbUusse LUTMDHE SHS O F O B M6
o_eneng). (61 &T : FRIST BBT) .
2. &by AURIEE SDHED THEHM] SN 2T
(61. &T . &5 BBT) .
3. unsHd augbd SGHED CBF6| SpemeD 2_6MeTD.
(61. &1 : BaTena) .
4. Peosaf sTuesEDES SHHBO thermal plant _sengl.
(1. &7 : GpliBsues)
2. Market-6@ SIHS6
Market-&@ (Fhopd@E) SiGae industry-daTen
amwalLsms Ca1H0sGse CuanGh. BHaTe finished
product-g (G&LIGUT(HemeN) Ganemi( GCaeuGID, afpugib sief gl
@@ eeLwb wppb sweo finished product-é@ (P& w
ST7erfiuITESLD. .
Finished product-&@ Smp&e Diewhaemen e
industries Teneumuen:-

1. Chemical industries (Geugfiwed &,eme0a6i)



2.13. Tools used in method study
. Operation process chart "
. Flow process chart
. Two handed proceés chart
. Man-Machine chart

»  String diagr

. Flow diagram _ : |

Process chart wpgub diagram-seflsd vwetuGd
. symbol-a6it siLsusmemuiiey iUl Geenen.

2.17
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wex GG

. P |

= O oiHo®  Gswsd  operation
operatio . 2,&0.(6.6) drilling, turning,

Bayemeal.,
; job-git 7D DiVEVG) sTeTeallEemsenw
{nspection D Fflurtiug inspection aaiuGo

Syl FHILE “(a1.6) Pemdems DenuLg). job-&enen
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Y FeiL sTeb gfiLsEed GuiGst
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L — . Afg aTeob gfiLagle Gunub.ﬂ‘r
Delay D GaaBuielua (61.5) BsnGeul G, lift-
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Transport
pEHTa
ation (a1.55) BL&EGDOUTH UPLUB-
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whHgd BETe
< (a.5) STl QU [T
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Sy,liey DT ’J ;EUUL‘LDQL}TGQ ENATTED J
operation

2.14. Operation proces chart (or) outline process cha
(OPC) ; . s
Definition Method study-ufé uwsuGib uey £_sB @6 @D
OPC su&ih. 831 venfluTeh 2_sten (bl GFUSBET
LB suflenawta STLGlo.

aflugib OPC @rai® Gewsmmen i GG STaimisGL-
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1.54

1.2. CASTING
1.2.0. INTRODUCTION
‘ Casting eisitug,) product-asi wiféeio g (P, |
8 Foundry asngio PG,
1.2.1. DEFINITION
) Casting seig), “g@ ﬁetal-mm 20568, 90 Gileuregy

U@Sulso e metal-smu gLt g product ous Al sz
Gawuypy 9B WwepWUTELD”.

1.2.2. CASTING METHODS

Curgiaunss FpéaamiL -cast'ing (L P
uwa‘nu@&g,bu@ﬂs&'lmm. . ;

1. Sand casting 5. Conﬁnuous casting -

2. Gravity die casting 6. Chilled casting

3. Pressure die casting 7. Malleable casting

4,

Centrifugal casting
1.2.2.1. Sand casting

‘Green sand mould-s 2 GAW 2 Conagemg oanf)
Gy ws Qaiig 8@ casting pwrflssiuGsuma sand casting
srei'fmspkp&esm@é]m@. @3 i D BbbH3) casting-ssi Gaw |

gOmE. @& blow holes gPuUL aumiiiiy 2 an@. Dry sand

“mould-g uLEUGEE Geieug dry sand casting enluGh. @
Gufiw senefisoren casting-aen swriléseond. @z casting-sb blow
holes Gutenm @epasi ghuLTg). :

Dry sand mould casting

* Green sand mould-g Gauliuiu®s Fuw I CR
uwsuGHaieuangsBw dry sand mould casting e Gpid-
gt 100-250°C-&0 green sand mould-g dev wesfl

1.55

Grrmmet sueng GaluiuGHBUUGEDSI. -!dl‘“"P
GaibubuGHSegTsH) Mould-&) @ambaub #710 mshm(lmw
ssanm snflsmng Gurdgd o mEw Gl cu‘u
eappoBut g sutuy, Fored Guradipeme gihuLTe Guogmd
Gaagpwda blow holes ginn ng.

«  Dry sand mould casting Gainin Gungy cope w:bu:lw drag
box-g & aitha Bmeoulss Lwsihs Gasmbio. o b
GoCLee emhmbBung Guiguiis gyiseflsh M@J
agmosiméas parting line-s ssflisd Gareh s b%
Geuai(Bid. Guogond ©_malw GiolLeney' umbcmﬂ 0090
box G G epToed Bmbs e 1f G LTTID m&&
Covem Hib. @sieunp Gewgp Ve o @malu Owujmm
Cureoed sapn GeafigmLws Gaig Jpe ’Gwrrwsm.
oL Uey Canpruemnas QUDEITLD. ‘

o gm wep swrir GFig mould-& gm e t-m‘_@(.zw
casting Gauwiw (pyuyb. o e BDd Qﬁ?ﬁ uujsflu(:sg?.
WQWITEI. SLEESLITE @55 (pempullsd 2 Hugd Gy wDmKD
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1. Ohm's law.pdf =] [Q

1.0

| ol

Ohm srsitpy  gyflefhwed yflesi @ st SHMld Lmwb BlerGeorm’
b5 WrGearr L Gmg gHUESZID WBsrargssin wnymud Wi Eh
lsirgen,.  ydfluaupmp FoLFEILESSE S@ HFow saTE s
250@ OHM's law steirgy G

Definition

wrpr Qaulufler ulsh @ conductorsd umuh flsrGeTTLLLOTET S, i
conductorsir GlmpemeraEmé@ B Gw geflésiu@i W WssSSI
(voltage) Crinllflssaub oybs conductor sir srgem & (resistan
adlialfssHann symoupd sreirg Ohm's law & piflstmg.

Iav 1£1

=2 A

Fig 1.8
R sréirugl  conductorsir resistance Ohm (QQ) seflbgsraug
conductor sir  ifldiT SenL. LwrPTLAHSGD CuTg 2S5HG Sjefdaiu
ararssin gfsurarmed WsrGarmiLgph oyflsworgh. Wsrerws
@ophgTed WarCarmLgmd Gmpuwd eerug CQeflaurdmg.

1
| <

Three forms of Ohm's law

\'
8@ circuité umyd current Ohm'ser aflfiiug [ 1 = =
) Vv

g Hmn R = £ STaTaYD

V =IxR |crnm,li|

Wiy ayaksed ohm’s law g QgfleflGassmb.,

. 1.9
1.8. RELATION BETWEEN CURRENT VOLTAGE POWER

AND ENERGY

1. Electric Power
Electric power sTeiTugl @ Circuited umu sirCeormi i lopph 450G

opfissiuie Marerdsn V opdumeusefer Gugméshusst S4B,
@enit 2@ walls  sTaTugm LD, i

V P=V[ watts R

Load

Power = Voltage x Current

P = VI watts| (or) Fig 1.9

Powersy Spsaamm. GausiCGaum formula epapd GewrédlLsm,

P =Vl watts
P.=(IR)l (V=1xR)
sTeur Geu P =IR

i \' \
P=Vxl ie.P=V — (I=—)

— (o 3

RS 738 =

v

(72)
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r n Properties of Metals, Stress and Strain

Important mechanical properties:
Elasticity

Itis the property by virtue of

L

which a material deformed under the load

is enabled to return to itg original dimension when the load is removed.

Elastic limit marks the partial break down of elasticity beyond which
removal of load result in a degree of permanent deformation.

Steel, Aluminium, Copper, Concrete may be considered to be
perfectly elastic within certain limit.

Plasticity

The characteristics of the material by whi
beyond those at the elastic limit is known as plasticity.
* This property is particularly useful in operation of pressing and

chitundergoes inelastic strain

forging.

* When large deformation occurs in a ductile material loaded in plastic

region, the material is said to undergo plastic flow.

Ductility

Itis the property which permits a material to be drawn out longitudinally
to a reduced section, under the action of a tensile force.

* A ductile material must posses a high degree of plasticity, high

strength and low degree of elasticity.

* This is useful in wire drawing.

Brittleness

Itis lack of ductility. Brittleness implies that it cannot be drawn out by
'ension to a smaller section

* Ordinary Glass is nearly ideal brittle material.

M * Castiron, concrete and ceramic material are brittle material.
leability

i

.

P

Hardness

Strength

Itis the Property of a material which permits the material to be extended
"all directiong without rupture.

material posses a high degree of p‘aStic‘ny ‘t;\\*“!

ab|9 u
o pmale eat strength. P ngy

necessarily @

Toughness
It is the Prop
enables itto @
fracture.

erty of material which
psorb energy without

" 8%
Itis desirablein material which is subjected to cyclic or shock loag
« Itis represented by area under stress-strain curve for Materig %

fracture. 5
« Bend test is used as common comparative test for toughnesg

I+ is the ability of a material to resist indentation or surface abrasign

« Brinell hardness test is used to check hardness.

P
* Brinell hardness number =
2lo-Vo? - ]
Here, P = Standard load (kgf)
D = Diameter of steel ball (mm)
d = Diameter of indentation (mm)

This property enables material to resist fracture under load.

* Thicic manst imae -
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UNIT - Il

(A) THERMODYNAMIC AIR CYCLES ||
“_—-'__\\

2.1, gy
Thermo dynamic cycle GAIUICL &0HS wempyy |
auflenswna HLGUEID Processaamen o_ehenL &g,

2.2. Air cycle
Gousnev Qb GUIGATES BTDOII LWSTUGD therm
dynamic cycle, air cycle erarpu@fn.
Air cycleailsd LwisiiLiBeue,
smppéeE Galusms seflEen hot source
2. Gaius anpilenTed Geuenev BEnL GQUID 61ghSledt
3. s1hm GeuaflGwhmib Gaulusens aﬁuél&@tb cold sink

2.3. Air - standard efficiency

. Geauenev Galuyd GurmenTa STHOIL LWETLEL 6nehdafsn
efficiency, air-standard efficiency etemi@iv. @geh wpi@uuiTideal

thermal efficiency. ; .
Air standard efficiency = w x 100
Heat input
w :
nA.S = — x 100 |
-Q ) ¥
Also, Nag = (—S—Q—-r) x 100
S
2.02

w = [-5]
R L~ B
A.S Qs 00

where Qg = heat supplied; Q, = heat rejecteq
2.4. Reversible process '

@FweuBL Blmsd G 1
agirglensulled process-g B Gups )
QriBTSD, HF KHIDU Fowse | \ Imeversbie
#mwud aefld reversible process T \\
slaenPSaLLIHLD. 3 C 2
(Ex) 1. Isentropic process —_—

2. Isothermal process Fig2.1
2.5. Irreversible process

Qsweupd Fosse 1
aglitgesulldy processgm HemLGuDF R _
Qeiipme), Sig HTDOU B@NES 1 _ Reversitle
gmburg eraflsv ireversible process /
SIS pEBELLGD. , N /.

; T —=v
(Ex) 1. Throttling process Fig.22

2. Frae exnansion
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1.32

1.2.2. Manometers

Manometer asip &mall g liquid column-g wHGpTH
liquid column Ganem® balance Gewieugsit apsvid (1psed liquid-sr
DIWEHHMD Dienal[id.

Manometers-meflsh susnaasit

i) Piezometer

i)  Simple U-tube manometer

iy  Differential U-tube manometer

iv). Inverted differential manometer

v)  ‘Micromanometer

vi}  Inclined tube micromanometer
1.2.3. Piezometer

BIupFe GDDEH 2WhS

2 wrsms Gerpwns senalGeos
piezometer gy @ib.

Piezometer

Pipe

Piezometer-sit (Q&@@Mnm
SRTETIPSH GPi1) & Pupsnsst Flyeuid
umyh  GEruyLeb  Gusd pmen
AobE o siemer. BI(DS HLD
anjemions Fyeud piezometer-c gl
- Bbe. [fig.1.11]

Point A-sit Gued piezometer-» o _siten gyeu 2_wyio (h)
sieell_i UGB g

Fig 1.11

P_ressdre head of liquid = h |

2. pressure of liquid,

W areliug FlyeusFean specific weight,

1.33

1.2.4. Simple U-tube manometer

@wruflev umuyio &
o WIHoS oEnalBaudl simple U- .
saiemry U-tube-é manometri

poup@e 90 yeterflufle o616 DUDHE
tube manometer ay&t.

¢ liquid-os& UTETD

066Nl
i b ploupD S
GpruiLet Gurru]','gag'd : L
limb-ssfiguio UTBTELD &1 L LHSE BOHSSO- . .
Manometer-s1 @@ W& gyoud uTwd GpTullsd
(b QUL EmET SppEIP n'_.s'nsnm..

apsiiy U-tube-s1 @@

QuTEBHGBIULLG

Case 1: Measuring the gauge pressure

Pipe liquid (1)

2Z - Dawm line

r Wl Il I

U ercury (2)

Simple U-Tube manometer (for gauge pr)
Fig 1.12(a)
@ipruigusen gyeuio manometer-s BLg) limb-eo @s&)@fp%l
ungyesems SipBpmsd SeenausTed sug mb-6o urgy gBl EHESD
[see fig. 1.2 (a)]

Calculation
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1.2 CAD
1.21 ln’troductlon
CAD smnugl Computer Aided Design esiugles
SHHSBOMGLD. Dlgltal computer-enw uu_lenu@g,gl Qurr(r_r,l_assmrr
design GasuengsGw! CAD am@ sgmgp&&.uu@aﬂmmgl
1.2.2. CAD e

Digital eomputer-ssmen uu.:anu@g,gﬂ Gz emeuwinen
product-enws create Qalig, SiBled CHEMEUUITEN LDTDHDEISMEN
CuwpLsrei(, analyse-Gsiigi, @w@mm optimized design-emw

_o_meunb@euzip@ CAD ssig Guuwir.

Computer aided désign-mtu 2 _MHeund Gausm &
pssan_meusst CamaiuGapgl.

a. CAD Hardware ‘

It includes, ‘ ;
i.  Graphic input devices

il Graphic output devices
ii. Graphic display devices

Iv. Secondary storage devices and

R Ce

1.09
p. CAD software
It includes,
‘ i) Operating software
ii) Applications software
1.2.3 Shigley’s design process
y e® product-enw design Qellcuemng & paosiiL D0l
\ Pevsvsefled shigley’s ersitisulr efleurlibgisiiontir. Sieeusbsi enpEW,
Recognition of need
Definition of problem
Synthesis
Analysis and optimization .
Evaluation

Rt B B

Presentation

‘| Recognition of need
Definition of problem

 Synthesis

Analysis and
optimization
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tDESIGN OF JOINTS AND FASTENERS

(A) SELECTION OF ENGINEERING MATERIALS

1.1, weaigiey

yBlw wipmd Fpbs BubSIhismen 2 Heursseyb, UsnpiL
Quibglyrusemen CubuBSsad Cursipn Cpréstisenssrs design
of machine elements utLsms LessPw Gauan(En. BwHAy
urshissT Gapwraums Salites ubdly GurdlunerT Glum 5860

(wpenwwiren Cxirsd QupPmEs Geusti(ELo.

Machine @uitigio Gurgl Sigsin UTahissTed ue alleaassi
ghu@&eipsn. eallevssemsn STRE urTsHsTUUTS QFwedUL
unahiEEpsETen sfiwner material-senen BaTEOHGES Caustigid
design engineer-sit &&wil ﬁmﬂmn@fp.

1.2. Names of Engineering materials

Qurfuflue geopullsd LwsiuGeg engineering
materials srenLGib. @euppilso 2 GeommiEsi wiHpd SICETS

o riueyo. @eupgioh Guuit line chart (fig.1.1)-6 syl Ge*

Engg Materials
]

Ferrous Materials Non-ferrous materials

Grey Structure Carbon Copper,
c1 (NV16) steel (NVE) Tool (NV13) Aluminium, (PSG1.41)
steel Zinc, -
White Carbon Tin, etc Rubber o
(o]l steel (NV7) Alloy L
Malleable Alloy slqoez‘l Lk Copper, Leather
Cl (NV16) steel (NVS) alloys,
Dot in::"m' (PSG1.36) Wood
cl alloys,
" » Tin alloys
cl
— Fig.1.1
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