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A machine 
asTanged to wosK toqethe3 
Spectte erposes 

-" INTROUCT 1ON : 

.Machine destgn involve designtng the 212ment, art 
assangtng them opttmaly to obta in Some ustut woTK 

CLASSIFTCATTON OF MACHINE DESICES 

ADAPTIVE DESTCON -

is a combinatton of Sevexal 
whole 

1t is based on based on 2xisttng estg 
adapteo fox a new system or pPpitcation. 

of passangex (as, 
En )es iq0 ot a new model 
Cooveyos belt, Conto) ot machines. 

DEVELOPMENT DEStCN 

a ne 

"Ih th es 

exis ting. esian but naty a modity destgo ts obtaine. 

pinple . 

Case 

suctam system 

OR 
.This tupe of deign need Constdesab le scienttfe 

toaln tng and d23 Tgn ab?l ity in oodex to modlity 
&nto a the extstng dauign 

machlne 2lementr 

to accompltsh 

NEW DESTCN:r 

Here we 

though the design a tsom the 
destgo but Hnalty prsocuct may defer fom 

origina! roduet. 

stast with n 

natertal of difexent mothoc D manitackae 

Thes 

stasts 

enthmy type of dertgn s an 
but baec on extng systom QxTeHNg ystem seentfic 



No Seienttc invension) 
(Teative thioxog to solve 
er-

n a 

Designinq a sma vehiele fox toanspotatin 
ot people and materia (qood) tn 

dosext. 

EMPIRICAL DE1|N 

This types of destgg 

TYPES OF DEStCN 1B ASE) ON METHOOS 

RATIONAL DESTCIN -

o the stoesseg and stTains o+ 
by deciding the?s 

TNDUSTREAL 

on thé prsactfee & past expestenceg. 
@1 hen we Hyht 
5tess encuced can 
So, that the 

base Dn 

SY5TEM 

DESTYN 

is 

based 

OPTIMOM DESIGN 

a 

¿nvolve but geautey 
a frso blem. 

nut & bolt tosce eote Do 
be detesmined but expeTteNce 

gntenng fosce may be qven 
mafhemattéaliy tacking 

fox 

DESTONN 

This is based on detemitng 
of Compenznts ano thar 

These b0 4he industoal cogidesatten & notmal masKet survey, extesnal ooK fox prsoductton 
facltty, touw cost, use of e xtsttha stanat pctict 

boat n Ship 

1t ES the design of 
systom. 

upon emptrtcal tosmula base 

Tos the given obigctty funeton undles he spetfte 
Constant. Lt NMoy be achtoved by mtn imizing 

based on the dest9D 

any complex mechanica) 

ex- BtKe, Cas, Pista, Pinion Rod 

the 

thelo dimensions. 

tteaiy tacking f ths e9atton 
obsetyatton expeotence. 

undesable tects. 
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ELEMENT 

Tt the des tg 
system. 

¾StCIN 

exi- CranK Shaft, Cam efollowex, Connectng ot. 

CAD(COMPUTER ADDED DESTyN ) 

ThtS ype of deitg0 depens System to assit n the creatton, modifrcatton ,Araluss 
2 Opttmizaton et a 

6f ay 

Metals 2 Their alloys ne etc. 

The Meta 

" Non - Metal Such 

ENGINEERtNCr MATERTAL & THEIR PROFERTIES 
The m achinR lement shoud bemade of cup 
Buch mate tal whilh pT op 2Tties ase suitabll 

tox the conclitibng 

LASSIF1CAT TON F ENGTNEERINq MATERIAL 

NON 

BERKDUS METALL i 

-Coppery 

machine. 

Rlementt he 

MA TERIAL 

fERROUS METAL 

Whih have 
main Contituent 

en;Cast ron, Wrought on, steel. 

6uitebiltty Soxvice. 

on 

such of irond,steau, cotpex, t 

glass,ubber Plasttcs ete. 
au be rthes eLass tHead as i may 

t the' mechan?ca! 

thely. main 

the Ton 

Avas labitty ofmatesiat 

conputeY 

Alumtniun, Boas ete 

Which have a metal other 
Costttuent. 

SPECTFCATION CF MATERIAL FOR ENaNEERTNCY 

a thely 

materiad fos woaklng Codton en 

Conitong ot OpeTatton. f 



PHYS1CA PROPERTIES OF METALS 
The phy ct ca popesttes of metale Pnclude lutes, 

Column , Gize 2 shape, Dengity,lectstc, Thevmal 
Conducttvi ty and molttng Point. 
MECHANTCAL 

he mechantcal pcperttes f metal includo! 
nes, &lasttety, Plastterty, lasttéty, DuctIt ty, Maleabi Itty, Boitleness, Havdness, To ughness, Restlhence, Czeep, fattque. 

STRENCTH 8 

STIHANESS 
Sustaln 

1+ is the alItty of material to gestst 
detoomaton undex isses. 

PRORERTTES 

ELASTIITY ; 

PLASTICITY : 

when 

tt ¿s'the abtItty f matestal to RXteTnal loa wi! excesstve change geometoy (Deto.*ion ) 
It is the prso pesty sf matstal Which egatn % cgigtral sha aftes detorsmatton ohen 

by vtotue latfety S +hat 

Iimtt. 

¿t ha been 
appted foxee great 

METALS 

material 

matesial 

without ouptuve 

MALLEBILTT Y" 

strength, 

without suptuse as olll0g pegato 

mau. be paopex t 6 mateta per manentty defom ac an extetrally 

Dutity vteg f to endlo9b detomatton undes tenston 

blastte 

to the Capattty 

abilty, is the capactty o a defomatton tOeo Compse cstor) 



BRIT TLENESs -

t0 fsacture 

HAIRONESS -

4heveoe the opPosBePPgecrable 

TOUCNESS 

to ab8oxb 
Tacte 

the Hasdness is 4H t matesial to 

dotomatton Usuns ttempe plasttc detomatton esually by indentatton . Howeves, 
the tem may xete sHftness os 

RESTITENCE 

to 

Baittteness sdetined 
wthout 

absob 

ToughnesS 

fsom 

absoxb Rnergy dusine pHe detosmatton up to 

duetltky 

whieh 

emVal 

1t is the capacity a matertal 

Dnesqy when t eldtcaly deforme 
and then upon inloari,t have this 2009y 

MACHTNABILITY -

the 

CoSt. 

Creep ts the Hme- deperdent permanent 
defornatton that Stress; fox ost 
matezia, t s mpestat at eleNat e temperat 

metal 

When bubected touctating o Sepeated lbads (os stoesses ), matesias tend tpee develop haractexteHr behatvtoux whieh ts 
that (6f the matertaly 

mateial 

tendency defosmatton an s 
os Malleabtlity. 

sesistance 

Machinabt lt hy 

ability of matestal 

Dnly at 

be 

of 

Cut 
with a 

tundeg Steacy toads, 

the Rasewih 
the peomt ttng satisfactoy fnth 

seststance to sCsatc hng 

xecoVee. 



STRESS STRATN DTAC1IRAM 

stress (o 

elastic 
imit 

limit 

0-4Psoprs teral tmtt 
4-B-c Elatie t1mtt 

Stoes 

Stoat 

C-D> yie Potet 

propostional to 

E-FBeaning steg 
F> fracture Potnt. 

beyong 
egain 

yield Point 

PROPORTEtONAL LIMIT -

point 4, the 

t 

cuve Sliaely slidey qeftc ient 
fsom he stzaisht tine that heor'" |aw goes upto. 

4 epsDS &nts 4hat Stess ¿s 

1 the 10ac 
poit, upto poiot B the tncseaat beyorg matealay wil 

shape an 'stze when the loag ¿s emoed 

D-E > UIHmate Stres 

point f ad is Known as psopostionat mtt. 
ELASTIL LIMIT , 



YIELD POTNT -

EncTeasin9 strea. 

the plasttcity page 
0t loac the nmatertal 

oziginal Shape.gnoctable Strain witheeet any 
mateias t bofoe the 10od 

and thare i 

uLTIMATE STRESs -
at 

tultimate 
Sectfonal 

At, ) pornt specimen T2gain some- strain 
for highes stai highes Value of stsesges 

The stes those 	ncreastnA, I the point E, the 
q7adual &ncseae in stoain the spectmer cimen s 

ollbwed tth the entfom seuctton it cIoS 

·Break aay 
maxtmem 

When 
gtve 
Stress 
this 

asla. 

BREAKTNG STREss /FRKTURE PONT : 

Stes. 

the 

Stoey 

to 

WORKTING SURESS 
destgning 

Stxess. 

mate (at 

wll Qach that es on 

w?ll not be abla to 

size. 

the Stoess 

stses byore point B 
the 3moya 

4tter the speeimen ha geach ad 
making formed wth ecTeate casc 

of spectmen. 
at pott F the speetmen ir |es9 than 

f.0.s 

machine 

aso KNon as 

FAC10R OF STRESS 

woKing stzess. 
Mathemattcaly 

at whteh talure of mateotal 
WDTKTng stsess 

than the 

4 defined as the oatto f 

, 

alloable stess. 

maxtmum 0r elHmarte 

Maxtmeun Stoess 
WoRng stsee 

Datto ot maxtmum st xes 

takes place, 
deigntng 

Sectionl 



YELD STRESS 
Case 

where factox of 
Stess. 

Matthematt eall4, 

F.0.s -

ducttle 

yted po1t stsess Factos oY safetyX Wostna stiey 

mateial 

VLTIMATE STRESS 

sáfety basad 

The 
applf catton 

4hat ts mil steey 
Cleaxly deftoe th2 

based upon +he yie potot 

yred Point e stoes 
-WosKeg stre 

The 

material 
point Es 

Case 
yteld potot is not 
matesta,Thevefre the factor of safety for battle 

ês based bn ultmate Stress. , 

6f bxfttHe motestal 

UHtmate stxess 

Woking streu 

SELETUON OF FATOR OE SAFETY 

ShorteninA 
Qxtend 

The 
The RXten 

The 
The tend 

that is 

takes eut an 

The eltabeltthy D¢ applied toa RXat mede of fatloe 
of srmpIrfiee assumptor 

RXten o lD ealised toesgeg. 

t0 

dusing manfetusta 

Cast iror,the 

accuTay 
actia machte paxt 

0ccUs. 
of lasg of porperty ef failuse 

l 



Descrtbe desgn procequres ? 
AnsThe balic psocedues 

At machine desrgn . 

1dentifying 

Amaysis of forcos 
Seletton 

Sletng the poss ible mechaniss 

modifieattos 

the Neec 

Detgn of elements 

Producttor) 

Detat Drautng 

are 

mmterial; 

Qualty cheang 
I. LDENTIFYNCI THER NEED 

Synthestse 

Recogntstrng the solutor fos a poolblem by gtving 
t the ooblem by tdettytng the 

hina is neededto be 
Complete statement nt the 
alm ar puspose ofi wOhy the 

Aestgned 

menttoned 

SELECTINGI THE POSSIBLE MECHANtSME 
the dferent mechanism 

3. ANALLYSrs OF FORCES 

the 
of the malhine 

an hosse the 
best mechantsm fox the eqive motong anong the 
dtferent mechanism . 

tnayse the ferent system 

below tox fox the proceis 

em ber and 
di ffesent 

machioo 

machine 

a 

ot fosces en the moton 
Powey 

element. 
toaniniss îDnl 



4. SELECTION OF MATERTALS 
-Selet 

Components in 
Rye 

the best -sited 
the 

S. DEStN OF ELEMENTS 

detgn that shou accept the pevato Corttiong as weu ai et wthstand for a tongex ife 
For that, we. need to analyse the analyse the stKe ano stresses acttna z0 dierent lement in the machine by 
coutdertng the fosces actog the machine 

6. MOIDIFILATION 

the 

ements. We shouud heck there stoesses witH the 
permisstble Stres o Qath matestal we have sec 
in the making ot machine 

machi'e an We 
th2 availabitty af the 

7. DETALE) 

Teduce OVexal) cost of the pouettong 
and due t to the avallabilit ofthe.resousce!, we 
should make eoidevatt to accomolate 
the chas gesW2 shoud ñoify the stre any 
other mof catton need to happen , This ts the 

We 

determining 
Can 

detailen8 

detgn . 

the 

DRAATNCUS 
Say this 

goin to buf le. Once 

materlaly fo the différani 
shoug Keep bn 

matet tal, 'as wen 

f each and 

ma chine 

with the 

s the final stage Por 
We 

bf machine 
done wtth 

Desy cDmponent`an 
have 

asemby and subasenbltee oauwtngi, we shoud 
manutactuing. 

the 

element. 

We need to be veady to be modrficatn 



8.IPIRODULTI ON 
drawina. 4h2 component wtll be manutaChuze -

manuta cturina assembled au pe 
detailed rawts Gverythtng wtll be psodueed 

and sent them to tne nex+ <tep auatty cheneng . 
1f any itference 2s thee then t shod comeback 

"As pe 

the 
the 

the 

q.QUALITY CHEKLNG 
Arna step to determtne uohether 

ot Qach ma hine This 
the pTo duetton elemont s 

as pex the dete led dawing we have poovidec. 

TeprDoucton. 



DESIGNNG O¢ MSTENIN ELEMENTS 
JorNTS & THEIR CLASStFICAT ION: 

JoINTS DR FASTENER : 

ts uyed t0 be 
holdy 

TIPES OF JONTS 
Something in place. 

Jotnt 

not Pormanent 

Pesmanent 

PERMANENT JOtN 

fostening 

Tempoxay! Tread 3oint 

his en éled be 

cennectng Component 

attachod to something 

futening 

Rtvete 

Ternprrory Can be aJsern bl ed 

(onneeting tempeent 

chantcal oft Ohich 

(a) Bolted Sotot 
( Sesew Sotnt 

2- Key 

3. Coupling jetnt 

those 

4. Pins 3oint 
(a) Cutex 

(b) Knuckle Sott 
5. Prpe jott 

jotnt 

fastening wich wtthout dostsoytng 
TEMP ORARY JONT OR DEATACHA RLE JOtNT 

which Can 
the 

those fastening hh wPth out the qestroytng the 



ADVANTAYES OF WLDE) JoLNT OVER RVETEI) JotNT 

6 

Fhe weIded Stautre 

siveted Structute This 

for connecting 
The weled 
whieh 

lo welded 
weaKet 

Ultenation an 
Stouctuse 
apeasance. 

they 

he 

Weided otnt 

not 

(ne 
lyeting : 

Stnee 

Joiot provid a 
possib)e 

As the 

Stnee 
the 

cHhes 

pro ces 

CDNNeton 

DrSADVANTACIES 

thesetoYe the 
Stses may 

cdue 
Componentt. 

Sometinmes membeT the 

addition can 
welde strultre 

a 

"The ingpectib) 

4he membQ are not 

the case iveted Jotnt. 
9Tade stsength. 

werding 

membeTS 

devç lopecd . 

to weidng 

maximum 
riveted 

are 

welding prbvides vesy ig t Feis. 
1+ is Poss ble to weld any past of struete 
any potnt but equires enough CA eaTance 

than oiveAnq weTK 

tension 

be Rai y made tn 2xistin 

eightes than 

OF NELDED JOtNTS 

PoovesTbn 
rane ,thereToTe 

deveioping n t. 

sfteieney 
joint. 

o such a shape shape that 

heatng 
ma get 

they can 

takey (e time than the 

¿ Kept for 

be 

highy SKilled abour Super viston. 

< coo ling. dusing fakni catto 

at 

possi bi ity 

ofox affosd difteuty foo iveting 



DE SIN OF WEUDED JoNTS FoR EcENTIRTe LOADS 

jotntt 

Same 
(i) The stoesses 

The 

ecestric toad may oe imposed n we 

present 

CASE 

many ways; 

natu Do 

the 
trducoo stsesse 

maximun 

Maximum 

max 

cndufesent 

max 

hatuse 

a 3olnt 
bendeng stse 

2 + 

on the joint may 
natuse 

t 

e combin depenaling 

be 

hee, Bdi stresy 
7Sheas stsey 

t 

aTe stmutanel 
then the maximn streye 



hese, 

L-Length of wed 

The 

t Thooat thicknes 

Constde 
Subjected to an 
distan ce. 2 

P- Load 

H2a 

a 

acttng 
(?t) Bendtng otsest 

at 

}otnt mauy be Subjected to: 
() Dis2ct shear stoes due to the 

at the 

Rcertic 

mathemnattey 

P 

4= tX 2L 

weldy. 

at one 

toac p' at a 

S cos4sX2Xl. 

due to benng 

P 
1-414.sXL 

0.704 P 

SX 

he thsoat Thoat hickness XLenqth 

sheas 

(For deuble tilet walding ) 

fovee 
moment 

(P.e) 



Selection moduly of the 
the thToat 

Bending 

We wno 

PITH 

Bending stres 

46 

adacent 
the 

tmax 

MARITN 

monent 

14 ts den oted is 

P= 34 

For both s?de weic 

dEstance 
stvetr in 4he Same 

foo max imun benng 

X 2 

by p 

wel matal to 

betweer the centezs 

the 
the centes of the 

centes df the 

an may taken ag 
kP 

dIstanee fom the odge of 
ivet. 

D iametr 

the plate 



eHALN 

The 

.|o a |n a 

in 

denoted 

Known 

RIVET UN GI 
aivet 

plaed 

ZT4 ZAG RIVETTNG 

suceh that the ets e 

ad3acent 0wg 
between 

the 

Chain 

Py 0-6 P 

by 

the ad jacent Tow disetty PPoste to each other, (+ is 
vetg. 

Zig zag fvettng. 

DiA4ON4L PITCH 

ealong 

the clistance 

This tem 

ROW PITH ( TRANS VERSE PrTCH) 

dioted by Pr 

the 
Hhe a aivet 

ad jacent 

rivettng . the nivet en the , it 
Staggevad and e placed 

in 

oltwee) 

and +ts denoted by 'P' 

numbe of 

distance 

the 

asocfate wth Klykag vetng 

two ad jacent 

betweer the eenter f 
ToWto the nRxt et in 
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