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CHAPTER NO. - (11
METAL FORMING PROCESS

Learning Objectives:

1.1 Egruzion: Pefimtion & Clacrjfivation

1.2 Expin dirert prdirec: onid impact sorugion proceT

1§ Define rolims Claoygh o

1.4 Differsnsiare benwean cold rolling and kot ralling procss:

1.5 Lo riesl efifferers pupes of relling mill: sred im Rolliie proeasr

L1 Extrusion: Defimition & Classification:
Definition:
o Itz mistal ormine process mowhich 3hot metal billst i forvad o pess sk 3 bkish presvne through s
=y amall cpening cell=d die
* T methogd 3= uzsd to produne Jonz unifoom and non-unitrm oross-sechions! obgects

Classificaiion Of Extrusion:
L. Dhrect =xtmsion

2 Indrsed ssdresam

3. Imraet sxfremon

1.2 Explain direct. indirect and impact extrosion process:
DHrect extrosion:

* Dwedt sxtrosmn process comsish of 5 comdaimes
= ram and = di= In s meinod fne hot metal
EﬂE_Ehﬂhg&;lhmqﬂ;dih;pﬂhh:;
throusk 3 ramn. The hot bilksd k= the dhaps of
the '@ = koown 2= extrodad compoment In-fhe=
extrmsien methed tha metal will Bow m the ssms
e oooars duefo-msh ool do sot mewih.
the modnet 1t s hot werkine procss.

Indirect F xtruzion:

Fiapwaiad s dlig e gul=siliis

*  Thos provess coreres of 3 cordamer, 3 ram ard 3 4E
In this process bed bill=t rermairs sishineory, whil=
diz 3= poshed mie the Wl br = bolloo mm throash @%ﬁ*ﬁﬁ%ﬁﬁﬁﬁgﬁ?ﬂﬂ T
swhich extrzon = plice. Indeet extrmson doss [ &
net raquire = mwch fuce 3 comparz to dmect f}-ﬁ'ﬁ Wb BR8N
extrisian beczuze oo force = regumsd o mote fhe ol v@

g e gl

L1 AR R ~hin

AR

hot billet meide the clambe wall The lensth of the :
Eocuct in mdberi-sdEon sime ol the Tam. Indwect = Jq*-.r.n:
exiruson method & sko 3 kot worons process '

FEE= -
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Impact Extrusion:

* Iz eold sorkmr sdrmes process This
methed &= same 35 ot =xrosion method ==pt
that 1n impact esfruseowm the metzk workmg 1.
withoist sppleaticn of et The metals med
this process 'moit Exve hich demrees: of
duciibior, The purpose of mnpact switmuon =
mostiy - that modiem= 3 frmked modurt. Is
thi€ process 2 punch 13 m2d & 'force the mefsl
work-place mio the die cavity tofake the shaps

FORWARD IMPACT
EXTRUSION

2

i
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1.3 Define rolling. Classifv it:
BRoiling: . o
¢ In metal wormns roiling 5 2 mets| Symms
Eocaz in which 3 =l zeck perad
tiroush o= of more poir of rolls to radiees i
the tinctmes: znd fp make the timcimes:
i1 e

LEL

Classification of Rolling:
1. Hot Eolliny In Hot rollins the met=]l dock io-be rollad 5 prebeaiad shove reorvstallestes temy.

2. Cold Rollims: In cold rolling the matal stock m relied & room temp.

L Meatst & the fead to the rells 1. M=tE]l = feod o the ol = =
after bomz  hesiad  abovs sesulzr femn
r=crv=tallieatinn temp I The ==l sthme e work
2 Ineenssl olled metal deosy't hardenme affact sfier bams cold
shemp wrowk hardemes offsct woll=d
1. Co'efiment of fichon bafwean % Lo sfhnent of fretom between
the ol and the dock B the ik and ook = v
Inehar ' 4 Hewvr rechactsm 1= Hot pasxshls
4 Hesy redootom m aes of the
Wik pece'Tan be olbtimed I Vv ooooth eofsce’ can be
3. bmiees fimish 1= 7ot pood. phtxmes
& Vev thm sectioch B® mot 6 Alumeom Sl 2a the 0 (2mm
um::adh}hﬂtmin-f <an be chtamad by cold rolling

PEE= !



1.5 List the different tvpes of rolling mills used in Rolline process:

Rolling mills:

o Eniline milh ors the plicss whers tarices tvpes of rollsry ars ananeed sequeninliy (o obtxn ths

P S Ty
*  Ir geperal wollimes mlls Zre fre types
Two hzh roiime mills
Thize Eizh rollme mills
Foar kish yofling mmll=
Tendoms rolme mill

L. Two high rolling mill:

o e L

& the teomlEaniy It Ganrctae botn drechnastiat =
clock wnse md sobwrisclow=a The work mece. after
mu&ﬁw&nﬁerﬂhtﬂdﬂrﬂtﬁ:ﬂaﬂ
recuced and & o=z=m epazzad backwgrd bebeeon the
sama= rolley to gt the requeed reduchon

=. Three hizh rofling mill:

# It comant of 3 roll steng wiin three parafiel mils
ons zhovs the othar Adoest mdl reizte m
tppoatts dyection. Se tht the peaterial mmv be
pazzed behzesn fhe tnp =nd the middle rofl m one
direction and the bottom and muddie ke m
oppoarte ane So t the thirkmess & raducs #
zach pai= O mowsed for Yoomme mells ans

nmspEme rofimg.

3. Four high rolling mill:

® it hes = ol stand woin-four parallsl yolls ons shove me
wther. The top e the bottom ralls otats in appesite.
draition 3= & the sorme 5 ths swe nuddls solls The:
tvo muddle rols-ae sl m s== thenthe top and
bottom ity which sre called ek op ol for
povdine the secemary to the sralleralls Fourhish
mime mit] = ad or ot mllme of plstes 3= well =

cold rollins of plates. sheet and sbrpe

#uiller
St L

1 S
. o
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4. Tendom rolling mill: e

i = _— __‘r“'lﬂ""*!

e Jt i s=tup of two or more stands of rolls shaps = ‘: ) :- )’f‘"-;j:'i h
parzils] slizmmert. 8o that 3 confimmoss pass may be = Il.--]" '-_:;—
the diraction of matemal 8 |__M_'=:.I L

LN

T ar Toeim]il Bddl s MuchHs

5. Qluster rolling mill:

® §t e zoparol tvee of foor bish slhng vof] mondech .- o -x::“
sach of tha twoe workms ol & backed up by o or g
mor= of the largsr Fackmp. rofl for ollms had r.
materal B oy be necesmary to employ wore mlls > LT
of 2 very small dnmeter but of conmdershs fangth mh— P
B
Backep
Ll
' Claputnd Ry Witk
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POSSIBELE SHORT TYPE QUESTIONS WITH ANSWER
L What & exmrumion? (J015-W_ I012-WS24010-W)
Ammltu::mlﬁﬂmg.mmrdlzh:lﬁdm]%ﬂlé E.Etlﬂh]:__?—_rai.ﬂhigl':pam_z
tirousk 4 v amal]l openms esliad die
1. Define Kolling and classify ie. 201 7-WI015- W, 201 8- T 00-W I022.W)
_im—hdmlmtﬁugmﬁhl;'g:mh] formrs process mowhich the metal siodk = pez=ad throozh
one crmors par of rolls {o sedoos the thirimess and 4o make the thxkras: wnform
Eollme w slsihed o two tspes-
1. Haotrolliss
£ Told rellm=
X, What do underztand by recrrsiallizsiion femperainre? (J019-3Y)
Answer- [i-E = patoular temrerstire pomd below the mekme point of = metz] or matersl Bochmges
4. What are the bensfits of prodoction technolosy in snzimeering T (2010-TW)
ADEWET-
Less production time
Irrveased producticn rats _
Nams sn extruvion prosess by whick o teothpanie mbe con be produced. (2515-W)
Anywer- By indrect axtrimion procsss the tootheesha tube ran be produced. Bepaote the ram meveto the
opposte dracton o the bailsy,

& What iz metal formin=? (2021-37)
Anmwer- Xistal frmme can be definsd 35 2 process whwh the dassed = ang- ship= gre ohbigmed
7. Defing impact snrumnen procez. (2022-TW)

Anywer- [t 5 z cold workme schumsen procasa (e porposs of mpet syimon = omesth thor
p’e«:&.ﬂqg;ﬁ:é.hﬂmd::"_

-
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£

POSSIBLE LONG TYPE QUESTIONS

Dezenbe with neat cketch the direct extruzion proce=. {(2015-TW)

Dizzeribe with neat vhetch the different types of rolline procscs. (2019-577W, 2011-W)
Wit the different berween bot rolling and cold rollne. (IUIE-WIGIS-W, 2020-5)
Dafferentiste beftween dizect exirunisn and indoect exfrazion procsss. (2815-T, 2028-TW)
Differsatists between Indirest and impast exiresion process. (2012-W)

Wirite thort notes ou- {2020-W)

1. Dvrect sximomon

FEE= -



CHAPTER NO. 02
WELDING

Learning Objectives:

< &-Diefine vevding and ol varions weliing procssss:

2.3 Explei fluves waad in weiding

1§ Explom Chy-nreriaes weldos procaz:

I 4 Explatn verious tpes of fiames wed i Ohg-aoetvians weldmg praces

<5 Expiam Are welding prosazg

= & Soerili ove weiding shsrradar

47 Defins rerstorice welding ond clazgit &

1 & Danpribe vipdous sty weldni= prosgsc=y mch o S waldine, oot weldins flash weidim=
profection waiding end soam salding

i F Explain TIG and MG welding mrocsss

2 1 Sanse differant seldins defecn with pauces :m:i'rnz:d’:u-:

2.1 Define welding and classifv various welding processes:
’ e'ldmga:mne: Efummrmlnwdzmlnmiﬂknmﬁh&bnfhﬂtmiﬂuz
msterial and with or withont spplicsion of prezsm=

Clazsification of Welding:
Inzmmizrzl venow weldines proce:: zre cessthed =@l
1. Gras Welding:

2] Amacetylens weldms.

b} Oy acetviens wabline

ot Oy vdrogen weidins

E.EEhﬁﬂ:bm:t-rEHmE.
Flzzh et wabbme

4. Solid state welding
& Cold weliine
b. Explosica waldins.
e Clhrasome weidms
5. Thormo chemical welding process:
i Ihammt we

Sl



2.2 Explain fluxes used in welding:
& [hwine weidoes the metal & mel=d m ar, oxyzen form the ar combines wih the sets] to form
oies Iwmch reésult in poor quahizes and low strensth walds In ordards avoad this diffoodty, des
e 5 pad dorme weldm= A flix = = motenal o=s to revent the oxmiston of molen metat by
Emlsties thie amval of oxidas The fine b fmble and aormeslie. Dorme seidies
:Ehan.l-_:ﬂ\TEa:wihThenmduaizsthamThLﬂagmmm:henm&Ludaﬁdthz
miwns of atmcapierr oxyEen Finzs srsmvailabls = powdes o pests

. m&&ﬂurmnimlﬂhmpﬁtm&ﬁbﬂm@gﬂmphﬂzh&

2.3 Explain Oxv-acetviene welding process:
v Oxy acefvisns welding = 3 foswn weldms procsss inderthe catésory of gas weldme techmie

Principle of operation:

s  Whin zcetylens 5 nyxed with oxygen m oomsst
pﬂpjﬂ:ﬁﬁlﬂiﬂ?ﬁm_mhmi@daﬂa
fame pesoitine =i the top of the forch =
mifrenly bt o =l ol om the srent
mi=tz]

rocedure;

# ﬂg.m'l:he:.:sl:;]&uazml Tarveof the walbims
torch = that the sydem = flled with lomme
= Acstyisre comtm| vabe = then adpsted
oot to smoke aecur. Then tha oxvean conbral
Wi 5 open to admst the rope mmms of o
mrv=n md assvles ad iShded W this Fig. 7.3 Cy-pectylen welding zquipment
wekdine process thes types of Samss me
moduied thess e

i Negiral flame
2 Oeufisir= fams
% Esdurtion flame

¢ The oxy spatviehs weldins = mied I infusine:  sniomobils comtrictam, ides constroctioe

2 4 Explain various ivpes of flames used in Oxv-aceiviene welding process:

*  There zre thres types of Game =re wied 10 oEvEcetviens weldims

1 Neutral flome:

*  (deepleme: amd paxvgen sowed o egmal
propornon ), The fempeghre of nsoral flame
s 30T The flons bas an triney cone whieh =
Lkt blas o whits n coloar. The fmisr cons-i
SEIToHNGas By = cooar Tame emvelope winch 53
gk bloz m colour The peofral fisme =
commenly used S weilirs muld =l sam
losz wigal cast gon s

Natural Flame



2. Oxidisine flame:

* (Exzrer o cxxgen) Hthe supply of owyzen o I TRURT TRTAF 1) Tl 1
flamee. Tha famme kaa 3 showiss bmer cons- s
woch much Sins m oo lonr End move pointed
than the neutal Hame Ths omter sovelope
el sheniter temd 1o Gmoout ot the =nd Tha =
flpvs bums with 2 lood o The moominem Eari Sre Zuan 1028 ALY

temperafire of oxnmms fomes =330 C The .
confimng fame =ouwsed v oweldms . stesl Wﬂﬁ‘ﬂmﬂ

copper basa mefal sme bazs mesal

1. Reduction flame:

*  (Excers in scerclensReduce of aoge). | &
of orveEen wupplies & the neoira] fowe B redurad
md seolvicne o moresied the resulims fame will be'
redooms Same A reducme fame = recommzad by
acgtviens Sasther whnch srnd Dette2en mmeT oons and
femtral Bema’ and 18 mmeh sl W colyue
Redurme fame k2= = temperstore of 30337'C. & -l‘:arhurf:_ing Flame
redooms fame = med moweldme of fead o =licy .
steal ate

MiEr
Huir

2.5 Explain arc welding process:

*  [n thitpe of weldms rocess 7 oot = produced by hestres the woorc plecs with an eledinic 5o sat
p tetween fux costed efectroge and the work piecs The finx coverms dacompozes o2 io I heat
and periinne mony fmctions bice are stabiley, weld metal protechion =c. The alectoda maks by
md decrezad by provuding hisker or lows ae corent Msteris] dropiste are transfisted fom
slestrode to tha wotk reece throush the svc and depostied siong the jomt'te be walded . The gizsors
sheeld Sormed by flux costing protect the stmoszhenc oxyees fo axter the moken pool thms 2o omde
formeation

2.6 Specifv arc Welding Flectrodes:
*  Thev zr= oo melme pois slechodes made 9p of diff et meizl: and thar zllcys. Whenthe =
tatween the alsctinde snd the ob & stuck end of the elerirods srs mefmg Fnd transferes o tha
Job m the form of droplets. The droplet= tansformme to the work psece and depoatms them

Clazsification of electrode:

* The slectrpde @e (o fypes comumsbls End non-comsumanbe, [he cleabeston of comurmgble
slectyods = 35 plows.

1, Bare electrode:
¢  They comart of 3metal or alloy wrre withoot 2y fine ceatmes oo them




2. Lightly coated electrode:
*  Flactrods st 3 coatms, Gotor sppronimatsiv | )5 are termed 2= lisht iy cogied si=irrds
. Mﬁmﬂgm“ﬁﬁbﬂ!:mn&
& & filler matsl slachipd=mad in are srlding which sosist of 3 mat| wireoans ik odm=®

3 Medium coated slectrode:
8 Blagireds with 2 oot o of 147 ar= kroton = sosdum sozi=d alagimeds

4. Heavilyv coated electrade

* Flertrodss with 2 coomms Gotor of 1 2 e nowm 3= heenly cosfed sledirode This elaotmds srres
me conceptrated Fre to ths ety | ook mecs.

2.7 Define resistance welding and classifv ir:
Definition
L Eﬂﬂm&nﬁiﬁgu:gznp_&fuﬂdﬁgm‘&&uhﬁaﬁmhpwﬂmﬂmmmﬁ
maces by the kst ohtensd from resstanre (o floor slecne corrent i 3 eontt Heo=h the =nEe
WoTE miese,
Fondamenial of resisiance welding:
Thetwo Goiory mamly respomble o resmtaree weldine a5e:
*  Thecesmorston of fest 28 the place white tvo 3vork mieces are fo e jomt
*  The spphcation of pressars 3 the place vwhere = weld o = 4o be foomed.

AL
sLpply

T

e pem —-I-I.—.I.

Trmnstaiminr

Cinzsification
Flasistunos weldme v be clizsrfad in Sllowns bpas
= Buoftresistanca weldme
v Spotweldine
*  Flazh bott weldme:
s Prmectionweldme
*  Sazmweldng



2.8 Describe various resistance welding processes such as buit welding, spot
welding, flash welding, projection welding and seam weldine:

Butt welding:

* Bt weking B r=nignces weldmeprocsss m wineh
m upsel pmt b ol bebwesn it Gurk piEces. III!I'I'Him Ebcnades
T joimt i formad whan heatme the fwo-wori place
by sapplyins hemvy current znd holdmg thom with -,\ ' /

sl pressure Ingmthy the two-modc mecs to be ot ,l, i
b
N
T

cotractly sHened Foreads apphod so that the fires af O
D pieces toooh looether Znd fEMam UnSer PrESIne
Then 2 hesny comrens = pas=ad batwoen them so that
the reewtzree to the alestre omrant fow, hests the

cas o oo tEmreghoe - Whan the fres of ths /
paeces becoms plaste thavy =re pressed tocsther mosa Bectidles ©
frmly, opsettme the mets! pec= o formm = dance
Jomt.

Spot Welding:
* Spat welding = 3 rambnes veeldme grocssses m

mhich spot (mmEs=t’ = prodoesd by suppbyms hezy ' e Loty
omrent’ balsesn too cuppee 2lectmdes Due: o w
‘gt
— [T
f'_,-r"

mammy sontect reuEtce Bebwesn the tvo-wore
pecs bext paneranon will fake place. After pefimg | e i
efficient smomt of heat yuiich off the power M
pi=ce thronsh the cappet sleddrode Dhea to =dersal
Presame the spot tormed betoes work piece 2alled
mugsst For spot walding lees thlmess work mece
{t=Smm) we can uss fhs teckeme

Spot Welding

Flazh bott weldine;

s Forwueldmz of obhects ond 1o ond edestn edeewe
cam mse thes tectmie It =z reostance weldne
pEocess where 2 joint i forpsnd on the sfre T of
Lh!mnqmrkplmeh"'ﬂuhaﬁ of 3 f=H senarated
from the sappiv woltzse snd curet The two-work
= will Be bold between slectrods hold=rs znd
nower suoply Wl be zmen fc the ok Dece
of the work piece flazh will be Srmed = the
contact 2re: dos o resetance h=at ganerston. Afler
e=ttme aufficsmt heat, siop the power supply 2nd

1P 1 WY i Rl | Y9N




Proiection welding:

To produes the vy withmst sy indentatios, = the
Tk paaca e can ma thiv {sehme The elachmda &
relEtrsly 5t md Erpe m mafscs sred On one of the:
sh=zsts b0 b welded there m= come projechors ars B vaan "o et
prasndad . The poection m the upper wip = held m g .
cortact with the lowss shest smdsr slactrods messure IS “""“E:'i'_"ﬂ#
1he corent fiows and bemz ocafimed to the 1eswon il

argamnd the projection, beats the metal m that area to the Froabed wa

plester =ziep. [he bested Znd czoflensd Drosectem M s
collanzes modier the pressore of the slasimdes and
Eermsad the wald

g D Bominn woliag ! g 1 Twalininna

;ﬁl::j;ﬁmﬁz;a.snfﬁu-;ma MWMHEEI.{EMH

conbnnoms - pet weldm= wed to moducs kesk
proof oo at = E=ter 1ate Inthe process the oo
copper maller= are rotaimes ™ oppoute deactem
.iu&_ﬂs_s'm—wmi:ﬁlscsm ‘neizptmm
Then th= powee sgmby. will be = thronzh the
rollesn At the contect of the fun-work peece hagt
seneratonwill be tekes place and by applymsthe
mﬂe;rﬂm—thepm:mﬂueim!iﬂma
af rollin= of rolles. etk peece will be mevad
linzar dirschen znd Hewee eam cover lapmins
megsests vall ke foymed

2.0 Explain TIG and MIG weldine process:
TIC Weldins:

The Hllowing components are necetsary o parform funssten mert £33 weldne

I T |'.l —

Porm=supplv (AL or D L)

Non-comEumahie tmEsten secirode

Inert g= supply.

Filler rod (1=ed dopendms on the nature oL worE mecel
Weldms head

Working:

The work pece to be welded = placed on the work tzhls The non-comsunmble tuncsten slectrods
piese (lerrme 3 anoll 3 gap) an e & produrad. This oic I wad for meltnge and w=ldns the uak
pisce. I tmeesten insrt g welding Sllar fod may or osiy oot b wmad Tha wicse of fller rad
depende on the nature of the wicmace to be weldad 1 filler 108 = maad, # = contmomiy: melted
by the = ==d fod mio the weld poal Timstten haz ek maltng sowst (3422°C) Herce tunssies
éﬂ:ﬂ!&:&ﬂtﬂhﬂ.t&ﬂdﬂgﬁﬂiﬂtﬂﬂﬂ#ﬂ@ﬂﬁdm
&Et’ﬂ:ﬁﬂdﬂd@Etb&ﬁdﬂh.pIﬂfﬂTh&lﬂﬂt,ﬂﬁMi;d_Eﬂim_mmdﬂurtﬂh
protects the weld Tom the extep! stmommbess

b



Advantages:

L
‘

-

TIG wealdms mroduses bizh qmliy wald
The weld & szenstieslly protectad by the mert z2s dorme the weldms pocsse

3. Mo ilez & producad:
4. Tl eeldms can be gons 'm oy oosbion

Disndvantnoes:

L

T wreldme = = slow process.

1 Highly safled [shooy = neaded

£

Welder == =xposed o tmse mieratties of hehe
TIG wzldmg i o snpangne when copired £ VG s=lmes

Application:

Weldine of shast pastal and thm sectioes ussd i sworsf. TIG welding 1= used for waldme 3 varisty
of metzlz [ie stamies stzal alloy st=a] sinmunmmm tsonmm copper, maenecsmm naeleed 2oy

MIG Weldire:

Ti= follovinne conpomens #e pacasr o pedirm inats] mest =2a waldine

Ty b Ran gl pe

Conzumable elestrnds
[nert g= supply

Weldms torch

AC o DC perprer =opply
Elecirods fasdms meclannm

Working:

The vork piecety b= weided the onmmmshis siachmds (in th= form of wirs] b roosht sy tha
work miece (witk # :eall #r esp). an @ = Eodooed. This are msls the slertripde The mefted
slectrods fills umftemly over the requeed r=zons of the work precs Dharms the weldng the mert
Ehﬂ:&:i&&ﬂ.mﬂt&mnﬂﬂ:&wﬂihpn—m&uﬂd orom the eterml
b = Thtgpe:fdshndeﬂlﬁeshﬂm:_a;;u&dpmj gepmndy o the szl =
be welded  Comsumzble elacireds 5 confmmonsly H.J;ip'l‘éad om thas spool by = watshle Sedins
mecmameam Commonty seen machanems gre nued for Sednie lous olastodes. In MG neldng
consumahle alectrode #self arts 3= fillsr metaks 5p. no sepmrate filles 70d or filler were = needed
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2 aad wllo

e n{rli
{aehl

Sl Wk

Advantages:
*  Consumzble electrode: aze sasy to f2ed
e M fillar rod = neaded
»  Welding & simple
® [merd pza shield profacts the weld =riooatesliy

Disadvantages:
# Hmthiﬂd.l_r_& oy, Wil mEy heroms e

s MG wekfins sxposes welder 1o bsrardous T
o Ntorlihis et elactrotis denld be iot ey behics wellins:

ation:
* Welding of Al Mz, Cu m asospace muimiry Wabbme oficol ol die

2.10 Stage different welding defecrs with causes and remedies:
The mos imponEn weldms defects e = Silws

& Paresmy and blow holes.

b. Sha melpaes

e. Cracks

d. Drefortios

& Spobiers

f Tlhder cuttine

£ Fosrweld head appemanes

b Incomplets feicn w3 pésistratice

Porozitv and blow holes: F'n.rﬂ?
= Porosity = the-condshon m which the e or =il Y

tobhies gtz strapped mothe welded zope Zlow nolez mme

the brze Eas caviies o bubbls creste m the welled

=

e




Causes:
s Hishwaldirz

* Dhpir hase metal

Eemedies:
# Eﬁmw&dﬂing@éi':.ﬂhwm;aeum
*  (logn the bese metsi prooeris

Slag inclusion:
* Pl iee mwsdme rmen it pmrdss s e s iler s s
Ik sha=je snrcad with seld baad that affoch s called shi= |0 Z.’! e
Causes: Slag inclusion

¢ Skeramnval & not prope. Ohode meh=ion
Bemedies

*  Clean swice and merious weld bead operly

& Thue more afactrpde ansie Faak aid proper alscirode -

Cracks:
s Creds mov ooor m varsn beatinss i dirsetisms sk 33 i :
ths weld, ront 28c. Cracks ars tes typethet & hotor cold

Remedies.
4  Cophhz rats shenld E= redncad
*  Tleekegh footibby mEters]

Distortion:
s Dutomios m the shoanss m dops md diffrancs
betumen the: posteon of the-tuo-womk pecs before
weltms and-aftsr waimms,

nmmw'm NALE
Canses:

*  Poor coclns = focinre
s Hizk coolne mie

Remedies:
*  [Tseprops clemps pes and foomes
*  Reguwes proper copime



o Aratte-relen o ol patels of menik which 2=

Camses _Epu.tt:r
* Uzl emeais comed
® . Tz aftes o= gm0 l=ih

Bemedies:

t . Uz prope wealdme copendt
8 Tle feah slarfrode

E

= I the =mers r=is Sormed I the poent metal alieoy the
wd= of the weld bead that = e=lisd onde cottms.

Undercut

Canses:
=k cogret
*  Faster siciravel spead

Remedies:
«  Tlse proper current
*  Aamdzmoeeope are bavel siead

Poor welds bead appearancs:
v TFthe wald Baad deposriad iz ot straisht et of bead 1 sot comstard. thet the weld basd &= called
poaT.

Canses:
*  [fare lensth s not-congtant:
s [mrroperweldms tachme.

Bemediss-

* Aizmdtzmconstant are fasnsth
s [lsz props weldme techme

Incomplete fusion and pensiration:
Thes= dafect= ocomr whan e d=th of the walded ot = mosoffipent and the fimon of the matal 1=

UIETOEET,
BIIEEE:

*  [ees gre cumvends

*  Faster zrc travel smeed

¢ mproper slarirpds posfion



Remedies:
2 Thzprope o opreet.
* Usz lsesgp rgel speed
¢ higmizmn propes alscirods posthon

Testing of welded joint:

. Destructive test (DT):
Some of thess texh speh gn rele and bondhine =i gr= dochartite m that the tes) ypaciesn =

i Wore zhop-bazed test
I Laborsors tost
3 Eopesans
b. chermneal
oo METOECODS SN e SO0DE.

L Non-Destructive tesi:
v Othatesims msthed soch 25 =y and bydro stats test are non Sastroctive This hpe of t=stins &=
alse referreg o RDE o Non-gestrucins axammation s L of SOn-SESTuciT S mipection. Lhe
zoalof the=s metheds tp sxammne the weids sithod cansme any damses



POSSIBLE SHORT TYPE QUESTIONS WITH ANSWER

[ Define weldiee T (1016.1015-W)
Amwer: - Weldine & 2 mocess of oinine tue unuler o disimiles matems) with the kel ofhegand fix
mzterial and with of wifliont aprhoatsne of presurs:

I What iz the funciton of fuxe: in welifims? {2013 W075, 1622.11)
Amwer: - A flor n smg=nl mead fo preet the axyfisstn o f mioliey m=tl be Soilste= the reevals of
fxaias

3. Define ARC welding? 2019-W'S5)
Anmwer: - In tha type of weidie= process zj0in & produséd by Baatoe the work piate with #n slacine zm
setup batw=en flux coaled slectrods and the work placs

4. Wiz vanous rvpes of flzmes uzed in oxy-acetviane welding procez=: (2017, 2019-W, 20212.-W)
Annwer: - The fames = used in oxy-aeesvians weldms process are-
Seutral flame Owsdims Same Caborsmme flams

£. Define revistance waldimg?

Ammwer- Fecmignes weldine 8 2 moup of weldine process whee 3 jomt 1 prodoced Estvma oo
workpaces by the bt obfamed from resistance to Bowelecnc cwrepd m a3 qurcuw Hwoush the same work
s

6. What do you onderriand by gaz welding* (1019-T0)

Anzwer:- metal :omme process mowhich the ends of pieces to' be soinad are basted ot thar mierfss by
md&mmmn’h*&&mgﬁ:m_ﬂhzmgundm'mwﬂhmmmm

of 3 Tiller mstai

T. Name sny two muterinbs smiable for oxp-acetylane weldine procesz. (1620-TV)
Anzwer: - hisferials sasable for omp-acetylepe gas weldmz o=
Swxinlass steol slminmmm coppar. brads

5. Clazsify the welding procesz. (I0I1-1V)
Amwer-| G weiins

1 Afc wedmE

i P=piaees wekHms

4. Sohin stete welltms=
%. Name any four types of walding defects. (2021-W)
Angwert - poroaiy and blow boles. slaz mehision ek dstorison spatier.



POSSIBLE LONG TYPE QUESTIONS
1. Dezenbe with peat shetch the working principle of exy sceryvilzae welding,
(2017}

2. Dezenibe with neat zloetch the workine pnnople of resiziznce welding.
[:D‘lfi, 20187, 201957 2020-W)

3. Deseribe with neat sketch the working prindpl of T.1G. weldinz,
(2017, 2015-W)

4. Explamn with sest sheteh tvpes of flames uzed o oty scetvlens welding,
CCOT9-W/S5)

=, Ihzrns: the vanions types of weldme defectz with caszes and remediss,
(2019-W/5, 2022-W)

&, Ihzeuzz sbout vanese: type: of destroctive and non-desirucuve fypes of testz carnied oul (o detect
welding defects (2020-TV)

T. Explain the funrtien: of Bures wed in the munufertarine of filler rmde (2017, 2021-W)

£ What iz resiziance weldms™ Write short wotés on spot welding and ssam welding, (2019-5, 2020-
W. 2622-W)

9. Explain TIG and AIG waldine process. (3015-5)
18, Fxplain hrisfly about carbmrizics flame and sxiditing Bame. {201%-W)
i1, Differentiste between TIC and MIC welding process. (2019-W, 2021-W, 2022-
12, Exphain MG welding proces=. (2012-W)
L3 Winite zhort notes on-{2020-W)
Cnder cut
14. Explain CALAW procesz with neat shetch. (2028-TV)

I5. Dezomne elecine ARC weldme process wth neat skeech, (JU21-W)



CHAPTER NO. 03
CASTING

Learning Objectives:

1.1 Dgfine Cartrne ond Cloirgs nie variour Carting procatcat

3 2 Expiuin e procenures gf Sand raouid conming

13 Faplow differsss opes of mouidog sands with thew compasmon and propernaz:

3 4 Clasify differem pararr and s varisus poassarn aflowomezs

3 ¥l corn

5.0 Dezorids connrirtion o workme of cupoia and e e ihle Smocs

3 7 Expeiam S casfing method

& & Explom cenrrifuggl carnmg murk oo orow cerorfugnl sy commrifuging with advanmoge:, fsibanoy
3 9 Explam verious sasmins deivm with tair cassss and remediar,

3.1 Define Casting and Classify the various Casting processes:
*  Cadhee s mamfachmne proceszm winch 3 bgind maiens] = canally poared min 3 monld, which
comtmms. 2 bollow e of the deored stape, and then aliowed to sohdity, The solidified part 1=
glen S 3 3 castine which is syactad o roken ot of the monid to cormpsts the process.

EEEEI mnvolved in making of casting:

Mgloe fise ngriern oot of woed, pestal or piEshos
Frapore tha monid or cors

Pour- the molten meial m $o the amiy

Remors the czchee Soen the mondd 3fter the motsl sohdifes
Claan znd fmeth the cashine

Types of casting:

Casimz mav be classsfiad 25 follows-
Cemmiingal cestmz

Sarm cgniriin=l castms

[h= rystme,

Cald clmber die castinx
Het clamber-dizcastme
Contimings czshme

3.2 Explain the procedure of Sand mould casting:

The mrocedmrs for wand moold casting =2 follows
1. Selection of zand
*  Balact the sand for preparation of mould boxt. The sand shotld hate sood meckameal 2=
wall = Mmermal propeties Iice bmdmz property and permesbiiity
2 Fattern making
» Prepars the pattan reqmred for the mounls. The pattern 1= fhe repins of the oect 1o be

.|ﬂ-|!.n:h uir..i:—-




3. Preparation of mould bax
. Fz;raﬂ:;lh:mnﬂ&mvﬂnzhmmidagsmﬂmmil =t The mmil =x shoald
sTons anou=h to Witk sand the fores of Ligmd metsl
4. Preparation of pouring cavity
v Mowponch and remede ones the pettern i de the mopuldine swand i ordes B saks 3 oy
sxzctly sinmiar tn pabiam.
. Pouring of molten metal
s Now poar the hauid matal note e caorty weth oimomioes Sty foes and ksep the homnd
metal © copdand sobd
5. Breaking the mould

» By krsgnns the mould remorve the solud componenis and do mochmine preces o make #

L.

L]

33 Explain different tvpes moulding sand with their composition and

properiies:
Tvpes of moulding sand:
The prmrips] material nzed S moold pelane s = efnee ATl s 3re frmed b the bresiine op of
ronks dusto the achon of forees. Nodidms ssng ste-Milowine iy
L. Silica =and
The =ang vmuss doomre the mator portson orthe monldme sand 1= callad smcs sz
Compositi

»  Sifics (Groa=20%

» Al Nz Mz Omde=2%

¢ Waa—1%

2. Zircon sand
v it13 baseally = momonrem szbecate { froeng )
v Z0=5625%
L Elﬂ;=_=~'.';-l.5':'-'l
o AL O=192%
e Fa O=074%

3. Chromite sand
#  The sand 1 oeshed from ehromeore. 11492 wigd for memizchames of steal
Composition
o Cr D=5
* Fa O=28%
= S5i0=23%

v Cao=} 5%

4 Olivine
o Ohvme scosfam te mimeals fostent and Gexds [t @ vy vamtie wnd e e usad £
errooth fimsh prediuct




ertizs of m 5 ¥

1 Hm'ﬂh'g
. Eﬁﬁe;h]ﬂyﬂfth@mmﬂm;mdmﬁmm?iﬂmﬁepﬂﬂhammmm;
1 Collapsibility
oAby of the mrabiing ond =2 thet of wall =t offs only regstance a=ainst the contrarnm
> Permeability
* G tvolnns capenty of moulding smd is eallad pemegility
4 Refractoriness
v fricthe sl of owonidins sand to with =ond st bizh temperghme:
5. Adhesiveness

v Fris the sbilit of ceonidine sind 6 Aot shck to ths gusles sistal
3.4 Classify different pattern and state various pattern allowances:

Partern:
> I3z zmephez of the objec: bo be prodneed waf some modificsbon, The mosmBcanon = mthe form
of allonanses core pronte and paddines

Classification of patierns:
timglz peecs panern
Loos plues softem
Gated Patism
SweEgp pani=En
hfateh: plafe partor:
Sesigton mfien
> ﬁummuupbzmlhimmd;uinnﬂmﬂeﬂhkmﬂzipﬂﬂm
T ——

ok [ TS il

Tt Pt e

e

=iy

e

-

—

Split piece patterm:
# Th isvsad Wisn castine componsants bavms comples dasizn It & split zlons the pertise surfEce.

ﬂ——ll—| 7N
= )
| _‘ L]
._U_ll_lm VNG e
NES

L




# It o required when one piacs on split pit=n s suitzble for withdraal fom the monld.

m;!‘ E,.J
Caked .
» To poducs = grester mumber of sl sire prodoct 11 8 smEleTon we can use pated pattern.
Pty
LI:FIF "'.- ,-H'i 3
LY N HinAe
Sl L

" Al

{ R
I'-.--'I Sy \...' Fa

i

Sweep pattern:
* Tomodurs compiss 34 éﬁﬂ;ﬁ:g.’!dg'ﬂmm?zﬁgﬂdsm

Afatch plate pattern:
# To modoecs :mzll grs compenants Krvins prve comples shaps in msss prodocton we c@n me thes
Et=n
-m-
‘hT_'I:I.I"F ‘;’ | " lm:zl"—
_"J'-ii-:-_' : . bis =
e e T L
e e Leererg
Skeleton patiern: .
> Toredoce the amonmt of petarn: consumed @ preparshon of imee sizs 1D components We c3n e
thiz pat=m
|
i i i




Parern allowanees:
> Manineof allesances n sneinesine porph. of viewr s that Ezpt somsthns sxira materisl over the
speafiad u==
¥ There zre five types of allowanses::
*  Shnnkase orconiracton 2llowvances
v [l or tapper allovances
¢ Lischmmes alloganoes
v Dimforties aliswanoes
Shrinkage or contraction allowances:

patten sw ik hieze Hom thet of the fimshed prodoct Thes i3 ey 2< shrmbarpe sllovemres

LT [T
ﬁmﬂ Ein e W A
F
[ 5
Tvmpsinil d—lﬂm F e [T
Ll s '1
k I
|

Sgure. Shrlikags &0 cvtractan Alowance

Diraft or tapper allowances:
> FPattemn draft = the l3p= placed onthe patt=rn topiares st e paratlsl 1o e drecnon mowinen-the
maft=rn 1 vathdraem Som the monld, to allow remomal of the pattem nithoot damzzme fhe monld

Mschining allowances:
fimnh. B dependa on ks sm= shape and wolmms of castm= confismation ofcssime dhisactestcs
of mata] 2%

e gneigon ot mugn

tinge 2 (ilp reashites
dizrne s

e
1". L
.L"‘-..
=i
L FiEmdn




Rapping or shaking all owances (nesative allowances):
 Whes the sottan 1 Sioled for sy withdranal the seould sxiy z=ts shishly L in dimsssion
bha made slishtiv soaallet than the desired sme

RS SR RRL e |

Distortion allowances:
> Dependins upon shizps and sir= of the caxtine dus io diffssnce i shrnkaes rat= thes = 2
pozaibilit of distartion of the castine to cvsicoms this opposits 4o the diraction of distortion the
patt=n will d==2gn by wovimns mdmnmﬂlmmtﬁ

g =g \ 3 =
I ] L N = = T - -_..‘
- -
[l ==L LI Lo ] TR =y
[ B W T iy T b

Distortion Allowance

3.5 Classify core:
Core:
s Amgma‘h_déndn:mﬁﬂ:ﬂa:ﬂm vrinrh rrmires
e ol of 3 cashms S which no prov=ion = bean nasds
m the patterpfor monids

s

Function of core:
w  For mrodonins bhllow castine cofes are provided
*  (ores tnav b omniorad o mprove the monid sarfece
*  Cpres tnav bonzad $o moresss the shreseth ke mmonid CEFL LRSS FEEERRTEETEERETH
®  Cores may be uzed to form the gatins system of larss mze monlde

Classification of cores:
Cares may be clasafiad meo fflowms types:
2 The state or comddrhnn of cors

l.&ﬂ!ﬁﬁ.ﬁ_

2. Brvzand eore
k Ths nsture of core maten=! smplayed

1. € bomdad oo

2 Feam bonded core

1 Gisll s

4. Sodmmm mlicata chee

G| WLETE

e D

G ol e e e e . W

il ol L . - T




e Th= skapeand posmion of cors-
l. Hxmzeatal crxe
2 Veteaizas

5. Balanfed core
d The fpe of rore kandline mocess ampioved
i Co- process
2 The hot vox modess
b cold = poesa
4. O no bake process

Censtruction of core:
Stema mrindved m comstrton of pressstion of oore are @ inllows

a3 inf-
®  Corezsrd 333 sogiahle g mpvips for mobmecares.
o Cores omdd mmisthsva £ pess deffest qualiv festmirk 33 shre=th hardness permackilis

Alskine the core:
2 Sl s eat bevade pmwnlly m bend rarremesd core boses
. ﬂmﬂm:ﬂemﬂﬂm:mﬂy:mmﬂguﬁunﬂhm;uﬂmmﬂ
shinper. ecre blower, sorz sdroson mecma. shelf sz mashime

Baking the core:
®  mee ihe ores kavins prapares they ore placed an eorz plstes and send for badons
v Core bakmg develops the propsrhiss of the ccsamic bindars

Finizhine of core:
&  Bsked cores = fmizhad befores the can besat in the mould
«  Core fimiebans conzist-of eloanme wrme and eors 2ssambly.

Sittine the core:
v Core oitfins meons plaons the sore o ths moold
s Srall pores sittm= pe=ane plares the sora1n tha mwonld
® Sl cores sre st inthe micald be hond whies 3z bis eores regumed msclns.

A.6 Describe consiruction and workine of cupola and crucible furnace:
* ﬂupn-h.ﬁmmEanplu}aéﬁ;mﬂ!m;mmimtmgﬂﬁhuﬂmgmgmtﬂmﬂm

Comstruction:
= A supels 13 colindszal shall somstrorted (uamided o rvsted) Seey beiler plat= (6 e 10 mow)
open 3t both it top and botfon and i lingd with Brebrick and day.
F Ar-from the Mower cones throush the Blast poe shd anfers mite wind b wwiuck: sorounds the
copois and miophes ar evenly foadl the Tuyemes
» Tuyers exiesl through the stzp} shell and =fiadny wail © fhe sombustion ome wnd sopply ax
marssorT i comboshon

=




-
=

L

Thar= s 2 tp holz m the copols from whers the moltan mets] 1w taden oot o peur mie the moulds
Opposrts of ke tap bol= 2nd = litts neher tian matsl Soats e the molien motzl and & emomd
twosgh the =iz hole

Tran grmiee

o ] et
—i—-—'--. m

n
iLegs 7 Flas
1 Mikad

Cupolz remmins exthes open or has 3 metal vneld o 2 3park srvester st Pz top

[n 3ddrion. 3 cupsls s= provided with 3 chursine pletfaem mnd 5 shareme door 3t surabls height to
feid He chprpe m copoia

Cuopels tapeerthe: wary-from [ e 15 oz (o & more) afmelied pon per Bez

The heyehi-of 3 copols 1= conmmomy shout Smifrs andthe Gameters of copols ranses fom "Jomte
15 meters

Somshime= 3 cipola moy be fitad woth 3 eollects Git= and preciptstor to

VWorking:
The differay deps imvolead in mpeils finmacs ppecetions me-
{a) Eggr.ﬂmn of Cupola:

-

VY VY YWY

TtEhﬂ!ﬂmdﬂEEd}ﬂ#pﬁﬂbﬁ'ﬂﬂ

The cogfent: (Unbormed coke, sizs and mes!) intha copols faft Som the previoss msiins oparatom
Slag. coks and ron shokine to the sids walls ofthe Sumacs ar= chippad off

Diamasad fre brcks (tmmed  oeied o brokeri == repilaced e nenrom=s

Sand bad i praparad with slops teward ths hals:

Unrs e fnnsce 3 recondtioned fhe botiom op=umy door 35 sloseg and coly sipparted

Spemine door

(b) Lighting the fire in the coke bed:

-

Cupolz i started 1= fied zboat thres hours befors the moltan mists] 18 sintable v pourms m fo
the moalds:




¥ Fer shrine the cupsla soff and drr misees of nopd me placed on the sand bl rammed dbaie the
botteen opening door

> AT ppressary Gor zommbostion of coks antes from the Turerss

¥ Besmdes uumy wooden peaces Sop murghine foe 1 the cupels, the ofher methods wiuch sranzad f=
th= prrposa mﬂ.ﬂﬂﬂm&;&&@m (1) =2 toeohe=

EclM

Aﬂ!lthEﬂnmpddethﬂmchﬂmgﬂﬁmtum&ﬂ

- flngmgafmgﬂhmlﬂmg&rznfh&ﬂmeﬂhn}hmfmﬁd}mimuﬁlﬂjuﬂhﬁu
lewel of eharzing doot,

> Fox1s 3 sabstance wfreh nas formime zlas to remor s impantss and retired exraanon of mon

# Tha finx== yr= bme ztons (e, Anorspar [caf:), calomom sgrinide {cace-), dolomits, roEnssmmm
CATTerEts S .

¥ The melting rhn corbonstes that tp malt |0 tom of ton, onzfon of cale s raqumad

(d) Melting or seaking:
¥ After the copols 1 flly charzsd & scakine pencd of dhout 30 mumt=s to on= hour it =ven fo
permmit-the chares to prehast
> Afe= the o bizzt b3z been on-for abeot 10 monetes, miotten rom starts aocormEatine in-the firnsce
and zposars atthatap hols

(¢) Opening of air blast:
7 Afe soalons (melnes) pow the 2oy blast Sufly openad

(f} Dropping down the bottom:
# Abthis stars the g blast is shit off the boftom spenmz doce is knockad down and ' the ramcing
the copols are eher dropred oo to the floor o ido s okt -

Crucible furnace:

> Ins crosible Eansis the malz] charze'ts placad and melied In s croshls-

> A-zruchie = made up of athcon cartrda. pranhnte o other reffactory matenzlz and o can wathetand
m=h tempeatars

o Cruﬂﬁ_nmz'mhhhmdlﬂ'!ﬂ sirss rypeins fomme | ome 4060

# A ouobls Tormecs i thoush manly ussd for maitne of non-ferrous metsl and [ow neaitms poot
allore it has siss gepd fiv-meltine of st o and sieel alsa '

> A-gooble fomace-consists of 3 steel thell providag with refectory (e onok) hming meige

# Acooble fomace hes the Sllowns advanmzes:
i Lowinitial cont
i Esxyio operafe
i, Lowonstof foel ete.

Construction and working:
P ~ooitmece bas crusthle placed mo= gt below the mound levsl
4+ bmzrbecols ol or g2z fred Anvsce bot pmually 8 & Sred wath ecke
¥ Enoush coks 15 pecked round and above tha crooible pot so 25 to malt and suparhest the metal
chezz

=7




Froor gute
¥
: =
| Coke =
e
e L
Pit e
: 'l‘ﬁ* * by
o N N :
fz S8

B e T L S e

o Themetsl charss copact of f5E pon, Sodmary reboms =04 brokes casfins:

4+ Tha cole bed 5= formed ransfed. and aiiowed to Bem:

+ 'ﬂuunaﬂenmnﬂedim:ﬂnﬁswﬂhlht:ﬂhmmb‘gAHﬁd it = dad.

+ A bloue 13 usall to movide the mececare @ for the sombnstion of ke whils the chors= {3
msltinE

% Ac the churps melts and sitam:s e Tequired pognns fempersiore, crooisie 33 wongnt oot of fhe
furnace wath the kolp of toncs 3nd 1= takeen 2 tha plece of poomne

3.7 Explain die casting method:

Itz mistheod molten tisds! = torced mio pamansat monld (dis] ety under prezzure
< The pressure i senarally obtamed by compressag 35 o mydrauhoaiy,
¢ Tha pres=nr=sanes from [0 te 200 ke o and 1= sreotamad winle' the cestme sohihifias
& Azsoevytad vith the hivh-oyacoore gie the Houid meta] 1 mijsct=d m to the di= coite

Die casting machine:

A dis stmz mochine perfremed the Bllomine fretons
¥ Haliintihetio dié Rilves Somby buesthor

F Clogns the dis

-

s

Ipecting molten metal m to die:
Omemms= tha di=

> Ectinz the cochinc of the dis

- di= cagne meshmes eontists of foor bawe slemiants

L Foame

2 =ourcs of mpoliee metsl and molren metal Gamiar

3. D=ostme dee

£ meslmecton merhamione

Types of die casting:
Tt de types

1. Hot chiamber dia castins
2 Cold chamber tie cazhine



H dis i ooEs -Neck

Movalle o
dia hadt Fixed elio Fal
R
plra - N |'_mn“[:#
oz +" Fienésr
Cavity — "
] M
Chamber
Figaies Mol etasimbie dik cnnllig

¢ Tha cast wom mppee-nack 1z sp pyvoted that 1f cen ke dipped beneath the owfare of tha molten metz!
ﬁaggmp.nflhég:luﬂ—na&
+ Goozeseck = then mized md commsrisd toran sirimes which axpples:ar preeswes o foree the
meviten metz=l mio the closed g
< A presare reqmred for mpechms matal e the die i of the ordar of 30 0 47 ke'om- Affer the
cxstin= hax anlidified the soodmmack b 2onn dipnad henegh the sealt=n ms=h] o ecaive poften
mstal zearn for tha et orela
+ In the msgnimme die hajves open ool casting &= gietied md dis choses m ormsr to recere mojtes for
preducms the sext casnns. The oycis repeais tina snd agam.
Advantages:
%+ [f23 zmple machme 335 recards %5 construchon and opershon
+ %Ehﬂgﬂphﬂgﬂ'hﬁﬂ:ﬂﬂﬂﬂﬂﬁmmmm.&ma;
Dizadvantases-
4 Production rats 14 lover nhin comrsre (o submese plunger iype machms
< Comprassad mir doss not producs prezsors on mlten metal so affectively 25 the phmeer doss.
Application:
% Araniecton fype of bot chamber s ceestine moachma can prodoce cashing of tow tstine matai
I0CE 3F TN, T and fEsd

Cold chamber die casting:

Tfﬂ?‘;‘a‘j‘:‘—x J— Fauused th hedl

Eioctar S Lada
pins &SNS

'“l.. L
Oty R

ﬁ wam Fiwm

*— Shei chambart
i

i




< In this dis castmis method. the malhne oo fs not an intesval part of the cold chamber di= cfms
mmcunz Mcien metal 1= brousht md peared nb the dis astme maickine with the hdp of ladl==-

= Thiz machmes consisis of 3 mesume chambar o cold chambes of evhindnes! shape Giled wih a zzm
omzlh opasted by pvidranhe preaanre

& A soior guantity of molten miea] s boushd in 2 lafl= 204 poursd into the cold chenbe 2fier the
dizz clozed
The rmm fwces the moltan nsts) o the dis
The presere requred to e metal mts e e s 200 1 205D k='omr and henee lnoh soussees
2oiton s evsried on the mats] while 1t salidhfias
Onoe the eastmz has sphdifiad the mossable half ofths Jis fe slides 3wy and the dis opesy
Core=s mr="ithdown, mm moves o heckwan] drectinn and fhe =ectoer 3shenred in fors the
castins out of the die half

.ﬂmﬁ:
O Czamms produces =e of gr==te demsdy
& w#mwm&mmﬁﬂmmmEmﬁmaﬁﬁmd
Hhoeney

o

o
e

Disadvantages:
4+ drez v=y heh pr=mwe 3 preliad Inoeold chambes &= o=hng, ﬁﬂmllhx?sm’aemd'i
sronsar in grderto with st tha sama

émg‘m‘ "
& Usad for makoons castins m b= psnesuoen afr

3.8 Explain centrifusal castino such as true centrifucal casting, centrifusing
with advantages, limitation and area of application:

Centrifusal casting:
- mmﬂmﬁWIGMHﬁEm&h@dmﬂmarmm
E:tdﬂrg:lﬁzﬂph}&;qurmﬁmlhaﬁhpugnﬂﬁeﬁng_afﬂﬁm
¥ The seirsfisss] caching 10 lazafad min the Dllowns typas-

True centrifugal casting:

* True canmifa=al cestme 18 of drmzie onform bmer dusmater ond 212 producad by spimms tha
mcaild albo iy awn 20 sithewarcally o horizomi=ilyv.

> They mvemors or less symmetmical confizuratan _

- A-_qdmdnﬂlmnnl&ﬁm:dagnrcﬂmmﬂzmm:mﬂisgﬂaém:hﬂm.a‘]:emm!bz_mgpumadu
thromm o the ait=r mrfes of the menid carty

- Tmmlﬁh:&EEiu!hefmﬁuf:hn]lmsqhnﬂ&.?h&q'hnﬂsnﬂllhﬁiﬁ&ﬂmﬂedh'
ths zmnount of Eomd metzl potred.

P Camm= cogls znd sohdifes o eofode jonards the os of rotstion by promdime conedrions wiach
satup drechinmel sahdification to prodoce cadtmes free fom shrmicage
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¥ Troecaninfir=al ety mav be prodoced 1 miets] o snd [ined mogids dependine arssly mpm

POURING (M TRUT
CENTRIFLIGAL CASTING

> Parts not ssmessinesl shot 220z o8 rotston may b 25t m 5 sroop of mmould smapsed in3
ciroie to aiznrs szon other

- E&m&ufmuﬂmﬂﬁmdmdﬂuﬂ:md&mlhmmhﬂ;

> 'ﬂit:mﬂa_umahﬁnmﬂfu_aﬂn.afﬁﬁﬁ;ﬁmﬂ&ﬁmﬂdmnth&z;ﬁl i the
moald

F Cathne shops tmposes 0o cpecesl bnotshon i this-peocess dnd an sbweod univmted vanety of
srmalle sbspe can be cazt

# Aonld czrines ave feed by 2 cenimal sprne moder the schion of cemmfireal foves

* Whe mﬁgmmlﬁﬂémm'lﬁem-ﬂzﬂmﬂﬁ:ﬁmmmﬂi the mthed 1e ceilad
stack monldins

F Bz uzed fow prosioms w=ive bodies, phers #nd 3 tede tanaty of other el cashmzs m Eres
quERties.

Comimpy i B e

T Fopy— e

L e el LIl

Advantages:
Ineluszom: and weporibas ars lets

Hazh caxipest.

Formghion of boliow irenors without pora

LU A )




Disadvantages:
Es énm:zﬂm&m of the wine swfice of the atms
¥+ Wotall sfov= con be csst m fhis way,

Application:
F For castme of pipes Beahimes. sears - fiswhee| st

Investment casting:

et B rvngms e T Fypvmm Bl © gy P vms

B Investmant sastme 1= one of fhe oldost pamifirinree processas datme back 1000 of yeors, i thee
Proces moiten matsl = poured mito =0 expands bie ceTame ol

# Thaprocedure for Imeestment costme are 3s Dllows-
LPh'mfm:rlsﬁm.
E!—mﬁﬂ!ﬂﬂﬁpiﬂ.ﬂ"p mmlﬂalmhlmﬂhﬁ_mﬂjzﬁmﬂiuﬁmm-mtjh
mad te form 2o urerr] faaturas on the patten
2. Mould creation:
thiz pattern iz dipped iefn 5 cemmic dunry which contains slica Sow, =hyl dhicsts bindseand Ho
3. Pouring:
The menld 35 prekegted m s fonses and the molton miota] i sourad by 3 bafls o the satitie system of the
Pomrm= & trpically achieed manmlly under the fores of Zramity and alse presame.
4. Couling:
Ah&emlihubaﬂhdﬁnmhnumﬂnﬂiﬁtﬂmmhﬁiﬂhhﬁm&em:fﬂaﬁml
pastin= Emhm@ﬂemnﬂamiem&r&aﬁfﬂumﬂuﬂ:ﬂﬁl of the minald anid ks material usad.
J.E-_HEE
iﬂu!hsmu-!hmmanl coelzd the monld ran be brokan snd tha seshng remore The mould iz beoken by
GEINE wWEtEr oI 1=
G. Finishine:
Offen tmes Amsbhinz cperstson such 3= pninding zre used to gmooth the pwt. Het frestmen 3 2l
sometmas wed to harden the castmz parts

Advantages:
v Cam S complax shapes fme detzils
¥ Aoy matenei opeaiions
s Hazh strepsth pare,
* Very sopd siriecae Dmsh
o [ittle reed for secondary machmms




e Torkune blads: srmet gt pine fitiees |ock ot Band topls jepelley oo

3.9 Explain various casting defects with their canses and remedies:
*  Under norms] condittone. fike =ll melheom! prodests, castmes alsocontam certam mparfechions
* Dty frand in crsting meay e divided ints thres frpes-
1. Bafis whick can be poticad on izl sxaminstion or piesspemeant of the rasfine
) Defects which =it mader prface and are reveelad by mockmme sectidmine o
i Matemal defects discoverad by mechamecsl t=stimm (tamsils, bendine, unpact ste ) of tha
ashins.

. Mismatch or mould shift:

Shift or Mismatch

/

» It odoces 5 casting whick dees oot maich stihe partme Ina.

Causes:
v Worn or leosz dowsls in pottem road=1n halres
* TFauity résistening of top and bottdm balves of patterss moont=d on plsies
2. Pin holes:
v Pm holes e mnerous ven small holss ereslad on the mnface of 3 castine affsr the
sarfzos higs Besn-cleaned by shot blastns
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[+
Faniy ausfa]
Gas dizzolied in the 2llov znd alloy not being property desasiad

). Hot tears:
o They arz int=mal or snisml eracks loving rcz=d sdes ccumng immadiseh e
solidifoaton
Hot tear
C.lmu:_s:

. E:ghdﬁmihﬂzhz;ﬂ:ufﬂ& sangd sould.
»  Too muck shrnkzz= of me while solidifiine
v Slow monmes of molen m=tE] do= to ol =ates

1. Wrapage:
" ﬂamg*m&ﬂzfmhmﬁlhésaasup_ﬁﬁmwmﬂﬁhﬂdh
it yah v prcisaiiod by diffsnt st of fouic 3 e T8 sk

e
tlﬂ!fﬂ-:
* Pty cashing dewEns.
*  Absence of duectons! solidifieation
5. Hard spots:

* B oot ooomr m srey ron cashins hesns mEnfient ahson contant.
Canses:
v Fanity mieh] compomhen
ofer parts
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G, Fuzicn:

Causes:
¢ |3k ofrefactormess of sand
¢ Toohink meites mats] teempersturs
»  Faulitc patue yysiem

7. Metal tion and roush surfaces:
o Alabton mstsl amters T the spaces batwesn the sand srams and renits in mets) pemstration

Capzmes:
s Hrsh pemasbshiy
o Py dey chereth of zand
* Poessainsmad
* EoRrasmmmme

Inzpection of casting:
* In czshme mocess fost fee cashines wall berapecied dmensdesslh md the patiem 13 gualifed
aftsr wards, daly few random impechon: ¥l bedons: Svery vashins nEnt be impesied fr fndineg
gat-ine defects m csstms procsss:

Methods= of intpections:
*  Dhifferent methods of inspechen: ars 20 ollows
Vizual inspection:
¢  Common defecs suck o wofess rourhesss omisson of cors, s aacks zam be d=ectad by
mEnal mepection of cashine

Hyidro =iafic pressure fesis
u  The hydiostater proseire (el 5 condocted on 2 casiins to ba woad 3= 3 preamye vessal
*  Thenthe cazhnes iz Elled onth water, ot or compeeszed g, Thare affer the stz 1= submarssd mz
soep solution ahen any laak wail be endent by the bubbles that come:s out

Radio graphic examination:
*  Thes methog = expensrre 262 1=-usad ondv {or zub swrfce explorshon vemons defech ke toags
wcinson: poroty, cracks, and fmars can be defected by Komy and Yorzy and pamno ray m thes
msthod

Il o s
#  Inthus mathod an oxnllstor need to send an abrazomc aznal through the castms
*  Tha s=vglis refiected back and thyy refiacted semad o3 then detacted by an ulvasomes detactor
»  Ths fims mteres] mmﬁﬂgmdmdmm mﬂmmﬂuhntmd
rerprihirmty,

Economy of casting:
# Cadmnz has beenused fr shapine matals since the sxrhect days of cralostion.
iz




A nade vanisly of sz and dopes of smpls md complicsted neture cam be producsd in differant
o

S — N

Casme provides the sreatest feedom of 3zcien in tarme of shaps s g tha produoct soality.




POSSIBLE SHORT TYPE QUESTIONS WITH ANSWER

L Define ca=nimpgs proces= (016 2018-W 201257,
Amz; Casting = = process of proguoine mets! componsnts of desrad shape Znc sire by pournme and sohdifr
g1 the teo—stins ko

2 What iz core? (2018.52020-T0)
Ay A oowe 55 3 body ufﬂn:i‘nh:hu srmioyad te Fad'uzis catty i the cashme

3. Wate differemt properie of monldmg zsnd.
Ane Flow ahility

Colbapaibilit

Parmmaghilay

Hefractormass

4. What iz centrifuzal caztinz?
Anz: Tha eszential Sagtures of ceninifizal casting are the mireduction of ligmd metsd into 3 potsting monld
Cantmnm=al force nlavs 3 mewor rele m the shapm= and feedme of the casne

£. Define die cazting. {2016-TV)
snes o fms method molten meta! = forced mio pemnent moald vty unde fres=me, The prasma= =

6. What do you mean by pattern in castine? Wriis the types of pattern. (2015, 2617, 20019%-W, 26212
AL

Ans In eastne pattern is 2 raplica of the obect (o be et used to prepars the ity mto which maftsn
srsteniz! will o pomred Gorms the cesting mocsss:

Trp== of pottan- zinsle mece paffen Joose moce pattern, Eated pafiern splt prece pattem choelatom
je=11=x:ll

7. What do vou mean by permeabilsy? (CO12-WY, 2022-
Anz: Pameclelity 1= the property by wiuch we canbmow the abiliy of matenal to renent fued or g3szes.

8. What do vou understand by the term Bizsrand Gaie? (20812-T)
Amz
&  Fiser - it i3 known 3= 3 feadar peearvor boilt mie 3 mefal cpstmes monld to present cgithes do= to

dhrnkg=z
s« e A otz 3 chonnsl winch commects mommer weth 3 mmld sgente znd throneh ochich minktean

Tra—

msiz] Ao te fill the moald ity

4. What do we undertiand by economics of cartin=? (2020-W)
Ars Czatims s besn used for shapines el in:smnpls and commplicated form It 15 most verssfile
mEmmizcnrnes mecsss Iz oeed for s produstion.

1. What sre the sdvantuzes and dissdvaninze: of cuting process? (2015T%)
Amzwer -
Advantages

*  [oamorestes =ov compies struchrme sconomaczliy




*  Thesize of oleest dosan't mdter for caztine
s  Tha can gaste an xomst= objact.
DRl catiss
* B eres poot mriaces tmzh
*  Czaies gefeactz imroives itz proces
* Hiznot scononucal for mass production.
I1. What do you mean by remability of moulding zand” (1021-W)
Amwer: - Snwe lorpe guantity of sod grs iad ie 2 Fonde it 18 vEy peneiortand thet fhie ond b= r=mgble
othorwica apart from eoat it will erests dispais!] problsm:

12 Whaet iz meant by mechining sllowsnre: in patters maloes" (10211-W)
Anzwer:- hGchining allowances or fimshine allovwances = the s metenal added to the corfain parts of
the cashine forembis e machimin=ig the requred sre aomacy: mud surfsce fmth

13, State the steps in core preparstien (2021-W)
Answar:- Core sand pregamation makbes the core, haloms the core, fimshme of eore, ==thing the cora

I4. Definz porority and by remadica (2022-T4)
Anzwer:-Porozity 15 the conttion mowineh the £=5 o smail boblies got shaprsd m tha welded sone Biow
oles mre the bree E3= conhiss or bubni=s crexte o the welded zons
¢  Badumes sopminemeztaread b alionthe s3casip stoope
# Tz propemouldine snd .
L |
15, What iz the funriten of chill and chaplet? (2022-WW)
Anzwer:-
Chill
A ehiill s 2n object usad o gromats sobidifisstion 1m 3 specificsion of 2 metal cstine menld.
<50 =
Chaplets are vied o support the core mads s monid camdy 1o ke re of @5 ovn waisht and oY eroome
the metalloshe formes
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POSSIBLE LONG TYPE QUESTIONS

. Deseribe with nest shetch (he sonstroction and workme of copula farnace. (2017, 2012-W7E, 1021-
W.20212-W)

1. Denrribe with nest rietch the conztrurtion wsd workin= of crucible fornace, (2016, 2015-TW, T01E-
w)

2. Wirits 3 thort note on different fypes of mouldine 2and with their comporimion. (2017, 2019 -W/5)
4. Daarrita hot chamber diz caztinewith sesi shateh, (2H19-TF]
#. Deceribe cold chamber die cazting with near cheick.

&, Explain meonlding zand. Fxplain different trpes of mouldine zaud Stste the desirabls properties of
monlding cand. (20185}

7. Describe centrifuzal casting with nest cheech, (2016, 2018 - W, 2018 — W, 20225

8. Deszribe verous castine defecin. State there canse: and remedies, (2017, JO1S-¥%, 20105 I020-
W20I2-W)

%. Explain variows rypes of patterns uzed in costine, (2018-W, 2018-5%)

14. Frplsin verious pattern sllowsnees in castine, (2016, 2017, 2018, 2615 - S'W, 2022-W)
11. Explain diz casting with sdvantsze: and dis advantazes (2015-5)

2. Explain scalding sands with their compesitions. (2015-W)

13, Dizcuzs shoat the xifizine and redurine zanes of 3 copuls fornace. [2020-T)

14, What do mesn by = hangine = eore” Explain brisfly. (2021-W)

1%, Explein aboui differ=ni son-destructive teziz carried ont to detéct casimez defectz. (2O021-TY)
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CHAPTER NO. - 04
POWDER METALLTURGY
Learning Objectives:
£ Stz adramtuges of povder metallizzy techmglogy techmges
L Fapdum 2itering
£ Eromanics of povder memilnrgs
4.1 Define powder metallurgy process:

o Powds setabinrer (FAD u:m_ﬂhmmgﬂipﬂth hﬂ:ﬂ;:&mmﬂpﬂwﬁm
‘E!j:EIhEhTTEEE'ﬁ!-HJEEﬁIEﬂ_

*  Or mother words, o5 fhs process of blendme fins powdared muternls, presyms them mto'=
&Eﬂlhﬂ'fwmnﬂmmhﬂhﬂﬁ
materalf sintaring]

Fowisinre
4- '
B3 = e
| }
=
b

The poveler mstallurey process consists of foay hasie stape.
L possder nunufscturng
3. compacting
4. zferme
4.2 State advantazes of powd hno echnigue:
» Huzs potential sysinss & prodictios by mine povder petallo=y whish & ssared towards mess

s Emmﬂm!mﬂyuﬁnﬂhm&@mm&

- mmmmmm
» Partslsve goed chesmical homogensite

= hmﬂtmh@mmw comparad 10 pEaclmme




4.3 Describe the methods of producine components by powder metaliurey
technigue:
L. Powder uction:
o Viitgzli-all ron pewdsrs for pondsr metaliores are produced by nieta| ormbe or watesr
ommzzteon
* [npowdar mesalborsy process the followine tachmaues are smad for prodoction of pondass

a. Mechanical pulverization:
v It = 'dons by ouins merhanical palverser soch 25 comster risting blades repadly movins
harnmers. Doe to mechanicz] Seres = breaks the metal sartwles mio fine powdes. Ertls
m=tals and allais can ba poprdarad by thi sedithad o 2 gz 280 003 m

b. Shotting
*  The = apother method of rotooms metal pontders. Intms process me molan metzl 5
pa=sed through anonifies sud coclre o by droppenz mts the watsr

¢ Aronization
v Instomsaton process, the mets] - fivced thmeh = smal]
orfes cslled mogrizaed 22 d:aut@:ﬂ&h‘zaﬂmnf
commnressad I o 'i'ﬁ-iE’_]i!'! aned thast cosl=d i fse -
ponaEeE sneeihe partcies-are vary omall e somes, thrs
Proc=ss & cil=d stermrateen . Deodsten of the metal powder
Procass geEerainy weed oy metak hrvme ony pebimg pom

T T AT

d.. Electrolviic deposit: i
o The premis wrolved o ths methed = somibe to thae oF -
alertrolrz, dunms whick 3 powdsry deposit & obtaingd in J
the cathode The depesd powder sorapped, washed, drjed =nd

then pobverized fimther to £= fine powdsr of desred e

*  Forsiskine Cu powdss, Oo pletes are placed 3¢ mneda and

mett metz! pizt=s (Al e pleced 22 exthnde Onpaezaae

-

Lalhmon Anuoe

alectne surenr, copper pomder depeats on the cathods and = .
serapped offf
1 E#‘:
2 or mixing of powder:

% Tha fine powners e mimed Wi lubnrsnts The [ubncants help in impartine gpod fusiny o
thes pomwz=rs Eﬁmmmnmnﬂmmryﬂa&.pﬂﬂnﬁmaﬁmﬂtﬁmzm

srensin



3

Com

a. Die compaction:

£ &=

Tha s purpess of compactine procass w the frmmes of met=t pondss mio compacts of
deszred chape unth cufficsest siresein to willeimd =pchon Fomthe took o8 mandhng &
without tresisse or danaEs

Varems msthods of rowds copiarhoh ma

Dhes @re mzually mads of =cond hedensd stesis iy Fiog o L
The dis cominh 2f fue parts b punek avid upps
punch. The smetsl powdar = mfodnoed it the cavity i [1!_
of the da_Negured pressurs 13 grvan v movement e
of upper 2nd s punenas ouards esch oty e :

B srean compact 5-Siected Fom the lowerponch —_
Ths rressyre commonly emplovad ranses frowm £ 5- =z i1
Fhtpew'sn mebl It o be shimped b draulie o L
mechyreat

b. Povwder exirusion: Pl Eat wl T

[n this groce=s the poodes & cxmmad and placed m sorea bimd ey
of testz] contsiner The sezled contameer & hested and than

axirused A fer sxtrudme. the comamsr mztens! = removed
gther mechameally or chermestty. This technigns =
streersly paad for hizh demestias of productisn.

B s WL

€. \Nibratorv compaction:

d. Raoll rompactine:

Y ibratory compactms mrvabees fh&:;:;uhr_z'imufptﬁm—;lhiﬁm s itameons v cmrms
e of 3 woss of paprder trthin 3 meed s

In poordar rofline: the molle 3= ot sud= b ands =0 thae the
sTp emerEss vartically devmesds. The' confmmoms
Eadm= of the powder prodineesthe stnp of mfimzte
ben=th Then the =t 1= andfared for 3 v=v sthort time.

Continnous compaction.
I the wocess the ezl powds may be spplied mine rmeof 3 slonv o be codted on = tmets]
sereen U zohd metsl shest for slectroges mmcks| cadmmm recharpashls ransrws

4 Sintering

The compucted mas ic hasted 3t 2 tmmpaatme below the pe=ling pom? of msjor consitney m
3 formacs wih controlled stmosphere



3. Secundary operation:
o [romehades the procsss mich = axines machining trastment and mpaction
+ Sizing.
v The smfersd componant & potred 1mE mousd or-ges e Eomths comnosssnt Fnd achseys kish
dimepziom)] acomEIcy,
b Machining.

* | reqmres fmsl machmims s dones on some speciie. besnoms inclndine drillins ver small
[S1ETS

c: Ireatment

* Faris are sobjerted to debanrms and tmmbling fo removs gy small projctions and athar

d. Inspection:
o fnglly prts s mspectad s checl the gmlits
4.4 Explain sintering:

* Simfering 35 3 hest trestment speration performed on the compact to bord it metslhe particles
thareby mrrezza 1n straneth gnd hardness

¥ E&tﬂgﬂﬁmﬂ}':ﬂﬁnmﬂwbﬂwmﬂ.'mﬁﬂnﬂh&mﬂm
poms

¢ Comiprasz=d mstsi pownsr & hasted mos confrofled stmesrdisrs formsce

L Tb.u_;‘.imgmg.:zmqﬁimmmafm:ﬁg;:
Prabest smter cool Sowm

Types of sinfering:
1 s0lid state sinferms

Solhid state sintering:

*  Omby sobd phoses zre precart o Srderme temperatore, TR w3

¢ [tamole beive e powder b etz pomtte |/ m B o B ki
ﬂmﬁmwmﬁuﬂmmmﬁ. i 'f \ el -1 ! '*l
e b | e |

s Particle bomding & mitisted comect romt whichfimm. -e, < =4 @l 9=
sow mip necks. reducims the potous befwein - E \ I [ | I.' g
particle: AN -____;.1._.‘-' -

* Frolon=ad begims desalors spm boumdanss batmeeen : T
partiels inplase of necked rezmme .



Liguid phaze sintering:
& Pigmed phece simberme psaslh involres mummis of mon powdas
= Smallamcont of hiosd phated s precest during mrdams

»  Wehs banid Srmime powder (boride carbide, phosphate copper =ta)
’ 'Ihqﬂmﬂmg_m :I'!‘:E]].'_Gﬂ'.l‘l]]:!‘l‘-,‘ wenare the Hnwd formes spread amd eominimistes o the fovo parteles

4.5 Economics Of powder metallurgy:

*  Ths povder meetaliuregy mamdy ueed for, cost ssving commpared Witk othar grocessss and very
mmigns property obtamed by powdar metalinrey
. Himﬂﬂmhhmhthnwm&mhgl 225 of zalactad fluide
I PM better matediz] whili=ation wath clbcad dimemioml folerance.
*  The P procoss dan:
I Tha hi=test oo materm! whilisstion over (52%3).

3 comparmnz with cther manmizeturng process



POSSIBLE SHORT TYPE QUESTIONS WITH ANSWER

L'I.'I-!_ﬁn.! powder metalberes. (2018-1)
Ans Powee metziesy B 2 peocess for formms matal parts by hepime. comipacied meisl powdersin must
beiowy ther melme pont

2. Sinte aibranbapes af Pl
Ams’ Huze potential ssvmes
N s padiintion,
Giiodl-thermat hainsssy:
3. Define tinterine. 20155, 2020LW 20213

An: The'romparied man o kegied & 2 tomperatuwae below the meltme pomt o maior cosstilust m 3
formzce wih contmolleg afmosphers,

POSSIBLE LONG TYPE QUESTIONS

1. Explain the mathods of produring componentz by powder metllnrey techmigoe. (2016)
1. Expluin in brisf the sinlerine procesc (2015-W, 2019-TW, 2021-1)

X, Write the sdvantape: of ponider metafinrsy, (J01E-TV.2020-W)

4. Explain powdasr metallurey process step by step, (I015-W, 2012-TW)

. Write thort notzs on Bleadine (2028-W)

6. Expluin compacting proces: in powder meiallursy (2021-T)

7. Dizewes briefly about the different zeeqndary processe: for preducine componsnts b= paniler
metafnrey techoiges, (2021-W) '




CHAPTER NO. 05
PRESS WORK

Learning Objectives:

51 Diseribe Presz Works: bianiking. pioreing ard orimmivz

3.2 Liz vormow: tpss of o= ahd pueh

£ 3 Baplam simpls. Coppound & Sromeming diss

i Diazpvibie the vavious advantaps: & diaduminzer of above g

5.1 Describe Press Works: bl
Intreduoetion:

o and rimmin

s  Tha pre= vork mess applyms foee by 3 ponrh o g shest metal o produes tanows compotiests
Yy rutfims or shesrines thechest mstz]

¢+ Vamoes press w:u:izmﬂhuﬁ:n:g_ Firmme. Tommine,

« Bhmims i the spastion of cottine 3 flaf slaps shest meds] The artiele pomehed oot o called tha
bl znd the regured proqct.
¢ The hole ond meta| laft bahmnd 1= dizrarded 22 waste

i

|
"

I:':_::)_ C}chlij.ﬂh—k —y
@0 ®

LI LLE]

I'Il...-'l_]'i‘ll'.'l-l'l'lii

s The wwportard pomts = bisnkms speraten are-

Extranely shorp punches mnd dies are regueed.

Eeduze die clemancs br 3%

Pamictees shomld be fist fared or with shi=ht ore-wav shear

In barkme oparation th==t metsl cultms o senoate pece fcalled blank? fom sormouetms
ok

Bimk sme=The sire - Cleaante

VY YNYw

v



Piercing or Punching:
* [ =3 cultms opeation by wingh senows shaped holss are rada m shast maral
. Fﬂgamﬁb@.ﬂﬁnﬂﬂbhjhmmmmﬂ
punchad oot o the hole bemis wwaste.
*  Proguct sme=Dunch sre = Jooicharsnes
* Punchmes = accomplshed by 2 blankme operahon before. affer or 2t the came time.

‘Elrming
!-.‘_.-"-:-'_
= —
:-'-E--_'_'i i =

'liurl-%ﬂ-x

* [z sooitns opeghoniofemose sk Somasre pat
*  zpaliv doms winle work = ronsh 30 z zeparate trimmmes niace = molnded 21 the Srome stahon
*  Tronmins can also be dons by ah=retme mesheode such 52 Todms

[ e e T T NI TR 11 |

- e ——a ——

5.2 List various tvpes of die and punch:

The dws zre chasified miv thres Spes

i Sumpls di=
= Cormpound dis
; Prozeavedis

5.3 Explain simple, Compound & Proovessive dies:

¥ Soaampie operram dis = veed thhen there = ondy blankwE peerens o sunnle tromnss and coftms
cpEIn

& Sherl portion i keid i theram

*  The smetsl sheot = bald botween fhe shopror plate and die Bleck. restine d=amst the chope o that the

*  Asthe ponrh descewds gt cuits the shest mats] the ponch fity b the hale wthe d biock




o Puiurcug Fuch

Compound die:

¢  Does onb imifing spersmn.
«  The metsl shest 1= placed batwesn the apperdi= and Jower dis
* Both blmEms e msreme are carned ot dorme fhe mme sroke of the machmes

* The bbmion= speghon on the-metal sheet &-commed gut by the telessame actum of the wprer and
lower de= 3= th=upper dis dascands.

& Sithe zgme tine the pomch orestes 2 hole = the contre T tha blank
*  Compoumd Gies ks cioks olerancs o0 condEning parts, 35 =1 woTL i Jone mons sHokE

L wmaail s ——

[Ty

rrrrr

T —— Fiewe -

Prao sive :

* Hogresams dism 3 mmitipks staten Sie

b comsets afz die shoe and = vnpoer plete It skso commsts of mulisnle punck known 22 gane
FEnch.

Em@af:ﬁ%ﬂ@ﬁmmﬁphﬂmﬂﬂhmﬂpﬂﬁm

B tegumred 4o 3o opaations ofthe compopests whess dentli to dipsster ratio & oo larse

The metal sirp 9 be oparted upen = fad berween the dis and srpper plste. _

A stop 1 provided for locating the leadme snd afthe shrep arel duries this first strok=aniv the st =
punchsd

The stnp = nect-advanced the deghanes bebwesr admeant stop dfosss 40 snivther sfop

* Htmugﬁmnnﬁstehﬂwep&ﬂnmz&peﬁ{mdm&immﬂxhzﬂmnuﬂsh?

# Apmyﬁmﬂnmm'rrm-umd&mgmﬂmhnﬁmrmgm
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2.4 Describe the various advantages & disadvantages of above dies:

Advaniages of simple die:
o Simpls in comstreten
" Dsssoost
v Tized umskalled fbour.
* Le=spare requrad.
Disadvantaces of simple die:

* =iy ope ivpe of operation can ke performed 3t 3 foma
*  Todsrance linstas hagh

*  Prexiucis are ot fi for accurasy pashines
Advantages of compound die:
» Both blanbwe and platemes ohershione canbe dose M= snrie stroxs of punch
* Tol=mes lmot 35 sz becanzs of hegvy comsirochon and lnbmems -
* Loss seimyey comarration

Dizndvantnee: of compound die:
* Hizh oot of marhme

* Progressvs die cam operme moss than operzhon 3t 3 time m 2 seqmence.
* Wk efrmoetes the was] tome m the shest metal worims



isadh of e die:
¢ Propressiva dise maizl copt B vy hish [treely wad i owall scale mdosiries
= Sinra procressve die producs parts in bateh 25 well 38 mees produchies. bot net nsed in varshbls
produchon
# Eﬁgﬁtﬁ@:ﬁﬂd&ﬁampﬂw—gzﬂlﬂrﬂ'ﬂazmﬂiim.

POSSIBLE SHORT TYPE QUESTION WITH ANSWER
L. What is press work”

aAny The press work means br appivine forve B3 ponch on = shest metsl grodors vanors compopants
b cuttmz or shearns the thest metal

1 What i blsnkine? (2616, 2019, 2020-T7)

Are11= the operatem of ooitme = flat shape shest matal The atels prmrhed out 35 ez lied the blank:
and = the required wredet of the: operstem,

& What = prercime? (2019-57W)

Are It 1= smular to blankins axcept that n punchnns the hole 1= the deswed product the matera!
potiched oot frren the hols bemp wits

4. Write the types of diss
Aps | cuttres die
2 formms dist
3 sompls diss
4 compoumd dise
¥ oSrEnnE dns
3 What & trimmmin=? (2018, 5)

Az Trmm.gﬁlnnmlﬁ.:tmngpmﬁee'rhl = med =3 Tshms op=aton fiv fr=al poris, m onler
torerneTs 3k

6. Name the various zheet metal cuttine operntionz, (217-3Y)
A The variv shast metal cotes dpersthions ss

Fmomg, tnmmme, Bamdme notemeg
7. Why dies sre uzed in press work? (2020-W)

Are A dis p 3 pre doped Sl that yerks i conineches with 2 press 1o st the sot=ral o
ths dezied share znd soe



POSSIBLE LONG TYPE QUESTIONS

1. Write the difference between componand die and progressive dis, (2618-W)
2. With seat theteh explain working of compound dise. (2016W)

3. With neat shetch explain about progressive die. (2019-5)

4. Deeszribe the sdvantuzes and lmitatien: of smple dis sud compenad die (2016-W)
E. Differentisiz a shmple and 3 compaund die (2017-TV)

6, Differentinte between rompomnd die snd progressive dis. 2015-W)

7. Disenss about varlons types of punches, (3020

B, Wit thort motes on- Compound dies (2020-TV)

3. Dearribe brisdly about progressive diss with a neat sheteb, (2021-W)

19, Eaplain compound die and progreszive die. (2022-3¥

wl



CHAPTER NO. 06
JIGS AND FIXTURES

Learning Objectives:

& 1 Difiis i cond i

& 2 St apeoennges of woiRsfigs ond formmres

& 3 Sarvew thys prinesipia of fosarions

£ Disevide the methods of locmion with rajpest o 3-2-1 poing
ioearioa: qf rectemzmiar fig

& & Lim vaious Qipss of jig dmd fivtures

6.1 Define jigs and fixiures:

Jigs:

2o mer be deimed 3= = donce wineh bojde =nd focstas = worE miecs, pundss End confiods oo o
mere mttine tools

= Tha holdin= of the werk znd suidmsof the tnok me awk that ther 32 located in sroe poasions
relatieefo asch atfer '

¢ Incosstruchon 2 5= compriies 3 nfpte stmchiee or box mads of mets| bpope= possons fir haldins
ooy ona afber cther s thow wojdies fhe tonl m coret Tesition on the werk m acrordane
s s Fiabice Eepad

* Dz zrenzed m drnime rezmms Borme sto

Fromres:
o A fizturs oy be dafined = 5 desice which helis and beates 2 work poers dunres frepesten
s [ deesmnt gmids th=iool
& In sonstrochon the Trohures pis sperislly decizned vork boldms devices. which ara clamped on ths
mzchne t=his o hold the work n pesiiion.



Difference between jigs and fxture:
* A ferure holds and posfion the work ust doss not muds the ol whars 25 3 ng bolds, bcates and
=pzll = pudas tha faal
& The bxtires zre gevcrally hesvist m fomstrochon and af= bolted n=dly on the mackme tabis:
wherezs fhe s e mede hehter for gmoker ondlme and clampms with the =his = offen
=
¢ Ths fxtwres are emploved for holdme work m millms sondine plonnees omims sp=shon

whatess gos =e sed for holdms the Yook =58 swame the tool nertenizny o 2ndlice, reamme;
o opershom

6.2 State advantages of using jios and fixiures:

* [t elommstes the marome out. messtrme and other sstims methods before machmmes

= [ meveres the sshimes scuracy, E&m:&!h:#aﬂ;i&tﬁmﬁﬂriﬁnﬁiiﬂlhﬂmlh
enaled without sakme any mamad sdinstmant.

* | mubls groduchon of destical marts winek ave migckanzeabls

* [t redures the opsrators Ihowr 2= the handlms operations are mmmm==d.

[ rediveas the sxpeaditors on the guabty control of the finehad prodirt

6.3 State the principle of locations:

* The;nmqﬂaﬂfk&amﬂLbemngEéliaE?ﬁfﬂth:hdpn mndt popuiyr-=mmple whach =
avaiiable mzny ofthe nE= and foctare biock

*  The locstzon refers to the ssizhluhmernt of 3 dowred relsnonship beneen the work pisce and the
ngimmﬂhmwmﬂmlhmrﬂmuﬂm

e The jiss #nd fodtore are desiznad 30 'that 51l the undsswabls movement of the work pisce =re
restmtad.

6.4 Describe the methods of location with respect to 3-2-1-point location of
rectanoular jig:
*  The 331 prmomple of boshon (ox-pomi-ocaton prmemie} = veed to-somiram the mdrsmesd of
* This m =hizr=d by provadms ax eestmepoids. 3 s hase plat= 2 pie ;i vstasl plans. | am
= plare whachk 1z gerpendicslar to frst tas plape::
*  The work macs 15 sashne anfhree pme- A B and C winch arg muertad m the base of tha fixed body.

]

o




miEE I e
al [=i[n
6.5 List various tvpes of jio and fixtures:

The woth pisce rammet Totate shomnt the e XX wrd ¥V and 3dso cammct nﬂ":_ei:hﬂim'ﬂnﬂ._
In ths was, the five deorees of freedom 1.2 3 4 gnd 5 ke boon amregted
Too s B anag T are masrtad m the fimed body, == pisne perpendwnlsr to the pizns coptamms

e A GEC

MNow the work plscs canmot rotais shoot the 5o and 3o it cammot movs to the laft

Hence the adarmn of pms D ang £ resinictthoes more degess of reedom nameiy 6.7, 2 &

Pl s, o S 0F 0 et

o
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FA K R
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POSSIBLE SHORT TYPE QUESTIONS WITH ANSWER
1. Define jig and ftre. (2017,2012.W/75)
Ang
diz
_%ji;'nzj.'ba-i:&uialkuﬁ ahich balds and leegie 3 wripisce =nides nd comirols ans of moTE
cuttin= food
Fixture
s Totore may be defmad sz devxce which bold: and Jotifes 5 workpiees durms mapiatics
3. White the clanification of jige.
Am | Fimniype jm
e 2 TEIFQ.H.EJ!E
3 Pateiiz
4. Tabls n=
"_'_.E:r:_;rg
4. Wnite the cle=nification of fxinre
Anz: | Plate fxturs
I Anste plats fivgms
Vs iaw Edue
-lludm fixture
i. Frofils fitme
£. Jizz and fixture increszes the sroduction cycle ome (Trae/falz). Justifying your anzwer. (2020-TW)

§. Why jizs ar=s needed in produrtion procen?

Amz A fie i= 3 typs of toal tsed o =mde and conitrol d locats i of mre ook A Es oy parposs
= to provide rapestshisy, scowscy, mterchanceshilsy in the manuGohrme of products.



POSSIBLE LONG TYPE QUESTIONS
1. Explain sheur privciple of locatios. (2016-W, 2019-W)
2. Faplaiu 3-2-1 principle of loestion with neat shetch. (2017-W, 2018 W, 2016-5.20300W 2022-W)
3. What iz meant by locating and clympine 3 work piece? {2017-3)
4. Compars jiez with fivurs. (2020-%]

£ Explain rarious types of jiz (CO01E-W)
€. Compare plate fivsure with anels plyts fiviurs. (2621-W)
7. Explain briefly the diffrence betwean jies snd fivinra (2021-W)



