. 7o et "%

. Jai“Prakash Nath Publlcatlons
~Meerut




mﬁ@aﬁwﬁwmmmmmmm

mrqéaq‘lﬁﬁh

(WORKSHOP TECHNOLOGY)

( feitar et/ fadta o fehfaner oo faentast & o)

Avon [ropr=

A&
U= HRglal
eRRee MheR
g0 3Mo THo &, IS

qRTHSfaTT
geiR $UR qisy
wHo % (pfea g3it0)
tRee AheR
g1 uifer e Siferst, MREYR




SYLLABUS
WORKSHOP TECHNOLOGY

o

Rationale: . » )
Diploma holders are responsible for supervising production processes to g

g : hi
production targets and for optimal utilization of resources. For this purpose, knowledge mvmum

various manufacturin processes is required to be imparted. Hence the subject of workshop
technology.

LEARNING OUTCOMES
After undergoing the subject, students will be able to:

Fabricate welding joints using gas welding arc welding, TIG and MIG weldin  of
mild steel and stainless steel materials.

Select suitable (most appropriate) process electrodes, various parameters of process
for given job.

Explain principle of operations of modem welding processes.

Inspect various welding joints and castings.

Prepare pattern for given job.

Select material and type of patterns, cores.

Prepare sand moulds manually and on machine.

Select type of moulding sand, adhesives, compact, strength and parameters of sand
for given job.

Cast a mould.
Identify a suitable furnace, alloying elements
Carry out debumng of castings.

Test the properties of moulding sand (permeability, Strength, refractoriness,
adhesiveness, cohesiveness).

DETAILED CONTENTS

1. Weldi 5
Cla m_,cm. (14 Periods)
ssilcation and elementary idea of metal forming processes on the basis of the

roperti oF . .
properties of deformability (Plasticity), fusibility and divisibility Viz Rolling, Forging,

Drawing, Extrudin ing :
? g, Spining, P . X
1.1 Welding Process : g, Pressing, Punching, Blanking.

Principle of weldi : .

of welding, HMQWM%WM_MN%HMQU of Sm_&b.m processes, Advantages and limitations

symbols. Safety precautions in %Mwwwm welding. Welding positions and techniques:
1.2 Gas Em_nmmbm : g-.

Principle of operati -
peration, Types of gags welding flames and their applicntions, Gas

welding equipment - Qa .
- Gas welding tq .
Pressure regulators, Filler rods mumn DMMMW Oxy acetylene cutting torch, Blow PiPé

3.

1.3 Arc Welding:

HUEE%Em of operation, Arc welding machines and equipment, A.C. and D.C. arc
s.mrrmm. mﬂmnn of polarity, current regulation and voltage Hmm.ﬂbwmwo.F Hﬂmna.mommm 2
Classification, B.LS. specification and selection, Flux for arc welding .m‘mnﬂ.:.mﬂounm

ofpre heating, post heating of electrodes and work pi : .
testing methods. piece. Welding defects and their

1.4 Other Welding Processes :
Wmm_mnwﬁnw welding: Hun:»ndEm. m%mmuw.mmmm. limitations, working and applications of
spot welding, seam welding, projection welding and percussion welding, Atomic
hydrogen welding, Shielded metal arc welding, submerged ;n’c welding .ﬁ.m_&um
distortion, welding defects, methods of controlling welding detects and .Em.@mnson of
welded joints. Welding defects and inspection.

1.5 Modem Welding Methods :
Methods, Principle of operation, advantages, disadvantages and applications of,
Tungsten inert gas (TIG) welding, other welding process, Metal inert gas (MIG)
welding. Thermit welding, Electro slag welding, Electron beam welding, Ultrasonic
welding, Laser beam welding, Robotic welding.

Pattern Making : (10 Periods)

Types of pattern, Pattern material, Pattern allowances, Pattern codes as per B.LS,

Introduction to cores, core boxes and core materials, Core making procedure. Core prints,

positioning of cores.

Moulding and Casting :

3.1 Moulding Sand :
Properties of moulding sand, their impact and control of properties viz. permeability,
refractoriness, adhesiveness, cohesiveness, strength, flow ability, collapsibility,
Various types of moulding sand,Testing of moulding sand. Safety precautions in
foundry.

3.2 Mould Making :

Types of moulds, Step involved in making a mould, Molding boxes, hand tools used for
mould making, Molding processes: Bench molding, floor molding, pit molding and
machine molding. Molding machines squeeze machine, jolt squeeze machine and
sand slinger.

3.3 Casting Processes:

Charging a furnace, melting and pouring both ferrous and non ferrous metals,
cleaning of castings, Principle, working and applications of Die casting: hot chamber
and cold chamber, Investment and lost wax process, centrifugal casting.

3.4 Gating and Risering System: :
FElements of gating system. Pouring basin, sprue, runner, gates, Types of risers,
location of risers, Directional solidification.

3.5 Melting Furnaces: . .
Construction and working of Pit furnace, Cupola furnace, Crucible furnace-tilting

type, Electric furnace.

(14 Periods)
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4.

- ts @ . i .
3.6 mmn“.“%—wum.m& casting defects, Testing of defects: radiography, magnetic Particle
A ;

inspection and ultrasonic inspection.
Metal Farming Process :

4.1 Press Working- Types o
Press Ovmamao_.,m-mrmm::m.

bossing, stamping. . . ; .
4.2 M.Mnmg.:mlmogn die forging, closed die gorging, Press forging, upset forging, swaging

up setters, roll forging. Cold and :oﬁ. forging. . .

4.3 Rolling—Elementary theory of rolling. Types of rolling mills. Thread rolling, yg]]
passes. Rolling defects and remedies. .

4.4 Extrusion and Drawing—Type of extrusion-Hot and Cold, Direct and indirect, pipe
drawing, tube drawing, wire drawing.

Plastic Processing :

5.1 Industrial use of plastics, situation where used.

5.2 Injection moulding-principle, working of injection moulding machine.

53 Compression moulding-principle, and working of compression moudling machine.

54 Potential and limitations in the use of plastics.

. (10 m.mlo&&
mﬁnmmmmm‘qﬂm of dies, selection of press die, die materia]

piercing trimming, punching, notching, shaving, gearing

(08 Periods)

LIST OF PRACTICALS

General introduction to hand tools used in foundry, welding and pattern making and

smithy shop.
WELDING SHOP

Job 1. Preparing gas welding joint in vertical/Horizontal position joining M.S. Plates.
Job 2. Exercise on gas cutting of mild steel plate with oxy-acetylene gas torch.

dJob 3. Exercise on gas welding of cast iron and brass part or component.

Job 4. Exercise on preparation ofT Joint by arc welding.

Joh 5. Exercise on spot welding/seam welding.

Job 6. Exercise on MIG and TIG welding.

Job 7 Exercise on arc welding pipe joint MS.

PATTERN MAKING

dJob 1. Preparation of solid/single piece pattern
dJob 2. Preparation of two piece/split pattern. .
Job 3. Preparation of a pattern on wooden lathe
Job 4, Preparation of a self cored pattern .
Job 5. Preparation of a core box, .

FOUNDRY SHOP

dJob 1. Preparation of m i
ould w i
305 2 Braparition ch b ith solid pattern on floor.

ould i p
Job 3. Preparation of floor of solid pattern using cope.

: ould of split :
wﬁw M. w?&&.um and casting of 3 s o:%ummwwwaﬂ in cope and drag of moulding box.
- Preparing a mould of of aluminum,

ste
p pulley and also Preparing core for the same.

Job 6. A visit to cast iron foundry should be arranged to have firsthand knowledge of cast
iron melting pouring and casting.
Job 7. Testing of moisture contents and strength of moulding sand.

FORGING SHOP/FITTING SHOP/SHEET METAL SHOP, |

Job 1. Preparation of single ended spanner by hand/machine forging.

Job 2. Preparation of simple die

Job 3. Demonstration of spinning process on lathe and spinning a bowl ona lathe machine.

Job 4. Demonstration of grinding process on lathe machine and grinding a job on a lathe
machine.

Job 5. Preparation of utility item out of G.1. sheet.

Job 6. Preparation of drilling Jig.

INSTRUCTIONAL STRATEGY

1. Teachers should lay special emphasis in making the students conversant with
concepts, principles, procedures and practices related to various manufacturing
processes.

2. Focus should be laid in preparing jobs using various machines/equipment in the
workshop.

3. Use of audio-visual aids/video films should be made to show specialized openitions.

4. Foreman Instructor should conduct classes of each Workshop explaining use of tools,
jobs to be made and safety precautions related to each workshop prior to students
being exposed to actual practicals.

RECOMMENDED BOOKS

1. Workshop Technology by BS Raghuvanshi: Dhanpat Rai and Sons Delhi.

2. Elements of Workshop Technology by SK. Choudhry and Hajra : Asia Publishing
House.

3. Welding Engineering by RL Aggarwal and T Manghnani; Khanna Publishers, Delhi.

4. A Text Book of Production Engineering by PC Shanna; S Chand and Company Litd.
Delhi.

5. Foundry Technology by KP Sinha and DB Goel; Roorkee Publishing House, H.wool:wm.

6. A Text Book of Manufacturing Science and Technology by A Manna, Prentice Hall of

India, Delhi.
SUGGESTED DISTRIBUTION OF MARKS

j Topic No Time Alloted Marks _.E_cﬁmm

) (Periods) (%)

1 14 25

2 10 20

3 14 25

4 10 20

. 08 10
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1. afe=T (Welding)

2. ¥z famiur (Pattern Making)

3. %Aﬂ% (Moulding and Casting)
4. wﬂNvﬂ (Press Tool)

5. AT WaRN (Plastic Processing)

® WA 14 (Practical Work)

i e

------

......

......

......

321-335

336-344

. B Ry P T iras

S A SRS

gfter™ (Introduction)
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(i) TETd (Material) : TEmra: geid # fam R o aeg & fmim @ s d T WA
Sm e 5 aifed O % STere 3 TR € weid w1 g foRa S ) 39 SRR w1 e g e S
31 T 1 T S = T A ) S SR e S 5 SAE e W e d e
M HFA €

(ii) Feure Weh" (Manufacturing Process) . 3eqre WoRd fafe=T Seared wfwast @ wafim §
S i e S T2 ) AR W age 9t g €1 S SR o wE 7o fafie wRe
= fF == 98 Manufacturing Time), 3G @A (Manufacturing cost), ¥5FH TME , SRR
WE (market cost) %A T, sz 1w HTE S SR H TE T @ S 4he S g
Tere WEHH 9 s H fawfea fed m E—ae ST, SiE IEeA 99l HE IEA W

(iii) ¥ T 26T (Machine & Tool) : BUAT 1 WEl TH@ 5t T 71 W € S Toh Seaeet S
1wt F T €| T 1 9E W I % 99 (material of workpiece), 56 % 3R (Shape
of workpiece) I ®l IcTEHal (Productivity of workpiece) ™ sl = 1

et e < A Fere e ford o e W H S g YA R S 8 6 SR e
ﬁmﬂﬂiﬂ&ﬁ%&%&mmﬂﬂﬂ&m%w@ﬁﬂQQWdﬁi%ﬁdﬁ%
Frelt ¥ v 5 T ) N B et g A e €1 e fo el ferd syt e <1 s e e
T 2

(iv) #ifae (Man Power) : gd a9 aEvEE M R % #fteh (Man Power)! forl sft %
e T ) FE e a1 e el 3 i e foega W T e sifirt 1 1
A FE A 3 R W A fasfem fRa w1 @ Fee Af (Skilled Labour),
syt 4T (Semi Skilled Labour), $7gwret #f# (Unskilled Labour)

(v) Wt (st ) (Money) : @aﬁﬂmsﬁiﬂﬂﬂzﬂﬁ@wﬂ@%wg&
e ) e HA T 21 o 5 PR o ot weel F @
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(Concept of Deformability, Fusebility & Divisibility)

ﬂaﬁ&%ﬁﬂﬂmﬁmﬁgﬂqﬁﬁﬂmﬂﬂﬂﬂ%ﬁ@ Fol-0 e Ve vz
T - S g e e ﬁﬂﬁﬁ%ﬁ@%ﬂﬁﬂﬂ&ﬂmﬂﬂ@ﬂg@ﬁﬂw
ol 0 1 et FeitRaterte) pffaferdt aen Fefaffaferst =1 91 S oert st 3,

fs =3 Tard @ ST AR A 2 Sl 1 WA R ST @ IWER G AFR T vy
o & = 8, Fordl foreua Fed 2 < 5 wrm: werd % =i O (Mechanical Properties) =
T, aﬁa.ﬁﬁﬂ.%gsﬁﬂnﬁmﬂgw_

Distance) 35 T & fordl T a1 1 ¥t T fiafia € Sl €, FhE 37 S F e w i
A S T S S a1 I S i At Sqaer i Wil 8l TRl B 9 9 vy
o FEEn 2l
%ﬁaé&w@ﬁ%@ﬁﬁmiﬂﬁwﬁﬁm@mﬁ%gw%mﬁﬁ&mﬂ
et e faramn & ST & A € S o v farferd € § e ST T e SR frw
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_ ON THE BASIS OF DEFORMATION _

{ ! ! | ! ¥ J
_mo?:m wowmq.bm_ mEuE:M_ mﬁucmmc‘:_ muwmmm m.oium:m_ wm:&:m_ Uwuém:m_
Mm_pmbm —> WM.MMW —> Spinning —> W:.mnﬁ —> Shearing Pipe Rod
xtrusi . - i
Cold [~>Drop N Piercing Dending O~,

1 Forn —> Shear | Backward . > Stretch Wire
Rolling ging Extrusion [ Trimming : Drawing
Thread| > Press 5 Bending
Rolling Forging —> Tubelar —>Saving |, p .o [ Deep

L s mem.ﬁ Extrusion | Notching Bending N meﬁsm
orging —> Hydrostatic : i
—> Roll Extrusi —> Guering —> Roll Drawing
m,owmwbm on Or um.bnﬁﬁm. L > Wire
—> Swaging - m:wmnﬂ. Rubber Wire Drawing
xtrusion m,cnwmum
—> Riverting
/ —> Embosing
\\ —> Stamping
A —> Punching
\ —> Lanching
—> Nibbling
—> Slitting

—> Blanking

—_

S fy |
SR g 1 g i feRe I H G S S A € ) ST ST T (Inter Atomi, |

,, gt whEa B T MR 5 A

Rueaaftea 3

_\ ON THE BASIS OF FUSIBILITY _

o ! T 1

|
_Hnmmanm _ Welding _ Gas Cutting _ Soldering Metalising
—> Gravity —> Electric Arc WHMMMum
Omm»Em —> Resistance
> Die
Casting +—> Friction
> m:m:. —> Explosive stud
Casting
> Investment —> X-rays
or H._om.ﬂémun > Electron Beam
[~ MMM?SME&& > Thermit
> Slush Casting | Electro slag
L Sand Casting —> Plasma

IqTE WehH BT TNBIOT (Classification of Manufacturing Processes)

_ ON THE BASIS OF DIVISIBILITY 4

_
v v ! v y v ! ’ 1} 1 y

| 2w 3 s O ¥ g W g S
| % e Ofcm qen avel Afem T faw FER H

Turning EE_ Slotting | [ Shaping | [Planning | [Drilling | [Broaching [Hobbing | [ Sawing | [Grinding| W:nﬁ.
‘inishing

\—> Straight |[—> Straight Internal Gear Surface N
Turning Milling Hobbing Grinding Honning
> Taper > Teath ) Centreless Lapping
Turning Milling Grinding Bl
—> Facing - Grooving External Spline Cylindrical urnishing
) Hobbin Reaming
> Knurling > Keyway E Thread
> Threading Milling
| —> End Internal
> Boring Milling
Drilling \—> Profile
. Milling
Copying

fefiT 3= WehH (Rolling Manufacturing Process)
Qﬂ:%uﬂsmﬂ&ﬂ&mﬂmmﬁ%m%ﬁﬂwgwﬁagwﬁﬂﬁ
fyog () 3 el %9 9 T T w7 o 8 fre S i
e 3 e FeR I R s € W ) a e
3 o ifr TN & af B S 81T W 2 WER
A shr B 2 f e A FE @
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4wl Faieifoh — v i.
{ Rolling Process
QAR¥ www W afffor (Classlfication o o

0 nﬂh_: Hot Rolling) : e avaedr wrg il 15.«."_ .nﬂ_%.wﬂﬁ o ﬁ.smﬂ e

O i sy e e 8/ A ¥ 2, T 0 MR [EH (Billots)

gl ¥ W S ¥ fada 1wt 4 i B fo e el & WA IR # forr )

i # aﬂﬂyﬁw e fidi o g g el @ wfe Qe sl e 4 e e e

aff mﬂ_ﬂﬁ e} R v wifin ST e 0 0 g ferdi SR & S 1S e s
M@ﬁ? it e (Grooved Roolors)! o

ha Af (Cold Rooling) : T wfFA 7 vrg fogl mw_ A ,m_@ — ﬂ_ﬂﬂ:.,.& -

@ih) #1 v Wl S TG i 3 T TGN W T A v B ——

d&m%%m&&%w%m@%?éﬁ it wew & i vEl st W el w

Mﬁnﬁaﬁﬁ # fordy w0 3 ferdt A e (Bucking Rollors) @1 sran ferm sma 1w Dty
s W 4 wgell aw I f urg W W
7% 7@ feri W ) et WoEw €1 TG ST W I (Mass production) W gl de % mr.ﬁu

forn T $1 T R Enfed fawn Sroft 3 o 1 w@ s A @ Jiﬁo_% @15 (Threaded
Dies) %! 7w T (Reciprocatory motion) Y e il I T EA spfeed @ faor faan s £

v Fowd wEd ®) T s (Critical Temperature) @6 mif @ m.ﬁa e,
srgean § W&l 1 A #R aifed W ad ST e W & IR WS W s S T

(iii) &= AT (Thread Rolling) ¢ oz e e T S WA %ﬂa il &1 %nﬂm
ﬁuﬁﬂgﬂﬂﬁmﬂmﬂsg,@ﬂn%&a&%m@sﬁaﬁ%.@wﬁ&fﬁ«ﬁ&ﬂ
& @ T 9 &1 g v e & Fm @ s

.+ Backing Rolls
FELT PAD WIPER \lﬂg
/m%ﬂk )y
W )
T‘T qu. Workin
Roll

,u\x N\ Brako 7 "
i .,,_

B rivan i

st ilor Ny

e Rolling Process Using for High Mill

# yaferd sﬂﬁﬂaﬂé-%ﬁﬂ&@ s R B g e W fevea a)

| (Semicircular) fiw@ (Pappered) T fo (Groove)l o E T DRI RS

7]
-\, W)
na

___
Statlof ~
Dio Plate ’: _ — z-:___
(B) Doublo Backing Ralla [/

firx 2 (0) ¢ Uso of Cold Rolling Backing Rollers to reduce defloction &% 2 (b) 1 Thread Rolling with Flat-Dies

{A) Singlo Backing Holly

@I (Forging) bW

ﬁﬁaywﬂ%ﬁ%ﬁﬁa&mﬁ#ﬁaﬂ%aﬂiﬁwwgiﬂﬁﬂﬁgm
%%ﬂﬁaiﬁﬁmwﬁnﬁﬂ_g@%ii@ﬂﬂ:@%ﬁgﬁwl

(i) v o fmg wffs yam (Hand or Smith Forging) : T8 Wi # wqid & wnfes sae

| o i w0 3 oy 98 etz @ 3w aifd ST AT WY # weera fan s ¢ 7wl W

nﬁa_ﬂ&&aﬁwﬁwﬁﬁﬁ%&ﬁ%.%ﬁ%@sﬂa@&%gw&ﬂaaaww
ferdt e el @1 WA o s )
(i1) FC R (Hammer Forging) Weed : 5 v g T W

e i werw & Wi T R | S ferd $R wifT e 4//;\./ .
ST o S S 5 S ) W R R A wei i o e s //'v o
1 v el F TR W aed Tl F e W v H R N
wrfgve @ vt faew fEa s R :
. mwwn%%/ Work-Piece
(iii) @ wifsT (Press Forging) WeRd : TH W W W W NN
e ———y=>

sy fan o €1 S @oE W St WO A we a5l 9 S
= e H A s e R s d

(iv) U1 Wit (Roll Forging) W : T8 WA &1 ITEN W
amr e 3 fodl F vaen w0 W fer farn s g1t wif s |
A 3te 3 fdl F) i w0 e o A T e A S S
w.ﬁ:ﬂnmﬁﬁ%wﬂaiw.%ﬂsg
fa 3 : Roll Forging
%ﬁaﬂ%mﬂﬂﬂamﬁ_ﬁa»mﬁiﬁi@nm&ﬂﬂ&@

?Vﬂdﬁﬂ.aw@._dAdﬁmonﬁonmuEg“mﬁ%wmzﬂiﬂmmw&@dﬁ_ﬂznﬂmﬂ@g
mﬂ?&ﬁﬁﬁ%%@ﬁﬁm.%ﬁiﬁjﬂ%myﬂ%saﬂ%%ﬁg
mﬂm_ﬁnﬁ&m@waﬁsawﬁﬁ%%wﬁ&iw@%ﬂ%Eom&
upsetting) Fed &1 FE0 AR Fffm g8 % TR W A T gen S (open upsetting) FEA B




Head forged

forged
= (b) Open Upsetting

(a) Closed Upsetting
2= 4 : upsetting Process

i) | i 3 . 7 %d 98 e &
%@aﬁman%umvuﬂq.ﬂﬂam&%m@mémﬂﬁﬁﬂ%w@

ﬁmﬁwﬁ%uﬂ%ﬂﬁﬂsﬁa@w%ﬁﬁ@s%ﬂuﬁ@@@,ﬁmﬁﬁ&%
s & A 5 A S W W 9 e g g A T oY s 9 SRR T e

S &

(b) Rotary Swaging

(a) Swaging

s Swaging Operation

_ (vid) ST (Drop Forging) Wemw : 56 warm iy wifi a1 freg wifee <iferd O 71
ﬁdgﬂaw_a@wzﬁﬂiﬂﬂ%w_ﬁ”ﬂﬁmﬂm@mﬁwmﬂw s o T €
mwmaamcwmﬁ%ﬂﬁmﬂmﬁﬁiﬂwwﬁﬂﬁmm&mgﬂém_Enmadwﬁd

mﬂmﬂﬁﬁ%g@w.ﬂgﬂwﬂ ‘ :
e 9 e e fern s nﬂﬁzwﬁgﬂw@ﬁﬁ_&ﬂaﬂ%mﬁm@

B §“ﬁ&%
N
NN R
,/wr //, R N
PR

N

&= 6 : Drop forging Process

fRqfsi web¥ (Spinning Process)

39 WA T Wg: 79 "g3f (Ductile Materials) 914 T A5ee €, #1w, faex, Wivs 7z 51
=1 1 IHd g SEAl % S e S 21 3 fefi w6 ¥ o faie TR § @ SE s g w
TN FR TR Fi W F W W F S A I8 THW FoA 11 THA (Shear spinning process) Feoidl

(b) Shear Spinning
far= 7 : Spinning Process

" (a) Spinning

aﬁﬂdﬂn@d (Extrusion Process)

T Helfeh ST SR ¥ TR A 7 e 3t S srereened H iR 1w €158 A
Y w foriia YR ) TESifaE $6 51 I S Fifed SIHR YO 1 S 21 §9 W64 g daa, 9,
Tt T ugal ¥ e TR % 9 9 Gied IRE T ¥ U S W aied A
T




+ or Forward Extusion) .39 T W U F e o iy
e &1 <A ST 9 o O HAER 7@ T 3
& qar 1w fadie T 9@ T © fRE e
Tl T W S TS

Flow of Metal

f2r5 8 : Direct or Forward Extrusion

r Backward Extrusions) : 9 T i
= 5w <A B STEvRa T8 38w § Wi faer
forore 3 Foes T Tell S B Wi Gt 0 _

!
_
~

THZT (Indirecto
e e & Fort

2 feo T e TS % 9 g S A A
n&dgﬂawﬁﬁﬁwﬂdﬂn%ﬂ‘wwﬂ@% 3 R

(i) HFTEY FAAT AT
o Faevet & T WU 1 HH A

Flow of Metal

23 9 : indirect or Backward Extrusion

(iii) 3o T@ESTT (Impact Extrusion) : 8 s 1 ¥ AR TR e G41 T BiGEl
ﬁ%ﬂw#@ﬂaﬂ%%ﬂ%mﬁﬂﬁﬁﬂmﬂ&ﬂﬂz@gﬂaw_ﬁﬁ !
i TREm Fa TEm # w5 TAeh dEil A 9 9 9 3t ¥ fad g B

2= 10 (a) : Impact Extrusion

mﬂ.n_ﬂ.ﬂﬂ 9

(iv) TR TFega (Tubelar Extrusion) : T8 X% %1 39 wma: gaer 3
@w@a%ﬂw_ﬁﬁwnmﬁwﬂﬁmﬁmmﬂd. ﬁﬂd&gﬂa@ﬁmﬂﬂﬁmﬂ%ﬂmﬂﬁw
_ _

Heaqul iR Fsmn

Vent Hole
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(b) Extruding Closed products (c) Extruding Closed products
using Mandrel fixed to Ram using Mandrel fixed to Frame

fers 10 (b) : Tube-Extrusion

{a) Open-Ended
product

(v) TgSefew TS (Hydrostatic Extrusion) : 3§ Wiwdl 811 ¥9 4T e (Brittle
Zmﬁmamc&&%mﬂﬁﬁ@ﬂ%@mﬁﬂwﬂuﬂmﬁ%#mﬂmwﬁﬁé*?w&
mmﬂ%mmﬁﬁm.ww._ﬁﬁ%%ﬂgwaggﬂmﬁiﬁgwmaﬂ@m%
e Bl 2

=)
N

Extrusion
Chamber

o ra

LA,

B3
| - Die
T |l s Shmeer
=|il[e=
=< Low Pressure
={iti<=

Extrusion of brittle material

Hydraustatic Extrusion
& 11 = Hydraulic Extrusion

deer grET WA (Metal Drawing Process)
mﬂﬁ:uﬂmﬂ@.ﬁﬂmsiﬁﬂaﬁﬁﬁ@m%%%%ﬁ@ﬂ%wﬁ&@

ﬂﬁ@%ﬁwﬁaﬂwﬂﬂa@w«%@@ﬂ@%ﬁzi%ﬂ%mﬁ_ﬂﬂwﬁ@@&wﬁ

ﬂaw_ﬂnﬁmmﬂﬁﬂﬁﬁ&%ﬂ:nﬂ@dﬂﬂ@mw%mﬂﬂmwﬁﬂﬁa



ﬁ%@mﬁmﬁmww_wawm%%ﬂ.ﬂaw
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T F e F FriEve) |1 ST § g €1 59 whRd § 29 60°-70° % T [F TE H 30°-40° F
@ B

(2)efaumad deew wa® (Rightward Welding Technique)—3d iwar ¥ afegn
aref | g T T &1 39 S (Flame) &1, 31 &3 afesn #1 @% 9ol 81 @ TF B F w06l &



T R

. m@ﬂw.ﬁmﬁ%ﬁg
&Hm%%mﬂdﬂwﬂ o T =

G & e #1 T T wa“awwwwi_wﬁ:%wiéfg ™ ﬂﬂﬁmoﬁéph_

ﬂ#ﬁﬁdﬂ@ﬂ%mﬁ.:

w @ W #

m_mw | Mﬂm_zo: of
| lectrode
|
- > . al V
fefii (Welding Position |
4.4.w@%%aﬂa@i%ﬁ%%wﬁwﬂﬂﬁagw a8 7
E&H@%&Lﬂ%ﬁ e & 90 ﬁmﬁ%wﬂﬂiﬂﬂ Ry
(b) m.ﬂmmwﬂ (Angle of Nogzouv‘mﬂ?ﬁ a e :
o w E A S 2

o 6 : Flat Position

Line of Root

(2)3ea feafe (Inclined Position)—34 faft ¥ g 10° & s wg 45° 2 =9 21 81
3fF g o1 90° § v & B B

\ \\|V )m_ouw _ o s \
| % Section at X X e
LI | Slope 35° and Angle of Rotation 90°
: ! ®
; i ) fera 7 : Inclined Position
7

m . i |

! i

o i (3)&firwr feafr (Horizontal Position)—3@ faft & g #iw 10° ¥ fes 78 & w&ts
\ma‘_ i e Rotation Angle = 130 |
. Rotation Angle = 0 i
!

A8 107 10° ¥ i AfeeT GEHT 90° F HH @ 8
i * - j-
Rotation Angle = 180° N

N
Rotation Angle = 45°

Rotation Angle = 90°

i 52 Angle of rotation
%ﬁﬁm%%ﬁﬁﬂ%ﬁ@aﬂgwl
(1)we Rafy (Flat Position)

71 10° ¥ 91 T o v Ave

—7 wdieE T A A ffy & @ fal B AT T
A S 10° F ifers 7 dr )

Slope-0° and Slope-0® and , |
Angle of Rotation 45° Angle of Rotation 90

fora 8 : Horizontal-Vertical Position

(4)weatem feafir (Vertical Position)—%d fafd i e @ o 45° | fuw wa € T6E
T v 0° ¥ 180° 9 T 2




g wdia dasatal

Elecrode

&

Slope-90°
Rotation-80°

R 9 : Vertical Position

Slope-90°
Rotation-90°

(5)3ira ¢ feafa (Over Head Position)—39 fafa # =is &1 71 45° ¥ ofuw 78
s g F107 90° A e T 21

Slope-0°
ANGLE OF ROTATION 135°
f2rx 10 : Over Head Position

1.1.8 3ftEn Rrg (Welding Symbols)

|
mun.mﬁxd.m@u%5n@Ww_ﬂEgmzcmmngmnmvwmmdﬂ@ﬂ:maﬂ&ﬂ%wﬁdﬂ7
TEr A g ¥ ST, T T T AR A g T e #1 el e s o ¥ o g wie
W 9 7= @ S A1 AR gRT W wR e B % w0 v faae few 9 § sgd qe |
W B el Wl o) o e o WA R S @ o g we #9 T ¥ e % an A
i T S € S 21 o7 1 AR R e 9gd @ sTavE R

1. &fEn fag & 4 9 (Elements of a Welding Symbol)—3fdn o (Welding

Symbols) % B 4621 ¥ WhR F1 I W B 21 e fw F .
(1) disfas ta (Reference Line) ) " T =

(2) = FRIM (Arrow)
(3) WY M 3 WH (Dimensions and o

(4) ¥evg a2 fo (Basic Weld Symbol) e
(6) dce W% w3 W fafg ¥ 9% (Symbol for
(6) ¥ % (Supplementary Symbol)

(7) fafereeamd = =} v ary
®) fooen wm (Tail)

Method of Cleaning)

e ificati
(Specifications Processes or Other Description)

An 20

qirg fas @ fre S W B e—
Finish Symbol Groove Angle :
gle .
Contour Symbol Included Angle of Counter
Root Opening; Depth Sink tor Plug Welds
of Filling For Plug And F
Slot Welds
Effective Throat Length of Weld ,
Depth of Preparation A Pitch (Centre-To-Centre Spacing) -
Size Or Strength =
_umﬁ Certain Welds M = R 5 g “—Field Weld Symbol
Specification Process —y E \_hm £D Arrow Connecting Refer
Or Other Reference ._/ s Bifla OBIL P Line to >§z:mﬂm-am zmac&wam
Tail(Tail Omitted When m

mmw of Joints
Reference is not used) < /l
Weld All-Around Symbol

/|_"_3maanm Line

Basic Weld Symbol

Or Detail Reference ] Number Of Spat

Or Projection Welds

_.||m_m3maw In—»
This Area Remain As
Shown When Tail and Arrow
Are Reversed

fem 11

(1) s fEw w@E W T 2

@ %ﬂgﬁﬁwwﬂmﬁagﬂﬂﬂzﬁﬂﬂww
(3) g fra TR F1 22

() e @ e Fi e fafy gr wE @2

(5) e F T fHE THR H T2

6) e ¥ frm fFe TR S 82

(7) s = 3R @ e fag R W deE HE W2

@® e ¥ o ¥ fadn frem = frdw el

(9) g TR 805555&5%%%@
ce&w&mﬂﬂ,ﬁaﬁfo_mmamﬁww



30 whuif daeiish

\\l\l\)
Weld Symbol)—

9. A AU WLH #ve fag (Basic Supplimentary A .
e s o (Basic Weld Symbols)—7 4¢8 7% m&ﬂﬂma e %mﬁ__ H, ﬂ_,ﬂ# Ly
%wﬁnw%miﬁiﬁiwﬁiﬁﬂ%ﬁwiw. i
%Sﬁﬂ».ﬁ&iamaﬂim%g@@ﬂm@w
Schedule of Basic Weld Symbols
Form of Weld Sectional xon_.omn_:n..o: Symbol
1. Fillet g G
2. Single-V Butt N\ ) N
3. Square Butt \ % u
4. Single-U Butt Y/ 1
5. Double-V Butt N\ w
6. Single-Bevel Butt § Q
S 7
7. Double-U Butt W @ me
8. Single-J Butt ? 17
9. Double-Bevel Butt § m
10. Stud
1
11. Double-J Butt % ”W
12. Plug or Slot
? B .
13. Bend (Edi P
end (Edge or Seal) @ o
14. Backing Strip g
15. Sealing Run é =
16. Seam « (&
17. Spot § XXX

e 31

18. Stitch p

A
19. Mashed Seam

L]
20. Projection A

. Nz

21. Mashed Stitch TR =
22. Butt Resistance or Pressure (Upset) § @ | -
23, Flash 2 N “

fom 12

3. gt 4eg fag (Supplimentary Weld Symbols)—%1 fai = I9@m qu dcE
3 o A AR R S A A TR 3 fera S #1571 A < w3 fearn T

Rl
S.No. Symbol Representation Description
1. @) o Weld All-around
A
2. .> \ Flush Contour
E
3 ﬂ o Convex Contour
4. = i Imm Concave Contour
~ ')
5, \F Site Weld (Assembly Weld)
L = . ,
6. \Lmr Site Weld (Election Weld)
7. " V' Grinding Finish
8. M \le_: Chipping Finish
9. ¢ Machining Finish
|

g



32wy St

4. Wikt Yan wo Ao ol &

Seretur (Examples of Reference Line ay

mﬁgzlﬁ%i@ﬁmﬂwﬁ%ﬂ%ﬁiﬁﬁﬂsﬂiwl

§

Hm_._.l
; 1

Backing Weld

1
m
Stud Weld

|

[—

[

Al | 7
N 7
D b

Single-Bevel Butt Weld

fam 14 (i)

B

b D

Double-Bevel Butt Weld

P =B

Single-J Butt Welg

Ll

Double-J By Weld

14 )

— N

d Saz

far o

Single-V-Butt Weld

4 v

Double-U Butt Weld

N

Double-V Butt Weld

o T [Z

Fillet Weld on One Side of Tee

& =g

Fillet Weld on Each Side of Tee

3

Edge Weld

&

B = R

Seal Weld




g =1 AN (Size of Weld)
<t &1 e AR g A e
e B 7 T i A des F A

araré @ A &1 T o &

e % e A e I
@%H@ﬂﬁ&mﬂmﬁﬁ.&
e 3 b T A

3 wiel gl H I BIEEH
ﬁmmm@@ww_ i

5~ (75) 50 (100)

75|50|100|50(75

50/100|50|100|50

o=

5

10—
6

6. R =t frarfr
AR 21 78 W (Arro

Representation of length to be welded in joints

e

Size of Fillet Weld and Corner Weld

Rl ﬁEuo;mnnm

w) &
PR e (Near Side) wed 3 il

Side) 5§d~ﬂ§w_ﬂﬂmwwwm

of the Position of Ar
e _.,oilmww. it & frem
I ¥R awn I, W38 W (Arrow Side) F&d €I @

r Side) a1 &R 4rgs (Far
) Y% %1 W faan e €

T AR %y
3 1380 WS (Oth
mﬂﬂg@.&iﬁﬁaoamaw

Bl

Spot Weld

Seam Weld

Stitch Weld

[~

Mashed Seam Weld

L

Marshed Stitch Weld

i

Projection Weld on Plates

Weld-All-Around
firx 16 : Example of Reference Line and Weld Symbols



35 wduis St , e a7
‘Arrow side |
‘ . N4 1.2 Afes (Gas Welding)
Otner side A, Arow side 1.2.1 e g Sfegn fafr 3 S S A ¥g-@UEK a1 A o HE (fusion) AT T T
| Other side ﬂﬂw@mﬂﬂ%g%ﬁﬂﬂgﬁww;ﬁmﬂﬂﬂgfm__ﬁanssﬁn&aﬂ@maﬁ
Lo | et @ e FW
a0 R e dreen fafu forll g o AR A R W AEE T € e S
Other m_%Ll\ Arrow side , (fusion welding) FE! ¢

i e e fafy & S ST e W 6 gr freer & e 7 T w5 e st e
3 e e g o Ee-we e S € e S W A i 6 e T e g w W
mﬁﬂaw%&&ﬁ%%gmﬂﬁiﬂ?ﬂﬁ@&%%mﬁﬂﬂ%ﬁ»ﬂﬁ?ﬂ%@
st & 3 Sig W= @ S 2

v|W|l(v,,_|\ Other side
Arrow side

Double Tee-Joint
{Two joints two arrows)

T O
(Filler rod)

7. it 3 {9 =7 Sfem S9ET (Proper Application of the Arrow Lead)—afeen [&i
@R % fRg am § 1l (Groove ) e STl B, 78 9 1 T R 7 e =ee =it 9% &

I Ave w1 FR e uig
% T@ Ivdm fam ¥ goemn T | fort 19 (b) : Sifa-TiReA e
_ 7 fafyr ¥ sereie T & T H g W fosem & fg e, T, Tegem onfe i & wEm
- — | & ford ey 3 for s otferdte T w1 St e g &1 Wit el A e e # Sigd F
_ fore, TRifret T T A O $1 SEE Sl 1 SfUaE aoEe §ad sifus S 3100°C B 2
TESISH a1 fad g w1 R e g e @ ee wig o fan fRan s € i g S e
arrow S_ﬁﬂwmﬁssz% m:osmmww_wmsosm Significance FH e 8

member is to be grooved mem

ber is to be grooved e o aren ET deed F fafy F1 Sed-TEdeid dred Fed ¢ i deed § SR
fily o1 syt o T 21 SR T @ @l S, FO, G- WIS AR et ol aen st T
qT8 F W " 81
El STl e T 3 fory G e s i ) R Q) et § e fafewet
E mﬁmﬁmﬁﬂmﬂyﬁw&ﬂwﬁmﬂ%ﬂﬂfognaﬁocmﬂ&iw_mmﬂﬂmmmwﬁgﬁﬂﬁ
Proper "= o < § 5 fafduer § 959 9@ W (ST 130 AEAVSEE 9E) W A 2
armow clearly shows ignificance

member is to be grooved

- 1.2.2 3o 7@ 3ifad-vdidles de2+ (High Pressure Oxy-Acetylene Welding)

b g SeeT v T THIEE (S 15 STYEUSE I W) F SHeris (S 130 gHUSH
TE W) Faferer ¥ T S8 1 am F & ot deed ¥ i 359 T AT w-TEw o w1 ¥ @
T oty 3= g sifed- TR dee FEem! 8




3 7 frgm ft
Mwaﬂﬂﬂwﬂ-ﬂmﬂﬁ_xﬁnamw%ﬂ st T 2

1.9.3 oy T Sie-gied 7= (Low Pressure Oxy-acetylene Welding)

T T &

forerem AT B A
ﬂwﬂﬁﬁﬁﬂm%w v &

* g @ T A (Generator) 1 Fferam FES

3 1@ T =H-TRY (Injector Blow Pipe) F1 wEn

@?ﬂ_ﬂmﬂ%%ﬂﬁﬂmm%ﬂ 2
&gﬂ@mﬂﬂﬂgw%ﬁnwﬁﬂﬂaﬂ@a@

1.2.3 % Yoz & FarEN & (To Make Flame in Gas Welding)
i.ﬂ&mﬂ_ﬂﬁmﬁ@ﬁwﬂ@mﬂﬂﬂ%mﬁﬁmﬁ%% Emamv.%_&w_
%%wﬁ@ﬁ%ﬂﬂ%@w@%m@ﬂ.ﬂﬁ%%Se.scﬁw.w_

wgﬂﬁﬁd%wﬁﬂﬂaﬂ&mﬂﬁu:a%@wwwﬂwﬁ et 119 & fa

$ o gy TEEEA g & fa d e

gﬂ%ﬂﬂ@ﬁwﬁ@mﬁaﬁ@%mﬂ%&@-ﬁ%@%ﬂmﬂ%mﬂ
) s aea | drgl | s T 3| I9F A% s-999 ¥ e § e ge SR T % fHem
1 T T (Eriction Lighter) 1 T Waerz. S (Stationary Pilot flame) 3101 ST 1 wmnﬂﬁwu
%W%ﬂ%ﬂiw.%ﬁ%gﬂﬂ@ﬁnw@m%ﬁ%w

T F T FW 2
Lol
1.2.4 T1ET (Flame)

ﬂgkﬂg&miﬁ.@ﬂwﬂ&ﬂ@ﬂﬁmﬂgﬁonn&m%@ 3
T & F A 7o T A &1 R T FaeR

1 H G (C,Hy), ST (0,) & e ks i Trd sifraree .,%A.__._...._.w. ~

(CO) T 2 3R T (Hy) v #1 o
M.Mnﬁ,n& equation— CH, + 0, = 200 ol ferx 20 : saTEN
-2 8 FEA A e B
&ﬁﬂ%w@%ﬁﬂ@%mﬂﬁm R %&ﬁﬂﬁ&ﬁw;@g@wﬂmﬂ_#ﬁqﬁaiﬁﬁ
st ) 74 g 4 (Reducing) Tt % e o1 3 sieors feere & o 30
THIGTE wHtaor—

4C0 + 2, + 30, = 300, 4 2H,0

ﬁ%ﬁ%ﬂw_ﬁimmwﬂuﬂaﬁz
S O T e S S

, Nwaﬁﬂﬁ@ﬂ@gg@ﬁwﬂug
ﬁwﬂmﬂm@iiﬁ@ﬂﬁﬂﬂﬁwomiﬁﬂmw@iﬁ?ﬁﬂ%ﬂw.mﬂﬂ_ﬁﬁ

: 2 Ferse 3 TA S A SR
(Mixing chamber) 34 T8 (TS 2 kg/em MM@ mﬂM M.Miﬁﬂms@ﬁ 2 B

!
.

Aee fra T B ¥ 91 GOE TES TEIEI a1ed & 9 #4421 IHF 912 Sedie o F1 9%

AFn a9

_ ! _ =4 & WBR (Types of Flame)

-y | Frhe el SaTen 1 e R THEE % SIE ¥ A W AE e Y 9
F—
F\ _gerd 9Tl (Neutral Flame)
2. SR a1 SAFHIF ATl (Carburizing or Reducing Flame)
3, sffardiei® 9N (Oxidising Flame)

. ST AT (Neutral Flame)—3% TH1 SaTel St € S st g @ 7 ot wmmafas shen 38
25T 21 a1giq 3] U1g % W IS Tdt §1 38 Saren § siedeE 9 CHidie #1 39 101 Sai a0
e

3T Al F A1 e ferdl g3 et FH (cone) % T H Bl € forat i e fod g3 g 2
A5-1 F1 9t T @ wew-T g9 Fa @1 96 A 693 € e (3) % argEn
T, SET 3ET, e, WIHaE, gerdl diel e F1 dee F14 & o0 39 Suren H 96 w1d 2
N.%gmﬂﬂﬂﬂgﬁmﬂgnnim or reducing :mﬂ_avlﬁmmﬂ.ﬂ«wﬂmﬂ@%wﬂﬂm
iR W AedieE i eren sfus S @1 I Saen @ g § 398 S F % &1 e

= 9 T8 T €1 5 SN § TEIAE F A S B % SR 6 91 & A fEd B 36E a9 H
firm el Bl R

3 2 1

3 2 1

3 2 1
.:ns:\x/ﬁ \ — ’ .Hﬂ.dr‘s " — /a,.er
% S TN
AN NN S AN

N.u..b/ S
(R) TFRF A (W) SedsRE Farm
fom 21

T T & ¥ Fihe TH HEA % S0 8N 81 98 w0 Yoo Wi % <R fuael a1 ¥ v 9 #

| TR 39 Seren i wE{iHRe Sl (Carburizing flame) FET S 81 FEW A @ % Ao WEAl F

3N 7% <aTen e o1 & SaEEs ¥ QY sadn @) fEe 30 €)1 5afn 39 e S SEERE s

(Reducing flame) %t %1 S €1 fas1 3 (9) ¥ 56 Soren 1 @@ 741 1 TegHitEw 9 369 fas aga
L F! 9v8 A W U TH AN 7 TN w0 § w1 e dved ¥ SiEd TE a2

3. 3fefrRE ST (Oxidising Flame)—%% T& Y& saran gt € foed sffawism &t amn
TR 1 erien ifue Bt §1 39 O § &9-1 $9 B W TR U3 WH SHEEl g €1 36
I 1 -2 T G qE WA 8 ) g S5-3 T, Taen © e el fae (|) ¥
SREIN

TH S 1 WA YTg T W TEe T A & for foRa ST €1 $ e 1 SR S w9, W
ﬁ%ﬁ%ﬂﬁ%wgggw_ﬁgﬂﬁﬁﬁﬂmgﬂ&%ﬁ

|

31 127 fga a7 (Electric Welding)




a0 wdw EaREon
mﬂdﬁ%ﬂ@mﬁwﬁiﬁw&wﬂwﬁé%ﬁw@ﬂﬂmﬁmﬂé&ﬂﬁ-ﬁ
2 W@ @ €, faea dee (Electric Welding) Feamdl €l

1.2.8 fr@ desA & affisn (Classification of Electric Welding)
1. T &7 % STTET 9T (On the basis of Electric current)—
(a) fem e (D.C. Welding)
(b) SreTadt e s (AC. Welding)
2, T T F % e W (On the basis of source of heat)—
(a) a Jeed (Are Welding)
(b) fele 3FST (Resistance Welding)
(c) He deed (Fusion Welding)
3. m.@mmu.w.n%wm ST TT (On the basis of use of electrode)—
(a) FTeA 37 9eed (Carbon arc welding)
(b) Frge 3 deed (Graphite arc welding)
(c) u1g a1 deed (Metal arc welding)
(d) vfefem o 4w (Shielded arc welding)
4 ATSH ITEHTT 5 MU T (On the basis of shape of weld)—
(a) farg 377 (Spot welding)
(®) < oA (Butt welding)
(c) HER AT (Seam welding)
(d) <98 =4 (Tube welding)
5. ®Tg Wi @ TR W et % AR T (On the basis of joining of metal parts)—
(a) WRiTeA deed (Compression Welding)
(b) TTEA 9T (Fusion Welding)
50 e ¥ gE © A W O A deed fafdl = avi e T

—_—

1.2.8 3® = (Arc Welding)

= deed W &,ﬁmaﬂ_ﬂ.mﬂma&mnwﬁm&%ﬁ%ﬁw%%ﬁomﬁroa&.@%w
AT IS (Thermionic emission) 3 FRYT AT FTh TAR o1 T&dl 1 ST FAM 9@ de81
e < € 7 % fawn o See wEe B

T FeeA § A (Arc) T A0 el 5 Aee Y 9 Ot wm A i

: 3 & fhEa (T 1)@

Mmﬂ%ﬂ@@.aﬁ%&w&ﬁﬁﬂﬁaﬁaw?ﬂ%iwﬁaaa,%gmmnﬂ_“ ,
5 &H@ﬁ%iﬂi@%w@%mﬂﬁ%wﬂ_gﬁﬁﬁ

e TR 4R oY % ¥4 T A0 (gap) I W R T F

gﬂﬁﬁﬂﬂwﬂeﬂ%&&ﬁﬁ@mﬂmﬂwﬂiwguﬁ%@f&ﬂww_
[ER 377 Ses H g 80
e 500 TR % W sver s 50 4 80 e 7% e R 2,

RELC UL I Do E R HY S—

n M
T TeERIE W Al W A o w1 aeE e 3400°C s
mﬁ%&%@ﬁﬂmﬁﬁgh.vgﬁmae.n,vﬂﬂzw.a%amwsﬂﬁmﬁen,ﬂwa&
mnﬁ?wnvomnuﬂéﬁsﬂTéwo_@ﬂ STUE T 500°C ﬁﬂm.ﬂw,ﬁ* ﬂﬂﬁﬁﬁn
Pole) 1 F1 A1 H1g | gl W 2 @ TR 30H T (+ve
farga 2Tk < HiEA FeEEE] F A4, &1 TTRA TR F 9 A5 -

- S R , T FEA 30T 9 952 ) 90
mﬂ%gm%&mmsﬁﬂgam@ﬂ_wﬂﬁﬂﬁﬂﬁm&ﬁafﬁﬂwﬁﬂaﬁﬂ%%
ST T AT deed F AW O TR
1,2.9 R &1 3R srearadl &1 3 6= (D.C. and A.C. arc welding)

T8 dveT | gE 9 9 UF desd Wi, UF 9IS TS, 9 W (leads) FEEA 3
THERIS a9 F4 A FEEUES (workpiece) F STEYAHA Tl T (lexd) VR
fored a1k Seed B @ M & ferg armevae fag i, e am
. N ililedlist s B EERAE , (D.C.) 91 S 9T (ALC.
5&%«1@ﬁﬂ-ﬁﬂmﬁﬁaﬁ_ﬁﬁ%ﬂmﬁ%ﬁﬂﬁﬁ%ﬁﬂzgmﬂﬁw. Y&
faz § a7 deed & HAeE @1 foEm T R

SR T faree s 7 (Electric supply mains) BRI S T (A.C.) foerd €1 s we A
Nﬂsfc,.n.vﬁn&:@agﬂwﬁﬁﬂﬁwjﬁﬂmﬂﬁmﬁw%Hwn&mﬁﬁﬂmﬁ
(Converter) % BRI 3= 51 941 i diezal &1 o amy (D.C.) & wfafda v foran sman &1 Ffi-=edl fere
g1 (D.C.) F fau 3wgE S (Generator) F ot wamT R S R

T e, ST €9 A <ioiel S BRI e 9§ 7 o ALC. 91 D.C. Wit gRT ot <o W § A
A.C. &1 Y F 1 8 T 79 ) ALC. 1 15 Fie2 (Low volt) 3R 94 THIT (High ampere) SR
# ZrET g eREfia e s g

%Wﬁ@%ﬁ%%ﬂﬂmﬁmﬂﬁmgﬂém_gﬁ%ﬂﬂﬂm%@%@&ﬁ
ﬂaﬁgﬁﬂwﬂmﬂﬂﬁﬁ%ﬁmﬂmsﬂgw ey ot 31 o 98 S WS TE H
g.@,@%%ﬁw%@mﬁ-mﬂm%%@ﬁ%mﬂm%ﬂﬁﬂﬂm%ﬂm@é
T BT e F 3 foe el T A a1 3 < S S e €05 e A kg g
a__ssgm:ﬂiﬂﬂﬂiw%_ﬁﬁ@wﬁ&ﬁwamgﬂﬂwﬂﬁnﬁ%wﬂ%ﬁ
fora wog=1 2t €
327 4 g &7 (D.C.) TN TR €11 (A.C.) & T awen gt
(Merits & Demerits of D.C. and A.C. in Welding)

| e s i o A T S g ) -t o 2 & e g o S



e 43

. I fafevet % SUR (Base) T UF 7 (Square) oo T %, W i ;
S v deed A w R At < quare) =71 T €, 9t faferz dmam s
2. mmﬁwmn%ﬁm“mwa msa%mﬁmﬁﬁwqﬁsmw@@&zsﬂgw_ ﬁw_wmwiﬂnﬂﬂﬂdﬂ@aw?ﬁﬂﬂﬂmﬂﬂdﬁﬁﬁm@393283&5&%@

o € STl §1 e H & (leakage) T 1 A TREN F Forw wom AR e T B A wea =
o j ﬁmﬂﬂw%mﬂ%m_m@ﬁ,mﬁwn@ﬁ,:maésmn:w“d@ﬂ_sﬁﬂgﬂgw_
ock) St S sE T B B e & wef T <1 o fafevet & sifwio & werh § o & 3 o (Brass) F @ i £ ee
E.wmﬁmmm_ﬂnwﬂﬂﬂmﬂww_ ﬂé%ﬁnﬂﬂﬁ%ﬂmﬂjﬁﬂﬂmﬂ%ﬁwmﬁn Bmc_EoﬂmmE&ﬁﬂwﬂﬂuﬂﬂmﬂ_.w_
. | %%ﬂﬂw%&w%nﬂﬂ%ﬁaﬁwggﬁ AEM&N»._%%3%&5%0#@%&[%%5%wﬂamgﬂﬂw&m.&
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10. 3cs 9RR&TH (Welding Shields)
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(D) 373 afare (Other Shields)—32 R % <A WX & o7 9Tl 1 0t e F FETEEa
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(iii) T (Tin) (iv) = (Silver)

(v) T (Gold) (vi) TEGRITA (Aluminium)
(vii) T (Lead) (viii) TifEET (Magnesium)
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eea & fau 7= werdf % TEA AONH (melting temperatures) 1= Gl # fe@m@ @ E—
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WA fag R @18 (P)
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0
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)
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(Bourdon Tube)
HleTH (Fulcrum)

L7 %3 =en % fod O

(Motor for Cross
Head Movement)

Pressure Trans-mitted

-
to the Load Measuring

Bourdon Tube Indicator
A-Aduiting Screw
M-Motor for Adjusting
height of Cross-Head
P-Piston
C-Compression Test Piece
T-Tension Test Piece

H |

A Pressure

o n
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p—r— D

D-Pressure Capsule
TEE §E
Pressure Capsule

. |rdfis e o= (Universal testing machine)
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a1 172 : Free Bend Test Sample




() (c)
@ . ,
(o) e T A % fo R, nswﬂnaﬂ.ﬁwﬁm%, (c) STUFT HZA Ry
. ferx 173 : Free Bend Test

i) Prffera nza&mm&emmclﬁﬁmﬂmﬁmw%ﬂ.:.,sﬂmmﬂga_
W_A%Ww&%wwﬂ%wﬁﬂuﬁﬂsaam_mﬂﬁﬁﬂdﬁ% &ﬁﬂwﬁﬂﬁﬂmm%ﬁ
ﬂﬂ»ﬂﬂﬁa@%&i%aﬁm_%a%%ﬁ % ﬂw@?.ﬁg
Hred & T 3 T 15% T 1 T w4 €, AR e W 3 mm & R F T TR g
%mq@ﬂ@ﬂ%ﬁ:@&mﬂﬂmwl
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ferx 182 : Fatigue Testing No. of Revolution (N)

fer 183 : Graph of Fatigue Test
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fir 185 : Magnetic Particle Testing
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ferat 186 = Die Penetration Test
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—DC Polarity |
D

D(#) or (-

D)

D+

D (#) or (=)

D@

D)

AC Min. Open Circuit Voltage
AC Not Advisable
50
50
50
70
70

mm-:-:.:muc

70

e A F g (Strength of Core Wire)—3ae 1 SH-a@t smdd =1 37 3951
e =4 (Ultimate ,,wmsmmm mﬁmmsmﬁg T e T2 (Yield Strength) % i fFm =
e §1 A F I TGRS O A Y e T v R w g Ay s < E

S.No. Code Ultimate Tensile Strength ﬂ Yield Strength
1. 4 410-510 330
2. 5 510-610 360

SR @ THE mm_oummﬁon and Impact)—®R a1 i @rTIvE wova ¥ guid <t 81 T8
7 g el B % 9 $EEE # @ % F 9 FH a99E gR e TR | @ R

S.No. Code Tensile 410-510 Strength 510-610 Impact Strength
1. 1 20% 18% 47J+27°C
2. 2 22% 18% 47J+0°C
3. 3 24% 20% 47J-20°C
4. 49 24% 20% 27J-30°C
5. 5 24% 20% 27J-40°C
6 6 24% 20% 27J-46°C

&fed &t Qifae (Welding Position)— i dfcen feafrdi % fere fawm F WRIE,
T o T ¥ TR SR Fre SR R T i —

£k, Lt Position
; 0 All Position
. 1 F, H, V, O (Flat, Horizontal, Vertical, Over Head.)
% 2 F, H
4, 3 F
: 4 F, Hi (Horizontal Fillet)
s 5 Y,D,F, B H VF
% 6 Any other Position
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AC Min. Open Circuit Voltage

H Code DC Polarity %

: c - 50

% 1 D#or) ”

: ; o 50

* 3 D@

5 4 D (#) or ) 70

6. 5 DO 0

7. 6 D .

& 1 D () or ) %

9. 8 D o

10. 9 B w

Note D (+) = Positive Polarity or Straight Polarity

D (-) = Negative Polarity or Reverse Pol
Trgere g (Hydrogen Contr

ol)

—

arity

%%ﬂwgﬁﬂﬂﬁm@@aﬂaw!

1 T dfeen HT T TR ER a6

S.No. Code Hydrogen Diffusion in (ml)
1 H, up to 15 ml
2. H, up to 10 ml
8. Hy up to 5 ml

e ——— |

.mwwmﬂmm_ﬂ (Recovery of Weld Metal)—3ciazre @ urg il (Recovery) g
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S.No. _

Code

Recovery (%)

\Ill‘ll‘l\

100%-129%
130%-150%
151%-160%
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zE WA e CET THAF T AfrE e £ 78 MIG (fam) € B0 == 1 W
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g2 Ol
(Welding wire)

-

2z T W W W ]
(M.L.G. gun) @
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Describe the main parts of punch and die assembly which is used in power press.
Fhrq fead fifgy (Describe in brief)}—
() A <75l (Single operation ..m_nmv
(i) =@ =15l (Multiple operation dies)
Froffia T e e fafae-
Briefly describe the following :
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(a) EH T A (Drilling of plastic)

(b) TRF F G (Tuming of plastic)

(c) TS F1 T (Tapping of plastic)

(d) =T 5 dvs fa (Band sawing of plastic)

(e) WS F1 figey (Reaming of plastic)
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6. T FITET SEET (Granule Production)—@ET & B2-81 ZF8 % 30 & o W ¥ma =
i F ST 31 W 1 A (additives) W O FEAT (extruder) 3 TR fiafrdes 1
@1 T fan S € 9 STeafirE T S RIS STFE Al 2 (capillary shaped die) H FEEE
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(i) 7 gyq wEqor
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12.

13.

14,

Re® &1 F9R”A 33!

PESIGR)|

e & I 1 g w5y

Describe the uses of plastic.

i H FMHT L T Hiaw § gy
(Classify plastics and describe them in short.
wifie® # FH-Y 00 I §2 = W
What are the properties of plastic? Describe.
agas (polymers) T 22 =mEn i

What are polymers? Describe.

wfe® & TEY T F F fafy = gl )
How the pipes of plastic are manufactured?
e W dftr feoaof fafgu—

Describe in short :

1. g0 wEd (Fillers)

4, 9IS (Plasticizers)
6. Tafaasr (Stabilizers)
7. TSI (Hardener) 8. I (Catalyst)
quirega Hee fafy = =i =

Describe compression moulding.

2, ¥15% (Lubricants)
5. fa@ms (Solvents)

3. 9uiT (Pigments)

a9 47997 G 1 SE HL

Describe enjection moudling.

wnfes W AYEA w0 &1 fafE w1 e St

Describe the methods for machining of plastic.

fer w feoufi fofgu—

Write notes on the following :

(a) WfeTTE=s (Polyesters)

(b) gftan weEieEs (Urea formaldehyde)

(¢) feriret wTifeEerRe (Phenol formaldehyde)

(d) FiaEe (Epoxide)

Aﬁmv_ﬂgﬂﬂ;ﬂﬁwﬂﬂnmwﬂﬁ 7 fiyemd < et WH Fifien (moulding acEvoEa&. F qUA W.H..
Describe about the moulding compounds which Eo. mixes with plastics to enhance 1ts properties.
Ay H%= (Extrusion Moulding) T =T Exd]

Describe extrusion moulding process-

ST FET] SEH R

Describe sheet forming process:

forata srequT wiEa @ AR

Describe vacuum forming process
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Frifaf (Working Method)
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7 i w9 e w2
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grdfaftr (Working Method)
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FAE TEd U5 T Tl H SE W F €

5 3 W & SIE WM AT fEE #1 i aE § §9R O € (Edge Preparation)!
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Wraenf~dt (Precautions)
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ODD SEMESTER EXAMINATION (U.P), DECEMBER-2019
abeiy Eaersi
(Workshop Technology)
Code: 2118

Third Semester
[Maximum Marks: 50

(i) Attempt all questions. Attempt any two parts of each question.

(i) Students are advised to specially check the Numerical Data of question paper in
both versions. If there is any difference in Hindi translation of any question, the
students should answer the question according to the English version.

(ili) Use of Pager and Mobile Phone by the students is not allowed.
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