.2023]
MID TERM EXAMINATION [N:::::}ER
FIRST SEMESTER [B- %
MANUFACTURING PROCESS LR R——

stions from
el and any two more que
Note: Attempt Q No. 1 which is compulsory ;
ove: e . |
remaining.
Q.l. (a) Explain impo

\ Ans. Importance of manufacturing i

ring.
of manufactu g
rtance ral reagons.

cial for seve 27
s cru wth by creating jobs,

- . 'c o
1. Economic Growth: Manufacturing dIrtlv:ts BC;:EI:; ag(’; it e Y atats
iogi i ting revenue, 1t otten
ring innovation, and generatin, |
Egsfh:ae egonomy., including services and technology. i s e 0y
son. [t provides employment Opport NN e of
mbi;)?ingr::;t;:s to Sngineers and managers. This can support a ang
assem

ckill Jevels and b ckgrounds. : \ o
;.!nn::aﬁ:n' The manufacturing sector oftenle adsin technological advanceme

and innovation. It develops new products and processes that can improve quality of life
= 4, 'ﬁ*adee:lﬁ:ll::::};: Manufacturing contributes signj.ﬁcantly to exports, which can
improve a country’s trade balance and reduce trade deficits.
Q.1. (b) Explain core and its function. (2)
Ans. Core: A core is a crucial component used to create internal cavities or complex
shapes within a cast part. Funétior of a core in the casting process:

from

Creating Internal Shapes: Cores are used to form hollow sections or internal
features that cannot be aéhieéved through the outer mold alone. This is essential for
parts like engine blockay pines. ;

Q.1 (¢) Why 2llowances are provided? y (2)
* Ans, The pattern is a replica of the casting, but it is slightly larger in size. This
variation in pattern and casting dimensions is due to casting allowances. Wheﬂ the
cast solidifies, it shrinks slightly due to metal shrinkage during cooling, so the pattern
8 glightly larger to compensate, Allowances are made for the pattern in the casting
Process due to the shrinkage property of cast metal, '
Q.1 (d) Explain homogeneous and heterogeneous welding?

Ans, In welding, the terms “homo ” and “

: elding, the geneous” and “heterogeneous” refer to the types

of materig]g being joined and the resulting weld characteristics. Here's a hreakdowyr
Homogeneous Welding Process: Homogeneous welding involves joining

mte ) FV § »
Tials of the same t.pr T'his means welding of similar metals or materials together
Exampleg: -

(2)

: Welding Steel to Bteel: Joining two pieces of
_ Welding Aluminum to Aluminum: Joining ¢
"&m:ommma on Applications:

.

Yerial, such as structy

o ‘,ﬁmﬁ‘ﬁmseneous Weldi
s Ar'materials, Thig me

steel,

WO pieces of aluminum,

U:ied in many industries where parts are made from the
ral steelwork, automotive manufacturing, and aerospace
ng Process; Hetero

cess; geneous welding involveg j ining
ans welding different types of metals or materials to‘]g(;ther

;
o
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inum: J ﬁirﬂni steol and aluminum. ‘ T
eel to Carbon Bteel:"J oining stainless gteel with carbon

i

| common U spiottionn i icati ifferent m
o 4 : lications: Used in applications where di _
) guch as in aerospace, automotive,

- ’bé joined for their specific properties, .
 industrial applications where diverse materials are qaed together.

Q.1. (e) Explain advantages of welding. ‘ 2
i " Ans. Refer to Q.7 (a) of End Term Examination 2018 (Pg. No. 21-2018).
'F Q.2. (a) Explain principle, advantages and disadvantages of shell casting
method with suitable diagram. il - 5)
Ans. Shell Mold Casting =~ .

Principle: The first step in the shell mold casting process is to manufactu.re 1:'he
shell mold. The sand we use for the shell molding process is of a much smaller grain size
than the typical greens and mold. This fine grained sand is mixed with a thermosetting
resin binder. A special metal pattern is coated with a parting agent, (typically silicone),
which will latter facilitate in the removal of the shell. The metal pattern is then heated
to a temperature of 350F-700F degrees, (176C-370C). ;

The sand mixture is then poured or blown over the hot casting pattern. Due to

the reaction of the thermosetting resin with the hot metal pattern a thin shell forms

on the surface of the pattern. The desired thickness of the shell is dependent upon the

strength requirements of the mold for the particular metal casting application. A typical

industrial manufacturing mold for a shell molding casting process could be 7.5mm thick.

The thickness of the mold can be controliéd by the length of time the sand mixture is in :

contact with the metal casting pattefsi _
“The excess “loose” sand is then removed leaving the shell and pattern.

The shell and pattern are then placed in an oven for a short period of time, (minutes),

which causes the shell to hatden onto the casting pattern.

is separated from the casti:;g pattern by way of ejector pins built into the pattern. It is
of note that tailh;;) n;:nufa(;touyzldng technique used to create the mold in the shell molding
~ process can emp to produce highly accurate fine grained mold
55 o -. . ne graine 11T0 cores for
Two of these hardened shells, each representing half : g |
_ . senting half the mold for the castin
- assembled together either by gluing or clamping.' ' S

~ The manufacture of the shelll,mold is now complete and ready for the pouring of the

i

WMM the casting process.

AT I

aterials must |
‘and certain

Lo

Once the baking phase bf the ménufagtuﬁng process is complete the hardened .she]l |

_ metal casting. In many shell molding processes the shell mold is supported by sand or

PAT

Advants

1. Preci
excellent surf

" 2. Versa
temperature .
3. Minin

the high prec
Disadva

1. Cost:
expensive. Th
- 2. Time-
including shel
3. Fragil
during handli
Shell cast

for its ability t
Q.2. (b) ]
lli!eta_] inert g
Ans. Met
(GMAW), 15 o
electrode ang c
Worki_ng\

* First, 5}

- at low Vo]tage
used as electro,

| e Pogitive
\pieea e 7t€'
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- 1. Precision: Shell casting can produce highly detailed and a(':curate parts with
excellent surface finish. It is ideal for intricate and complex geometries. ' ‘
"9 Versatility: Suitable for a wide range of metals and alloys, including high-

temperature and high-strength materials.

EPR¥E 81

ﬁ 3. Minimal Machining: Parts often require less machining after casting due to M
e - the high precision of the process. | | .' ' .
ical Disadvantages: = g - “E
ick. 1. Cost: The initial setup, including pattern creation and shell building, can be £
s in expensive. This makes it less cost-effective for very large production runs. y
2. Time-Consuming: The (process can he relatively slow due to multiple steps,
including shell building and cyring. ' . SV
tes), : ‘3. Fragility of Shell:TLe ceramic shell can be brittle and may break or crack
during handling or removal. A :
ahe.ll ' %ell castmg 18 widely used in industries like aerospace, automotive, and jéwelry
Ii"' i8 for its ability to produce complex and high-precision components.
S | 02 (0) Explainiwith help of neat sketch constructi in
S | ' e OATC weldinglj etch cons r.uf:tll.on and working (‘;
gare .(G“Am.m Metal Inert Gas (MIG) welding, also known as Gas Metal Arc Welding |
ol ';;;""“?3.15‘. used ng-aimg process that employs a continuous wire feed as an :

fthe 8 electrode s ' ‘e and an mert. or sJenE-mert gas to e_:hield the wgld pool from contamination.
o  +Firm, 2 high voltage current is Vi aia i o

= m ag( l:urrent 18 change intq DC current supply with high current

g i ! pu“s th‘oush Wﬂldlnﬂ e]ectl‘ﬂde. - A consllmab] L] Dy
The electrode is connected to the negative terci. A
A el © negative terminal and work piece
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" Shield Gas

,---'cuncanlﬂe Gas
Nozzie

Protective Gas Umbrella

Construction: : Tl Q.3.(a

The construction of a MIG welding system involves several key components, each Ans. A

playing a crucial role in the welding process. Here’s a breakdown of the main elements: cast iron. It

; Power Source: In this type of welding process, a DC power supply is used with metal. T'he
reverse polarity. Reverse. polarity means the electrode or in case of MIG welding the melting

electrode wire is connected positive terminal and work piece to negetive terminal. The Here’s an e

power source consist a power supply, a transformer, a rectifier which change AC into Zones in

4 DC and some electronic controls _which control the current supply according to weld (Pg. No. 22
F e e | | 2 Q3. (b
; Wire Feeder System: MIG welding needs continuous consumable electrode supply _ Ans. Ty
{__ : for welding two plates. This consumable electrode used in form of wire. These wire is on various r

= (A) Cra

continuously supplied by wire feed meciianism or system. It controls the speed of the
a second th

wire and also pushes the wire form weiding torch to welding area. These are available in

. different shapes and sizes. It consist'a wire pool helder, a driving moto e the whal

j rollers and wire feed controls. Thie wire fi i di maotor, 4 set of driving. o s

N - 1oe eed speed is direct], ' ; wel -
1 through power supply, RPoee ¥ control the current supply e d, they a
?; Welding Torch: Inthis torch th: i G | (a) Lon
- (=g Joreh: In'ihis torch there is a mechanism which holds the wire and '

g supplies it continuously with the help of wire feed. The front end of the b (b) Tra

d ith
o o - The nozzle is used to supply inert gases. These gases form a shielding () Crat

- area around the weld zone and protect it f s )
& t h'l)l" zatlon. Th 1 . -,
: cooled or water cooled according to the requirement. For hj R o e i s

y : current i ; tallise
torch is water cooled and for low supply it is air cooled. e i PRTEd, thy ¢ :‘::;f)i"d mf’]ﬁ::
‘ol - Which can affect the strength of welding joint. ~ cooling of me

: rannot be"usaﬂ_'_gi'thi;_ 8ure 8o a reg -at high pregsure Th
loverdom the e s, g el

it
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LP.

Q.3. (a) Explain different zones of Cupola fu

Ans. A cupola furnace is a vertical cylindrical furn
cast iron. It operates continuously and is widely used in
metal. The furnace is divided into different zones, each
the melting and refining process. e
Here’s an explanation of the various zones in a cupola furnace:
Zones in a Cupola Furnace : Refer to Q.2 Mid Term HExa
(Pg. No. 2-2022).

Q.3. (b) Explain different welding defects with suitable diagrams. (5)

Ans. Types of Welding Defects: Welding defects can be of different types based
on various reasons for the irregularity. Some welding defects are following:-

(A) Cracks: The worst weldinig defect that 1s considered to be unacceptable without
a second thought is the crackiin the weld. These defects can progress rapidly affecting
the whole weld and causing failure. Depending on how the cracks are formed in the
weld, they are categorizeéd into these types, and is also shown in the image.

cing molten

ace used primari
foundries for produ ] :
with specific functions 10

mimati_dn Jan-2023

(a) Longitudinal Cracks: They are formed parallel to the weld bead.
(b) Transveise Cracks: They are formed along the width of the weld bead
(e) Crater Cracks: They are formed at the end of the bed. :

(d) Hot Cracks: When the base metal is heated ahove 10 000°C-°C :
crystallise developing hot cracks. This can be due to incorrect i,iller m » Weld joints

rapid cooling of metals. : etal usage ang
(e) Cold Cracks: These can take hours to days to be vic:
cooling of metal. visible, usually g, the
Transverse  Wed

Crss

Mtat

. Fig. Types of Cracks in a wﬂded e
i " A { (1]

int

" i 4 ; T L e
S0 o % 50 k1 .-j_f.r‘;:-___.:- \ o
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T
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 slight misalignment can

L © 51“‘ lusion; Slag inclusion ma
 the surface of the weldeq mey L o
cycles. A weld bead °lded metal or between welding
tensile strength an

Y G !]_-'. A g ; j
' b1 e & shisld! d using
These sses use a shielding gas, and usi
it beyond t:jiﬁMhﬁble limit can lead to contamination
of metal reducing the strength of the weld. (?on#erself:i,
mﬂslty:can be caused by gas bubbles trapped in the we

(C) Burn-Through
During the welding process, therre are chances
“where it accidentally penetrates the thickness of

the base metal exposing an open hole as shown in
the image below. This creates a burn-through' and

Bum-Through

makes one of the most common welding defects while Fig.‘ Bﬁrn-Through Defect |

operating with thinner metals in the industry. -
e : 7~ Underfill

(D) Underfill i
'Welding too fast can cause only a little weld metal

to be deposited in the weld joint as shown in the image

below. Due to this, the bage metals are not properly wﬁgﬁiﬁﬁfmg
fused resulting in stress concentrated afea. e '
; Fig. Underfill Defect
: : ' Excess Reinforcement
(E) Excess Reinforcemcai: In contrast to the s g
underfill defect, the excess reinforcement is a defect that
results in an extra build-ap of the weld than required
in the joint. The defect is also known as ‘Overfill’. This
defect induces maximum :

stress concentration towards

the toes of the welds as shown in the image,

Fig. Overtfill defect

Linear misalignment

(F) Misalignment: Any welding process requires
e metals to weld Properly, A

: Cause a misaligned weld
shown in the figure below. s Y00 ae

: fi These defects are susceptible
to faﬁgue stlfesn in applications like pipe welding,

Y occur on

8 slag affects the
. shown b

Ty

. || ¥
pool forming blow holes or pits as shown in t.he image

- Fig. Misalignmen Defect

* quickly
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fect

fect

ct

- Sensors.

: I . 5
1P, Univemity—[B-Teeh]-Akauh Boo

(H) Incomplete Fusion: When the metals solid;f)’d
before the natural cooling and form gaps in the W i
zone, an incomplete fusion of weld is caused as ghown.

There are several causes, ,

(I) Incomplete Penetration: During Butt welding;
the gap is not filled throughout the thickness of the base
metals. This welding defect makes either one side of the
joint remain unfused with the root as shown.

incomplete Penetration

Fig. Incomplete Penetration -
Defect

For More Welding Defects: Refer Q.5 (b) End Term' 2022 (Pg. No. 19-2022)
Q.4. (a) Explain the importance of materials and manufacturing towards

technological and social economic growth with suitable example. (5)

Ans. Materials and manufacturing play crucial roles in both technological
advancement and socio-economic growth. Here’s a detailed look at their importance;

1. Technological Advancemeat ;

(a) Materials:

® Innovation: The development of new materials or the improvement of existin
ones drives technological progress. For example, advancements in materials g c: g
have led to the creation vf high-performance materials like carbop fiber and ad i
composites, which are used in aerospace and sports equipment & o

* Applications: High-tech industries rely on specialized materials, For ;
semiconductor materials such as silicon and gallium arsenide are esseﬂt‘aj £ or mstance,
and eomputer technology. Innovations in these materials enable th 1 or electronicg
more efficient electronic devices, © Creation of faster,

(b) Manufacturing:
¢ Precision and Efficiency: Advances in manufactyriy, £
3D printing and automated assembly, allow for the production ﬁf echnulogi
components. This is critical for industries like aerospace DA Cum.plex
for safety and performance, X € Precisjop
¢ Prototyping and Innovation: Modern manufact
Prtlltotyping, allowing engineers and designers to test ang
quickly, This accelerates the innovation cycle and brings new Tefing techy
Example: Productg to Mark Ologies
* Smartphones: The development of smartphoneg ) ket fastey.
materials and manufacturing. Advanced materialg ik il L
lightweight metalg, combined with precision manufacty, ) h'gh‘ﬂtren "Mpact of
the creation of powerful, compact devices. Thege adva:mg Procegges” ) Blass
‘nnovation and provide new capabilities, such as high.pe ﬂﬂlilet?,' driye tem"‘?nahleﬂ
, Fr lize B Hvig n ¢ O «
3

€8s, Such as
é‘lnd Drecir.;e
: 15 ESSenti al

€ technjqyeg enable 1o«
W Tapiq
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; ai;.allowins for the

e Economic Value: : The avaﬂfbﬂity and
" In!ﬂ'l | eeonomle develo mant Countries rich in natura reaource! '.
m indu‘:ﬁos that uplt.a.lina on I?heaa materials contributing to economic

: '(b;mmwﬂnr | | o \ sotal shee
F Creal ificant source of employment providing - dissimilar 1
| Johz:iamdeh O il v s i ngineers. This contributes because of i

mngeofakﬂllevels, from factoryworkeratoe 4 £
to economic stability and growth. ¢ Economie. Outpufr' A strong mﬁn‘-‘fﬂ"tc:;‘%i i between th§
~ sector boosts economic output and trade. Products manuf: actured in one oountl‘y 3
exported globally, generating revenue and Jmprovmg the trade b&lance s
Example: * Automotwe Industry: The automotive ‘industry exemplifies the =
" socio-economic impact of manufacturing. Car manufacturers create millions of jobs 4
worldwide and contributé eugmﬁcantly to national economies through the Pmdu{"tlﬂll _:_;
of vehicles, components, and related services. The industry also drives mnﬂvatmns in '
safety, fuel efficiency, and environmental sustainability. e o
Q4. (b) Explain with smtable sketch construct.mn and working
resistance seam welding. _ (5) _-
Ans. Construction of Res:stance Seam Weldlng'
1. Electrode Wheels: Funection: These are the primary components that apply

o pressure and conduct current to the maetal sheets. © Design: The electrodes are typically ' Resis
o circular wheels that rotate to apply eressure across the seam. They are u»sually made o£- e
3 copper or copper alloys to handle the electncal and thermal loads. b Pti;?:

R T e T

. 2. Electrode Holder: s Function: Holds the electrode wheels in posmon
appl!es the necessary pressure durlng welding. ® Design: It’s a mechanical or hydrauli¢
assembly that ensures the electrodes are aligned correctly and apply consistent pressure

toﬂleworkmm

3 8, Workpieces: ¢ Functlon. The metal sheets or plates that are to be wﬂ d
m They an:m positioned between the electrode wheels. The workpieces
mhgned: clamped to ensure proper fit and contact during welding.

: 4. Control :

| # m u;e Fun;tion. Regulates the welding parameters such
andm mto - and welding time, * Design: Includes eleci:r:l‘liiﬂL ik
B sm},oww mﬂmtorsu adjust the welding condltmns to ensure consmteﬁ ue
o ?lrl . Fu;ction. Provides the electrical current req
proce 7 Dwm “Dphes a hlgh current at a controlled voll
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LP. University-[B-Tech]-Akash Books  weld 38 prod“c'ed
' 2 § ic
welding. The seam welding is a types of resistance welding, i W

by roller electrodes instead of tipped electrodes. tent s€amm
; ‘ it sodes-
Most seam welding processes produce a continuous or intermi roller elect? ces, the

the edge of two overlapped metals by using two machine driver otal workp
in the seam welding process, the roller electrodes move over the m heats t
workpieces are under pressure and the current passing throu
workpieces of the metal to the melting point. Thus, this process,
the seam spot welding.

them
gometimes, 2

: g rocess e s
Resistance seam welding is one of the most common welding phen two 81 jlar o
s, W them

metal sheets with a continuous weld. In seam welding proces petween the
dissimilar materials are pressed together, there will be a i ?ac?[rical resistance
because of irregularities in the metal surface. This gap causes an © -
between the two materials and results them to heat up at the seam.

Sliding Contact

&7 elded Metal
: B Sheals
st ‘ e Force

Lower Electrade Wheel

Resistance seam welding: In seam welding process, the welding current is e

main parameter, i.e., the amount of heat generated at the seams depends upon the
magnitude of welding ¢current flowing through it.

/
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