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1A asic Manujt‘acjcuniné‘ Processes
Objective Type

The most preferred process for casting gas
wrbine blades is: ' {ESE-92)
(a) die moulding

{b) shell moulding

(¢} investment moulding

{d) sand casting

Which of the following metal shrinks most
from molten state to solid state? (ESE-92)
{a) Cast iron (b) Cast steel

(c) Brass (d) Admiralty metal

Assertion {(A): In a mould, 2 riser 18
designed and placed so that the riser will
solidify after the casting has solidified.

Reasoas(R): A riser can acis as reservoir of
nolten metal which “will supply molten

metal where a shrinkage cavity would have '

occurred. (ESE-94)
“hicn of the following materials can be
nsed for making patterns? (ESE-94)

{. Aluminium

7. Wax

3. Mercury

4, Tead

Ssiset the correct answer using the codes

- below:

‘a3 1,3and 4
{¢)1,2and 4

(b)2.3 and 4
(dy 1,2 and 3

Asserdion(A): Aluminium atloys are cast in
hot oamber die casting machine.
Reascn(R) : Aluminium alloys require high
meiting when compared to-zine alloys.
(ESE-95)

sezerdon{A) An aluminium alloy with
sincon is used for making engine
pisione 5y die casting technique.

7.

Reason{R): Aluminium has low density
and addition of silicon 1mproves its fhudity
and therefore its cast ability. (ESE-23)

Match List-] with List-1I and select the

correct answering the codes given below the

lists: (ESE-53)

List—1 - ;

A. Automobile piston in aluminum alloy

B. Engine  crankshaft  in spheroidal
graphite iron

. Carburetor housing in aluminium atloy

D. Cast titanium blades

List— 11

Pressure dic-casting

Gravity die-casting

Sand casting

Precision investment casting
Shell moulding

Codes:

A B CD A B C D
(a) 2 by 3
@2 1 3 4 {d de T o2 B

D w1 =

[
-
1

3

Lad

cast iron
(ESE-%5}

Addition of
increases its
(&) hardnaess
{5} ductility and strength in fension
{c) corrosion resistancs

{d) creep strength.

magnesium Lo

“Which one of the foliowing materials will
require the largest size of riser for the same
casting? (ESE-93)
{a) Aluminium (b) Cast iron

{¢) Steei (d) Coppert
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Directional solidification in castings can be
improved by using (ESE-95)
(a) chills and chaplets -
(b) chiils and padding

(c) chaplets and padding

(d) chiils, chaplets and padding.

Consider the following ingredients used mn
moulding: (ESE-96)
I. Dry silica sand
2. Clay
3. Phenol formaldehyde
4. Sodium silicate

Those used for shell mould casting include
(a) 1,2 and 4 (b)23 and 4
(¢)land3 (d) 1,23 and 4

Which of the following methods are used
for obtaining directional solidification for
casting design?- (ESE-%6)

1. Suitable placement of chills
2. Suitable placement of chaplets
3. Employing padding

Select the correct answer.
(a) 1 and 2 (b) 1 and 3
(c)2and3 (dy 1,2 and 3

Misrun is a casting defect which occurs due

to (ESE-%6)

{a) very high pouring temperature of the
metal

(b) Insufficient fluidity of the molten metal

{c) Absorption of gases by the liquid metal

(d) Improper alignment of the mould flasks

Which of the following pairs are correctly
matched?

1. Pit moulding..... For large Jobs

2. Tnvestment moulding ...Lost wax process

3. Plaster moulding, ... Mould prepared with
gypsum

(ESE-96)

17.

{a) ,Zand 3
(¢) 1 and3

i) land2
(d} 2 and 3

Which one of the following pairs is not
correctly matched? (ESE-27T)

(a) Aluminium alloy piston...Pressure die
casting

(b} Jewellery ... Lost wax process
(¢} Large pipes ... Centrifugal casting

(d) Large bells ..... Loam moulding

A sand casting mould assembly is shown in
the given figure. The elements marked “A’
and ‘B’ are respectively. (FESE-98)

B A

{(a) Sprue and Riser
{¢) Drag and Runner

(b) Ingate and Riser
(d) Riser and Sprue

Which of the following are the requiremenis
of an ideal gating system?

1. The molicn metal should enter the
mould cavity with as high a velocity
as possible.

2. It should facilitate complete iilling of
the mould cavity.

3. It should be able to prevent the
absorption of air or gases from the
surroundings on the molten metal while
flowing through it.

Select the correct answer using the codes ‘
given below: (ESE-498)
(a) 1,2 and 3 (b) 1 and 2
(c) 2 and 3 (d) 1and 3
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20.

21.

A Spherical drop of molien metdl of radius
2 mm was found (o solidify in 19 seconds.
A similar drop of radine 4 mm would

solidify in - (ESE-98)
{a) 14.14 second (b} 20 second
(¢} 18.30 second (d) 40 second.

In solidification of metal during casting,
compensation for solid contraction is

_ (ESE-29)
{a) Provided by the oversize pattern . '

" {b) Achieved by properly placed risers -

{) Obtaimed by promoting  direction
solidification
{d) Made by provided chills

Match List L (Process) with List II

(Products/matenals) and select the correct

answer using the codes given below the
lists: (ESE-00)

List -1

AL e casting

B, Shell molding

C. CO; molding

D. Centrifugal casting

List —11

1. Phenol formaldehyde
. C.1. pipes

. Nan-ferrous alloys

. Sodium silicate

Codes

Lot a3

I

il

B C D A B C D
304 2 ()3 1 4 2

1 2 4 (@1 3 2 4
The main purpose of chaplets is  (ESE-01)
(a) To ensure dircctional solidification -
{b) To provide ctficient venting

(¢) For aligning the mould boxes

(d) To support the cores -

22,

i
1l

24

Assertion (A): In CO; casting process, the
mould or core attains maximum strength.

Reason (R): The optimum gassing time of
C0O: through the mould or core forms Silica
gel which imparts sufficient strength to the
mould or core. (ESE-02)

A gating ratio of 1:2:4 is used to design the
gating system for magnesium alloy casting.
This gating ratio refers to the cross-section
areas of the various gating elements as
given below: {ESE-03)

1. Down sprue
2. Runner

3. Ingate

The correct sequence of the above elements
in the ratio 1:2:418
(a)1,2and3
(c)2,3and 1

(M 1,3and2
()3, T and 2

Match List-I (Products) with List-1I
(Casting process) and select the correct
answer using the codes given below the

lists; (ESE-03)

List-I{Products)

A Hollow statues

B. Dentures

C. Aluminium alloy pislons
D). Rocker arms

List-II {Casting Process)
1. Centrifugal Casting

2. Investment Casting

3. Slush Casting

4. Shell Moulding

3. Gravity Die Casting

Codes:

A B
@3 2
fcyl 2

L by
oy
N>

il
Mwm
e
& Ln

R



(a) Chokg area

“In gating system design, which one of the
following is the correct sequence in which

choke area, pouring time, pouring basin and

sprue sizes arg calculated? (ESE-03)

Pouring fime — Pouring
basin = Sprue

{(b) Pouring basin — Sprue
Pouring time

{c) Choke area — Sprue — Pouring basin —
Pouring time

{d) Pouring basin — Pouring time — Choke
area — Sprue - '

Choke area -

In shell moulding, how can the shell

‘thickness be accurately maintained?

(ESE-05)
(a) By controlling the time during which
¢ the pattern is in contact with mould
(b) By controlling the time during which
the pattern 1s heated o
(c) By maintaining the temperature of the
pattern in the range of 175°C —380°C
(d) By the type of binder used

The gating ratio 2:8:1 for copper in gating

system design refers to the ratio of areas of
(ESE-05)

(a) Sprue : Runner : Ingate

{b) Runner : Ingate : Sprue

{c) Runner : Sprue : Ingate

{d) Ingate : Runner : Sprue

Which one of the following processes
produces a casting when pressure forces the
molten metal into the mould cavity?

' (ESE-05)
(a) Shell moulding

~ (b) Investment casting

(c) Die casting
(d) Continuous casting

“According to Chvorinov’s equation, the

solidification time of a

proportional to

casting  1s
(ESE-06)

L]
=

32.

@y V2 (0} V
(€) LIV (d) /v
[Where, V = volume of casting]

Shell moulding can be used for

(a) producing milling cutters

{b) making gold ornaments

(c) producing heavy and
casting

(d) producing thin casting

{(ESE-G6)

thick walled

“Which of the following materials are used

for making patterns in investment casting
method?

1. Wax 2. Rubber

3. Wood 4. Plastic

Select the correct answer using the code
given below: (ESE-06)
(a) Only 1 and 3 (b) Only 2 and 3
(c)Only 1,2and 4 (d) Only 2, 3 and 4

In which of the following are metal moulds
used? (ESE-06)
(a) Greensand mould

(b} Dry sand mould

(c) Die casting process

(d) Loam moulding

Maich list [ with List IT and select the
correct answer using the code given below
the Lists: {E5E-0T)

List — I (Casting Process)
A, Dhe casting

B. Investment casting

C. Shell moulding

D. Centrifugal casting

List — II (Principle)

1. The metal solidifies in a rotating mould

2. The pattern cluster is repeatedly dipped
into a ceramic slurry and dusted with
refractory

3. Molten metal is forced by pressure into
a metallic mould



34.

35,

36.

37.

(a) no core is used

4. After. cooling, the invest is removed
from the casting by pressure jetting or
vibratory cleaning

Codes: _

A B C D A'B C D
@2 1 3 4 .3 4 2 1
ey 4 53 L @3 -k 2 4

Consider the following statements in respect
of investment castings: (ESE-07)

“1. The pattern or patterns is/arc not joined

to a stack or sprue also of wax to form a
tree of patterns.

2. The prepared moulds are placed in an
oven and heated gently to dry off the
invest and melt out the bulk of wax.

3. The moulds are usually poured by
placing the moulds in a vacuum
chamber.

Which of the statéments given above are

correct?

{a) 1 and 2 only

{c) 2 and 3 only

(b) 1 and 3 only
(d}1,2and 3

Which of the following are employed in

shell moulding ?
1. Resin binder
2. Metal pattern
3. Heating coils
Select the correct answer using the code
given below ; '
(a) 1 and 2 only
(c) 2 and 3 only

(ESE-07)

(b) 1 and 3 only
(d) 1,2 and 3

Which one of the following is the correct
statement? In a centrifugal casting method

(ESE-07)

(b) core may be made of any metal

-{c) core is made of sand

{d) core is made of ferrous metal

Which one of the following is the correct
statement? (ESE-07)

38.

39

40.

41.

42.

Gate is provided in moulds to

(a) feed the casting at a constant rate
{(b) give passage to gasses

{(c) compensate for shrinkage

(d) avoid cavities

Small amount of carbonaceous material
sprinkled on the inner surface of mould
cavity is called (ESE-08)
(a) Backing sand {b) Facing sand

(c) Green sand (d) Dry sand

Which of the following casting processes
does not/do not require central core for
production pipe? (ESE-08)
1. Sand casting process
2. Die casting process
3. Centrifugal casting process
Select the correct answer using the code
given below:

{a) 1 and 2 {b) 2 only

(c)2and 3 (d) 3 only
Bottom gating system Is  sometimes
preferred in casting because (ESE-08)

(a) It enables rapid filling of mould cavity
(b) It is easier to provide in the mould

(c) It provides cleaner metal

(d) It reduces splashing and turbulence

Which of the following are the most
suitable materials for die casting?
(ESE-09)

(a) Zinc and its alloys

(b) Copper and its alloys

(¢) Aluminium and its alloys
(d) Lead and its alloys

Which one of the following casting
processes is best suited to make bigger size
hollow symmetrical pipes? (ESE-09)

{a) Die casting (b) Investment casting
(c) Shell moulding  (d) Centrifugal casting
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15.

o

Which of the following are the most likely
- characteristics in centrifugal casting?
o i (ESE-09)
(a) Fine grain size and high porosity
- (b) Coarse grain size and high porosity
(c) Fine grain size and high density
(d) Coarse grain size and high density

Consider the following statements:

I. The actual entry point through which
the molten metal enters the mould

- cavity is called in-gate. .

2. Bottom - gate in case of a mould
creates  unfavourable temperature
gradient.

3. Sprue in case of a mould is made
tapered to avoid air inclusion,

Which of the above stateruents is/are
correct? (ESE-09)
(a) | only (b) I and 2
(c)2and3 . . (d) 1 and 3

Assertion (A) : The investment casting is

used for precision parts such as turbine

plates, sewing machines etc.

Reason (R): The investment cas tings have a

good surface finish and  are exact

reproductions of the master pattern.
(ESE-10)

Consider the following advantages of shell
mould casting

L. Close dimensional tolerance
2. Good surface finish

3. Low cost

4. Easier

Which of these are correct ?
() 1,2 and 3 only
(¢} 1,2 and 4 only

(ESE-10)
- (b) 2,3 and 4 only
(d) 1,2.3 and 4

Rigid metal pieces to support cores are

called. (ESE-10)
(a) Chaplets ° (b) Sprue '
{c) Riser (d) Ribs

48.

49,

L
b

Which one of the following moulding

processes does not require use of core?
(ESE-10)

(a) Sand moulding

(b) Shell moulding

(c) Centrifugal casting

(d) Plaster moulding

Which of the following casting method
utilizes wax pattern? {(ESE-18)
(a) Die casting

(b) Centrifugal casting

(¢) Investment casting

(d) Semi-centrifugal casting

Consider the following advantages of die
casting over sand casting {ESE-11)
1. Rapidity of the process

2. Smooth surface

3. Strong dense metal structure

Which of these advantages are correct?

(a) 1,2 and 3 (b} 1 and 2 only

(¢) 2 and 3 only (d) 1 and 3 only

The proper sequence of investment casting

steps is : {(ESE-11)

(a) Slurry coating — pattern melt out-Shaks
out - Stucco coating

(b) Stucco coating — Slurry coating — Shake
out — Pattern melit out

(c) Slurry coating — Stucco coating — Pattern
melt out — Shake out

(d) Stucco coating — Shakeout
coatmg — Pattern melt out

Slurry

The method of casting for producing

ornamental pieces are: (ESE-11)

(a) Slush and gravity casting

(b) Pressed and slush casting

(c) Gravity and semi permanent mould
casting

(d)Semi permanent mould and pressed
casting



.In i.:'g?“ metal casting, runner should be so

designedthet: . ~ (ESE-i1)

l. E: avoids aspiration '

Z. it avoids turbulence

3. The path of runner is reduced i area so
that unegual volume of flow through
each gate takes place

{a} i and 2 only {by 1 and 3 only
(cYZandZonly  (d)1,2and3

The refationship between total freezing time
t7 volume of the casting V dnd its. surface
area A, according to Chvorinov’s rule is :

(ESE-11)
A
(a) t=K !l: [b)t:Kﬁ;
LA ) \'D,
A FETRE.
(c}r.---I_ﬁ| @ t=K V|
WV E A)

Where K iv a constant

Match List ~I with List ~II and select the
correct answer using the code given below

the Ests: ' (ESE-11)
figg T
AcTop gate B. Bottom gate

rate D. Step gate

- znidd large castings
widely used and economical
bulence

Cag

4 B C D A B C D
{a} ? 4 21 1 4 2 3
()3 2 4 1 (@1 2 4 3

The process of making hollow castings of
non sircular shape and desired thickness by
permanent mould without the use of cores is
known as _ (ESE-12)
(a) Die casting '

(b} Siush casting

L}

-1

58.

60.

(c) Pressed casting
(d) Centrifugal casting

The ratio of surface area of volume for a

unit volume of riser is minimum in case of
(ESE-12)

(a) Cylindrical riser

(b) Spherical riser

(c) Hemispherical riser

(d) Cuboid riser

Statement (I): Mould walls of a permanent
mould are kept thick.

Statement (II): The thicker mould walls
retain maximum heat increasing flow of
molten metal. (ESE-13)

(2) Both Statement (I) and Statement (II) are
individually true and Statement (II) is the
correct explanation of Statement (1)

(b) Both Statement (I) and Statement (Il) are
individually true but Statement (II)
NOT the correct explanation of Statement
ey

(c) Statement (I) is true but Staternent (iI) is
false

(d) Statement (1) is false but Statement (I1) 1s
rue

Statement (I): In semi centrifugal casting a
particular shape of the casting is produced
by mould, core and the centrifugal force of
molten metal.

Statement (II): The centrifugal force aids
to proper feeding to produce casting free
from porosity. (ESE-13)

Statement (I): In die casting process,
molten metal is injected at high pressure
into a mg%allic die.

Statements(II): In this die casting process,
some excess metal as required than filling
the mold is also forced into the parting
plane, (ESE-14)
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61.

65.

66,

~.thickness and size.
_ Statement (IT):

- melting low-grade stee].

Statement(I): For- casting -of metal like
magnesium, top gating is not used.
Statement(II): The gases will escape

resulting in early cooling of metal

(ESE-14)

Statement (I): In sand molding process,
pounng time depends on materials being
cast, complexity of casting, section

In" order  to maintain
optimum pouring time, thickness of casting
is the important factor (ESE-14)
Statement (I): Cupola fumace is not
employed for melting steel in foundry

Statement (IT): The temperatures generated
within a cupola are not adequate for miclting
steel (IES-12)

Consider the following statements for an

induction furnace: ' (1ES-14)

. High-frequency current is generally
used for the furnace

2. There is less loss of alloying elements
due to oxidation. _

3. Pronounced stirring action of molten

metal occurs inside the furnace.

Slag cover is essential for the efficient

workmg of the furnace.

Which of the above statements are correct?

(a) 1, 3 and 4 only (b) 2,3 and 4 only

(¢) 1,2 and 3 only {(d)1,2,3and 4

L

Statement (I): Cupola is used in cast iron
foundry.

Statement (I1): Basic furnaces are used for
(IES—14)

Consider the following statements:

In the shell moulding -

. a single parting' plane should be
provided for mould.

67.

68.

-

0.

2. detachable pattern parts and cores could
be imcluded

3. minimum rounding radii of 2.5 mm to 3
mm should be used

4. draft angles of not less than 1° should be
used,

Which of the above statements are correct?
(ESE - 15)

{a) 1.,3and4only (b)1,2and3 only

(c) 2,3and4only (d)1,2, 3and4

A big casting is to have a hole, to be
produced by using a core of 10 cm diameter
and 200 cm long. The density ppew is 0.077
N/em® and density peore 15 0.0165 N/ cm’.
What is the upward force acting on the core

prints? (ESE — 15)
(a) 200.5N (b) 1100.62 N
(c) 950.32N (d)350.32 N

Statement (I) : In shell meulding process,
phenol formaldehyde is never used.

Statement (IT) : The resins used in this
process are basically of the thermoplastic
variety, (ESE — 16)

Statement (I) Both sand and metal
moulds can be used for centrifugal casting.
Statement (11) In this process, sand
moulds are recommended when chilling
tendency is to be prevented.  (ESE — 16)

Consider that the following materials are
usable for manufacturing dies, moulds in
investment casting process for the purpose
of large-scale production:

1. Aluminum alloy

2. Magnesium alloy -

3. Brass

4. Low-carbon steel

Which of the above are correctly usable?
(ESE — 16)

(b) 1,2 and 4 only

(d)1,2,3and 4

(a) 1, 2 and 3 only
(c) 3 and 4 only




Answers

02.6 03.a

M. c 04.d  05.a Ob.a
lc 12d 13b 14a 15a 16.d
1.d 22.a  23.a  24.d 256 26.¢
¢ 32.¢c  33b 34c 354 36a
He 42d 43.c 44d 452  46.¢c
yliic 532.¢ 53.a 54.d 55.a 56.b
5.¢ 62.c 63.c  64c  65.c  66.d
7l.a 72.b

Solutions
+Ans; ()

Because the Gas turbine blades are complex
in' shape, they will be manufactured by
using investment casting. In this wax is used
as a pattern matenal.

+Ans: (b)
The total shrinkage i.e., liquid shrinkage as
well as solid shrinkage both together will be
highest in case of steel.

- Ans: (a)
Because the riser is acting as reservoir for
supplying  liquid molten metal to

compensating liguid shrinkages taking place
during solidification to avoid shrinkage
cavity. By ensuring that the riser solidifies
after casting, it is possible to compensate
the liquid shrinkages. -

Ans: (d) )
' Aluminum is the metal pattern, wax is the
pattern used in investment casting and the

——

06.
Sol:

07,
Sol:

08.

09.
Sol:

07.a 08. b 09.a 10.d
17.a 18.d 19.a 20.b
27.a 28.¢ 20.a 30.d
37.a 38.b 39.d  40.d
47.a 43_ c 49.¢  30.b
57.a 58.¢ 59.b 60 .a
67.c 68. * 69.a 70.c

frozen mercury is used for producing very
small casting of excellent surface finish.

Ans: (a)

Ans: (a)

For reducing the weight of the piston,
addition of silicon increases the fluidity of
molten metal.

Ans: (a)

Just by matching Aluminum alloy piston
made by gravity die casting and carburetor
by pressure die casting the answer can be
identified.

Ans: (b)

Ans: (a)

Out of all the metals, aluminum has the
largest liquid shrinkage and hence the riser
size should be larger.




Ad.
Sol:
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Sol:

13.
Sol:

5.
Sol:

Ans:{dy

Chills are mainly used for producing
directional solidification whereas chaplets
and pads are giving directional
solidification as additional functionality. *

Ams: {¢)

In sheil moulding, mainly the Phenolic resin
also called phenol formaldehyde will be
used as mould material and for increasing
the srrength Uf the mold, dry silica qand can
be used.

Ans: (d)

Chills ar¢ mainly used for producing
directional sclidification whercas chaplets
and pads will also give- directional
solidification as additional functionality.

Ans: (h)

Misrun is the defect produced in casting due
non-filling of faithest point of cavity from
pouring point,
molten metal and this may occur due to the
solidification of molten metal 15 started
before complete filling of the cavity

Ans: {2}

i: Largs size castings like meu:hiu., tool beds

are producad in gt omonbding and it uses
polystyrens as pattern material, wax is used
as patiern material o Investment casting
process and gypsum is used as mould
material in plaster melding.

Ans: (a) _

Aluminum alloy pistons are made by
gravity die casting becausc the shape of the
piston is simple. But for complex shapes
like carburetor, pressure die casting will be
usedl.

Ams: {d4)

which 15 because lack of

Sol: From fig ‘A’ is the riser so that it acts as
reservoir for supplying moelten metal to
compensate the liquid shrinkage during
casting whereas ‘B’ is the sprue will supply
molten metal for filling the molten metal
into the cavity. Riser will be straight hollow
cylindrical shape where as spruc is in the
tapered shape one.

17. Aas: (a)

Soi: .In the point no.1, the velocity is as high as
possible so it is correct, if it was the high
velocify then the point 1 is wrong. The other
points are general requirements of gating
system,

18. Ans: (d)
Sol: Solidification time 1s proportional to (V/ A

Vz X Asl ; y =
T, = T, V—;ﬁ_ =4{sec
1 s,

Where V = Volume of casting,
A; = Surface area of casting,
¢ = solidification time,

19. Ans: {a)

Sol: Solid contraction can be compensated by
providing shrinkage allowance on the
pattern.

20. Ans:{b)

Sol: Die casting is always used for casting of
non-ferrous metals, in shell moulding
Phenol formaldehyde is used as mold
material, in CO; moulding sodium silicate is
used for initiating the formation of bond by
chemically reacting and fﬂrmjng silica gel,
on drying the silica gel it give very hlgh
strength to the mold.

21.  Ans: {d}

Sol: Chaplets are the additional supports used to
support the core without moving due
buoyancy effect, they are made by same



material as that of casting because they will -
be retained in the casting: In addition the -
chaplets also provides the directional
solidification as additional function. '

).Ams: (&) _ '
In CO, moulding process, when the CO» s
send into the molding sand, the COa will
chemically react with sedium silicate which
present in the mold and on drying it gives
.very high strength to the mold.

A Ans: (a)
. (ating ratio = ratio of cross sectional areas
of Sprue, runner and ingate.

4 Ans: (d)

Jf+In this if we match aluminum alloy pistons
to the gravity die casting then it possible to
identify the answer, '

5 Ans: (b)

. Tirst the molten metal is poured into the
nouring basin, hased on the level of molien
metal in the pouring basin and height of the
sprue, the totai heighi which is responsibls
to cbtain the velocity of moelten metal can

1] s (RS, i, gl ]
s velooity and choks

1 o ¥
== v | ey e WA I Ty
o CRLICVLaED, © H

args A% Wel

FE TP
CRiCEIEE.

will be

ey
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Ans: {c)

M: In shell moulding the thickness of the
component will depend on the time with
which the component is in contact with the
mould.

Amns: (2) e
Gating ratio = ratie of cross sectional areas
of Sprue, nmner and mgate.

Ans: {c}
In die casting the hot liquid molten metal is
poured intoc the cavity either by gravity

29,
&4 i
Sol:

30,
=olf

31.
Sal:

- h ]
e

Balz

force o by pressure force called a5 gravity
dic casting or pressure die casting.

Ans: (a)
According o
solidification time 1 o (V/As)
where, V = volume of casting and A, 1s the
surface area of casting

Chvorinov’s
2
-

equation

Ans: (g}

Shell moulding is used for thin sections,
sharp corners and components having small
projections which are not possible by
normal sand casting

Ans: ()

Generally wax and rubber pattern can be
removed in the form of liquid whereas
plastic (polystyrene) pattern can be removed
in the form of gas, hence these three
materials can be used as pattern materials in
fhe investment casting but most popularly,
the wax car be used.
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metals. heace the moulds ars maqs by Usilig

o tocl sieel 2nd s used fosr

iha componsnts mads by low
2 1 F 3 Lor 2
aateripls Qe Al _end LI,

{n Die casting molten metal is poured with
pressurc, centrifugal casting the mould is
rotated untl the molten mesial zolidifies,
shell moulding pattern i3 dizped in a
phenolic resin or ceramic slurry.

Anms: (g)

To produce large size castings as pieces of
pattem ars stacked to get large size pattem.
Hence option no. 1 1s wreng.
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Sol:

Ans: (d) |

Polncshell moulding, resin binder called as |

pkenclic resin (phenol formaldehyde) can |
be used as binder, to get good surface finish
andg reusability metal patterns are used, and
0 controi the thickness of mould heating
coils are used. '

4l casting is the process which IS
maiiily used to produce large size hollow
castings without the use of core, so that due
@ Gentrifugal force the molten metal s
distributed around mould and the rotation of
moi 15 continued until the molten metal
gets solidified.

Ans: {a} - _

The gating system is used to give the
passage 1o the molten metal into the casting
cavity at constant rate, it consists of pouring

basin, sprue, runner, ingate as the basic
elemsnis and sirainer, skim bob & splash
COIC are ihe accessories of - the gating

solidified metal and die
small  quantities of
ial is sprinkled on the

sting is the process which is
1sed to produce large size hollow
taout the use of core, so that due
-ugal force the molten meta] 15

istzluted around mold and the rotation of
mold i3 continuéd wunti] the molten meta
gets solidified. '

Ans: id)

With bottom gating system, because the
flow of molisn metal from the bottom most

41.
Sol;

42,
Sol:

43,
Sol:

44,
Sol:

45,
Sol:

point of cavity there is no impact loads are
acting by the molten metal iel into the
cavity, hence no splashing and no
turbulence will occur inside the cavity.

Ans: (¢)

Even though lead, zinc and its alloys also
can be casted but they are not used
commonly in engineering hence aluminum
and its alloys are the most commonly used
materials in the die casting.

Ans: (d)

Centrifugal casting is the process which is
mainly used to produce large size hollow
castings without the use of core, so that due
to cenirifugal force the molten metal 1§

 distributed around mold and the rotation of

mold is continued until the molten metal
gets solidified.

Ans: (¢) -
In centrifugal casting because of high speed
rotation of the mold, the heat transfer is also
high and hence nomalizing effect will takes
place which produces fine grains and due to
centrifugal force high density of the parts
are produced.

Ans: (d)

In-gate is the last point of gating system
from where the molten metal enters into the
casting cavity and sprue is made tapered to
avoid the aspiration effect in casting.

Ans: (a)

Because of usage of wax pattern the surface
finish produced is very good and hence n¢
machining is required. Therefore casting
the exact reproduction of pattern and due 10
complex shape of the turbine blades and
sewing machines investment casting. ¥
preferred,

N,



Ans: l;\.,j ;
ol: The advamags of shell molamg are clof.u
dimensional tolerances, good surface’ fimish,

easy to make thin components and best
suitable for automation and mass production

but the disadvéntag*% are because of resin
the cost increases, duc to metal mold also
cost increases ete.

Ans: {a) _

d: Chaplets are used for- supporting cores to
avoid the core movement due.to buoyancy
forces.

Ans: (c) 49, Ans: (c)

)} Ans:(b)
l: Strength and density will not narj,r m die
casting process

31- ;’ms: {c)l

33 Anh. (a)

I: Aspiration will be av oided by tapered sprue
enly and turbulence also can-be avoidad by
tapered sprue.

52. Ans: (c)

4 Ans: (d) 55. Ans: (a)

cﬁ Ans: (b) :

I Slush casting is used for making hollow
castings without use of core, but mainly
used for producing decorative parts.

& Ans: (a) -

i Tn cylindrical riser the surface area to the
volume ratio is minimum hence the heat
transfer is minimum and the solidification
time of risér is maximum.

$-Ans: (¢)
** Thicker walls will reduce the heat transfer

fate and hence flow of molten metal will
takes place.

&0,
Sol:

al.
Sol:

63.
Sol:

Sol:

Ans: (B)

n semi-centrifugal casting, the
mould .and axis of rotation are not
coinciding, hence the thickness of the
casting arcund the circumference is varying,
Because of centrifugal force acting on the
molten metal, any air particles present in the
molten metal will come out and hence the
porosity defects are eliminated.

axis of

Ans: {a)

[n pressure die casting molten metal is filled -
into the die due to the ‘application of
external pressure and to fill the molten
metal at the parting and building the
pressure, so excess amount molten metal
will be aupphcd

Ans: (o)

For all the reactive metals the bottom rrarm g
systemn 1s preferred because when top gating
system 1s used, the air whick is already
present in the casting cavity will try to
oxidize the molten metai.

Ans: ()

The pouring time of molten metal into the
casting cavity mainly depends on .the
velecity of melten metal, C.S. area of the
gating system and fluidity of the molten
metal. But L]’f ““”‘i g time does not
depends on the thickness of the casting,
Ans: (¢) :

Cupola fumace generates around 1200°C
temperature wherﬁ as  blast furnace

nce cupeola used to
st furnace is used

generates 1500°C. He
produce cast iren and blas
for making steels.

Ans : {c)

By sending ‘i’ current in heating element
iRt -equivalent heat energy is generated
where by using high frequency current

—
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Sel:

65.

Sol:

&9,
Snf:

| iri short time more- heat energy <an
be generated. The heating element contains
low oxidation tendehcy which allow stirming
action for long duration of time.

Ans: .{cj ; 66. Ans: (d)

Axs: ()

Net buovancy force = Vip —
== I“rr’"“wlf‘.l % 200 x {G f}f? 0.0185)
= 95‘.‘1 :2 N '

Amns: (%)

Both are False (Mo answer}

In shell moulding, Phonolic resin {or)
Phenol formaldehyde is used as mould
material and it is a thermosetting plastic
material.

k., of metal chilling tendency

Sol:

Ans: {2)

Due to low melting point of aluﬂm um, it is
rot used and due to rcaction problem
magnesium alloy 1s not used.

Amns: (a)
Soft ramming of sand and continuous large
flat surface on the mouid causes cracks.

Ans: (b}

Due to high thermal conductivity of meiai
moulds used in die casting, rapid cooling
(chilling) of molten metal will take ‘“.IL'B.EI::
and produces fine grains, high strength and
greater hardness at the surface
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Ans.

(3]

Ans.
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f QUESTIONS WITH ANSWERS
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What are varions fociors flaod vees will h’-'.’,f: i il seleching palfern

iveiferic?

i) Mumber of castines e be made,

(i) Method ol monlding 1o be used e, hand or machine.

(i) Type of castig: method 1o b vsexd

(1) Diegree of aceuracy indimension and the quality of surface finish required

i the casting
{v) Dresign of casting,
Why plastics are gaining popularity in modern foundaries as patiern materials 2

Plastics have the following specific characteristics

(1) It is lighter in weight.

(ii}) High resistance to wear.

{1} High resistance to corrosion due to moisture.
(iv) Fine surface finish,

(v) Very reasonable cost .

What are various allowances provided in a pattern ?

Following are the allowances :

(1) Shrinkage allowance,

(i) Machining allowance,

(iii) Drratt allowance

(1) Rapping or shake allowance
(v Distortion allowance

Wher iv green sand ?

[t is also known as tempered sand. It denotes a well prepared foundry sand which
contains just enoush moisture to give it sufficient bond. Moulds madc i this sand
are known as wreen sand moulds and do not require any baking before pounng the

mvodten metal o them.
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Ans.

G.

X
\—/A/n/::l This term denotes that sand which is sprinkled on the pattern and the parting

Whett do vou amean by focing sand

It is also known as “fat” samd. Fliese termis are wsed For that sand which Torms the
face of the mould e, rammed around the pattern surface, 1t 15 nothing but fresh
prepared and well tumpered loundary sand. Initial coating around the pattern surtace
is given by this sand and the cemainder of the flask is filled with floor sand to eftect

SCOnoInY.

What is parting sand 7

surfaces of the mould so that the sand mass of one flask does not stick to that of
the other or the pattern. The “burnt’ sand and dry silica sand are used for this

PUEROSE.

\/ What are the main constituents of moulding sand 7

Ans.

L

\ *_R'ﬂf:

Ak,

The main constituents are :

(1) Silica sand, ({if} Binder. (iii) Additives.  (iv) Water/moisture

_Wheatis the purpose of binders in the mounlding sand ?

The purpose of adding a binder to the moulding sand is to impart it sufficient strengt h

and cohesiveness so as to enable it to retain its shape after the mould has been

rammed and the pattern withdrawn. However, it produces on adverse effect on

the permeability of the sand mould.

What do vou nrean by permeability

It is that property of the sand which allows the gases and steam 1o escape througl

ihe sand mould. When the hot molten metal is poured in the mould a very large
g

volume of gases and steam is formed due to heating of moisture, coal dust, oil ant

<imilar other materials present in the sand. 1f these gases are nol allowed 1o 2o ol

thew will either make the casting unsound or blast the mould. Therefore. this is

iy unportant property required in the moulding sand. 1t largely depends upon th
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sand grain size and shape and propocion o moisture and clay present in the sonl

Rounded eraing of unifim size leag o a high permeability. This property s alse
effected by ramming vl saml. A soft ramming will increase the permeability and
hard ramming will redoce 1 In praclice it 15 further increased by applying vent

wires in the preparcil meuid.

o s 7

What is coliopsifulin of the mod
Coltapsibitiis is the properly due to which the sand mouid automatically ¢ Hapses
after solidilzcation of Lhe casting 1o, allow a free contraction ¢ of the metal.
absence ol this properly the contraction o € the cast metal will be hindered by the
monld and this will result in tears and cracks in the casting.

What ure hlow holes in castings ? What are the possible couses

Blow holes appear as cavities in a casiing. When they are yvisihle on the dpper

surface of the casting. ;':‘.r:}' are called open blows, These biows are pormally rounded

and have smooth wall, When they are concealed in the casting and are nol» visible

Errrr vy Lheng e been ey e P PR 3 . 1 3
from cutsids, they ars Xonown as blow ioaes [hey are dueint spad bubbies
of gases in the metai and are, € xposed onty after macht g,

L Excess ure content in mouiding sand-isading to the productien of too

mach of steam and thersby rzndering e sermeability of the mould as

r

%y Cores nat sufficiently baked.

Use of rusted or highly :.‘-.}r:ﬁ.si'.:r-.:-;

siving rise to the production of

4. jivecssive use of organic binders res
ol aases,

3 Mioulds inadequately vented-resuiting in their low permeability

What remedics should be made to avold blow holes 7

Blow holes arc not accidental but it is due to some 31eps of the process i wrong

and also blow hole can be avoided by considering following re grnedics:

i. Moisture content in the moulding sand should be properly contrelivd
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Ans.

14.

. Ans.

1 5.

Ans.

1. Cores should be adequaiely bk
iii. Chills, chaplets and metal inseets ased shoold Be clean and Free Prem rest
. Organic binders should be used with restraimnt.

v, Cores and moulds sheuld be adequately vented.

Vi, Moulds should not be rammed excessively hard.

What are hot tears found in castings ?
Haot tear may be internal or external discontinuity in the casting parts and is identifiec
by its ragged fracture line and by the blued appearance of the fracture surface
Some metals have low strength just after solidification and 17 at that time the castin:
undergoes a hindered contraction, 1t may result in the development of high stresse
and the metal will fail with a resulting hot tear. Hot tear may not be disclosed b
visual inspection only and so some other means are employed.

bt {3 porosity 7 How it can be eliminated ?
Fhis defect occurs in the castings in the form ol pinhale porosity or gas porosit
These porosities are cansed by the gases absorbed by the moiten metal. The gas
commaonly absorbed are hydrogen, oxygen and nitrogen, the latter two formi
oxide and nitride respectively. It is mainly hvdrogen that is responsible for pinkhe
porasity. During solidification the gas is released and in driving itself out of
metal il croates very small voids throughouot the casting, called pin holes.
It is necessary, therefore, that to avoid the above defects proper melting temperat
should be maintained, adeguate amount of fux should be used. casting should
made to solidify quickly by proper gating and risering. the permeability of
mould should be increased and the moisture content of the mould should be k
as low as possible.
What are buckles 7
Buckles are found on high melting temperature metal castings. Due to the hes
the molten metal, the surface of mould may expand but pieces of that donot fal!
m case of scab. The defect appears inthe shape of an irregular long break of s
width on the casting surface. A rat tail is a minor buckle. Mold hardness shoul
reduced. Some additives should be added to the sand for reducing its expan

vharacteristics and for improving the resistance against thermal shock.
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What are misran and cold shuts aind how 101 eliminated 7

Ans.  When the molten metal fails to reach all the sections of the mould such that a
certain part of it remains unfilled, resulting in an incomplete casting the defect 1s
known as misrun. When two streams of molten metal approach each other in the
mould from opposite dircctions, ¢stablish a physical contact between them, but fail
to fuse together, resulting in o discontinuity between them, it is known as a cold
shul. Both these defects vceur due to lack of fluidity in the molten metal and

faulty design incorporating very thin sections, As such they can be eliminated by

improving the design and adjusting the pouring temperature to ¢nsure proper fluidity.
17. Whar is shot metal and what is ity remedy 7

Ans. The defect appears in the form of small metal shots embedded in the casting,
which are exposed on the fractured surface of the latter. It so happens that when
the molten is poured into the mould particularly when its temperature is relatively
lower, it may splash. The small particles separated from the main stream during
the spray are thrown ahead and solidify quickly to form the shots, These shots, if

fail to fuse with the flowing metal, give rise to this defect. Excess sulphur content

in the metal may also help in promoting this defect. Faulty gating and higher moisture
content in the moulding sand are other causes of this defect. Proper control over
pouring temperature, sulphur content of metal moisture content of sand and improved
gating system are the main remedies of this defect.

18. Why chills are used in moulds 7

Ans. Chills are used in moulds for achieving directional solidification in sand mould.

19. Why Riser is provided in the mould 7
Ans. {1} To ensure the filling of mould by visualization.
fii) It will compensate the shrinkage volume of melt for aveiding short fill of
component.
24l Wiy coke powder is used in moulel coavity wmaking 7

Ans. This coke powder when come in contact with moltern natn, T creates o giseous
envelopes inside the cavity which reduces the friction of mould wall to material

S0 that surface finish of the casting is improved noticeable.
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- o Wiat is the consideration of divcetiog colidifrcatun of wenldings during
design?
Ans. Direction of solidilication in castings 15 made from thinnest section towards the
heaviest section,
Direction of solidification should be from farthest end of the pouring basin.
2. What do mean by ‘fetdling”?
Ans. This is the operation which is performed after moulding is over to separzte the
unwanted portion like, gate, risers, to clean and finishing the castings.
23. What is the basic difference berween hot chamber die casting and colt
chamber die casting process ”
Ans, Cold Chamber die casting
1 High temperature meliting partially.
2 Melting unit is not an integral part of machine.
Hot Chamber die casting
I Low temperature melting power.
2. Melting unit is an integral part.
24. What is inoculation and why it i3 done 7
Ans. Inoculation is an addition made to molten metal usually at subsequent stage oft
melting operation for maodification of selidification structure and properties of ¢
alloys. Aluminium is added in controlled amount in steel to produce free grain si:
it Why centrifugal casting is rermed as ‘Core less’ casting ?
Ans.  In this process no core is used and material is filled under the effect of centrifu
force developed by rotation of the mou ld
26. What is core print ?
Ans.  lorsupporting the cores in the mould cavity an impression in the form of a rec

1« made in the mould. This is Known as core print. It should be adequate size

hiape to support the weight or core.
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Whar is aspivation effect?
117 Is - g . ey a1 5 ey % e ISR o
When the molten metal velocity 15 more then the pressure reduces considerable

as per Bernoulli’s equation. When pressure gocs below atmospheric pressure then

gas origimating from baking of organic compounds may enter into the molten metal
stream which leads to produce defective castings. This ellucl is termed as aspiration
effec

Why plaster of Paris is nod used as mould materoad Jor ferrons metad casting?

Plaster of Paris 1s nothing but the gyvpsum with some water particle (CaS0, .nH.O),
Basically sulphur of the gypsum reacts chemically with ferrous metals at high
temperature to which provides very bad casting surlaces. So for ferrous casting
plaster of Paris is not used as mould materials but same time for casting aluminium,

copper and bronze it is quite fruitful as mould material




