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DETAILED EXPLANATIONS

1. (a)

Volume of weld

T2 =T 4 152%32%x1000
4 4

= 5652 mMm3/min
A fweld = 5652 _ 5652 3768 5
reaotWeld = Weldingspeed ~ 150 ~ /¢ MM
2. (b)
Given: P = 6g/cm?
T = 1min50s =1.833min
50128 501.28
ili = = =45.579
Permeability number, R PxT _ 6x1833
4. (b)
Volume of casting, V. = 15 x 15 x 15 = 3375 cm?
Minimum volume of the riser to be approximately three times of percentage of shrinkage volume of casting.
Volume of riser, V. = 3x0.065x V,
= 3 x 0.065 x 3375
= 658.125¢cm3
5. (d)
Given: I = 7000 A
t = 0.3sec
R = 250 micro-Q = 0.25 x 103 Q
Heat generated, Q = I°Rt = (7000)? x 0.25 x 103 x 0.3 J
= 36754
6. (d)
Given: d = 013m h=02m
p, = 1500kg/m?, p, = 12000 kg/m3
Netforce = g.V(p,-p,) = 9.81x%><(0.13)2 x 0.2(10500) = 273.442 N
8 (a)

Volume of casting V,, = %X 120% x 180 = 2035752
h, = 180 + 50 = 230 mm

A, = A, = Sprue base area = 400 mm?

v, 2035752
Aox Vi, 400x+/2x9810x230 = 2-395 sec.

Pouring time, t
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10. (d)
Surface area of cube = 6
Surface area of sphere = 4 n r?
According to Chorinov’s relation

volume )2

Solidification time o< (—
surface area

as volume of cube and sphere are equal

— | —
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11.  (a)
Power, P = VI
4V +1 = 240
Vo 240-1
B 4
b 2401
= 4 x I
dP d (24071-17
ar = adl 4
240-2I = 0
I = 120 Amp.
Voltage for maximum power,
AV+1 = 240
4V = 240-120
V = 30 Volt
12. (c¢)
Q.. = ~d?hx12="x4%x18x12
eq. 4 4
= 271.434J
Qsuoplied = PRt = (10000) x 120 x 10% x 0.2
= 2400J
QIost = QSuppIied_ QRequired
= 2400-271.434=2128.56 J
13. (b)

‘/ 2
Kl L~
4
Where V' = Volume of casting
A = Surface area of casting

Solidification time,

o Copyright: MADE EASY

www.madeeasy.in



8 | Mechanical Engineering EH MADE EASYH
K = Constant
Given: For sphere and cube of given case, surface areas are same
ie. A = A,
or 4nR? = 6&
R _ 6
= 32 4m
4 3
Volume of sphere, V, = gnR
Where, R = Radius of sphere
Volume of cube,V, = &
Where, a = Side of cube
2
Solidification time of sphere  K.(V,/A;)
" = Where A_ = A
Solidification time of cube K.(V,/A;) [Where A, = A]
2
4
2 | =
t_s _ ﬁ _ SRRB
to VC 33
an¥ (REY (4n¥ (6 6
3 a’ 3 47t T
14.  (c)
ﬁ_{_& - 1
Vi I,
Ve, Lo
60 600
Iy
V.= 60| 1-—+
t ( 600)
P=VI —601( —I—t)
= Vil =0UL 600
ap-_ 60( —ﬂ)=o
dl, 600
l, = @=300A
2
60 1—30V
V, = XE_
VI 300 %30 360
Faspiea = 20" = 300 <0077
supplied =10
Hrequired _ 10v
nmelting - Hsupplied 360
0.25 100
- T 360
= v = 9mm/s
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15. (¢)
Given: h = 024m
A = 22m?
Q = 3m’s
A, =7
V, = J2gh = V2x98Tx02d (&t
= 2.169m/s
Q= AV,
3
- 2
A2 = 57gg = 1BM
16. (b)
For a linear power source,
Vv 40
= V,—|-2|xI = 40-—1
V= Ve (ISC)X 400

Power, P VIi=(40-0.11)1

, aP
For maximum power, — =

ar = °
= 40-0.271 = 0
= I =200A
= V =20V
Now, P... = VI=200x20=4000W = 4 kW
17. (c)
Power source characteristics is linear, as given,
V = 20+ 6L V (Volts)
L, = 4mm
L, = 6mm
I, = 450 amp :
I, = 350amp i
Open circuit voltage, V., = ? !
V, = 20+6L=20+6x4=44V
V, = 20+6L=20+6x6=56V i i (e
From the formula, V= V.- Voo I
ISC
v
At (V,, 1), 44 =V, —| 2450 . (1)
ISC
ALV, 1), 5 = V- 22350 - (i)

After solving equations (i) and (ii), we get
V., = 98V
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18. (d)
SAcasting / Vcasting
Freezing ratio, X =
0 SA riser/ Vriser
SAcasting = 2x25x25+4x%x25x%x5=1750 cm?
rasing = 25 %25 x5 =3125 cmd
Vi = g = 0.785x12% = 1357.168 cm®
SA.. = 2x nD” L w0 - 150DP = 153 14x 144 = 67858 of
(1750/3125)
X = =1.12
(678.58/1357.168)
19. (b)
Given: K = 2s/mm2=2x 106 s/m?
h = 1000mm=1m
d=720mm=0.72m
2
T 2
2 —d°h
Solidification time, t = K( Volume ) -9 4
Surface area 2(Zd2) ok
2
L )
_ Z><O.72 x 1 ) 2[ 0.4072 jz
2(nx0722)+n><072><1 0.8143+2.2619
R )
= 35044.22 sec = 584.07 min
20. (c)
Given: V =30V
I = 250A
Q = 700 J/mm
n =08
Speed, C = 7
C o (m-VI) _ 0.8 x 250 % 30
- Q 700
= 857 mm/sec
= 514.285 mm/min
21. (b)
According to chronikov’s rule,
% 1
t = k|l =
%
Now let /, b, h be the dimensions of cuboid,
V. = Ibh h
b

A. = 2[ib+ bh + hi]
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According to question,  V;

22. (c)

dy + d,

Given:

d, + d,

For no, aspiration, —=

(31)(3b)(3h) =38 V.
2x 32 [Ib + bh + hi]

800%

23. (c)

Pouring time, t

t

choke area

A

Sprue area at the top

c (d, =2d,)

0.2
15 = 0.01333m=1.33cm

2.3Jw sec

2325 = 11.5sec

area of sprue base (1:2:2-unpressurised casting)

w 25
cpty2gh  0.89x8.0x107° x11.5x+/2x9.81x20x 100

where ¢ is the flow efficiency factor
1.54 cm?
2A=2x154=23.08cm?

4
diameter of sprue at the top = ’/3'08XE =1.98 cm
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24.  (d)

I

VI =401 J/s

o

TxRxpx(L+ CprT)

Let welding current
So, Heat generated

Heat required for welding,

1

= gm 52x107° ><6—gx 8000(265.6x 10° + 600 (1580 - 30)) = 394389 Jjs

Now, heat available for melting = n.,;, x Heat generated
= 065x40x1=261J/s

Heat required for welding = Nielting X Heat available for melting
3943.89 = 0.4 x 261
3943.89
1= o4 - 379.22 Amp. = 380 Amp.

25. (b)
Power in this arc welding operation, P = V/I.
P = 300 x 20 = 6000 W
The rate of heat used for welding is

= (melting factor x heat transfer factor x P)

= 0.5 x 0.7 x 6000 = 2100 Watt
The volume rate of metal welded

2100Joule/sec ;
= 10Joule/mm?® = 210 mmsec
26. (a)

Given V., = Volume of casting = 20 x 20 x 5 cm?

= 2000cm?
for side riser h=d

vl -3
V)i~ d
Step-1:
V. = Volume of riser = 3 x times the percentage shrinkage volume x V.
linear shrinkage = 1%

= final dimension = (1 -0.01) x a

= %volume shrinkage = (1-0.993) x 100% = 2.97%
2.97
= Volume shrinkage = 2000x 100 = 59402 cmd
T 3
= V, = 8x59.402 = 178.206 cm® = ,d
= d=6.1cm
A 6 1 . A)  (20x20+2x20x5)x2

= (er =5 0.983cm™" | but for casting, ( V)c = 5000

IN

0.6cm!

7

at critical condition
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A A
- V) = Ve
E 0.6
= i -9
= d = 10cm
27. (b)
for steel rectangular plate
volume, V, = 7.5 x 125 x 2.0 = 187.5 cm?
surface area, A, = 2(7.56 x 125 + 125 x 20+ 2.0 x 7.5)
= 267.5cm?
ty = 1.6min
as we know
o WYY
chvorinov's rate, t,, = Al
1.6
mould constant, K = ————
187.5
267.5
mould constant, K = 3.26 min/cm?
for cylindrical riser design
D
Since g = 1.0 it is the condition for side riser
, i
4
A, = nD? +2nD?/4 = 1.6nD?
v D
Al ~ | 6
from chvorinov’s equation
V2
tp = K[Zj
2
DV
- 3.26| —
s0 - 322)
D = 5.755¢cm
by
o=
So, H = 5.755cm
28. (a)

500x 25

Vi
Energy input per unit length = VXnHT =T><O.75 =1875J/mm
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29. (b)
ts
4}
A cube
For cube, V =
a
4)
A cube
, %
For cylinder, A
(t)cylinder
(t)cube
(t)cylinder
30. (b)

Solidification time, t,

~

N o

N

nR%h Rh 1x6 6

onRZ +onRh 2R+2h 2+12 14

6 \
= (14x0.5) =0.7347

= 0.7347 x 180
= 132.246 sec = 2.2 min

3

o (Thickness)?

(4

= 424 mm=4.2mm
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