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DETAILED EXPLANATIONS

1. (a)

Gating ratio is defined as the ratio of cross-section area of spure, runner and ingate.

3. (c)

4. (b)
diameter, d
thickness, h
K

Solidification time (T)

Volume

Surface area

Diameter
Ah
1.25

( 1.25 )
2x200

ol

T]melting =

\J2gh
V2x981x 20 =198.09 cm/sec

Volume of mold
Ingate area x Velocity

/4% (40)° x15
/4% 22x198.09 = 30 seconds

1000 mm
30 mm
2.1 sec/mm?

2
V
{3
S
%x (1000)% x 30
23561944.9 mm?3

(2x%d2+ndh) - gx10002+nx1000x30

1665044.106 mm?

( 23561944.9 )2
2 x| £20I
1665044.106

420.5 sec

400 mm
2R(1-cosa)
2x200(1 —cosa)

(1-cosa)

4.53°

Net heat required to melt the joint
Net heat supply

10x5x5x%x10

0.85x0.60x25 ~ 19607 A
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7. (a)
Since there is no change in metal volume at a given point per unit time throughout the process, therefore
b;hv; = bihev;
1
.3
by
—+ =103
bi
b. h. 1
= L1y = ——x3x12=34.9514 i
Vi b, h,v’ 103 34.9514 m/min
8. (b)

In straight polarity, electrode is negative and workpiece is positive, hence more heat is generated at
workpiece resulting in greater penetration but due to lower heat generation at electrode end, melting rate
of electrode reduces causing low deposition rate.

9. (a)
h, = 25mm
h, = (1-0.2) x 25
h, = 20mm

Roll strip contact length, L = JRAH
L = [250x(25-20)
L = Jo50x5 =35.355mm
11.  (c¢)

V= OCV—(%)I
SSC

OCV — Open Circuit Voltage
SSC - Short Circuit Current

V = 120—(@)1

360
120
- = 1207 -| — |1 |I
P= VI‘{ (360) }
P = 1201—(@)12
360
For maximum power
arP
ar = °
120—2(@)1 =0
360
2
120-=1 =
3 0
2
—I = 12
3 0
- 12()2X3=18Oamp.

o Copyright: MADE EASY www.madeeasy.in



8 | Mechanical Engineering

India's Best Institute for [ES, GATE & PSUs

12. (c)
Fmax pt
F= "pt+s
Frax0.2%x5 2F, ax
- = 02x5415 = 5
% reduction = Fire = Fx 100% = (1—gj x100% = 60%
Frax 5
13. (b)
Shrinkage volume of casting = 0.026 x 100 x 100 x 50
= 13000 mm3
Volume ofriser = 4 x 13000 = 52000 mm3
g2 - 52000 x 4
%80
d = 28.7681mm
15. (b)
h, = 30mm
h, = 10mm
D = 600 mm
(Ah).., = NueR
20
= ————=6.66~7
7= 0.£x300
16. (a)
The correct sequence of these operation is : Flattening — Upsetting — Swagging — Cambering.
17.  (b)
Energy utilized as heat = 0.8 x VI
= 0.8 x 20 x 200
= 3200 W
Heatrequired = V x 10; V' — Volume of nugget
Net heat available = Heatrequired
3200 x .625 = Vx 10
3200 x0.625 = vx8x5x10 (v:welding speed)
= v = 5mm/s
18 (b)

Let r be the radius of the blank required then,
nr? = 2n (10)?

r= 1042
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19. (b)
Vg =
For top gate, t, =
For bottom gate, ty =

20. (b)
Drawing force, F =
Power (P) =

21. (b)
F —
P —

22. (a)
Heat generated =

23. (b)
V =
h’ =
h’ =
V =

V2x10x1000x 50 = 1000mnYs

Volume of mould
(Area of gate) (Vy)

150 x 100 x 50
150 x 1000

2 t.= 10 seconds (. h,=h,)

S

= 5seconds

Gy X A; =357><%><(O.8><1O)2

17944777 N
FxV=17944.777 x 0.5
8972.38 W = 8.97 kW

A
A Kln| =+
l n(Af
i = Kln(i)
A; A

250 x In4 = 346.57 MPa

(I°R1)

5
12000)? x 200 x 1076 x —
( )2 x X X )

2880 J

Jegh
50-0.22 x 50
0.39m

V2x9.81x0.39 = 2.766m/s = 276.6 crm/s
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24. (a)
The volume remains constant,
T2 T2
—Dsl, = =D5L
Vil it
DLy = D5ly
400% x 100 = 800%x L,
L, = 25mm
Ly — L4
€ = —L1
e o 25100 4o
100
True strain = In (1 + (-0.75) =In (0.25) =-1.386
26. (c)
2
V
_ K(—)
t SA
2
v (2
For cube A = |ea
L
t2 = 822
PRY:
t, = 2
- 2 5( 31)
V,
V, = )
a
5
l, = 7
t, = 1.25minutes
27. (d)
L) = Ly(1+213)
So, al = L,(6t?)dt
True strain (g;) at any instant of time,
fizj.Lo(Gtz)dt
el averd)
= g = In(1+26)

and true strain rate at the end of 1 minute,

d(ln(1+ 2t3)) _ [1 121*3 )(61‘2)

t=1 at

der
at

t=1

' 1 2\ _ :
& = {1+2(1)3}(6(1)) 2.0 per min

[a is the side of cube]

[as density is constant]
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28. (b)

2B
1+B | I
Drawing stress, o, = %| g s
o

For maximum reduction,

Gd = Go

B8\ _(n )
B r,
5 - ucotoc:OJSCot(z—;):O.BS

el

= + = 0.6963

U
Il

So,

—
|

Now, maximum possible reduction in area,

A=A 1-(0.6963)
1

29. (c)
For slush casting,
t: 01\/g+02
toe g
1/2
Lot
- b ~ lsp
8 % 1/2
- 2 T |ty
= t, = 1.5625min

s2
» = 93.75seconds ~ 94 seconds

~
Il

30. (b)
Given: h. = 20 mm, h,= 18 mm, Ah = h.— h,= 2 mm
Maximum draft possible (Ah) . = u2R

(0.15)2(200) = 4.5 mm

JR(Ah) =/(200)(2) =20mm

Roll strip length, /,

Rolling force, F = [, x wx &;

F = 20 x 250 x 165.8 = 829 kN
Now, Torgue required to drive each roll,

T = axF:O.SlpxF
0.5 x 20 x 829 = 8290 kN-mm
8290 Nm

T
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