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DETAILED EXPLANATIONS

T2 = 100 min,
V, =80 m/min
100 m/min, T, =7
V2
V,
m% > 0.405
T‘ - 12200 =D 0250
inh n 20 16t
T, 100
V3T3’7
120x 200252
= -~ 255min
100

(2.55)"" = (2.55)"°%? = 41,232 min

DN
60

ntx90x N

2. (c)
Given,
T, =20 min,
V, =120 m/min
I Vs
E n
T,
n
vV, T,"
"
Therefore, T,
4. (a)
\Y,
30x1000
60
N
tmax
ZLmirw
tavg
0.031
d
5. (d)

Maximum clearance

Minimum clearance

60

3x10%
90m

= 106.1rpm

2f |d

Nz\'D
0

f|d

Nz\'D
180 d

106.1x10 V90

3 mm

Higher limit of hole — Lower limit of shaft
30.020-(30-0.018)

0.038 mm

Lower limit of hole — Higher limit of shaft
30.00-29.995
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Ratio

6. (d)

In orthogoanl turning, t_ = f

Cutting ratio=r

Chip reduction coefficient

7. (a)
L
t1
UC
Q
'Dtotal
8. (d)
We have,

0.005mm

0.038 _76
0.005

t

te

22 022
062

- =31
p

fcos vy
0.25 cos 30° = 0.22 mm

0.81t;%4 Jjmm?> = 1.47 J/mm3
fdLN

0.25 x4 x 200 x 60
60

U,Q=1.47 x200 =294 W

Sensitivity towards tool life is in the order,

Speed > Feed > Depth of cut

As there parameter are increased, tool life decreases.

First depth of cut is to be increased, then feed and then speed.

10. (b)
bty
Vbt
V4t
Va
11. (c)

Ioboto
Voboto
V2t2 (...
vy 3x0.5

- — = 2m/s
, - o7 e

Number of degrees of freedom which restricted = 9
Number of degrees of freedom which are free = 3

Ratio =

9_3
3
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mm?3/sec = 200 mm?®/sec

No side flow)
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12. (b)
For minimum power,
20 +pPp—a
= B-a
tan (B — o)
i
Fr
13. (c)
Feed per minute
Time taken
14. (b)
Maximum interference
15. (d)

Length of uncut chip, /

Cutting ratio, r

tan ¢
= tan ¢
= (0
16. (d)
Total travel
Time taken
17. (c)
When « = 0,
FC
Here, F.
R

90°

20° [ & =35°]
i = tan20°,

2.747

0.3x 10 =3 mm

% =133.33min

Shaft, ., —Hole ;.
50.04-50.03
0.01mm

75+ 73) _ 5354779 mm

739 (3178
I 2324779

rcosa
1-rsina

0.317cos10°
1-0.317sin10°

0.33
tan~'(0.33) = 18.281°

150 + 8 + 10 + (0.3 x 40) = 180 mm

nDL
10001V

nx40x180

———— =0.9424 minute
1000x0.8x 30

N, Fr=F
400N = N,
500N
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= F
u

18. (b)
L
h
sin®
or 0

19. (c)
Strain rate
Strain rate

20. (a)
D

Fundamental tolerance,

I

I

I

Hole — max
min

shaft — max

min
Allowance
21. (a)

According to data,
-
tany + coty

0.05
tan50° + coty,
= vy

VF? +N?
300N

230 075
N 400

350 mm, H=140 mm, d = 30 mm

H—%=140—15 =125 mm

h 125

L 350
20.92°

W = 34375 871
. X

sin30°

J50x80 =63.24 mm

Shaft
IT 8+25;
=0.046 mm
Hole
IT7=16i el
=.029mm =0.Uo% mm

0.45 D3 +0.001D
0.45(63.24)'8 + 0.001(63.24)
1.85 microns

50.029 mm

50 mm

50.10 mm

50.054 mm

0.054 + 0.046 = 0.10 mm

f2

8r

(0.268)°
8x1.8

6.459° ~ 6.46°
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22. (c)
Minimum hole size
Maximum hole size
Work tolerance
Wear allowance
Minimum go gauge size

Maximum go gauge size

Size of go gauge

23. (c)
L
L1
L4
= L
Machining time, T
Tool life
Cutting speed
= VT03
24. (c)
tani
Since i
tan o, cos A
tan 10 cos A
or tanA
A
90 - ¢,
CS
25. (d)
t1 max
t2max
t2max

19.96 mm

20.06 mm

20.06 —19.96 = 0.1 mm

0.01 mm = gauge tolerance
19.96 + 0.01 = 19.97 mm

19.96 + 0.01 + 0.01 = 19.98 mm

20238 mm

Ly+L,+L;+L,
Depth of hole = 100 mm
Approach length = 0 mm

05D  05x20

= =414
tan® tan67.5°

Length of tip =

(Where, 26 = point angle or lip angle)
Over travel = 0 mm
L, +Ly=104.142

L = 104.142 = 0.86785 minutes
fxN 0.2x600

300 x 0.86785 = 260.355 minutes

nDN _ mx20x 600
1000 1000

37.699 x (260.355) %3 = 199.986 ~ 200

= 37.699 m/minutes

—tanog CosA + tanoy, sinA

0
tanay, sin A
tan 6 sinA

tan10
tan6

59.2°
59.2°
30.8°

=1.6776

2f |d

Nz\'D
2 [2d
Nz \ 2D

1max
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There is no change in maximum uncut thickness.

thax_t1ma>< =0
26. (a)
By Merchant’s theory
R Rcos(B-a)
F, Rcos(¢o+p—a)
o= 7°
B =2
0=7
Ene = rcosa. _ 0.5cos7
N0 = T sina  1-05sin7
0 = 27.8553°
20 = 90°+a-P
2x27.8553° = 90°+7°-P
[ = 41.2892°
oo T.Sbl' _ 2§O><3><O.2 —301.0340 N
s sing  sin27.8553
£ _ 3210340 c0s(41.2892-7)
c cos(41.2892 + 27.8553-7)
F, = 567.66N
27. (a)
Given:t=03mm; t, =09 mm; a=0°%F,=900N, F,=400N; 7, = 380 N/mm?
rcoso _r_i_l
Now, @0 = 3 5ing t, 3

(1
tan 1(5] = 18.43°

Now, the shear force (F,) is given by

= o

F, = F_,cos¢-F,sing =900 cos(18.43°) - 400sin(18.43°)
F, = 727.38N
Area of shear plane is,
Fs 727.38 )
Ag = — =380 =1.914mm

s
28. (b)
The basic dimension of X will be,
X =30-9-9-10=2mm
The tolerance of x will be the sum of all tolerance,
= 0.01 + 2 x 0.006 + 0.005 = 0.027 mm
Hence the dimension of Xis 2 + 0.027 mm
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30. (b)
Diameter of cutter, D = 180 mm, Number of tooth, z= 12, v= 12 m/min = 12000 mm/min
Overall feed/table feed, f = 80 mm/min
v = nDN
N - 12000 o100
= = nxigo <= PM
Feed per tooth, f, = L—L—OSMmm/t th
CEAPEIoo it = 7N " Tax2122 T 0
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