SHAMBHUNATH INSTITUTE OF ENGINEERING AND TECHNOLOGY
                                  Machine Design I (RME-501)                               B.Tech SEMESTER VI
SECOND SESSIONAL EXAMINATION, EVEN SEMESTER, (2019-2020)
 (paper Solutions)
Section-A
Question 1
Ans (a) [image: C:\Users\MAYANK ME\Desktop\New Doc 2019-10-01 (1)_7.jpg]
Ans (b) the plane at which the maximum stress induced is called the Principal plane and the shear stress will be zero on the principal planes.
Ans (c)
[image: ]


Ans (d) The center distance between two adjacent rows of rivets is defined as back pitch. It is denoted by pb.
The smallest distance between centers of two rivet holes in adjacent rows of a zig-zag riveted joint is called diagonal pitch.
Ans (e) Hooke's Law It states that within the limit of elasticity, the stress induced (σ ) in the solid due to some external force is always in proportion with the strain (ε ).
Section-B
Question 2 
Ans (a) [image: C:\Users\MAYANK ME\Desktop\New Doc 2019-10-01 (1)_1.jpg]
Ans (b) [image: C:\Users\MAYANK ME\Desktop\New Doc 2019-10-01 (1)_2.jpg] [image: C:\Users\MAYANK ME\Desktop\New Doc 2019-10-01 (1)_3.jpg]


Ans (c) [image: C:\Users\MAYANK ME\Downloads\New Doc 2019-10-02 (1).jpg]







Ans (d) [image: C:\Users\MAYANK ME\Desktop\New Doc 2019-10-01 (1)_6.jpg]










Section- C
Question 3
Ans (a) [image: C:\Users\MAYANK ME\Desktop\New Doc 2019-10-01 (2)_2.jpg] [image: C:\Users\MAYANK ME\Desktop\New Doc 2019-10-01 (2)_3.jpg]
Ans (b) [image: C:\Users\MAYANK ME\Desktop\New Doc 2019-10-01 (1)_4.jpg] [image: C:\Users\MAYANK ME\Downloads\New Doc 2019-10-02 (1) (1).jpg]
Question 4
Ans (a) [image: C:\Users\MAYANK ME\Desktop\New Doc 2019-10-01_9.jpg] [image: C:\Users\MAYANK ME\Desktop\New Doc 2019-10-01_10.jpg]
Ans (b)
I.  40Cr4Mo2: means alloy steel having average 0.4% carbon, 1% chromium and 0.25% molybdenum.
II. 45C8: means 0.4-0.5 % carbon, and 0.7-0.9% manganese.
III. FeE200: means a steel having yield strength of 200 N/mm2 
IV. Fe320: means a steel having minimum tensile strength of 320 N/mm2 .
V. X10Cr18Ni9: means alloy steel with average carbon 0.10%,chromium 18% and nickel 9%
Question 5
Ans (a)  [image: C:\Users\MAYANK ME\Desktop\New Doc 2019-10-01_4.jpg] [image: C:\Users\MAYANK ME\Desktop\New Doc 2019-10-01_5.jpg] [image: C:\Users\MAYANK ME\Desktop\New Doc 2019-10-01_6.jpg] [image: C:\Users\MAYANK ME\Desktop\New Doc 2019-10-01_7.jpg]
Ans (b) [image: C:\Users\MAYANK ME\Desktop\New Doc 2019-10-01_8.jpg][image: ][image: ]
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We know that power transmitted by the shaft (P)

600 x 10° = % = %
0 = =152
E Tpran = 600 X 10¥11.52 = 52 x 10° N-m = 52 x 10° N-mm

and maximum torque transmitted by the shaft,

T = 1.27,,,,=12x52x 106=62.4 x 10° N-mm
Now let us find the diameter of the shaft considering strength and stiffness.
1. Considering strength of the shaft

We know that maximum torque transmitted by the shaft,

[

Ty = = xT(d)}(1-K)

62.4% 106 = - X 63%(d,)’ [1 -(3)4] —12124,
16 ¢ 8 ¢
(d,)* = 624 1091212 =5.15x 10° or d,= 1727 mm
3. Considering stiffness of the shaft
We know that polar moment of inertia of a hollow circular section,

.
Ay @)= @t |- (%
2 lan - @] 32(4.,)[ ( ) ]

o

-
LV 2 41_Z) ~ 00962 (d,)*
2 kY 32“”)[ (8 o

J

We also know that
c.8

~|N

1
6
624x10° _84x10°x 002 6486 xAlo )
0.0962 (d,)* 3000 (d,)
(d)* = 648.6 % 109/0.672 = 964 x 10° or d,= 176.2 mm
2

Taking larger of the two values, we shall provide
4 = 176.2 say 180 mm Ans.
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1. Tensile stress, o= %’- and

26x10°
o= 2x10°
Za
1
oo 3183098 1,
B
2. Shearstress, =B
a
10x10°
<= 10x10°
s
1

oo 12732.39 gy
—a

3. Now, according to maximum principal stress theory,

o= Za (Y ++

1 (31830.98) . [31830.98)’ 3 (1273239)’

2 d* 2d* d?
15915.5 20381.77 _ 36297.27
o= I a2 = Fa
300

Permissible stress in simple tension, o, = 25 = 120 N/mm?

Hence, '__362:;7'27 =120

d = 17.39 mm
4. According to maximum principal strain theory,
c sY 36297.27
7" (2) i &

oy =
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2= 3 (2) =
—4466.27
=t
= _po

Maximum strain =

37413.83
ZE
In simple tension, maximum strain = %_L

37413.83 _ 120

- LE E
o2 — 37413.83
120

d = 17.66 mm

169155  20381.77

Ta @

[86297 .27 ( 4466. 27) 025]
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According o maximum shear stress theory
We know that according to maximum shear stress theory.

Tomax = Ty = 3
66425 416516777 = 290 _ 100
6642.5 4+ 1.65 =< 102 72 = (100)% = 10 00O -
zaom 10000 —ssazis _ oo oe
1.65 > 10
1426 N-m Amns.

7T = 1426 x 10® N-mm
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Solution.uwen:u=1_5mmR=075 :
=400 mm 3 T=42 MPa = 42 N/ I3 T) =SAKN =5400 N ; T, = 18 kN = 1800 N ;

Aline shaft with a pulley is shown in Fig 14.4.
We know that torque transmitted by the shaft,

T=(T - T,) R= (5400 - 1800) 0.75 = 2700 N-m
=2700 x 10* N-mm

~<——400 mm ——l
w

Fig. 14.4
Neglecting the weight of shaft, total vertical load acting on the pulley, -
W =T, + T, =>5400 + 1800 = 7200 N
- Bending moment, M =WxL= 7200 x 400 = 2880 x 10° N-mm
Let d = Diameter of the shaft in mm.
We know that the equivalent twisting moment,
7= M7+ 77 = J2880x 10°) + 2700 x 10°)?
= 3950 x 10° N-mm
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We also know that equivalent twisting moment (),
n 3_T 3
P = —x1xd =—x42xd’ = 3
3950 x 10° 16 X 16 825d

d? =3950 x 10%8.25 = 479 x 10® or d = 78 say 80 mm Ans
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Step 1 : Calculation of Ratio Factor :

Let us denote the ratio factor as (¢).

The power rating of six models will as given,

7.5(9)°, 7.5(¢), 7.5(9)2, 7.5(9)%, 7.5(9)%, 7.5(¢)°

The maximum power rating is 75 kW. Therefore,
7.5()° = 75

5= E
i,

75 1/6
i [;3]
o= 1.584

Step 2: Power Rating of Models :

Rating of first mode = (7.5) kW .
Rating of second model = 7.5 x (1.584) = 11.88 kW = 12kW

Rating of third model = 7.5 x (1.584)? = 18.82 kW = 19 kW
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fourth model = 7.5 x (1.584)° = 29.82 kW = 39,y
sfth model = 7.5 x (1.584)* = 47.24 kW = 48w
model = 7.5 x (1.584)° = T4.83 kW = 75 ky
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iR P =a8 N, 5, = 100 MPa =

100 N/mm*

To Find : Diameter of shaft.

1 First we will draw the bending :;)n:l:-m, diagram
A 4
i

0.5 m
= RA -
Fig. 3.8,
R,=Rp= % =12.5 kN
=12.5 x 0.5 = 6.25 kN-m
T e
2. We know that, R .
32 %o
6.25
T = = a00sca

< = 86 mm
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~ Solution. Given : ¢ = 20 mm d=25mm;p =100

- R o
lzlquPa- 100 N/mm?; gc:_ISO'MP;_Jso I:U'&m. -
First'of all, let us find the tearing resistance of the p}

esistance of the rivet. - 20T
i) Tearing resistance of the plate € ..

We know that tearing resistance of the pl e p? pitch length, -

= (p-d)1x0,=(100-2520x 120 = 18

ek bl

(if) Shearing resistance of the ri

Since the joint is double riveted butt joint, therefore the strength of two rivets in double
1zken. We know that shearing resistance of the rivets,

P:=£ix % xd?xT=2x2x % (25)? 100 = 196 37
liii) Crushing resistance of the rivéts ==
Since the joint is double riveted, therefore the strength of two rivets is taken. We ki
crushing resistance of the rivets, |
P,=nxdx1x0,=2x25%20x 150 = 150 000N
+. Strength of the joint -
Leastof P, P and P,

150 000 N
Efficiency of the joint

"

We know that the strength of the unriveted or solid plate,
P=pxi1x6=100x20x 120
=240 000 N
Efficiency of the joint
_Leastof B, P, and B _ 150000
= P = 240 000
=0.625 or 62.5% Ans.
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