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Time: 90 min Max.Marks:30

ANSWER ANY THREE OF THE FOLLOWING
(ATTEMPT THE FIRST QUESTION COMPULSORILY)

1) Answer the following: (2*5=10 marks )
Questions MARKS | UNIT | CO CL
a | Define shaft? 2 III | 305.3 | Knowledge
b | What is a key? 2 III | 305.3 | Remember
C Ho.w jche shafts are designed when it is subjected to 2 v | 3054 | Remember
twisting moment only?
d | List the various purposes of shaft coupling? 2 V1 305.5 | Knowledge
e | What s a flange coupling? 2 V | 305.6 | Remember

2.

5.

PART -B [2*¥10=20 Marks]
Design a double riveted butt joint with two cover plates for the longitudinal seam of a boiler
shell 1.5 m in diameter subjected to a steam pressure of 0.95 N/mm?2. Assume joint efficiency as
75%, allowable tensile stress in the plate 90 MPa ; compressive stress 140 MPa ; and shear
stress in the rivet 56 MPa.

(OR) | MARKS:10 | UNIT:3 | €0:3053 | CL:Knowledge |

Explain the design procedure for Socket and Spigot Cotter Joint?

| MARKS:10 | UNIT:4 | C0:305.4 | CL:Knowledge |

Design a sleeve and cotter joint to resist a tensile load of 60 kN. All parts of the joint are made
of the same material with the following allowable stresses : 6; = 60 MPa ; Tt = 70 MPa ; and o =

125 MPa. [ MARKS:10 | UNIT:4 | C0:3054 | CL:Knowledge |
(OR)
Explain the design procedure for Sleeve or Muff-coupling

| MARKS:10 UNIT:5 | C0:305.5 CL:Knowledge
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ANSWER ANY THREE OF THE FOLLOWING
(ATTEMPT THE FIRST QUESTION COMPULSORILY)

1) Answer the following: (2*5=10 marks)
Questions MARKS | UNIT | CO CL

a | Differentiate between shaft and axle? 2 III | 305.3 | Knowledge

b | What is a spindle? 2 III | 305.3 | Remember

c | List out the various types of sunk keys. 2 IV | 305.4 | Remember

d | Define torsional stiffness of a shaft. 2 V | 305.5 | Knowledge

e | What are the different types of flange coupling? 2 V | 305.6 | Remember

PART -B [2*10=20 Marks]

. Design the longitudinal joint for a 1.25 m diameter steam boiler to carry a steam pressure of 2.5
N/mm?. The ultimate strength of the boiler plate may be assumed as 420 MPa, crushing
strength as 650 MPa and shear strength as 300 MPa. Take the joint efficiency as 80%. Sketch
the joint with all the dimensions. Adopt the suitable factor of safety. shear stress in the rivet 56
MPa.

|

N

MARKS:10 | UNIT:3 | €0:305.3 | CL:Knowledge |

(OR)

3. A shaft is supported by two bearings placed 1 m apart. A 600 mm diameter pulley is mounted
at a distance of 300 mm to the right of left hand bearing and this drives a pulley directly below
it with the help of belt having maximum tension of 2.25 kN. Another pulley 400 mm diameter is
placed 200 mm to the left of right hand bearing and is driven with the help of electric motor
and belt, which is placed horizontally to the right. The angle of contact for both the pulleys is
180° and p = 0.24. Determine the suitable diameter for a solid shaft, allowing working stress of
63 MPa in tension and 42 MPa in shear for the material of shaft. Assume that the torque on one
pulley is equal to that on the other pulley. |

MARKS:10 | UNIT:4 | C0:3054 [ CL:Knowledge |

4. Explain the design procedure for Sleeve and cotter joint

| MARKS:10 | UNIT:4 | €0:3054 | CL:Knowledge |

(OR)
5. Design a bushed-pin type of flexible coupling to connect a pump shaft to a motor shaft
transmitting 32 kW at 960 r.p.m. The overall torque is 20 percent more than mean torque.
The material properties are as follows :
The allowable shear and crushing stress for shaft and key material is 40 MPa and 80 MPa
respectively.
The allowable shear stress for cast iron is 15 MPa.
The allowable bearing pressure for rubber bush is 0.8 N/mm?.
The material of the pin is same as that of shaft and key.

Draw neat sketch of the coupling.

| MARKS:10 | UNIT:5 | €0:305.5 | CL:Knowledge
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ANSWER ANY THREE OF THE FOLLOWING
(ATTEMPT THE FIRST QUESTION COMPULSORILY)

1) Answer the following: (2*5=10 marks )
Questions MARKS | UNIT | CO CL
a | What are the materials used for shafts? 2 III | 305.3 | Knowledge
b | Differentiate the hollow shaft over a solid shaft? 2 III | 305.3 | Remember
c | What are the various forces acting on sunk key? 2 IV | 305.4 | Remember
d | Explain rigid coupling? What are its types? 2 V| 305.5 | Knowledge
e ﬁ)lifri(z;entlate between a cotter joint and a knuckle 2 v 13056 | Remember

PART-B [2*10=20 Marks]
2. An eccentrically loaded lap riveted joint is to be designed for a steel bracket as shown in Fig.

e ‘r The bracket plate is 25 mm thick. All rivets

C | ‘ Y are to be of the same size. Load on the

T & & b | P bracket, P = 50 kN ; rivet spacing, C = 100

;ﬁ & & | /// mm; load arm, e = 400 mm. Permissible

: A - shear stress is 65 MPa and crushing stress

i 2 oY &1 is 120 MPa. Determine the size of the rivets
e l . |<_L’ to be used for the joint.

(OR) | MARKS:10 | UNIT:3 [ C0:3053 | CL:Knowledge |

3. A shaft is supported on bearings A and B, 800 mm between centres. A 20° straight tooth
spur gear having 600 mm pitch diameter, is located 200 mm to the right of the left hand
bearing A, and a 700 mm diameter pulley is mounted 250 mm towards the left of bearing B.
The gear is driven by a pinion with a downward tangential force while the pulley drives a
horizontal belt having 180° angle of wrap. The pulley also serves as a flywheel and weighs
2000 N. The maximum belt tension is 3000 N and the tension ratio is 3 : 1. Determine the
maximum bending moment and the necessary shaft diameter if the allowable shear stress
of the material is 40 MPa.

| MARKS:10 | UNIT:4 [ C0:3054 | CL:Knowledge |

4. Explain the design procedure for Gib and Cotter Joint for Square Rods

(OR) [ MARKS:10 | UNIT:4 | C0:3054 | CL:Knowledge |

5. Design and make a neat dimensioned sketch of a muff coupling which is used to connect
two steel shafts transmitting 40 kW at 350 r.p.m. The material for the shafts and key is plain
carbon steel for which allowable shear and crushing stresses may be taken as 40 MPa and
80 MPa respectively. The material for the mulff is cast iron for which the allowable shear

stress may be assumed as 15 MPa.
| MARKS:10 | UNIT:5 | C0:3055 | CL:Knowledge |
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ANSWER ANY THREE OF THE FOLLOWING
(ATTEMPT THE FIRST QUESTION COMPULSORILY)

1) Answer the following: (2*5=10 marks )
Questions MARKS | UNIT | CO CL

a | What are the various types of stresses induced in 2 M | 305.3 | Knowledge
the shafts?

b Why rotating shaf‘Fs are generally made with ? M 13053 | Remember
circular cross section?

C What are the types of shafts and give their ) v 13054 | Remember
importance?

d | Define flexible coupling? What are its types? 2 V| 305.5 | Knowledge

e Sé(rpel‘:;lvl: why a soft material is for the nut in power ) v 13056 | Remember

PART -B [2*10=20 Marks]
2. The bracket as shown in Fig. is to carry a load of 45 kN. Determine the size of the rivet if the
shear stress is not to exceed 40 MPa. Assume all rivets of the same size

| MARKS:10 | UNIT:3 [ C0:3053 | CL:Knowledge |

120
300 e
A

(OR)

3. A steel solid shaft transmitting 15 kW at 200 r.p.m. is supported on two bearings 750 mm
apart and has two gears keyed to it. The pinion having 30 teeth of 5 mm module is located
100 mm to the left of the right hand bearing and delivers power horizontally to the right.
The gear having 100 teeth of 5 mm module is located 150 mm to the right of the left hand
bearing and receives power in a vertical direction from below. Using an allowable stress of
54 MPa in shear, determine the diameter of the shaft.

(OR) | MARKS:10 | UNIT:4 [ C0:305.4 | CL:Knowledge |
4. Explain the design procedure for Failure of Knuckle Joint
| MARKS:10 | UNIT:4 [ C0:305.4 | CL:Knowledge |

5. Design a cast iron protective type flange coupling to transmit 15 kW at 900 r.p.m. from an
electric motor to a compressor. The service factor may be assumed as 1.35.
The following permissible stresses may be used :
Shear stress for shaft, bolt and key material = 40 MPa
Crushing stress for bolt and key = 80 MPa
Shear stress for cast iron = 8 MPa
Draw a neat sketch of the coupling.

MARKS:10 | UNIT:5 | C0:305.5 CL:Knowledge




