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B. E. 6th Semester (Mech. Engg.)
Examination — May 2009
. Machine Design-1I
Paper : ME-304-E
Time : Three hours | [ Maximum Marks : 100

Before answering the question, candidates should ensure that they \
have been supplied the correct and complete question paper. No |
complaint in this regard, will be entertained after examination.

Note: Attempt any five questions. All questions carry
equal marks :

1. (i) Enumerate the various manufacturing methods of |
machine parts which a designer should know.

IR

(if) Write a brief riote on the design of castings ?

. (ifi) Define and differentiate between form stress
factor and stress concentration factor.

(iv) What are the salient features used in design of
forgings ? Explain. 20
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[image: image2.jpg]2. 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 mum 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 pulley s is 0
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. : 20

3. (i) Define bearing number and Sommerfield number.

(ii) A stationary journal bearing 47.5 mm in diameter |
and 38 mm long is bored-and lathe turned from a
bronze casting. The 1600 rpm journal is 47.3 mm
in diameter and is hardened and ground steel. ‘
The No. 20 oil has an operating temperature of @
77°C. The radial load on the bearing is 51.20 KN.
Does the bearing operate under hydrodynamic or ‘
marginal lubrication conditions ? What is the
probable power loss in the bearing due to shear of
the oil film ? ’ 20
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[image: image3.jpg]4. Select a single row deep groove ball bearing with the
operating cycle listed below, which will have a life of

15000 hrs,
Fraction| Typeofload [Radial Thrust|Speed|Service
of cycle N) (N) |{rpm) | factor
1/10 |Heavyshocks | 2000 | 1200 | 400 | 30
1/10 _|Light shocks 1500 | 1000 | 500 15
1/5 - |Moderate shocks| 1000 | 1500 | 600 1 20
c 3/5 _[Noshock 1200 °| 2000 | 800 | 10

Assume radial and axial load factors to be 1.0 and 1.5
respectively and inner race rotates.

20

6. Design a close coiled helical compression spring for a
service load ranging from 2250N to 2750 N. The axial
deflection of the spring for the load range is 6 mm.
Assume a spring index of 5. The permissible shear
stress- intensity is 420Mpa and modulus ‘of rigidity

* G = 84 KN/mm?2 Neglect the effect of stress
concentration. Draw a fully dimensicned sketch of the
spring, showing details of the finish of the end coils.20

- 6. A semi-elliptical laminated vehicle a spring to carry a
load of 6000N is to consist of seven leaves 65 mm
wide, two of the leaves extending the full length of the

‘\ spring. The spring is to be 1.1 m in length and
attached to the axle by two U-bolts 80 mm apart. The
bolts hold the-central portion of the spring so rigidly
that they may be considered equivalent to a bang
having a width ‘equal to the distance between the
bolts. Assume a design stress for spring material as
350 MPa. Determine : Thickness of leayes; Deflection
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of spring; Diarneter of eye; length of leaves; Radius to
which leaves should be initially bent. Sketch the semi-
elliptical leaf-spring arrangement. 20

. A gear drive is required to transmit & maximum

power of 22.5 kW. The velocity ratio is 1: 2 and rpm of
the pinion is 200. The approximate center distance
between the shafts may be taken as 600 mm. The teeth
has 20° stub jnvolute profiles. The static stress for the
gear material (cast iron) may be taken as‘60 MPa and
face width as 10 times the module. Find the module,
face width and number of teeth on each gear. Check
the design for dynamic and wear loads. The
deformation or dynamic factor in the Buckingham
equation may be taken as 80 and the material
combination factor for the wear as 1.4. 20

. Design 20° involute worm and gear to transmit 10kW

with worm rotating at 1400 rpm and to obtain a speed
reduction of 12 : 1. The distance between the shafts is
225 mm. . N 20
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