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B.E. DEGREE EXAMINATIONS: MAY 2015
(Regulation 2009)
Fifth Semester
MECHANICAL ENGINEERING
MEC114 : Design Of Machine Elements

Time ThreeHours Maximum Marks: 100

Answer all the Questions:-
PART A (10x 1=10Marks)
1. According to Indian standard specifications, arptzarbon steel designated by 40C8 means that

a) Carbon contentis 0.04 per centand b) Carbon contentis 0.4 per cent and
manganese is 0.08 per cent manganese is 0.8 per cent

c) Carbon contentis 0.35 to 0.45 per cend) Carbon content is 0.60 to 0.80 per cent and
and manganese is 0.60 to 0.90 per cent. manganese is 0.8 to 1.2 per cent.

2. The stress in the bar when load is applied suddenly.......... as compared to the stress
induced due to gradually applied load.
a) same b) double
c) threetimes d) fourtimes

3. Two shafts will have equal strength, if

a) diameter of both the shafts is same b) angteist of both the shafts is same

c) material of both the shafts is same d) twistmgment of both the shafts is same
4. The sleeve or muff coupling is designed as a

a) thin cylinder b) thick cylinder

c) solid shaft d) hollow shaft

5. The property of a bearing material which has thiétalbto accommodate small particles of dust,
grit etc., without scoring the material of the joalt, is called

a) Bondability b) Embeddability

c) Comformability d) Fatigue strength
6. Which of the following is antifriction bearing?

a) Journal bearing b) Pedestal bearing

c) Collar bearing d) Needle bearing

7. The parallel fillet welded joint is designed for
a) Tensile strength b) Compressive strength
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10.

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

21.

22.

c) Bending strength d) Shear strength

A riveted joint in which the spacing of the rivétsstaggered in such a way that every rivet is in
the middle of the two rivets of the opposite rosvkhown as

a) Zigzag riveted joint b) Diamond riveted joint
c) Buttriveted joint d) Chain riveted joint.
Which of the following spring is used in a mechahierist watch

a) Helical compression spring b) Spiral spring

c) Torsion spring d) Bellevile spring

The diameter of the hub of the flywheel is usutdlyen
a) Equal to the diameter of the shaft b) Twice the diameter of the shaft

c) Three times the diameter of the shaft d) Four times the diameter of the shaft

PART B (10x 2=20Marks)
List out the various phases of design process.
Give some methods of reducing stress concentration.
Indicate the main use of woodruff keys.
Give the classifications of crankshafts.
What are seals? Classify the types of seals.
List the advantages of Teflon used for bearings.
Name the possible modes of failure of rivejmigt.
List the advantages of threaded joints.
How will you find whether the given helical By is a compression spring or tension spring?

Justify the end conditions of the spring.

PART C (5x 14 =70 Marks)

a) A machine component is subjected to fluctuatimgsst that varies from 40 to
100 N/mnf. The corrected endurance limit stress for the imectomponent is
270 N/mnf. The ultimate tensile strength and yield strerujtthe material are
600 and 450 N/mfrespectively. Find the factor of safety using érkser
theory, ii. Soderberg line and iii. Good man liaéso find the factor of safety
against static failure.

(OR)
b) (i) Briefly discuss about any five important properié®ngineering materials. (7)
(i) Elaborate step by step procedure involvedeneral machine design. (7)
a) Design a shaft to transmit power from an electriaton to lathe head stock

through a pulley by means of a belt drive. Thegyulveights 200 N is located at
100 mm from the centre of bearing. Diameter of Hegui?200 mm. Maximum
power transmitted 1.5 H.P at 120 rpm angle of lapeaidt 180° coefficient of
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friction between belt and pulley 0.3.shock factobending 1.5 shock factor in
twisting 2.0 allowable shear stress in the shafBGm?”.

(OR)

b) Power is to be transmitted from a motor shaft totlaer shaft through a gear
driver. Motor rating is 3680 watt at 12 rps. Destba shaft receiving power if a
speed ratio of 2 is employed shaft material is¢0d%0. Also find the angular
deflection per meter length of the shaft. Take G85x10*N/mm?.

23. a) A bearing 50 mm in diameter and 75 mm in lengthpsuis an overhanging
shaft, running at 900 rpm. The room temperatur@dsC and the bearing
temperature is 7%. The viscosity of the oil used is 0.012 kg/m-s tla¢
operating temperature of 120. The diametral clearance is 0.05 mm and the
bearing is to operate in still air, without anyifazial cooling. Determine (i) the
permission load on the bearing and (ii) powes los

(OR)

b) The cover of cylindrical pressure vessel made sf ican is shown in Fig.1 The
inner diameter of the cylinder is 500 mm and titernal pressure is limited to 2
MPa. The cover is fixed to the cylinder by meah&bolts with a nominal
diameter of 20 mm. Each bolt is initially tightehwith a preload of 20kN. The
bolts are made of steel FeE 25( €250 N/mn3). Assume E for steel = 207
kN/mn¥, E for cast iron = 100 kN/mMmE for zinc = 90 kN/mrh Determine the
factor of safety for bolts considering the effetthe gasket.

T

e SRR
24. a) A bracket is supported by means of four rivets ginanwfig 2. Determine the

diameter of the rivet is to made of C 10 steelaétdr of safety of may be taken.
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(OR)

A Knuckle joint is to transmit a force of 140,000. Mllowable stresses
intension, shear and compression are 75 N/sg.mmNg&§.mm and 140
N/sg.mm respectively. Design the joint.

Design a helical spring for a spring loaded safetye from the following data
Valve diameter = 65 mm
Maximum pressure when the valve blows off freely. 25 N/mnf
Valve lift when pressure rises from 0.7 to 0.75 R/m 3mm
Maximum permissible stress in the material of theng = 500 N/mrf
Spring index = 6
Modulus of rigidity of the spring material =<110% N/mn?
(OR)

A machine working intermittently requires the toeqto be applied as the
follows: During the first half revolution, the targ increases uniformly from
1000 Nm to 3000 Nm. During the next one revolutithhe torque remains
constant. During the next half revolution, thegtee decrease from 3000 Nm to
1000 Nm. During the last one revolution, the torgemains constant. The cycle
is thus completed in 3 revolutions. The motor tacklthe machine is coupled,
exert a constant torque at 250 rpm. Determine tiveep of the motor. If the total
fluctuation of the speed is not exceediriy @ the mean speed; determine the
diameter of the flywheel and cross section of thetieel rim. Assume that the
entire mass of the flywheel is concentrated atritineof the flywheel. The width
of the rim may be taken as 3 times the thickneshefim. the centrifugal stress
in the rim is limited to 10 Mpa. The density of thgwheel material may be
taken as 7200 kg/i
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