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character is life

B.E DEGREE EXAMINATIONS: MAY 2018
(Regulation 2015)
Fourth Semester
MECHANICAL ENGINEERING
U15MET401: Design of Machine Elements

COURSE OUTCOMES

CO1:
COo2:
CO3:
CO4:
CO5:
COe6:

Apply the concept of steady stresses in designamhine element
Solve problems in macte elements subjected to varying lo.
Design shafts and couplings for various applicat

Select bearings, seals and gaskets for specifiicappns

Design temporary and permanent joi

Identify the dimensions of various «gy storing element

Time: ThreeHours Maximum Marks: 100

1.

Answer all the Questions:-
PART A (10x 1=10Marks)
Matching List | with List II. CO1  [Ki]

List | (structural behavior) List Il (structural property)

A. Bending of beams i. Polar moment of inertia

B. Torsion of circular shafts iCross sectional area

C. Tension of a bar lii. Eccentricity of neutraisa

D. Curved beam bending iv. Bending Moment of irgerti

A B C D
a) \Y; iii ii i
b) v [ ii iii
C) i [ iv iii
d) i iii iv i
A stress that varies in sinusoidal manner frommum stress to maximum and which has CO2  [K{]
some mean as well as amplitude value is called

a) Reversed stress b) Repeating stress
c) Fluctuating stress d) Varying stress
Consider the following statements: coz [k

1) Stress concentration factors are always gréader 1

2) Stress concentration occurs only at one lonatia component

3) Stress concentration does not influence thegdesfi machine elements
4) Stress concentration can be minimized by griagke@metric transitions
Which of these statement(s) is/are correct?
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10.

11.

12.

13.
14.
15.
16.

a) land2only b) 2and4only

c) 1,2and3only d) 1and4only

Identify the flange type flexible coupling fratme four coupling given below Cco3
a) Oldham coupling b) Tyre coupling

c) Universal coupling d) Bushed pin type coupling

Assertion (A)in Stribeck curve of lubrication, the region to tb& of minimum friction line CO4
represents stable lubrication

Reason (R): When the temperature of lubricanteases and its viscosity will be decrease.

a) Both A and R are Individually true andd) Both A and R are Individually true but

R is the correct explanation of A R is not the correct explanation of A
c) Aistrue but R is false d) Ais false butRrue
The usual clearance provided in hydrodynamicibgger mm of diameter of shatft is Cco4
a) 0.0Ln b) 0.um
c) lum d) 10um
Consider the following in the order of incremsmagnitude in threaded fasteners CO5
1. Major diameter
2. Pitch

3. Minor diameter
4. Pitch diameter

a) 2-3-4-1 b) 1-3-2-4

c) 3-4-2-1 d 4-1-3-2

The objective of caulking and fullering is t@ke riveted joint CO5
a) To make joint leak proof b) Free from residsta¢ss

c) Strong d) Permanent

Assertion (A)A spring used to absorb shocks and vibrationsasdpring. Cco6

Reason (R): In leaf springs, the longest leaf imvkm as lower leaf.
a) Both A and R are Individually true andd) Both A and R are Individually true but

R is the correct explanation of A R is not the correct explanation of A
c) Alistrue but R is false d) Ais false butRrue
Due to the centrifugal force acting on the tine flywheel arms will be subjected to Ccoé
a) tensile stress b) compressive stress
c) shear stress d) bending stress

PART B (10 x 2 =20 Marks)
(Answer not morethan 40 words)
List out the various factors to be considemdhie selection of material for design a machinéO1
component.
Which theory is more suitable to design a camepd made of brittle material and ductile ~ CO2
material.

Define critical speed of the shaft. co3
Differentiate between joints (such as cottartjaand coupling. cos
Explain the term dynamic load carrying capesitf rolling contact bearings. Co4
State the functions of seal and gasket in eharecal system. Cco4

[Kq]

(K4l

[Kq]

[Kd]

[Ka]

(K4l

[Kq]

[K4]

[K4]

[K4]
[K4]
[K4]
[K4]
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17. List out the stresses to be considered whigdeng a screw fastening. CO5  [K4]

18. Name the possible modes of failure of rivefjoigt. CO5 [Kq]
19. What type of spring is used in mechanical wrigtch? CO6  [K4]
20. State the functions of the flywheel? CO6 [Kq]

Answer any FIVE Questions:-
PART C (5x 14 =70 Marks)
(Answer not mor e than 300 wor ds)
Q.No. 21 isCompulsory.
21. 1t is required to design a rigid type flangaugling to connect two shafts. The input Co3  [Ky

shaft transmits 37.5 kW power at 180 rpm to the@woushaft through the coupling. The
service factor for the application is 1.5. i.e. thessign torque is 1.5 times of the rated
torque. Select suitable materials for various paftthe coupling, design the coupling

and specify the dimensions of its components.

22. (i) A forged steel bar of 50 mm in diametesigjected to a reversed bending stress(®f CO1 [Kg]
250 N/mnf. The bar is made of steel 40Gg;(= 600 MPa). Calculate the life of the bar
for reliability of 90%.
(i) What is meant by curved beam? Explain thedexthat differentiate the analysis o) co1 [Kg]

straight beam and curved beam.

23. A cold drawn steel rod of circular cross-settie subjected to a variable bending CozZ  [Ky
moment of 565 N-m to 1130 N-m as the axial loadegafrom 4500 N to 13500 Nhe
maximum bending moment occurs at the same indtanttie axial load is maximum.
Calculate the required diameter of the rod for @diaof safety 2. Neglect any stress
concentration and column effect. Assume the follmwalues:

Ultimate strength = 550 N/nfm
Yield strength = 470 N/nfm
Size factor =0.85
Surface finish factor = 0.89
Correction factors = 1.0 for bending
= 0.7 for axial tha
The endurance limit in reversed bending may bertalseone-half the ultimate strength.
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24.

25.

26.

27.

A solid shaft of diameter ‘D’ is used in povteEansmission. Due to modification of the COo3
existing system, it is required to replace thedsshaft by a hollow shaft of the same
material and equally strong in torsion. Furthee, Weight of the hollow shaft per metre

length should be half of the solid shaft. Calculhte outer diameter of the hollow shaft

in terms of ‘D’.

Design a full hydrodynamic journal bearing withe following specification for Co4
machine tool applications: Journal diameter is #h, madial load is 10 kN, journal

speed is 1440 rpm, minimum oil film thickness is®2@icrons, inlet temperature is 400

and the bearing material is Babbitt. Calculate lgmgth of the bearing and select
suitable oil for this application.

A rectangular steel plate is welded as cardilde a vertical column and supports a CO5
single concentrated load P, as shown in Fig. Caleuhe weld size if the shear stress in

the same is not to exceed 140 N/fmm

All dimensions are in mm

A helical tension spring is used in spring batato measure the weights. One end of CO6
the spring is attached to the rigid support whilke other end, which is free, carries the
weights to be measured. The maximum weight attathéte spring balance is 1500 N

and the length of the scale should be approximdi@d/mm. Spring index can be taken

as 6. The spring is made up of oil-hardened andeeed steel wire with ultimate

tensile strength 1360 N/mm2 and modulus of rigidt$1370 N/mm2. The permissible

shear stress in the spring wire should be takes0&s of the ultimate tensile strength.

Design the spring and calculate (i) wire diametgrnjean coil diameter (iii) no. of

active coils (iv) required spring rate (v) actuatisg rate.

*kkkkkkkkkkk

(K]

[Kq]

(K]

[Kq]
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