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Design of Machine Elements - !

'fime: 3 hrs. Max. Marks:100

lYote: l. Answer any FIVE full questions, selecting ut least TLYO questions from euch purt.
2. Use o.f'Design Data honcl book is permittecl.
3. Missing data i./'any ntay he suitahly assumed.

PART _ A
a. Define machine design. (02 Marks)
b. A shaft of diameter 50 mm is subjected to an axial tensile load of 15 kN, a purc torquc ol

1000 Nm and bending moment of 750 Nm. Calculate the principal stresses. (08 Marks)
c. Fig.Ql(c) shows a wall bracket subjected to a load of 36 kN. Find the width and depth of

rectangular cross section taking the depth as three tirnes tlie width. Yield strcss of the
material of wall bracket is 328 MPa. Adopt factor of safety as 2.5.

36 KN

rlg.Qi(c) (10 Marks)

2 a. A steel shaft is subjected to a bending moment of 9 kN-m and a fwisting nromenl ol
l2 kN-m. The yield strength of steel is 360 MPa. If a factor of saf-ety of 2 with respect to
tailure is specified, cletermine the permissible diarneter of the shaft according to:
(i) Maximum shear stress theory of failure.
(ii) Maxirnum distortion energy theory of failure.

b. Find the diameter of the hole in Fig.Q2(b) if the stress concentration factor at the hole is to
be same as at the fillet.

l"rg.Q2(b) (06 Marks)

Determine the diameter'd'of a round rod 200 mm long fixed at the bottom end and lree at

the other end to sustain a weight of 5 kN falling on to the rod axially fronr a height o1-

40 mm. Yield strength of material of the rod is 324MPa. Adopt a factor of safety as 2.5.
(06 Marks)
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(0ti Marks)

1

Fig.Q I (c)

Fig.Q2(b)
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A simply suppofted beam has a concentrated point load at its centrc. 'l'he ioad fluctuatcs \.

lrorn 'pi to ;4P'. The span of the beam is 500 mm and is of circular cross scction with a

diameter of 60 mm. The yield stress is 390 MPa and endurance lirnit strcss is 260 MPa.

Surfbce corection factor is 0.85. Load and sjze correction factor is i. Considering lactor ol'

safety as 1.5, calcuiatc the value of load 'P' that can be applied- (08 Marks)

b. A round bar is subjectecl to the lbllowing variable loads'

Torque varying fi'orn 2 kNm to 5kNm.
Bending moment varying fiom l0 kNm to 12 kNm.
Calculate rhe <Jiameter ol the bar if it is made of C-40 steel fbr which yicld strcss is

324 MPa. Adopt a I'actor of safety as 2.5. o r = 309 MPa. (12 Marks)

a. E,xplain various types of stresses in threaded lasteners. (06 Marks)

b. Esti6ate the maxirnurn Wrench torque which can be applied in tighteninga20 mn'r bolt if
the shear stress il the body of the bolt is not to exceed 140 MN/m'. Outside bolt

diameter : 20 mm, root diameter = 16.72 mm, thread section has 60o includcd angic,

pitch:2.5 mtn, effective fl'iction radius under nut: i2 mm, thread and coliar lrictton

coelficient e stimated at 0.10. (14 Marks)

PART - B
A power transmission shaft 1300 mm long is suppofied in bearings at its extre t-ne ends A and

B. A power of 30 KW is received at 500 rpm through a gear drive located at 400 um to thc

right of the left extremc end of the shaft. The gcar mounted on the shaft has a pitch diatneter

of 300 mm and weighs 800 N. This gear receives power fi'om a gear located cxactly bchind.

The power is delivered through a bclt drive located 500 mm to the left of the right bcaring.

The pulley mounted on the shaft has a diameter of 400 mm and weighs 1000 N.'l'hc belt ts

dirccted towards the obscrr,,er below the horizontal and inclincd at 45o. Ratio ol'be lt tcnslons

rs 3. Material of the shaft is C-40 stce1. Assuming a factor of safety of 2.5 and Ioading to bc

with muror shocks, detenr-rine the diameter of the solid shafl' (20 Marks)

a. A f-lange couplirig used to connect two coaxial shafts of diameter 80 mrn to transtnit 60 KW

at 200 rpm, 6 bolts of Ml4 x 1.5 (core area of 125 mm2) on a bolt circle diameter o1 210 nrm

are used to fasten the flanges. If the flange thickness is 20 mm and the hub diamcter is

145 tntn, detetminc:
(i) Shear stress induced in the shaft
(ii) Shear stress induced rn the bolt
(iii) Shear stress induced in the flange (10 Marks)

b. Design a knuckle joint to connect two mild steel rods. The joint has to transmit a tcnsile load

of 80 kN. Material of the rods has the fbllowing allowable stresses:

or : 80 MPa, o. : 120 MPa, t : 40 MPa

a. Explain different types of failures tn riveted joints.
b. A double riveted double cover butt joint in plates 20 mm thick is made with 25

rivets of li0 mm pitch. The permissible stresses are or - 120 MPa, o.
t: 100 MPa. Find the efficiency ol the joint taking tl.re strengtl.i of the rivet in
as twice than that of single shear.

(10 Marks)

(04 Marks)
mm dianrctcr

150 MPa,
double shcar

(08 Marks)
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Fig.Q7(c)

8 a. Explain self locking and over hauling in power screw.

b. A square threaded power screw has a nominal diameter of 44 mm and a pitch

double starl threads. The load on the screw is 6 kN and mean diameter of the

is 50 mm. Coeffieient of friction for thread and collar is 0.12. Determine:
(i) Torque required to raise the load.
(ii) Torque required to lower the load
(iii) Efficiency
(iv) Is the screw selllocking type?

*****.
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for a welded joint loaded as sirown in Fig.Q7(c).

(08 Marks)

(06 Marks)

of 7 mm witir
thrust washer

(14 Marks)
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