17MES54

/:ffélfth Semester B.E. Degree Exar@%ﬁa on, Feb./Mar. 2022
' Design of Machine.Elements - |

Time: 3 hrs.

Note: 1. Answer any FIVE full questzans, Qlwosmg ONE full quegtwn ﬁ'om each module.
2. Use of Design Handbook.i is Mrmttted.

(06 Marks)

1

50, will be treated as malpractice.

. j T
™7 gl

Fig.Q1(b)- (08 Marks)
c. Discuss the factors mﬂuéﬁcmg the selection qwg@%smtable matenal for machine elements.
My (06 Marks)

R4 {

2 a. Whatare the 1mpprtant mechanical p““i'opertles of metals? Eg{plam each of them briefly.
(06 Marks)

. 07 Marks)
c. A flat plate subjected to a tensile: fonce of 5 kN is shown in Fig.Q2(c). The plate material is
grey Cast Iron FG200 and the factor of safety is 2.5. Determine the thickness of the plate.

=200 N/mm’

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

Fig.Q2(c) ‘ (07 Marks)
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Module-2 s T
Derive an expression for stress induced in a rod due»,to the axial impact of weight ‘w’
dropped from a height ‘h’ on to a collar attached at tﬁ’ig free end of the rod. (06 Marks)
A weight of 500 N drops through 25 mm at the center of a 250 mm long simply supported
beam. The beam has a rectangular cross-seetion. It is made of steel with Oy = 300 N/mm®
and factor of safety is 2. The modulus of elasticity is 207 x 10° N/mm Determine the

dimension of the cross section of the beam,,v,,;f the depth is twice that ofthe breadth.
& (07 Marks)

A steel rod is 1500 mm long. It has tQ reﬁlst longitudinally an ucn act of 2500 N falling under
gravity a velocity of 0.99 m/s: mMammum computed stre: ’ssv s limited to 150 N/mm’.
Determine diameter of the rod reqmred g (07 Marks)

-

OR
Derive the Soderberg eq on with usual notation. (04 Marks)
A solid circular shaft made of steel with Gu = 620 N/mm? and oy = 380 N/mm” is subjected
to an alternating_be dmg moment, which varies ‘for —200 N-m to +400 N-m. Neglecting

stress concentratzom;, calculate the shaft dianieteffor infinite life using Soderberg’s theory.
& (08 Marks)

A rod of a Jhnkage mechanism made of steel with oy = 550 N/mm? is subjected to a
completcfiy versed axial load of 100 kN. The rod is machine on a lathe. There is no stress
concentration. Determine the dlame‘ter of the rod using a r of safety of 2 for an infinite
life condition. ; (08 Marks)

A flat key 14 mm w1d§»"“5« mix i ired:to transmit 1200 Nm
torque from a 50 mm diameter solid shaft. Det@rrﬁme whether the length is sufficient or not
if the permissible shear stress and crushlng stress are limited t0 56 N/mm? and 168 N/mm?,

respectively. e ™ b 4 (05 Marks)
A solid steel shaft ranning at 600 rprﬁ Js supported on beaﬁngs 1000 mm apart. The shaft
receives 40 KW ‘through a 40 mm dlaméter pulley weighing 400 N located 300 mm to the
right of left bearing by a vertical fl belt drive. The.; power is transmitted from the shaft
through“another pulley of dlan%ete r 600 mm welghihg 600 N located 200 mm to the left of
right beamng The belt drives. ar%wat right angles to each other and ratio of belt tensmn is 3.0.

Design the shaft if the aliovuable shear stre§s in the shaft material is 40 N/mm’. Take
; (15 Marks)

OR BANGALORE - 560 037

’;:De51gn a solid ﬂange couphng of -a marine type to transrmt 8 4 KW at 400 rpm. The

allowable shear §tress for the slgaﬁ:“ and both may be taken as 60 N/mm” and allowable
crushing stress for key may be taken’as 110 N/mm’. (10 Marks)
Design a Cotter Joint to connect two round rods and to sustain an axial load of 120 kN. The

allowable stresses are 100 mem intension, 70 N/mm? in shear and 150 N/mm? in crushing.
A jg%i (10 Marks)

.

Module-4
Design a double nyeted butt joint with two cover plates for the longltudmal seam of a boiler
shell 1.5 m in dlameter subjected to a steam pressure of 1 N/mm Assume an efﬁ01ency of

(10 Marks)
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b. Determine the size of weld required for an eccentncallyﬂlpaﬂed weld as shown in Fig.Q7(b),
the allowable stress in the weld is 75 N/mm?,

8 a. Calculate the max1mum@ngdrce F that can be apphed to the eccentrically loaded welded joint
shown in Fl% .Q8(a)!
of 80 N/mm~. .

Fig.QS(a){W‘ o (10 Marks)
b. Determine the load carrying capacity for the joint shown in Fif .Q8(b). The allowable stress
in the 20 mm di: gjcer rivet is 100 N/m% s

~RELEE V2T
D\l s ,.U"}‘\'L)A

(10 Marks)
& Module-5
9 a. Derive torque required t@ ‘raise load on square threaded screw with usual notations.
(05 Marks)

b. A split nut used with aglead screw is propelled at a speed of 5 m/min, against a load of 20 kN
along the spindle.ofa square thread with single start having nominal diameter of 30 mm and
pitch of 6 mm; The axial thrust is absorbed by a collar of 100 mm outside diameter and
70 mm inside diameter. Assume the coefficient of friction of thread is 0.14 and collar
friction is 0.147. Determine: (i) Power required to drive  (ii) Height of bronze nut required
if allowable:bearing pressure is 17 N/mm®  (iii) Efficiency of drive. (15 Marks)
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OR

What are the advantages and disadvantages of square aﬁh%ad over trapezoidal threads?
N b (05 Marks)

with an eccentrlc1ty of 500 mm from C G. iﬁg
1 and 2 is 200 mm; and the centre dlstanc‘j >
are identical. The bolts are made from the‘ ?g}am carbon steel with cy}’}“— 400 N/mm and the

factor of safety is 2.5. Determine the sn'v:e of the bolts.

(15 Marks)



