Important Note : 1. On completing your answers, compulisorily draw diagoenal cross lines on the remaining blank pages.

50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

USN 06MES2

Fifth Semester B.E. Degree Examination, Dec.2014/Jan.2015
Design of Machine Elements - |

Time: 3 hrs. Max. Marks: 100

Note: 1. Answer FIVE full questions, selecting o
at least TWO questions from each part. , f’s@ R
2. Use of design data handbook is permitted. N
ﬁ.? .
| : PART - A B

1 a EXpI&m the material code for any two engmeermg material. . *«”"‘} (02 Marks)
b. Explam m brlef any six important factors governing the selection of (Ea&t@nals for a machine
membef; {06 Marks)

c. A machmé Ahember 50 mm diameter and 200 mm long can bé. tfeated as a cantilever for
stress analysr§: ;Ibe loading of the member is shown in Fig. Qﬁ@) Determine the maximum
and minimum n’égma,l stress and maximum shear stress a@tlcally stressed point “A” and

“g” {M;_ ) (12 Marks)
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2 a.  Aboltis subjected to a direct axi fénsxle load of 20 kN and a shear load of 15 kN. Material
of the bolt is ductile and hasd yield strength of 360 N/mm” and Poisson ratio of 0.25.
Compute the root diam téwof the bolt according’ to (1) Maximum shear stress theory
(1) Maximum norrnal‘*sn Tess theory (iii) Maxnnur{p, -strain energy theory. Factor of

safety = 3. Q{ 2 (09 Marks)
b. Discuss the stateghent “In static loading stress concentratxﬁii in ductile material is not so
serious as in bqﬁ!@ material”. i (03 Marks)
¢. Find the mﬁikﬁnum stress induced in the following cases %@W in Fig.Q2(c)i) and
Fig. QZ(c){i}) taking stress concentration into account. LA (08 Marks)
B ﬂ?%w, : T T=loop
Sy 2 Tomn \N Mp=(5p-m
N b
i Y: Smom Dz fomm
telim- d-g30mm
Fig.Q2(c)(i) Fig.Q2(c)(ii)

3 a. Derive the Soderberg’s equation. (05 Marks)

b. A steel cantilever of 200 mm long is subjected to combined loading is as shown in
Fig.Q3(b). The cantilever is of circular cross-section. Determine its diameter taking a factor
of safety of 2. Take oy = 330 MPa, o, = 300 MPa, stress concentration factor for static
axial and bending load is 1.64 and 1.44 respectively. Choose proper values of modifying
factors “A”, “B” and “C” from data handbook. Notch sensitivity index is 0.9. (15 Marks)
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Fig.Q3(b) o

B v

4 a A Bqlgj,connects two plates of an assembly whose combined stiffness is 4times the stiffness

5

=

of bolt; The joint is subjected to an external load which varies from 2 kN 406 kN. The initial
tightenifg force on bolt is 4 kN. The bolt used is M16 coarse thread-';z‘ina is made up of SAE
1025 anﬁ“ea‘led steel. Take A = 1.0, B=0.85, C= 0.9, Kg = 5§.~ Petermine the factor of
safety in design:. (10 Marks)
identical. The bolﬁ-%@ made from plane carbon steel 3 nd factor of safety is 2.5. Take
oy =400 N/mm’. ~7™, Ny (10 Marks)

b. Determine the giZe of the bolt for the loaded bracket as Wm Fig.Q4(b). All the bolts are

P: ok~
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O PART-B (2

5 "} 0
A shaft is supportgdq;}? two bearings placed 1.2 m apart. A 605@ diameter pulley is mounted
at a distance of,';,}g@‘mm to the right of left hand bearing and this dri@a ulley directly below it
with the hel ?‘gf" belt having maximum tension of 2 kN. Another pulley 400 mm diameter is
placed 200'iam to the left of right hand bearing and is driven with the hel ¢f-¢lectric motor and
belt, whfcfi is placed horizontally to the right. The angle of contact for botf}{ﬂt ulleys is 180°
and {i"= 0.25. Determine the suitable diameter for a solid shaft allowing King stress of
63 MPa in tension and 42 MPa in shear for the material of shaft. Assume that the tofque on one

- pulley is equal to that on the other pulley. i.,i'io’;/larks)

&
a. Design a knuckle joint to transmit 150 kN. The design stress may be taken as 75 MPa .in
tension, 60 MPa in shear and 150 MPa in crushing. (08 Ma?k&)‘;_‘_-
b. Design a flange coupling to connect the shafts of a motor and centrifugal pump for the
following specification.
Total head =20 m ; Pump output = 3000 litres/minute ;
Pump speed = 600 rpm ; Pump efficiency = 70%
Select C40 steel for shaft and C35 steel for bolts with factor of safety 2. Use allowable shear
stress in the cast iron flange equal to 15 N/mm”. (12 Marks)
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Design a double riveted butt joint with two plates for the longitudinal seam of a boiler shell
1.5 m in diameter subjected to a steam pressure of 0.95 N/mm?®. Assume an efficiency of
75%, allowable tensile stress in the plate of $0 N/mm2 and allowable compressive stress of
140 N/mm? and an allowable shear stress of 56 N/mm’ in the rivets. (10 ﬁ:"s)
A shaft of rectangular cross-section is welded to a support by means of fillet welds a shown
in Fig.Q7(b). Determine the size of the welds, if the permissible shear stress in th eld is

limited to 75 N/mm?®. o (i“o Marks)

FigQ7(b) 37

; )

Explain self locking ana%‘ﬁghauhng n power screw (04 Marks)
A weight of 500 kN is raiséd’at a speed of 6 m/fnjp by two screw rods of double start square
thread of 50 mm major dnamet;g with a pit ¥ 36f 8 mm. The two screw rods are driven
through bevel gear drives by a méto i“l?etepn{fle

i) The torque required to raise the ot~

ii) The speed of rotation of the sczgﬁ;?n%‘“"
111) The maxm. Stresses mducedfgn e cross-section of the screw rod.

.....

v} The length of nut for the"purpose of suppoﬁ?ﬁ_ﬂee load.
vi) Check for overhaul. A .,

,
Take bearing pressure Ph*»v 15 MPa, f=10.1. * = {16 Marks)
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