Total No. of Questions: 8] SEAT No.:

PB-3899

[Total No. of Pages.:. 4

[6262]-164
T.E. (Mechanical- -Sandwich) (Mechanical)
DESIGNOF MACHINE ELEMENTS
(2019 Pattern) (Semester - 1) (302043)

Time: 2%2Hours] [Max. Marks: 70
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4)

Ql) &

b)

o)

Ansiver,Q.1ornQ.2, Q.30or Q.4,Q.50r Q.6 and Q.7er Q.8
Neat/diagiams must be drawn wherever necessary.
Figuresto theright side indicate full marks.

Asstiime suitable data, if necessary.

I'd
A C-clamp, asshown in Figureghastrapezoidal threadsof 12 mm outside
diameter and 2mm pitch. Theé'so&fficient of friction for screw threadsis
0.12 and for the collar is Q;S.Tl'he mean radius of the collar is6 mm. If
the force exerted by the-Operator at the end of the handle is 80N,
find: 1) The length of handle; 2) The maximum shear stressin the body
of the screw and wheré-8oes this exist; and 3) The bearing pressure on
the threads. y [8]

Derive expression for torque required tovaise thefoads in case of square
threads. [9]

Provethat efficiency of self-locking squarethireadsisless than 50%. [4]
OR

P.T.O.



Q2) g

b)

Q3) g

b)
c)

Q4) 8

A power screw having double startSguare threads of 25 mm nominal
diameter and 5 mm pitch is acted @pon by an axia load of 10 kN. The
outer and inner diameters of -serew collar are 50 mm and 20 mm
respectively. The coefficient of ‘thread friction and collar friction may be
assumed as 0.2 and 0.15 respectively. The screw rotates at 12.r.p.m.
Assuming uniformawear condition at the collar and allowable thread bearing
pressure of 5.8 N/mm?, find: 1. the torque required to rotate the'screw; 2.
the stressin theserew; and 3. the number of threads of nut in engagement
with screw.rAls0 staié the condition of screw. [8]

Explainwith neat sketch, differential screw and Compound screw.  [4]

Explainwithneat sketch, re-circulating ball screw. Stateitsapplication.[5]

A cantilever beam made of cold drawn stegl 40C8,(S, = 600 N/mm? and
S 330N/mm?) is shown in FigureTheforce Practing at the free end
varjes from -50 N to +150 N. The expected reirability is 90% and the
factor of safety is2. Thenotch sensitivityfactor etthefilletis0.9. Determine
the diameter of the beam at the fiffet &ross Section. Take surface finish
factor 0.77, Sizefactor 0.85, ReI |éb| lity facior 0.897 and theoretical stress

concentration factor 1.44. 9 [8]
.
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What is stressconcetitration? \What are the causes of stress concentration?
[6]
Define and Explain 1) Notch Sensitivity 2) Enduraneatimit, [4]
OR

A.cantilever beam of circular cross sectian“made of steel Fe 550
(S, =550 N/mmv* isfixed at one end and subjetted to acompletely reversed
load (P) of 15 kN is at the free end. He force P is-perpendicular to the
axis of beam. The distance between forces 1o fixed end is 200 mm. Take
Kt =1.35,q=0.85 Ka= 0.8, Kc = 0:897 andithe values of K, is taken
from table. The factor of safety is 2 Calculate the diameter of the beam
forinfinitelife. [8]
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d (mm) Kb
d<75 1.0
75<d <50 0:85
d>50 0.75
b) Explain modifigd)Goodman diagram. Draw neat labeled sketches of
modified Ggotkrian diagram for axial & Bending stresses: [9]
c) Writeashett woteonCumulative damage. [9]
Q5) @ A bracket shewn infigureisfixed to steel columnby.means of four bolts
ofrsizeéM 14./A load of W acts on the bracket. Take o, 84 MPa. If ratio
B/tfor eress section of the arm bracket is 45. Determine 1) Maximum
load grmbracket, 2) Cross section of bolts. X [8]
\ b
A
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b) A steel plate subjectecitoaforee’of 5kN and fixed to achannel by means
of threeidentical boltsisshown in Figure. The bolts are made from plain
carbon steel 45C8 (S ) =380 N/mn?) and the factor of safety isc.
Specify the size of bolts. 9]
y =]
W +
i N\ 5 kN ?
.2 3 A
i —
Fy ]
c) Wiriteanote on: Bolts of uniform strength. [9]

OR
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Q6) &)

b)

Q7) 8

b)

Q8) &)

b)

A rectangular steel plateiswelded asacantilever toavertical column and
supportsasingle concentrated |load40 kN, as shown in Figure. Determine
the Maximum shear stressif sizeef weldis 11.62mm. [8]

] -—

L
r""\_.*—'-...--._f--f--. A0 kN

Disgussin brief strength of paralléel fillet welds. [9]
Plove thaf’stress on the throat is equal to the ratio of ‘force on weld to
0.707x 8Xi . [9]

A dnechanism used in printing maghinery consists of a tension spring
assembled with a preload of 30 N.. Fhewire diameter of spring is 2 mm
with aspring index of 6. The spr}ng"“nas 18’active coils. The spring wire
ishard drawn and il tempered h@‘i ng following materia properties: Design
shear stress = 680 MPa; Modll us of rigidity = 80 KN/mm? Determine:
1) the initial torsional sl)e'éir;stress In the wire; 2) Spring rate; and
3) Theforce to causethebiddy of the spring to itsyield strength.  [8]
Draw a neat sketch of7 amulti<leaf spring and show its essential parts.

State functions of any two corriponents. [4]
What is mean by spﬁ' ng surge and what isits effect? [5]
OR

A safety valve of 66,mim diameter is to blow off at a pressure of 1.2
N/mm?. Itisheld onyts seat by aclose coiled helical spring. The miaximum
lift of the valveis20 mm. Design a suitable compression Springof spring
Index Srand-providing an initial compression of 3% mMm. The maximum
shear stressin themateria of thewireislimited ta 500 M Pa. The modulus
of rigidity for the spring material is80 kN/mm? Calculae’ 1) Diameter of
the spring wire, 2) Mean coil diameter, 3) Ndéiber of ‘active turns, and 4)

Pitch of the coil. [8]

Explain with the neat sketch, nipping of-féaf spring. [9]

Explain A.M. Wahl’s factor and state“its importance in the design of

helical springs. [4]
THTET
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