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T.E. (M echanical /M&chanical Sandwich)
DESIGN OF MACHINE ELEMENTS
(2019 Pattern) (Semester-1) (302043)

Time: 2%2Hours) [Max. Marks: 70
Instructions to the carididates;
1) Answer Q4.0r Q.2,03 or Q.4, Q.5 or Q.6, Q.7 or Q.8. @

2) Neat diagrams must be drawn wherever necessary.
3) Figur&sto thexignt side indicate full marks.
4) Assumé suitable data, if necessary.

Q1) @ A C-clamp, asshowninFigure, hastrapezoidal th@ 12 mm outside
diameter and 2 mm pitch. The coefficient of fri or screw threadsis

0,12 and for the collar is0.25. The mean r ecoIIar|36mm If
the force exerted by the operator @t the e handl eis80 N, find:

1)  Thelength of handle;
i)  The maximum shear str e body of the screw and where

does this exist; and

i)  The bearing pr%sK'\ threads [8]

b) Deriveexpressionfor torquerequired tolQwer theloadsin case of square

threads. [5]
c) What are the different types of screw threads used for power screw?
What are the advantages and limitations of power screw? [4]

OR

PT.O.



Q2) @ A vertical two start square threadedscrew of 100 mm mean diameter
and 20 mm pitch supports averticalioad of 18 kN. The nut of the screw
isfitted in the hub of a gear wheei-having 80 teeth which meshes with a
pinion of 20 teeth. The mechanical efficiency of the pinion and gear
wheel drive is 90 percent. I'he axia thrust on the screw is taken by a
collar bearing 250~mm otitside diameter and 100 mm inside diameter.
Assuming unifgi)jpressure conditions, find, minimum diameter of pinion
shaft and heightof nut;when coefficient of friction for the vertical screw
and nut is.0:45 and\that for the collar bearing is 0.20. The permissible
shear stressin the siiaft material is56 M Paand allowable bearing e
is 1.4 N/mm?, 8]

b) Explain self<locking and over-hauling property of scr @ve the
candjtionder screw to be self-locking. a) [9]

c) Provethat efficiency of self-locking square threads %s(han 50%. [4]

Q3) @ Aforgedstee bar, 50 mmin diameter, is subj -s'fi o areversed bending
Stress of 250 N/mm?. The bar is made, of C-.'-& 40C8 (S,=600 N/mm?).
Calculate the life of the bar for a.feligbil 11$40f.90%. Take surface finish

factor 0.44, Sizefactor 0.85, Religbilif ot tor 0.897. [8]

b) What is modifying factor to ae ar stress concentration? Explain
Endurance strength modifyi ébs? [9]

c) Explainwithneat sketc% er curve, Soderberg and godman lines?
OR

[5]

Q4) @ A cantilever de ofvsteel material with S,=550 N/mm?, S =320
N/mm? asshg figure is subjected to load which varies from 410
3F Take'surfage finish-factor 0.89, Size factor 0.85, Theoretical Stress
concentsation factor 1.42, notch sensitivity 0.9, factor of Safety 2.

stand for infinitelife. [8]
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b)

Q5) 8

b)

Explain modified Goodman diagrany Draw neat |abeled sketches of
modified Goodman diagram for axia & Bending stresses. [9]

Explain Fatigue Design undeerombi ned Stresses. [5]

A bracket, subjected,to aforce of 5 kN inclined at an angle of 60° with
thevertical, isshewn infigure. The bracket isfastened by means of four
identical boltstethe stfucture. The bolts are made of plain carbon steel
30C8 (S =400 N/mp?) and the factor of safety is5 based on maximum
shear stress)Assuimie maximum shear stress theory and determine‘the
size of-the bolts. &]
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Write anote on: Bolt Xform strength. [5]
Explain the prge@é for\the design of bolts for eccentrically loaded

bolted joiﬁ t5]

OR

ermissibie shear stress 80 M Pa. [10]

Q6) @ Figure shows a welded joint subjected to aload of 20 kN. Find size of
[
1
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b)

Q7) 8

b)

Q8) a

b)

9

Discuss the procedure for designing’Axially Loaded Unsymmetrical
Welded Sections. [9]

What are the assumptions madéin the design of welded joint? [3]

A helical springisymadefrom awire of 6 mm diameter and has outside
diameter of Z5_mm..if the permissible shear stress is 350 MPa and
modulus of 1 gidity. 84 KN/mm?, find the axial 1oad which the spring can

carry andthe deflection per active turn. 8]
What iSavieandsy spring surge and what is its effect? ‘ 5]
Expiain with;the neat sketch, nipping of leaf spring. Cp [4]
OR ®
Desigir a helical compression spring with fol V@ata; Maximum
load=4460 N; Mean coil diameter=85 mm; um shear stress 265
N/mm?; Spring stiffness= 67 kN/m; G=81. mm?; std wire diameter:
14.5, 15, 15.5, 16, 16.5, 17 (mm). [8]

Derivetheexpressionfor the shea% Induced in ahelical compression
springs. ' [5]

ExplainA.M.Wah!’ sfacter @ @ @itsimportanceinthedesign of helical
[4]

springs. é\‘t\
@Q) ORI} IR 3
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