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Instructions :

(1) All questions are compulsory.

(2) Answer each next main question on a new page.

(3) Figures to the right indicate full marks.

(4) Assume suitable data, if necessary.

(5) Use of Non-programmable Electronic Pocket Calculator is
permissible.

Marks

1. Attempt any fiveof thefollowing: (5x4=20)
a) Statethe Genera Considerationsin machinedesign.
b) What arevarioustypesof shaft ? State two materialsused for shaft ?
c) Givetheclassficationof weldedjoints.
d) Explainthemethod of riveting.
€) Listanddraw different typesof screw threads.
f) Statethevarioustypesof pipejoints.
0 Explainimperfect frameand deficient frame.

2. Attemptany four of thefollowing: (4x4=16)
a) DefineDuctility and Toughness.
b) Definefactor of safety. State any two factorsinfluencing whileselectingit.
¢) What istheeffect of keywaysonthe strength of the shaft ?
d) Statetheadvantagesand disadvantagesof welded joints (any two).
e) Statethetermsusedinrivetedjoints.
f) Writedownthecriteriafor aperfect frame.

3. Attempt any two of thefollowing: (2x8=16)

a) Designtherectangular key for ashaft of 50 mmin diameter. The shear stressand crushing
stressfor the key material are 42 MPaand 70 M Parespectively.

b) A plate 75 mmwideand 10 mm thick isjoined with another steel plate by meansof single
transverseand doubleparald fillet weld. The permissibletensileand shear stressinweldment
are 70 MPaand 50 M Parespectively. Determinetherequired length of eachfillet weld.

c) A steamenginecyclinder hasan effectivediameter of 350 mm and the maximum steam pressure
acting on an cylinder cover 1.25 N/mm2. Calculate no. of studsrequired to fix the cylinder
cover assuming the permissible stressin the stud as33 M Pa.
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4. Attempt any two of thefollowing: (2x8=16)

a) Alineshaftisrotating at 200 rpm transmitted apower of 20 kW. The shaft may beassumedto
be made up of mild stedl with an allowable shear stressof 42 MPa. Determinethe diameter of
shaft neglecting the bending moment of shaft.

b) 1) Draw stress-straindiagramfor brittle material aswell asfor ductilematerial showing
important pointsonit.

i) Statethefunctionsof coupling.

) A stainlesspipecarries2400 m3/hr stleam at apressure 1.4 N/mm?. Thevel ocity of steamis30

m/sec. Assuming thetensile strength as40 M Pa. Find theinside diameter of pipeand valve
thickness.AssumeC=3.

5. Attempt any two of thefollowing: (2x8=16)

a A 200x100x10 mm angleiswelded to plate by meansof fillet weld. Theangleissubjected to
dtaticload of 160 kN and permissible shear stressof weldis 7O0N/mm2. Determinethelength
of weldif theforceat lower sectionisacting at adistance 72 mmfromC. G.

b) i) Whatisstressconcentration ? Stateits causes (any two) ?
i) Statethe stepsinvolved in designing amachine component.

c) 1) Writedowntheprocedureof method of jointsin analysing framestructure.
if) Draw aneat sketch of muff coupling.

6. Attempt any oneof thefollowing: (1x16=16)

a 1) Twoplatesof 10 mmthicknesseach areto bejoined by meansof asinglerivetted double
strap butt joint. Determinethe diameter, rivett pitch strap thicknessand efficiency of the
joint. Taketheworking stressin tension and shearing as80 MPaand 60 M Parespectively. 12

i) Statethe advantagesand disadvantages of screwed joints (any two). 4
b) 1) Findtheforcesinall membersof thetrussshowninfigure(A). Caculatetheresult. 12
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if) Explaintheterm caulking and fulleringwith aneat sketch. 4




