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" Note: ThlS questlon paper contams two parts A and B.

Part A is compulsory which carries 25 marks. Answer all questions in Part A.
Part B conmsts of 5 Umts Answer any one full questron from each umt

Part— A S

.., (25Marks)
“Define térms: Endurance Liniit and Factor of safety‘ e e 121
Write R20 series and R20/3 series for numbers between 10 and 100. . [31
Why is connectmg rod bolts tlghtened with initial tensmn greater than external load?
42]

is the highest efficiency required d joint? [3]
. 'What is the function of keya . s of stress are introduced in a key‘? 2]
#What is @'cotter joifit? B ain : neat skéteh, howigicotter joint is
made? [3]
What are flexible couplmg and 21
leferennate betweghi tors ' a,nd lateral ng1d1ty in the case of shaft design.
1 CrEnRE R, G AT The YT T _ [3]
~ What should be]
~ What are the v

(50 Marks)

“The stresies induced’at a critical point if'a machiné componérit made of steel 458 are

as follows: o, = 100 MPa, o, = 40 MPa and 1,y = 80 MPa. Calculate the factor of safety
by (a) the maximum normal stress theory, (b) the maximum shear stress theory and (c)

..the Distortion energy theory Cornmenl on the. varlatron of factor , safety with. the
“'method of failure theory. | G (1]

OR

The work cycle of a mechanical component subjected to completely reversed bending |
sistresses consists ofithe following thregielementsii(a) £ 350; MPa for:85% ofifime,

(b) + 400 MPa for 12% of time and (c) + 500 MPa for 3% of time. The material for the
component is 50C4 and the corrected endurance limit of the component is 280 MPa.

‘:c_uDetermme the hfe of the component [1 0]

Two Iengths of mild steel tie rod havmg width 200 mm and thrckness 12.5 mm are to
be connected by means of a butt Jomt w1th double cover piates De51gn the Jomt 1f the

Make a sketch of the joint, _ 3 [10] |

OR :
Explain the nature of the stresses induced in the welds shown in Fi igure 1.

------ A bracket'as shown'in figure Frarries a'load of 10°kN. Frnd ‘the size of'the weldHif the
allowable shear stress is not to exceed 80 MPa - o [5+51

Accordlng to Indlan Boﬂer Regulatlons ‘what




ul‘umate tensile and shearmg strength of the p1n material are 510 MPa and 396 MPa

respectlvely Determine the tie rod section and pin section. Take factor of safety 6.

7.a) If abolt and cotter are made
~ . the bolt and the thickness Y
Eholt.  &E

" b) Design the rectanguiar kc .
" stresses for the key material are

["70-MPa respectively.

'.b) ‘A shaft, 20 lor
' " belt drive. The Ve
g zand the sum of jons is 7 kN, Determine the shaft diameter and angle of

tlgue factor in the demgn of shaft.
ties a 900 N pulley at its mid-point through a

. twist, the shaft undergoes\Take!/G = 80 GPa. - [545]

'1ble couphng for connectlng a motor shaﬁ to a pump

9. Design a bushed-pin typ
“ishaft for the following service conditions:
_ Power to be transmitted = 40 kW, speed of the motor shaft = 1000 rpm. ; Dlameter of

the motor shaft = 50 mm; diameter of the pump shaft = 45 mm.

:ﬁ;lnmted t(“)m(j 45 N/mm and 25 MPa respectlvely o S [1 0]

- 10. A helical spring is acted upon by a varying load of 300 N to 900 N. The spring
1 gideflectionswill be ardund 15 4im and otitside dianieter of the sprmg should be within
48-50 mm. Design the spring. [10]
OR ,
11. Design a concentric spring for an air craft engine valve to exert a maximum force of
%5000 N under a deflection of 40 mm. Both the springs have same free length “solid
length and are subJected to equal maximum shear stress of 850 MPa. The spring index
~ for both the sprmgs is 6. [10]
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