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Instructions to Candidates:

Attempt all Ten questions from Part A, Five questions out of seven questions
Jrom Part B and Three questions out of five questions from Part C.

Schematic diagrams must be shown wherever necessary. Any data you feel missing

suitably be assumed and stated clearly. Units of quantities used/calculated must
be stated clearly.

Use of following supporting material is permitted during examination. (Mentioned
in form No. 2035).

PART-A
(Answer should be given up to 25 words only)
All questions are compulsory. (10x2=20)
Differentiate between steady and alternating stresses,
Explain the concept of the Goodman line in fatigue design.
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2.
3. Discuss the design factors influencing the cylinder of an IC engine.
j i Omnwjns I‘Od i]'l an engt ;

4. Explain the major stresses acting on 3 | e
5 Define the concept of a helical tension spring.

| i for & belt-pulley drive
6. Discuss the design factors " syste

| i teeth design.
7.  Explainthe Lewis equation for 8¢2¢ ' L

’ 1d contrast SPUT and helical gears in terms ‘ dﬂ!gn..
* S f minimum fiim thickness in bearng design.

i o
9. Explainthe concept gt il
. gactio based

10. Howdoyou select anti-fricth beard
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PART.p

(Amalytical/Problen; yohing auestions)
Attempt nny Five questions. (Sx4=20)
I Desceibe the concept of notch sensitivity and #s ¢lTect o the dc;ign of mach
subjected (o Miigue.

me clemens
r B

A component machined from a plate of

sieel 45C3 (S » 630 Ninm') o5 shown below, [(;
subjceted to completely reversed axial force of S0 kN. The reliabilivy facior i 910:5 l.l,:;
factor of safety is 2. Determine the endurance limil siresg lor the plate. ic the noich
sensitivity factor is 0.8 (Take size factor = 0.85).

’- ] ” kg | ';:_'-; _—
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Explain the influence of material selection for the crankshall on its performance and
reliabiiity.

3.

Sprng comesponding to 1l
approximately 30 mm. The spri

force should be

NE nden can b taken as 6 The sprng is made of patented

and cold drawn siee! wire of Grade 1. e constanis A and m can be 1aken as 1753 and
0.182 respectively (G = 81370 N mm

). The permissible shear stress for (he spring wire
should be 1aken as 50% of the ultimaie temsile stregth. Determime the wire diameter of the
spring.

Explain the Buckingham equation and "ts application in gear tooth design.

A ball bearing, subjected 1o a radial load of SKN s expecied 10 have a life of K000 hours at
1450 rpm with a reliabi] ity of 9%, Citculate the dynamic load capocity of !hc bearing so
that 1t can be selected from the manuwlaciurer's catalogue based on a rehability of Y004

7. Discuss ihe imponance of bearing mounting and lubw s ation methads in anti-friction bearing
design,

PART-C

(Dﬂcriplh'cMnalylkulll'mhlm solving/Design questions)
Attempt any three questions,

(A% | 0=31)
1.

Discuss the difierent methods used 1o desten machine members subjevicd to combimed

steady and altemaling stresses. Explrin how the Goodive v and Soderberg lines e vwd in
the design process
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The cylinder of'a four stroke diesel engine has following specitications:
Cylinder bore = 150 min

Factor of safety - §

Maximum gas pressure = 3.5 MPa

Poisson's ratio - 0,25

[Mthe cylinder material is grey eostiron 1G 200 (S, 200Ny, deternune the thickness
ol cylinder wall,

Elaborate on the design of helical compression springs subjected o vamable stiesses
Discuss factors like spring index. stress concentrtion, and Tataguse Bile i the desipgn process,

Explain the design process for spur gears using the Lewis and Buckimghom cquations,
Inchude an analysis of factors such as gear woth profile, material selection, and lowd
distribution m your explanation

A single row deep groove hall bearing 0. 6002 is sabjected 1o an asial theust of 1 RN i a

radial load of 2200 N. Find the expected e that $0%a of the heariges will complete under
ihis condition,




