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{*} Instructions to candidates:
U Answer Q.1, Q.2, Q.3, Q.4, Q.5 OR Q.6, Q.? OR Q.8
2l Figures to the right indicate fu8 marks.
3l Use of scientific calculator is allowed
4l Use suitable data where ever required

Q.1) a) What is series of preferred numbers? In an Industry, it is t6I
required to standardize 11 shafts from 100mm to 100omrn
diameter. SpeciS the series to which they belong and calculate
the diameters for the shaft.

OR,
b) Derive an expression for bending stress in the cotter of a cotter f6l

Joint.

Q.2) a) An overhang hollow shaft carries a 900 mm diameter pulley t6l
whose centre is 250 mrn frr:m the centre of the nearest bearing.
The weight of the pulley is 60ON and the angle of lap is 180o.The
pulley is driven by a motor vertically below it. If permissible
tension in tire belt is 2650 N and if the coefficient of a friction
between the trelt and puiley surface is 0.3. Estimate diarrreter of
shaft n'hen internal diameter is 0.6 of the external. Assume
permissible tensile and shear stresses in the shaft are 84Mpa
and 63 MPa respectively.Combined shock and fatigue factor for
bending and torsion is 1.5
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b)
OR

A rigid coupling is used to transrnit 20 -kw power at T2O rpm t6Ithere are four bolts and the pitch circie diameter of the bolts is125 mm" the bolts are mad,e of steet 45C8 (Syr =380Ni;;; i"rrathe factor of safetv 
.is 3 and (S"y = 0.i77 Sr* ). n"i.r.rrir.l tn.diameter of bolts- Assume thai'ttre- borts are 

'nger 
tight inrearned and ground holes.

Q.3i a) A double threaded power screws, ,nrith ISO metric trapezoidal iO]threads is used to raise a road of 3o0Kn. *,. *r*i""r diameter is100 mrn and the pitch is 12 mm. the coefficieni or a friction atthe screw threadJ is 0.15. Neglecting 
"rtd;;;;on. calcutrateTorque required raising and rowering-the loaa-and efficienry ofth.e screw.

b) Expiain r.vith neat sketch r*.llrr"rrrrg ball screw. 
iG]

Q'4) a) write the .y"ti"."." for strength of transverse finet werd joint and t4lparallel lillet weid joint with ieat sketch

b) A steel prate is fixed- to . 
"rri*ut ,bv 1si1s. five identicar bolts as t4lshown in fig.2 the bolts are made of piain carbon steer. Takepermissibre shear stress for the boit maieriJ 

""-oslapa. Find thesize of bolt.
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Q'5) a) A heavy dufy spring is composed of two concentric helical t6l
compression specifications:

For a load of 100 Kn ,

i) deflection of each spring;
ii)load carried by each spring;
iii) Cornbined spring stiffness.

b) Explain different types of stresses induced in helical spring. l4lc) Define the terrns tl sotid length 2J Free length 3l spring index t4I
and 4J Spring stiffness.

OR
Q.6) a)

b)
c)

Q.7) a)

The following data refers to a helical compression spring:
Maximum axial load=8 Kn
Spring rate=72 K:n/rn
Mean coil diameter =125 mm,
S"t=550 N7'mm2,
G=80 x trO3N/mmz,
permissible shear stress for spring wire=0.S x Sut
available standard spring wire
diameters : l. 8, 1 9,20, 2 1,22,25,24,25,26,22,2g and 3omrn.
Determine i) wire diameter, ii) number of active coils.
Explain the types of ends for heiical compression springs.
Describe coneentric helicai spring with neat sketch.

A work cycle of a mechanicar elernent is subjected tc complete
Reversed bending stress as follor,vs:
i) 300lviPa for SAa/o of time.
1il 275 MPa for 25% of time"
iii) 400 MPa for 1O% of time.
iv) 325 MPa for 257o of time.
v) No load for remaining time.
The material has a ultimate tensile strength 12oo Mpa. Take
surface finish factor as 0.8, size factor o.gs, reliability factor
0.897. The operating temperature is 4000 c and the temp factor
is 0'5. Assume fatigue stress factor at the most stressed section
as 0.7. Determine the life of component.
Write short on endurance lirnit modifoing factors.
Derive miner's equation. State its applicability.
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Description Outer spring Inner spring
0uter diameter of coil 240mm 150mm
Number of active coils 7 10
Diameter of wire 40mm 2Smm
Free height of spring (h+20)mm (h)mm
Modulus of rigidity 8 x 1Oa Nlmmz 8 x 10a N/mmz
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Q.8) a)

OR

A cantilever beam of circular cross section is fixed at one end and 16l

subjected to completely reversed force of 10 KN at a free end' The

d.istance between fixed and free end is 100mm' The beam is

made up of steel with ultimate tensile strength of 540 N/ mmz

and tensile yield strength of 320 Nl mmz. The construction of

cantilever is such e. way that there is no stress concentration.

The size factor, surface {inish factor, and reliabilit-v factor are

0.85, 0.8, and 0.868 respectively' The operating temperature is

SO0C for which the temperature factor is 1.01. If the diameter of

beam is 35mm, determine the life of beam'

b) A plate rnade of plain carbon steel 30cB{ sut=450 Nlmm2} in hot i41

roiled ccndition as shown Iig.3 the thickness of plate is 35mm'

the theoretical stress concentration factor is 2.51 and rrotch

sensitiviSr is O'8'the surface finish factor and size factor arc a'67

and 0.85 respectively. for reliability of 90% the reliabilify factor is

O.\gV. if the factor of safety is 1.5, determine the maximum

eompletely reversed axial force the plate can take for inlinite life. I

Fig'3
c) Explain modilied Goodman diagram with neat sketch'

********** END***************
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