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Instructions to the candidates.:
1) Answe’ @lor Q2 Q3o0r Q4,Q50r Q.6,Q.70r Q.8.
2) Useof,scientific calculator is allowed.
3) Figuresto thefight side indicate full marks. )

Ql) 4
b)

Q2) 4

b)

|
Derive the expression Efficiency of Square Threaded Screws and
Maximum Efficiency of a Square Threaded Serex. [8]
Pawer screw having double start square thieads of 25 mm nominal
tfameter and 5 mm pitch is acted @pon by-gn’axial load of 10 kN. The
outer and inner diameters of scrgw’colfariare 50 mm and 20 mm
respectively. The coefficient of-thxead fridtion and collar friction may be
assumed as 0.2 and 0.15 respectively? The screw rotates at 12 r.p.m.
Assuming uniform wear conilitior-at the collar and allowable thread
bearing pressure of 5.8 Nigany, find: i) thetorque required to rotate the
screw; ii) the stressi the.screw; and iii) the number of threads of nut in
engagement with S(;rev'(/ / [8]
> 4 OR
A power transmission screw of a screw press is required to transmit
maximum load of 100 kN and rotates at 60 r.p.m. Trapezoidal threads
are asunder.The scr&w thread friction coefficient is0.12. Torque required
forcollar friction and journal bearing isabout 10% of thetorgyeto drive
theload considefing screw friction. Determine scredimensionsand its
efficiency. Also determine motor power requireghto drive the screw.
Maximum permissible compressive stressin s¢raw' is100 MPa  [§]

Nominal dia, mm 40 50 60 70
Coredia, mm 325 41.5 50.5 59.5
Mean dia, mm 36.5 46 55.5 65
Core area, mm? 830 1353 2003 2781
Pitch, mm 7 8 9 10

Explain along with Sketch Different Stepstyivolved in Design of Screw

Jack in Detail.

[8]
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Q3) a
c)

Q4) a
b)

Q5) a
b)

c)

Deriveexpression for Deflection of Helical Springsof Circular Wire.[6]
Explainindetailed Surgein Springs: [4]
A mechanism used in printing fhachinery consists of a tension spring
assembled with apreload of 30°N. The wire diameter of springis2 mm
with aspring index of 6. The spring has 18 active coils. The spring wire
Is hard drawn and oil tempered having following materia properties:
Design shear_Stress =880 MPa Modulus of rigidity = 80 kN/mm?
Determine: i) the initial'torsional shear stressinthewire; ii) spring rate;
and iii) theforcCe tg Cause the body of the spring to itsyield strength.[8]
OR
Derive the expression for Series and parallel connections. [6]
It i3 required to design a helical compression spring subjected to a
maxivhum force of 1250 N. The deflection of the sprifig corresponding
to-the maximum force should be approximately 30,mm. The spring
index cah be taken as 6. The spring is made of paténted and cold-drawn
steel Wire. The ultimate tensile strength and megulus of rigidity of the
sprihg material are 1090 and 81 370 N/mm?regpectively. Thepermissible
shear stress for the spring wire shauld be te;d-f-n as 50% of the ultimate
tensile strength. Design the sprigthan ‘,%alculate: (i) wire diameter;
(ii) mean coil diameter; (iii) numberof@ctive coils; (iv) total number of
coils. 3“ Ry [7]
It is required to design ahelicalcompression spring subjected to a
maximum force of 7.5 ST he mean coil diameter should be 150 mm
from space considergilor.. The spring rate is 75 N/mm. The spring is
meadeof oil-hardened adtempered steel wirewith ultimatetensilestrength
of 1250 N/mm?, Thepernii'ssible shear stressfor the spring wireis 30%
of the ultimate tensile,strength (G = 81 370 N/mm?). Calculate
() wirediameter; and{if) number of active coils. (9]

Explainthe classification Classification of Gears. [4]
A geardriveisfeguired to transmit a maximum powes, of 22;5'kW. The
velocity ratio is 1:2 and r.p.m. of the pinion is 200) The-approximate
centre distance between the shafts may be taken as 600’mm. The teeth
has 20° stub involute profiles. The static st{ess’forhe gear material
(whichiscast iron) may be taken as 60 M Pa.and face width as 10 times
the module. Find the module, face widthand number of teeth on each
gear. Check the design for dynamic anavigar | oads. The deformation or
dynamic factor in the Buckingham equationaray be taken as 80 and the
material combination factor for the wear as ¥.4. [10]
Write A short note on Lewis Equation fgr-Beam Strength. [4]

[6179]-313 2



OR
Q6) @ Writeashort note on Gear tooth Faifure along with corrective action.[ 6]

b) A pair of spur gears with 20° feil-depth involute teeth consists of a 19
teeth pinion meshing with a40 teeth gear. The pinion is mounted on a
crankshaft of 7.5 kW singlecylinder diesel engine running at 1500 rpm.
The driven shaft;i$’'conpected to a two-stage compressor. Assume the
service factof as71.5.5he pinion as well as the gear is made of stedl
40C8 (Sut,= 600 N/mm?). The modul e and face width of the gearsare 4
and 40 mimyréspectively [12]

1)  WSngtheveocity factor to account for the dynamic load, determine
the factor of safety.

i) 1f thefactor of safety istwo for pitting failure, recoh1mend surface
hardness for the gears.

i) .~ 'the gears are machined to meet the speg*ﬁc cations of Grade 8,
determine the factor of safety for bend{ g using Buckingham’s
equation for dynamic load.

IV) Isthegear design satisfactory?if ng%hat Isthe method to satisfy
the design conditions? Howawill you modify the design?
‘A
Q7) @ ExplainTypesof rolling coﬁta)nct bearings along with example. [4]
b) A single-row deep grpcgve\ball pearing No. 6002 is subjected to an axial

thrust of 1000 N and' {rédial load of 2200 N. Find the expected life that
50% of the bearingS#ill €amplete under this condition. [6]

c) Select asinglerow deepgroove ball bearing for aradial load of 4009'N
and an axial-lead of 5000 N, operating at a speed of 1600 r.p.m. for an
averagelife of 5 yearsat 10 hours per day. Assume uniform and steady
load: [8]

OR

Q8). @ Theralling contact ball bearing areto be sel ectedto support the overhung
countershaft. The shaft speed is 720 r.p.m«Fhe bearings are to have
99% reliability corresponding to a life of~24000 hours. The bearing is
subjected to an equivalent radial load of 1 kN. Consider life adjustment
factorsfor operating condition and materid as0.9 and 0.85 respectively.
Find the basic dynamic load rating of the bearing from manufacturer’s
catalogue, specified at 90% reliability. [6]
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b) Selection of Bearing from the Manufasturing Catal ogue explainin detail.
[5]

c) A single-row deep groove ballsbearing has a dynamic load capacity of
40500 N and operates on thetollowing work cycle: [7]

I) Radial loadraf 5000,\"at 500 rpm for 25% of the time

i) Radial lgad-of 10000 N at 700 rpm for 50% of the time; and

i)  Radia\oad of 7000 N at 400 rpm for the remaining 25% of thetime.
Calculdte the expected life of the bearing in hours.
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