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S.E. (Robotiesand Automation)
DESIGN OFNMACHINE ELEMENT
(2019 Pattern) (Semester - 1V) (211510)

Time: 2%2Hours| [Max. Marks: 70
I nstructions to the Candidates:

1) SolyeQIor Q2,Q30r Q4, Q5 or Q6, Q7 or Q8. O

2) Use of scientific calculator is allowed.

3) Figuresi@theright side indicate full marks. A

Q1) @ DRiscussthe different types of threads used |rﬂpower SCrew. [6]
b) .CDerivetheexpressonMaximum EfflsLen'cy oﬁaSquareThreaded Screw.[5]
c) YA vertical two start square threadéq serew of @ 100 mm mean diameter
and 20 mm pitch supports a vertigal lead of 18 kN. The axial thrust on
the screw is taken by a collar bgaringiof 250 mm outside diameter and
100mm inside diameter. Fitid'thefdorce required at the end of a lever
which is400 mm long iporcier to‘{ift and lower the load. The coefficient
of frictionfor the verti cal‘screw and nut is0.15 and that for collar bearing
is0.20. v [7]
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Q2) @ In amachine tool application, the tool holder is pulled by means of an

operating nut mounteghon a screw. The tool holder travel at a speed”of
5m/min. Thescrew hegé’nglestan squarethread of 48 mm nomina giameter
and 8 mm pitch. Thqpperati ng nut exerts aforce of 500 N to drive\the tool
holder. The-mean&adius of the friction collar is 40 miy]He coefficient of
friction at thread @d collar surfacesis0.15. Ca culate power and éfficiency.[ 7]

b) Explain concept of overhauling and salf-locking screws. [9]

c) A power:screw having double start square threags of25 mm nominal
diameter and 5 mm pitch is acted upon by anjaxial foad of 10 kN. The
outer and inner diameters of screw coliarare S0 mm and 20 mm
respectively. The coefficient of thread friCtren and eollar friction may be
assumed as 0.2 and 0.15 respectively: THe screw rotates at 12 r.p.m.
Assuming uniform wear condition at theeeilar and alowabl ethread bearing
pressure of 5.8 N/mm?, find: [6]
1) thetorque required to rotate the screw;
i) thestressin the screw; and
i) the number of threads of nut in engagement with screw.
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Q3) & DefinetheFollowing Terms [4]
)  Solidlength
i)  Springindex
i)  Freelength
Iv)  Spring rae
b) Deflectionof Helical Springsof Circular Wire derive the expressions.[ 6]

c) A Design agpring for abalance to measure O to 1000 N over a scale of
length,80 mnx. The spring isto be enclosed in acasing of:25 mm diameter.
The-approximate number of turns is 30. The-modutus of rigidity is
85 KN/mi?. Also cal culate the maximum shear stress induced. [8]
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Q4) @ Deésign a helica spring for asprlnqloaded:safety valve (Ramsbottom

safety valve) for the following qafiditions: Diameter of valve seat = 65
mm ; Operating pressure = 0.7/ N me’;"Maximum pressure when the
valveblowsoff freely =0.75 N/rrlrm2 Maximum lift of thevalvewhen the
pressure rises from 0.7 to 075 N/min? = 3.5 mm ; Maximum allowable
stress = 550 MPa; Modyfus of rigidity = 84 kN/mm?; Spring index = 6.
Draw aneat sketch of tb&f’ree §pring showing the main dimensions. [8]

b) Derivetherelegationshi p Heiween Springsin Seriesand Parallel. [6]

c) Writeashort Noteon Sur/é(e in Spring. [4]
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Q5) @ A bronze spur pifiton rotating at 600 r.p.m. drives a cast,iron §dur gear at
atransmission ratio of 4: 1. The alowable static stresses for the bronze
pinion-and.cast iron gear are 84 MPa and 105.MPa respectively. The
pinion has 16 standard 20° full depth involute teeih of rodule 8 mm. The
face width of both the gears is 90 mm. Fidd the power that can be

transmitted from the standpoint of strength., [9]

b). Discuss Advantages and Disadvantages of GeafDrives. [4]

c) Explaindifferent causesof gear tooth failure! [4]
OR
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Q6) @ Explainthetermsusedin gears. [4]
)  PressureAngle, and

i)  Module
b) How arethe gears classified:and what are the various terms used in.spur
gear terminology ? [5]

Cc) A gear driveisTeqguired4o transmit a maximum power of 22.5 kKW. The
velocity ratio 18 1:2vand r.p.m. of the pinion is 200. The approximate
center distance between the shafts may be taken as 600 mm. The teeth
has 20:2-sitib involute profiles. The static stressfor the gear material (which
IS castron)apay be taken as 60 MPa and face widthras 10 times the
moduie. Rind the module, face width and number of(teéfh on each gear.
Check the design for dynamic and wear loads. '[h'e deformation or
dynamic factor in the Buckingham equation may+e taken as 80 and the

maberial combination factor for the wear as 1.4»" [8]
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Q7) & VExplainaongwith fig Typesof Rei{ing Gontact Bearings. [4]
b) Writeashort note on Reliability QF a Bearing. [9]

c) Selectasinglerow deep groovef)qll béari ng for aradial load of 4000 N
and an axial load of 5000"N, opeiating at a speed of 1600 r.p.m. for an
average life of 5 years,at. 10 th[E per day. Assume uniform and steady
load. {/ ™) [8]
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Q8) @ A shaft rotating at conét,a‘nt speed is subjected to variable load. The
bearings supporting (Qe,maft are subjected to stationary equivalentvadial
load of 3 kN for 10.08r cent of time, 2 kN for 20 per cent of time, KN for

30 per cent of time d no load for remaini ng timeof gyclel If thetotal life
expected for the bearing is 20 x 106 revolutions at 95 per cent reliability,

calculate dynamic load rating of the ball bearing, [7]
b) How do you expressthelife of abearing? Whatis'an average or median
life? [4]

c) ‘Designasdf-aligningball bearingfor aradialioad of 7000 N and athrust
load of 2100 N. Thedesired life of the bearingis 160 million of revolutions
at 300 r.p.m. Assume uniform and steagly’ | oad: [7]
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