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Ql) g

b)

Q2) g

Answer.Q.10rQ.2,Q.30r Q.4,Q.50r Q.6 and Q.7 or Q.8.
Neat diagrams must be drawn wherever necessary.
Figuresto-the right side indicate full marks.
Assummiensuitable data, if necessary.

UNIT - |

The lead screw of alathe has Acme threads'of 50 mm outside diameter
and 8 mm pitch. The screw magi-eéxert~an axial pressure of 2500 N in
order to drive thetool carriagesJhe thrust is carried on acollar 110 mm
outside diameter and 55 mm.insidediameter and the lead screw rotates
at 30r.p.m. Determine [8]
)  the power requiredte’drive the screw; and
i) theefficiency of the lead screw. Assume a coefficient of friction of
0.15 for the screw and®.12 for the collar. Also state the condition

of screw.
Derive expression for torque required to raise the loads in case of stjuare
threads. [9]
Derive and expression for maximum efficiency of sguarethreads. [4]

OR
A power screw having double start square threads;of 25 wm nominal
diameter and 5 mm pitch is acted upon by an.axial loadl,of 10 kN. The
outer and inner diameters of screw collarjare 50 mm and 20 mm
respectively. The coefficient of thread frictionand eotar friction may be
assumed as 0.2 and 0.15 respectively. A fie“scréw rotates at 12 r.p.m.
Assuming uniform wear condition at"the’ colar’ and allowable thread
bearing pressure of 5.8 N/mm?, find: 1. the torgue required to rotate the
screw; 2. the stress in the screw; and 3. thesnumber of threads of nut in
engagement with screw. Also state the condition of screw. [8]
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Q3) g

b)

Q4) 8

b)

What are the advantages of trapezoigla threads over square threads?
State the meaning of each term involved in designation T r40 x 14(p7).

[5]
Explain self-locking and over-hauling property of screw. Prove the
condition for screw to be seif-locking. [4]

UNIT - 11

A rotating bar made of steel 45C8 (S, = 630 MPa) is subjected to a
completely reversed bending stress. The corrected endurance limit of
thetar/is 315 N/mm?. Calculate the fatigue strength of-the bar for alife
of\90,00e:cycles. [8]

What isstress concentration? What are the causes of-stress concentration?
[5]
Explain with neat sketch the Gerber curve, Soderberg and Godman lines?
[5]

OR

A machine component is subjected te\fluctuating stressthat variesfrom
40 to 100 N/mn?. The corrécted enddrance limit stress for the machine
component is270 N/mmy?: Fhe ultimate tensile strength and yield strength
of the material are 600 and 450\N/mnm? respectively. Find the factor of
safety using [8]

)  Gerber theory
i)  Soderbergline
i)  Goodman lineAlso, find the factor of safety against staticfailure.

What is modifyifig factor to account for stress contentratiorn’? Explain

Endurance strength Modifying factors? [9]
Explain: [9]
i) Notch Sensitivity

i)  Fatiguelife

i)  Endurancelimit.

Iv) Modified Goodman diagram.
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UNIT - 111

The structural connection showsrin Figure is subjected to an eccentric
force P of 10 kN with an ececentricity of 500 mm from the CG of the
bolts. The centre distance setween bolts 1 and 2 is 200 mm, and the
centre distance between baits 1 and 3is150 mm. All theboltsareidentical.
The bolts are nade from plain carbon steel 30C8 (S , =400 N/mm?) and
the factor of &gty is 2/5. Determine nominal diameter of the bolts.

[8]
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Wirite a note on : Bolts of uniform strength. [5]
Discuss the advantages and disadantagesof welded joints. [9]

OR

An|SA 200 x 100 x 10 angleisxvelded to asteel plate by means of fillet
welds as shown in Figure{Tne angle’is subjected to a static force of 150
kN and the permissible shéar stréssfor theweld is 70 N/mm?. Determine
the lengths of weld at{the top-and bottom. [8]
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150 kN <= b 150 kN j)-o -_I!Q
T
F-—woal
Discussin brief strength of parallel filletivelds. [9]

Prove that stress on the throat is equal td thetatio of force on weld to
0.707 x sx 1. [5]
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UNIT - 1V

Designaclosecoiled helical compression spring for aserviceload ranging
from 2250 N to 2750 N. The@xia deflection of the spring for the load
rangeis 6 mm. Assume a spring index of 5. The permissible shear stress
intensity is 420 M Pa and odulus of rigidity, G = 84 KN/mm?. Neglect
the effect of stréss concentration. Draw a fully dimensioned sketch of

the spring, shewingdetails of the finish of the end coils. [7]
Explain e following termsfor helical spring [6]
) {Activeandinactivecoils

1)\ Spriiig index

i)  Spring rate

Explain with the neat sketch, nipping of leaf spritig. [4]

OR

Design a helical compression sprifg for:a’pressure relief valve using
following data; Operating presstre= 14.5Bar; Valvelift at 18% pressure
rise = 7 mm ; Diameter of ‘valver="37 mm ; Limiting mean coil
diameter = 36 mm ; Maximum shear stress = 465 MPa ; G = 85 GPa,
Clash clearance = 15 %of-Maxinum deflection of spring, End style of
spring is square and ground std-Take spring wire diameter 6, 6.5, 7, 7.5,

8, 8.5 (mm). [7]
What is mean by spring surge and what is its effect? (5]
Explain shot peening. (9]

[5926]-150 4



