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Q.1. Explain hole-based and shaft based limit systeh neat sketch

Q.2. Design a knuckle joint to connect two mildestears under a tensile load of

25KN. The allowable stresses are 65MPa in tendddPa, in shear and
83MPa in crushing
Q.3. What is factor of safety? Which are the fexto be considered while selecting the same?

Q.4. A rectangular bar of 40mmX60mm size is sule@¢o tensile load of 100KN. The factor
of safety is 2. Select the suitable material fraetoty

given materials.

Mild Steel : Permissible tensile stress = 90MPa

Cast Iron: Permissible tensile stress = 20MPa

Q.5

The armature shaft of a 40 kW, 720 r.p.m.telemotor mounted on two
bearings are as shown in Fig.no.1.the total magpedi on the armature
is 7 kN and it is assumed to be uniformly disttdzliover a length of 700
mm midway between the bearings. The shaft is madafgteel with an
ultimate tensile strength of 770 MPa and yieldrgjth of 580
MPa.Determine the shaft diameter using ASME code# 1.5 and k=
1.0 Assumed that the pulley is keyed to the shaft.1Fig

Fig 1.

Q.6.



A bracket is supported by means of fourtevad same size as shown in Fig-2.
Determine the diameter of rivet if the maximum ststeess is 140MPa.

20 kN
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30

30
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Fig-2

Q.7.

A lever loaded safety valve is 70mm in diameter ard be designed for a
boiler to blow off at pressure of 1N/migauge. Design a suitable mild steel
lever of rectangular cross section. For mild steekmissible tensile stress =
70MPa, Shear stress = 50MPa, Bearing pressuresititen25N/mm

The pin is also made of mild steel. The distanoefthe fulcrum to the
weight of the lever is 880mm and the distance betvtae fulcrum and pin
connecting the valve spindle links to the leveBGsnm.

Q.8.

A machine vice as shown in Fig-3 has single stguige threads with 22mm
nominal diameter and 5mm pitch. The outer and idirEmeters of the friction
collar are 55mm and 45mm respectively. The coedficof friction for thread
and collar are 0.15 and 0.17 respectively. The méthcan comfortably exert
a force of 125N on the handle at a mean radiu®0fn. Assuming uniform
wear for the collar calculate

1. Clamping force developed between the jaws

2. The overall efficiency of the clamp

Q.9
A right angle bell crank lever is shown in Fig-helload W = 4.5KN. The
lever consists of forged steel material and a pthafulcrum. Take the



following permissible stress for the pin and leneaterial. Safe stress in
tension = 75MPa, Safe stress in shear = 60MPa,lfeaieng pressure on pin =
10N/mne. The length of fulcrum pin is 1.25 times the didenef fulcrum pin.
Calculate the following.

1. Reaction at fulcrum pin

2. Fulcrum pin dimensions

3. Lever dimensions

Q.10.
Explain the design procedure for lever loaded gafalve.

Q.11

Design a bush pin type protected flexible flangeptimg to connect the
output shaft of an electric motor to the shaft ekatrifugal pump. The
motor delivers 20 kW power at 720 r.p.m. The stgrtorque of motor
can be assumed to be 150 % of the rated torquepdimeissible stresses
are as under :

95MPa in shear for shaft, 100MPa in shear and 3@G0MRrushing for
key, 200MPa in tension and 35MPa in shear for poh B#MPa in shear
for flanges.

Consider the No. of pins = 6

Q.12

Design a cast iron flange coupling for a mild std&ft transmitting 90KW at
250RPM. The allowable shear stress in the shdfdidPa and the angle of
twist is not to exceed 1 degree in a length of 2dnéters. The allowable shear
stress in the coupling bolts is 30MPa. Take widtkey = Shaft diameter/4
and thickness of key = Shaft diameter/6. Assumebmurof bolts = 4

Q.13

Design a shaft to transmit power from an electratonto a lathe head stock
through a pulley by means of a belt drive. Thegyulkeighs 200N and is
located at 300mm from the centre of the bearing diameter of the pulley is
200mm and the maximum power transmitted is 1IKW28RIPM. The angle
of lap of the belt is 180 degree and coefficienfriztion between the belt and
the pulley is 0.3. The shock and fatigue factordbfending and twisting are
1.5 and 2.0 respectively. The allowable shear sirethe shaft may be taken
as 35MPa.

Q.14.

Explain different types of keys with its applicats



Q.15
Explain purpose and requirement of shaft coupling

Q.16
1. compare the strengths of square key and red&ankgy.
2.What is splined shaft? Explain the design of splinezhaft.

Q.17
Explain purpose and requirement of shaft coupling

Q.18

Explain different types of keys with its applicat

Q.19

Explain the following terms with neat sketches.
1) Tensile stress 2) Compressive stress
3) Principle Stress 4) Bearing pressure

Classify the different types of load & Explain edalbrief.

Explain surface roughness symbols & importance. of i
Differentiate between assembly drawing & detaivdrey.

Q.20

Enlist different types of cotter joint & explainsign procedure of any
one.

Q.21

A Knuckle joint is required to sustain a tensiladoof 30 kN. Design
the joint, if the permissible stresses 4re 55 Mpa | =42 Mpa, [c=
70 Mpa.

Q.22
A cotter joint is required to sustain a tensiladaf 40 kKN. Design

the joint, if the permissible stresses 4re 55 Mpa | =42 Mpa, [c=
70 Mpa.

Q.23
Explain stress concentration & methods of redudiy sketches.

Q.24
State & Explain the various criteria on which steaf designed?

Q.25



Answer the following.

(HDifferentiate in between rigid and flexible cding.
(iWhat is critical speed of shaft?

(ii)Write types of failure in riveted joint.

Q.26

(A)What is self-locking and over-hauling of poweresn? Why the efficiency of
self-locking square threaded screw is less than?50%

(B) What is factor of safety? List the factors to basidered for deciding the
magnitude of factor of safety?

Q.27

A bell crank lever is to be designed to raise dloB5KN at the short arm end.
The arm lengths are 150 mm and 500 mm. The pelvtessiresses for lever and
pin materials in shear and tension are 60 MPa aridPa respectively. The
bearing pressure on the pin is to be limited td/E2a. Assume the lever cross
section as t x 4t and fulcrum pin length as 1.8%#§ pin diameter

Q.28

A triple threaded power screw, used in a screw, jhak a nominal diameter of
50 mm and a pitch of 8 mm. The threads are squate¢he length of nut is 48
mm. The screw jack is used to lift a load of 7.5.KXe coefficient of friction at
the threads is 0.12 and collar friction is negligitCalculate: (i) the principal
shear stress in the screw body, (ii) the transvansar stresses in the screw and
the nut, (iii) the unit bearing pressure. State twbethe screw is self-locking or
not.

Q.29

Design a rocker arm lever having equal arms ofrhé®length inclined at
13%for an exhaust valve of a gas engine subjectechtexamum force of
2500 N at roller end. Consider — | cross sectiox B5t x t size (where t =
thickness of web and flange) for lever. The perihlesstresses for the
lever material are 80MPa in tension and designibgaressure is pin 6
MPa for pin.

Q.30

A. State and explain the different functions ofdis:
B Explain the different failures of riveted joints
Q.31

Explain various failures of rivetted joints.



Q.32

Explain the following terms related to rivettedrjts.
1) Pitch 3) Margin
2) Diagonal pitch

Q.33

Design a double riveted butt joint with two covéatps for the
longitudinal seam of a boiler shell 1.5 m in diaenetubjected to a
steam pressure of 0.95 N/mrAssume joint efficiency as 75%,
allowable tensile stress in the plate 90 Mpa, Casgive stress 140
Mpa & shear stress in the rivet 56 Mpa.

Q.34

Design a right angled bell crank lever having ome 800 mm & the
other 150 mm long. The load of 5 kN is to be raigeting on a pin at
the end of 500 mm arm & the effort is applied & &md of 150 mm
arm. The lever consists of steel forgings, turronga point at the
fulcrum. The permissible stresses for the pin &leare 84 Mpa in
tension & compression & 70 Mpa in shear, the begpiressure on the
pin is not to exceed 10 N/mm

Q.35

A. Determine the minimum size of a circular holattban be punched in a
M.S. plate, 5 mm thick and having ultimate shesergjth of 300 MPa.
Take compressive strength of punch as 360 MPa.

B. Define machine design. Explain different typésl@sign problems
stating suitable examples.

Q.36

Answer the following (Any THREE)

(1) Define factor of safety. List and explain #aetors affecting
selection of it.

(i) Explain the various steps of machine deggocess.

(1ii') Explain the following materials giving theapplications:

FG200, 16Ni3Cr2, 40C8.

(iv) Distinguish clearly between bending and begstress.

(v) List and explain the factors affecting selectaf suitable materials.

Q.37

A. Differentiate between (with neat sketch):

1) crushing and compressive stresses

2) torsional and transverse shear stress

BDefine the following :

1) proof resilience 2) Preferred Number 3)FactoBafety
4)Residual stress 5) principle stress



Q.38

Determine the diameter below which the angle o$twf a shaft and not the
maximum stress, is the controlling factor in desifisolid shaft in torsion. The
allowable shear stress is 56 MPa and the maximlowalble twist is ¥ degree
per meter. Take G = 84 MPa.

Q.39

Compare the weight, strength and rigidity of a tmlshaft of same external
diameter as that of solid shafts, both the shafisraade of same material.
Assume that diameter ratio for the hollow shaftfiido= 0.6

Q.40

1. Determine the minimum size of a circular holatttan be punched in a
M.S. plate, 5 mm thick and having ultimate shesergjth of 300 MPa.
Take compressive strength of punch as 360 MPa.

2. Define machine design. Explain different typédesign problems
stating suitable examples.



