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Instructions:
(1) Attempt all questions'
(2) Figure to the right indicate full marks.
(3) Assume suitable data if necessary.
(4) Only scienrific calculator is allowed.

SECTION-I
Que.1

(A) Explain the various steps of machine design process'

i;i Why the effieiency of ielf-locking square tlueaded screw is less than 507o?

ici In a machine tool application, ihe 
"tool holder is pu[ed by means of an operating nut

mounted on a screw. The tool holder travels at a speed of 5 m/mim' The screw has single

start square ttreads of 48 mm nominal diameter und 8 rnm pit^tl T5:.p*it-'19-Y^:*ntd

a forceof500Ntodr ive the too lho lder .Themeanrad iuso f the f r i c t ionco l la r is40mm.
the coefficient of fiiction uitto"uO and collar surface is 0.15. Calculate: (i) Power required

to drive the screw (ii) The efficiency of the mechanism'
OR

Que.1
i,q Chssify the different types of load & Explain each in brief'

ini What ii meant by ductility, malleability and plasticity'/

tci A triple threaded po\/i". J"."* is usedio lifting the ioad of 10 kN. The nominal diameter is

70 mm and the pitch is 10 mm. The threacls are Acme type (2F=29") and the coeflicient of

friction at the screw thread is 0.15'
Neglectingcol larfr ict ioncalculate:( i) thetorquerequiredtoraisetheload'( i i ) thetorque
..q-ui..d ti raise the load, (iii) the efficiency ofthe screw for lifting load'

Que.2
(A) Differentiate: Sunk key and Saddle key'

iei Explain the various type of failure in the knuckle joint'

(Ci i*o.oas,rnua" orprii" 
"arUon 

steel 40C8 (Srr 3 80Nimm2) are to be conneoted by means

ofa cotter jo int. The diameter ofeach rod is id mm and the cotter is made ftom a steel plate

o f15mmth ickness .Ca lcu la te thed imens ionsof t } resocketendrnak ing fo l low ing
u,,u-pion, '( i) theyieldstrengthincompressionistwiceofthetensi leyieldstrengthand
(ii) the yield sirenglh in shear iJsox ortit. rensile yield strength. The factor of safety is 6.

OR

Que.2
fA) Wnut is coupling? What are the requirements of good coupling?

i"t Derive strength iquations offlat key based on shear and compression tlpes offailure.

i-j O"rign u m,iif 
"oup6nf 

t" i"*.ii 30 kW at 100 rpm. The allowable shear stress for the

shailand key is 4b NIlu und the number of bolts connecting the two.halves. are 6' The

permissible tensile stress for the bolts is 70 MPa. The coefficient of fiiction between the

rnuffandtheshaft,*f*"*uybetakenas0.3.Takewidthofkey=Shaftdiameter/4and
thickness ofkey = Shaft diameter/6'

Que.3 Attempt any two'
(A) What is sftess concentration? Discuss the method to relive the stress concentlation with neat

sketches.
(B) Explain bush pin flexible coupling and Oldham coupling'
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(c) A b€lt pulley is mounted on a shaft midway between two supporting beariry_s that are I m

apart. ihe slaft receives 30 kW power at 700 rpm t6rough a coupling which is located to

the left of left hand bearing. The shaft transmits to the pulley which is 500 mm in diameter.
The angle warp ofthe belion the pulley is 180o and belt tensions act vertically downward.
The ratio of belt tension is 2.5. The shaft made of steel FeE300 (syt=300 N/mm') and the

factor of safety is 3. Determine the diameter of shaft on the basis of maximum shear stress'

SECTION_II
Que.4
lal Explain the following terms related to lever. t04l

(i) Mechanical advantage (ii) Leverage (iii) Arm of lever'
(B) A lever loaded safety valve is 70 mm in diameter and is to be designed for a boiler, to blow [08]

off at pressure of I N/mm2 gauge. Design a suitable mild steel lever of rectangular cross
section. For mild steel: Permissible tensile stress = 70 MPa, Shear stress = 50 MPa, Bearing
pressure intensity = 25 N/mm2. The pin is also made of mild steel. The distance from the
iulcrum to the weight ofthe lever is 880 mm and the distarrce between the fulcrum and pin

connecting the valve spindle links to the lever is 80 mm.
OR

Que.4
(A) Explain the failures of a riveted joint. [041
(B) Two plates of 10 mm thickness each are to be joined by means of a single riveted double [08]

strap Lutt joint. Determine the riveted diameter, riveted pitch, strap thickness and effrciency
or ttre ;oint. Take the working stresses in tension and shearing as 80 MPa and 60. MPa
respectively,

Que.5
lA; Wttut do you understand by a column or strut? Explain various end condition of a column. t02l

tBi Give the iquations of Euler's formula' Explain limitations of Euler's formula' [031

iCi A connecting rod of length (L) may be considered as a strut with the end fiee to turn on the [061
crank pin and gudgeon pin. In tho direction of the axes of these pins, however it may be
considered as having fixed ends. Assuming that Euler's formula is applioable, determine the

ratio ofthe side ofthe rectangular cross section so that the connecting rod is equally strong
in both plane of buckling. 

OR
Que,5
(A) What are the different tlpes ofsprings and their used? [02]
isi What is buckling of helical spring? How is it taken care offin designing springs? l03I
(C) Design a helical compression spring for a maximum load 1000 N for a deflection of 25 rnm [06]

usinf the value of spring indei as 5. The maximum.permissible shear stress for a spring
wire is 420 MPa and modulus of rigidity is 84 kN/mm".

Take wahl's actor, k:9 * 
0'-6]5 

*rrrr. c= spring index.
4C-4  C

Que.6 Explain any two. t12l
to Explain cirile, arc, rectangle and polygon commands for Auto cAD drawing. with suitable

example also explain use of mirror command.
(B) Disculs briefly the stresses induced in a spring wire of a helical compression spring

subjected to axial loading.
(C) A bell crank lever is to be designed to raise a load of5 kN at the short arm end. The arm

lengths are 150 mm and 500 mm, The permissible stresses for lever and pin materials in
shear and tension are 60 MPa and 90 MPa respectively. The bearing pressure on the pin is
to be limited to 12 MPa. Assume the lever cross section as t x 4t and fulcum pin length as
1.25 times oin diameter.

END OF PAPER
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