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Fifth Semester B.E. Degree Examiihatibn, June/July 2023
Design of Machine_ffilpments - I .i
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Time:3 hrs.

2a.

b.

on tn

ition is subjected to a torsional
maximum tensile and maximum

(07 Marks)
c. A stepped shaft as shown in,fi$.Q2(c) is subjected to transverse load. Shaft is made of steelA stepped shaft as shown in,fi$.Q2(c) is subjected to transverse load. Shaft i

with ultimate strength 40ffMPa. Determine diameter'd'taking FOS:2.
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Module-2
3 a. A unknown weight falls from u h.igTl-orrr* on tp'ileottar rigidly attached to lower end

Take E :200 GPa. [Refer Fig.Q3(a)]

b. A elevator car
1 m/sec. The
30 secs of

Fig.Q3(a) i . (loMarks)

of 10 kN is descendidg by means of steel rope at speed of
f rope is 400 mm2. Rope iB suddenly brought to rest by braking after

Calculate stress in+€bd in rope due to sudden stoppage, if
'* * (10 Marks)E,op": S0x10iNlm12.
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ExplainS|relfactors affecting Endprinqe limit. (06 Marks)

A rt"dffiuft is subjected io u U{ei"g moment that v#&J from 100 Nm to 200 Nm and

transmits 10 kW at 150 rp{n.Torque varies over,.B:,nft} of t40%. S-hffi;.is made of steel

with yield strength of a00-,fu *d 
"rdrr.ut 

ce sUd.6i i{$bh lrrr#. Cory,{ei size factor as 1.2,

Surface factor O.e , fOffi a= l.94.Detenn:nddiameter of shaft for infinite lito 
*uruO

Ivl.Hu',l[rs-J ,-.[,*

A shaft i, r,rqffiby bearingr p-p-@O prn up."T.. A'fitt"y of diameter 620mm is

keyed at agOffijb the right from lii{%and bearing andthis drives a pulley directly below it
wiih maximuih tension of 2.75.ffi Another pulley of diarneter 400mm is placed 200mm to

left of ri
lleys is 180"

ight. Angle of

(20 Marks)oy =J90 MPa , ou:

- ,r,=r:iil,uq. ."= (10 MafkS)q r* r --b. In a flang ing used to corfuf$il two co-axial shafts of diameter 80mm to transmit 60

kW at 200%fn,6bolts of lvl14.x 1.5 are used on a bolt circle diameter of 240mm. Hub

diameter is 150mm *d,$ffigS thickness is 20mm. Find (i) Shear stress induced in shaft

(ii) Shear stress induced*ffiott 1iiil Shear stress induced in key if allowable bearing stress

on key is 80 MPa. (iv) SHehr stress induced in flange. (10 Marks)
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5

;*a=:*& Module-4
a. A double riveffi4 joint is to be made between 9mm olates. If safe working stress in

tension, shear and crushing are 80 N/;t, oo Nf*rn'*a izo N/mm2 respectively. Design

riveted joint Snsidering it to be chain riveted. (10 Marks)
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b. Determine the diameter of rivet for a joint loaded as sfuuni- in Fig.Q7(b). Allowable stress in
rivets is 100 N/mm2. ,, *"
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Distance be5ivffi'd and 4fr
rivet is 10&Sffi'
Distance between 2nd and 4'h

8a.

b.
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Determine size of weld required
weld is 80 N/mm2. ,\ '$'
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Q8(a) .="''t#
.$u$a8(b). If allo

&it

lDttN

(10 Marks)
allowable shear stress in

/rM
#-il.

(10 Marks)
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s.16el bolt of 125 is subjected toeinipact load. Kinetic energy absorbed by
"d $,*, "*
.5J. Determine "r. Y ' .,boltis 2.5J. Determine "t,*"* ' \

i)..Stiess in shank of [d&if there is *-\ffiua"d portion between nut and bolt head
,. "il'Stress in shank ifBfudof shank is reduc\W"Fti that of the root area of thread or entire length

of bolt is threaded. (lo Marks)
b. The structural cot$bdtion as showq*fq Fig.QgO) is subjected to eccentricity head P of 10 kN

with eccentri-$ffipf 500 mm. Ceffidistance between bolts I and 3 is l50mm and between
bolts I andi,2rlls9O0mm. A1l bolt3'.trb identical. Yield s&ength of given material is 400 MPa
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A plate of 80mm wide"gffimm thick is to be we]ffianother plate by means of parallel
filiet welds. Plates affiffiected to a load of SryNf. Find the length of weld so that
maximum stress dqeq. dot exceed 50 MPa. Consider joint under static and dynamic loading.

[Refer Fig.Q8(a)lqil=' *}n"
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(10 Marks)
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l0 a. Derive the, relation for torqw rc-quired to lift the load pffiuare threaded screw. (08 Marks)

b A weig[t of 5@ k].l is raised,at i speed of 6nr/mifufivo screwrods with.square threads of

50x8 cut on ftem. Two screw rods are driffitlfrough bevel gear drives by a motor.

(12 Marks)
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