ining blank pages.
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Fifth Semester B.E. Degree Examination, Dec.2017/Jarg12§I18

@/} Design of Machine Elements - I/@}o‘
RMex. Marks: 80

Ny py

Time: 3 hrs. %"

Note: 1. Answ FIVE full questions, choosing one Sfull questio&om each module.
2. Use o data hand book is allowed. oW
3. Assume e missing data. o
QW S
N Module-1 G\» o
1 a. Define standards an@ : N \‘/ (04 Marks)
b. A circular rod of diami ).mm is subjected to loads @h»n in Fig.Q1(b). Determine the
nature and magnitude o /\r%ssei at the critical points. <\\\/
(@
@ o, : 3E
1 T &P v
y - \7 7 e
: Rl SBF
= M AN :
g Fig.Q1(b) (12 Marks)
SOR 5>
2 a. Briefly explain the phases of design@wa_h&@}g\by’s). (04 Marks)

b. A flat bar shown in Fig.Q2(b) is(subj ted {4 axial load of 100 kN. Assuming that the
stress in the bar is limited to 200N ‘ F, deternﬁng@g thickness of bar.

| A | \B,;(@
' Q rC U
l \i\ N fw
& \?ﬁ" ' :’5/,-\

WO, —

Q = 7 : L)
SIS -4 =
, ; )
. S5
: «
>
Fig. é@g, (12 Marks)
7 Module-2 S>>

3 a A cantilg;\éc\z.@?hm of span 800 mm has a rectangular cross section 0&?@@ 200 mm. The
free e?d? f\§he beam is subjected to a transverse load of 1 kN that drops en _to it from a

heigh (£ mm. Selecting C40 steel (o, = 328.6 MPa) and FoS =3, deter%jn\%}\he width of
rectangular cross section. e @
f; Q.f) ¢ W B h 5%
& 1 T l_‘L] " ; N
Q::\:-\\/ ; <
o f S
il Sw o Fig.Q3(a) (08 Marks)

b. A rectangular cross section bar 200 mm long is subjected to an impact by a load of 1 kN that
falls on to it from a height of 10 mm from rest. Determine the cross section dimension of
rectangular bar, if the allowable stress of material of bar is 125 N/mm?, Assume the
thickness depth is twice width. Also find the deformation due to impact. (08 Marks)
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d rod of diameter 1.2 d is reduced to a diameter ‘d’ with a fillet radiusG}@*(T.l d. This

d rod is to sustain a twisting moment that fluctuates between 2.5 k@ﬂg}ﬂf 1.5 kKN-m

toget ith a bending moment of +1 kN-m to —1 kN-m. The rod is made carbon steel

C40 JZ)ZS 6 MPa; ou = 620 MPa). Determine suitable value for ‘d’ i (16 Marks)

receives 40 ugh a 400 mm diameter pulley weighing “Mocated 300 mm to the
right of left be y a vertical flat belt drive. The pow@ransmiﬁed from the shaft
through another pulley o§ diameter 600 mm weighting 600 ed 200 mm to the right of

s u\g
<7 Module-3
A solid ste z;ft running at 600 rpm is supported on bearin éf\\%() mm apart. The shaft

right bearing. The b ves are at right angles to each Sther'and ratio of belt tension is 3.

Determine the size of: ecessary, if the allowable@hp stress in the shaft material is
40 MPa and the loads afg) . (16 Marks)
a) \
\QJ OR (6\\
Design a flange coupling to t the shaft motor and centrifugal pump for the
following specifications: Pum t = 300§ﬁ‘§3lminute total head = 20 m, pump
speed = 600 rpm, pump efﬁc1ency 70% S@%gt C40 steel (oy = 328.6 MPa) for shaft and
C35 steel (o, = 304 MPa) for bolts égpr safety 2. Use allowable shear stress in cast
iron flanges equal to 15 N/mm?. (16 Marks)

&@%&
A double riveted lap joint is to be m \)bet ) mm plates. If the safe working stresses in

tension, crushing and shear are 8 7and 6 /np:n respectively, design the riveted joint.
s ::{ (08 Marks)
Determine the dlameter of r1vet }ﬁihe joint sho ig.Q7(b). The allowable stress in the
rivet is 100 N/mm’. 2
/ 7/\7 M 1200 i 3
& & WL " 150“ <
D w%
. o', N
1ol AN s 2! @
= @, V/QP
BN Lo @ <«
N ? ' e
3\4}“‘;::'\7 k120 <
,ng/ Fig.Q7(b) X/ m (08 Marks)

N OR

A 16 mni/thick plate is welded to a vertical support by two fillet wel own in
Fi ). Determine the size of weld, if the permissible shear stress for the w$ terlal is

&
\ </" \
Q§\> e .P}M <:‘-"—>’-~*‘
\s0
L
e 100 :4
Fig.Q8(a) (08 Marks)
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(08 Marks)
Qﬁ« Module-5 ’K\P
9 a. The structure in F" ) is subjected to eccentric loa \57 0 kN with eccentricity of
500 mm. All holts 1cal mode of carbon steel h yield strength in tension is
400 MPa and factor 0 s 2 5 Determine size of bk%, y
1 o
. R\
D)

\$50

— Fig.Q9(a) (08 Marks)
b. A bracket is fixed to wall by 4 bo \%bload shown in Fig.Q9(b). Calculate the size of
bolts if the load is 10 kN and all§ ¢’shear stres s bolt material is 40 MPa.

e o
7 P Mt B P,.‘opﬂ
P e i
L\'e 2 <\ ﬁ , //->
1 T
N : 2
. i »..,:)
R " f \\*Jy
6) 8| i
W ldomg gt
< /3 Fig.Q9(b) ’\) (08 Marks)
AN oF o
= ")) OR T "‘2)
10 De51g Z@Sew Jack (complete design) with a lift of 300 mm to lift a loe}%o kN. Select
teéi oy = 328.6 MPa) for the screw and soft phosphor bronze (Gut a and
MPa) for nut. OXi6 Marks)

O;
J/\\\\, * % k % % A
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