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GBES A

E54

USN

’\

b (af\\o

m Semester B.E. Degree Examination, Dec.2017/Jalg2g1§

(\x\ Design of Machine Elements - I
,,,,,,,,,, /

, —

Time: 3 hrs.

Note: 1. Answ
2. Use o d

b\\) ax. Marks: 80
FI VE full questions, choosing one full questto&om each module.

data hand book is allowed. \,
3. Assume pg(e missing data. @ =0 @z @03
U)WV 3
\ Module-1 é\\\\f
1 a. Define standards anc< > A \\/ (04 Marks)
b. A circular rod of di mm is subjected to loads aﬁ‘h»m in Fig.Q1(b). Determine the
nature and magnitude og( e\s at the critical pomts \ \/
| En-m _ \ E
33@,’"*\5
: >$ 2 @3\;4‘9"
y (A \/
s PG
1= cy}vﬁe f
— 1) + Fig.Q1(b) (12 Marks)
N
ey
2 a. Briefly explain the phases of design‘prac s@kﬁg\ey s). (04 Marks)

ted td-4n axial load of 100 kN. Assuming that the

b. A flat bar shown in Fig.Q2(b) is(subj
F determ;{fgi')e thickness of bar.

stress in the bar is limited to 20@?N

=3,
S v:%c;?»
F T
— =)
Y
&
&S Fig. (ﬁé (12 Marks)
r‘:’;:} Module-2 S>>

3 a. A cantil vﬁ/cx._bjeam of span 800 mm has a rectangular cross section o?dep\;ﬁ 200 mm. The

free e? ?f\fhe beam is subjected to a transverse load of 1 kN that drd& en t\o it from a
heigh l\f mm. Selecting C40 steel (o, = 328.6 MPa) and FoS = 3, detert(hm e width of

rectaggular cross section. @

lea %ﬁg

il as 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 sectlon 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)
1of3
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OR
?@d rod of diameter 1.2 d is reduced to a diameter ‘d’ with a fillet radiu@}@*(ll d. This
d rod is to sustain a twisting moment that fluctuates between 2.5 k%\té 1.5 kN-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’ o (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 rs/minute, total head = 20 m, pump
speed = 600 rpm, pump efﬁc1ency 70% . 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)

s

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.
SN (08 Marks)

Determine the dlameter of r1vet }ﬁihe joint shows, i ig.Q7(b). The allowable stress in the

rivet is 100 N/mm”. N
& —
/7/\/ BT L o
7 & “ 150 r X
@' :
— : )
T AN 5 ": @
e @, P>
{ 3! &
g Y | e o2 b\
V\\\j\) ? ' o
= k120 >
Lg\g}’, 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

&
\ </" \
\so
L
& |00 J
Fig.Q8(a) (08 Marks)

20f3
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(/,/
= >é@rmme the allowable stress in the joint shown in Fig.Q8(b), if size of weld 1sd0 mm.
% ///) Ll \‘\/@

< Wlo i Ve

Non N X

N/ /

< /// Fig. Q8(b@<\> (08 Marks)

(\7\ Module-5 \ \S
9 a. The structure in F"g éﬁ) is subjected to eccentric loa (}’\\57 0 kN with eccentricity of
500 mm. All holts tical mode of carbon steel/h% yield strength in tension is
400 MPa and factor o s is 2.5. Determine size of b |

k2 m S
< A\
\ wé)% \4\\2
\bh”/ N
150 = \,//
3 Y
\11 @ |
SN i i2.Q9(a) (08 Marks)

Loty
b. A bracket is fixed to wall by 4 bo ts\"\'Rb load@j@z} shown in Fig.Q9(b). Calculate the size of
bolts if the load is 10 kN and allowabie’shear stress«n bolt material is 40 MPa.
B Ni= (o, 300 2l

~ P OF
7 \::’/fv}‘ -1 o
i - S P-10
@ - Q/ \ / //i\)
N4 7 S
4 \ 7 T\
N A <)
T 2 4 /y‘
3 - N . \_//
¥ S| ais
N $5hing #Bge
z??/:y Fig.Q9(b) p }\) )\ (08 Marks)
4:_\‘ """" -4 OR ,m
10 Desxg g@a;ew Jack (complete design) with a lift of 300 mm to lift a lo N. Select
eé}(oy = 328.6 MPa) for the screw and soft phosphor bronze (cm a and
Q§§ MPa) for nut. Marks)
A’f oy TR
i
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@@E{ﬁﬂﬁ :

USN By 1SMES4

Fifth Semester B.E. Degree Exd ;matlon, June/July 2018

Design of Machme Elements - |

Time: 3 hrs. Max. Marks: 80

Note: 1. Answer any FIVE full queslzons, choosing one full question from each module.
2. Use of design data handbook is permitted,
3. Assume mzssmg,data, if any, suitably.

O NN

N Module-1

1 a. Briefly explain the process of mechanical engineering design. (03 Marks)
b. Explain the. 1mportance of standards in design and list different standards used. (03 Marks)

Determ;ne extreme fiber stresses at section x - x of the machme member loaded as shown in

(10 Marks)

Fig.Ql(c)

OR

2 a. State and explain following theories of failure:
(i) Maximum normal stress theory
(i)) Maximum shear stress theory (06 Marks)

b. A shaft made of C40 steel is subjected to a bending moment of 10 kN-m and a twisting

moment of 8 kN-m. Factor of safety used is 2.5. Determme the required diameter of the
shaft according to : VI
(i) Maximum shear stress theory of failure R
(i) Maximum distortion energy theory of fanlure (10 Marks)

3 a. Derive Soderberg equation for designing: members subjected to fatigue loading. (06 Marks)
b. Machine member is in the form of a slmply supported beam of length 1 m and cross section
50mm x 60mm. It is made of steel havmg permissible stress of 120 MPa. Determine the safe

height from which a mass of 10'kg may be allowed to fall at the midpoint of the beam.
. (10 Marks)

N OR

4 A transmission shaft \.carnes a gear midway between two bearings. The bendmg moment at
the gear varies: &om 300 N-m to +500 N-m, as the twisting moment varies from 100 N-m
in c.w. dlrectton to 200 N-m in c.c.w direction. The frequencies of variation of bending and
torsional” ‘roments are equal to the shaft speed. The shaft is made of C30 steel. The
endurance {imit may be taken as 50% of ultimate strength. Determine the diameter of the
shaﬁ takmg size factor as 0.85, surface finish factor as 0.88 and factor of safety of 2.

(16 Marks)
1 of3
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Module-3'

A power transmission shaft 1400 mm long is supp@rted at its extreme ends. The shaft receives a
power of 50 kW through a gear drive located 5@0 mm to the right of the left end of the shaft at a
rated speed of 600 rpm. PCD of gear is 200- I’{lm pressure angle 20° and weight 500 N. This gear
receives power from another gear directly behind. This power is delivered through a belt drive
located a distance of 400 mm to the.left of the right support. The belt pulley has a pitch diameter
of 350 mm and weighs 800 N. The ‘belt moving on the pulley is directed towards the observer,
below the horizontal and mclmed at 45° to it. The ratio of belt tensions is 3. Selecting carbon
steel C40, factor of safety of 2.5 design the solid circular shaft consider the loading to have
minor shocks. (16 Marks)

a.

b.

op

et OR

A cast iron p\ tected type flange coupling is used to connect two shafts of 80 mm diameter.
The shaft: mns at 300 rpm and transmits a power of 150 kW. The perm1s51ble shear stress for
shaﬂ<and Bolt materials is 50 MPa and permissible shear stress for flange is 10 MPa. design
the coupling and draw the sketch. (08 Marks)
Dg:sxgn a knuckle joint for a tie rod of circular cross section to sustain a maximum tensﬂ%l

R ldad of 75 kN. The material used for the joint has the following permissible strc%ses
120 MPa in tension 80 MPa in shear and 180 MPa in crushing. (OSMarks)

Module-4 N

Design a double riveted double strap longitudinal butt joint with unequal straps for a
pressure vessel. The ID of the pressure vessel is 1.2 m and vessel is subiected to an internal
pressure of 2.5 MPa. The pitch of the rivet in the outer row is to be dc\uble the pitch in the
inner row. The allowable tensile stress for the plate material is: I20 ‘MPa. The allowable
shearing and crushing stress for rivet material are : 80 MPa/ ami ‘170 MPa respectively.
The strength of the rivet in double shear is to be taken as 1f875 times that in single shear.
Assume efﬁcnency of the joint as 85%. ~ (08 Marks)
Determine the size of rivets required for the ecce‘ntr aily loaded joint as shown in
Fig.Q7(b). The allowable shear stress for the rivet materlai/ls 60 MPa. (08 Marks)

a5

Fig.Q7(b)
Loy OR
What are, the advamages and disadvantages of welded joint over riveted joints? (03 Marks)
What is a "Lozange joint? Where is it used? (03 Marks)
20f3
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Determine the size of the weld required for a ﬂa&‘f\‘pléxte welded to a steel column and loaded
as shown in Fig.Q8(c). The permissible shear smzss for the weld material is 70 MPa.
(10 Marks)

C.

[, r*z.fm‘: 500 | F=60KN

|
|
|
i
]

AN diwmeraiong

OAd_ IV WAaWA |

Fig.Q8(c)

' Module-5
9 a The cylmdel head of a steam engine is subjected to a pressure of 0.6 MPa. It is held in
position by means of 12 bolts. Each bolt is subjected to an initial tension of 5 kN. A so
copper gasket is used to make the joint leak proof Effective diameter of the cylinder i
¢ 1{2.')0 mm. Find the size of bolts so that the stress in the bolt is not to exceed 100 MPa.

. (084;\&33-1(5)
3 A bracket is fixed to the support using four bolts as shown in Fig.Q9(b). Select the Stritable
size for bolts if the allowable tensile stress in the bolts is 120 MPa. (08 Marks)
e Goo : \".
2k L Lz Py v . },
{ T 1 [
T
J—‘xlb l r\ >
|
- 590
F=29kN LN
Fig.Q9(b):
OR . °
10 a. Explain self locking in power screws and its. importance. (03 Marks)

b. A screw jack is to lift a load of 100 kNthrough a height of 400 mm. Screw is made of steel
with allowable stresses of 100 MPa in ténsion and compression, 60 MPa in shear. The
material for the nut in phosphor bronZe for which the allowable stress in tension is 30 MPa,
in compression it is 60 MPa and in’shear 25 MPa. The bearing pressure between nut and
screw is not to exceed 18 MPa. Désign the screw and nut. Also check whether the screw is
self locking. Take coefﬂcxent of friction between screw and nut threads as 0.14 and for
collar 0.1. (13 Marks)

RSN

* % ok k%
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USN

Time: 3 hrs.
Note: 1. Answer any FIVE full questions,

1 a
2 a
3 a
4 a

b. §Abeamof400 mm depth
seweight of 8 kN fa lling

1SMES54

> Q% |
Fifth Semester B.E. Degree Examinati h ﬂ)éc.2018/J an.2019
Design of Machine %@Ielﬁents -1

i Max. Marks: 80

t each module.
2. Any missing data may be suita
3. Use of design data hand bog

rial for a machine component.
& (05 Marks)
A stepped shaft with j % to ‘d’ has a fillet radius of 0.1d.
Determine the diame ; of the fillet to transmit a power of 65
ress induced to 60 MPa. (11 Marks)

- (06 Marks)

- -

A cantl%er beam of rectangular o(os§ section with a depth of 150 mm is subjected to an
nsile load of 40 kN and atfansverse load of 50 kN*acting downwards at the free end

of 6 nm length beam. The maferial of the beam haﬁ%llowable tensile stress of 100 MPa.
(10 Marks)

(06 Marks)
ed axial load of 50 kN. The

2 and endurance stress of
(10 Marks)
T a member su@eeted to fatigue loading. (06 Marks)

 I-section is resti g on two supports Sm apart. It is loaded by a
" 20 mm and striking the beam at mid point.

%@\Moment of inertjal ofthe section is 12 x 10" mm*. Take E =2 x 10’ N/mm’. Determine:
i) Impact factor®, 11) Instantaneous maximum stress
1i1) Instantaneous max1mum deﬂection 1v) Instantaneous maximum load. (10 Marks)

A‘fw

& ” Module-3

A shaft mounted betwe arings 1.2 m apart receives a power of 20 KW at 1000 rpm
through a pulley 600, mmy&blameter located 400 mm from the left bearing from another
pulley directly below it. ./ The power is delivered through a pinion of 200 mm diameter
located 700 mm_from the left bearing to another gear in front of it. The shaft rotates
clockwise whengviewed through the left bearing. The belt has a ratio of tensions of 2.5 and
the gears are ofa?ﬁ pressure angle. The weight of the pulley is 500 N and that of the gear is
200 N. Determine the diameter of shaft. The material of the shaft has design shear stress of
60 MPa. f(;hoose Ky=15,K:=1.0. (16 Marks)

v 10f3
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OR . '
Design a cotter joint to join two round rods capable of sustaifiing an axial load of 100 kN.
The material of the joint has design tensil = 100 N/mm? crushing
stress = 150 N/mm? and shear stress = 60 N/mm?: (08 Marks)
A cast iron flange coupling is used to connect two @aﬁ@s of 80 mm diameter. The shaft runs
at 250 rpm and transmits a torque of 2500 M@i;n é’he permissible shear stress for shaft
material and bolt materials is 50 MPa and permissible shear stress for flange is 20 MPa.
Design the bolts and the flange. Also selectsst table key for the coupling. Take allowable
normal stress for bolt as 100 MPa. :éf \ S ﬁ%w%» (08 Marks)

W%

Design a double riveted butt joi
shell 1.5 m in diameter subject

steam pressure of 0,95"N/mm?”. Assume an efﬁc1ency
 the plate of 90 N/mm’ &m‘u ing stress of 140 N/mm? and
an allowable shear stress in‘the yivet of 50 N/mm?. Py (08 Marks)
Determine the size of i y loaded weld as shown in Fig.Q7(b).
The allowable stress in ’

Soxn

connected by ond joint with eq al cover plates(g “either side. Design the )omt
completely woL g g stresses for tl;} gﬁai;erlal of the bar &re 00 MPa in tension, 70 MPa in
(08 Marks)

yfour fillet weldsealong its cucumferer;@% A steady transverse load of 10 kN is
(hE bar of length @16@ mm and is parallel to 120 mm side.
le Stress in the material is limited to 115 MPa.

Module-S
0 the wall by meﬁs of four bolts and loaded as shown in Fig. Q9(a)

{DKN

(08 Marks)
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b. A square threaded power screw has a nominal diameter of 3

1SMES54

m and a pitch of 6 mm with
meter of the thrust collar is
ollar is 0.09. Determine:

double threads. The load on the screw is 6 kN and the me
40 mm. the coefficient of friction for the screw is 0.1 a :
i) Torque required to raise and lower the screw wi

ii) Overall efficiency (08 Marks)

te strength of screw
2. The material for
mm’ in tension and
shear. The bearing prgssure between the nut and
esign the screw and d check for stresses. Take
; (16 Marks)

A screw jack is to lift a load of 80 kN throu ight of 400 mm ulti
' ? and in shear 120 ]

the nut is phosphor bronze for whic
90 N/mm’ in compression and 80
the screw is not to exceed 18 N/

3 of3
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Fifth Semester B.E. Degree Exammatlon,}J une/July 2019
Design of Machine Ele‘ments -1

Time: 3 hrs. Max. Marks: 80

Note: 1. Answer any FIVE full questions, %o smg ONE full questton from each module.
2. Use of design data hand book zspermztted.

Q.

‘?; 3. Assume missing data, if anyi’ suttably

1?; 1 a. Briefly discuss the factors mﬂuencmg the selection o sultable material for machine
3 elements. . 7 (04 Marks)
_§ b. Determine the extreme}ﬁbne stresses at the critical seetion of the machine member loaded as
= shown in Fig.Q1(b). AlSe show the distribution of. stresses at this section. (12 Marks)

150

" All dimensions are in mm.

‘V“Fig%.Ql(b) s
2 a
reduced these cases. %
b. A machme element loaded as shown in Flg Q2(b)

. “FigQ2(b) (10 Marks)

<% Module-2
3 a. Derive an expression o ‘:i‘“mpact stress in a axial bar of ¢/s A and length ‘L’ due to the
impact load of ‘W’ falhng from a height ‘h’ from the collar. (06 Marks)

b. A steel cantllever beam of rectangular cross section is loaded 400 mm from the support. The
’ 11§ 15 mm and depth is 20 mm. Determine the max bending stress in the
beam, when ‘d ,%el%ht of 100 N is dropped on the beam through a height of 5 mm.
Take E =210 N/mm’”. (06 Marks)
¢. Explainw ith neat sketches, the different types of varying stresses. (04 Marks)
1 of3
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OR

a. Derive Soderberg’s des1gn equation for members subjected,to variable stresses. (06 Marks)

b. A hot rolled steel shaft is subjected to a torsional ,loaglb aries from 330 Nm clockwise to
110 Nm counter, clockwise and an applied bendmg‘ moment varies from +440 Nm to

(Module-S
A steel shaft (C45) transmlttmg y}w at 210 rpm is supported between two bearings
1000 mm apart. On this, two ;gears are mounted. Thﬁ gea

a‘r havmg 80 teeth of module

gear such that the tangentlal“ f ce acts vertical. The pmlon having 24 teeth and 6 mm
module located 200 mmy (o, the nght of the left bear;ng and delivers power to a gear mounted
behind it. Taking co bnfmd shock and fatigue fach s 1.75 in bending and 1.25 in torsion,
determine the dlamet%r of the shaft. (16 Marks)

a. Design a socket and spigot type of cotter; ]omt for an axial load of 50 kN which alternately
changes gﬁm tensile to compressive, assﬂmmg allowable stresses in the components under
tension/ ayd compression as 52. 5 MPa, bearing stress as 63 MPa and shearing stress as
35 MPa ke ’ (08 Marks)

b. Demgn a protected type cast- it ,ﬂange coupling for ‘a-steel shaft transmitting 30 kW at

200 rpm. The allowable shear stress in the shaft and key material is 4Q§$‘WMPa The maximum

torque transmitted is 20% greater than the full @ad@rquc The al owa ble shear stress in the

e shear stress m‘th ’}ﬂange is 40 MPa. ., (08 Marks)

i :
B

a. Designa doublegmveted butt joint to gconnect two plates of 2@ mm thick. The joint is zig-zag

riveted and ha)ss»» equal width cove

o

lates. The allowable” tensile stress for the plate is
crushmg stresses for rivet materlal are 60 MPa and

(08 Marks)
{ uired for the bracket shown in Fig.Q7(b). Take permissible
shear stress for the rivet-material as 100 MPé

30’\

Fig.Q7(b) (08 Marks)

F=10 l(N

OR

20f3

A,

ﬁﬂmﬁmm »
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8 a. A steel plate is welded by fillet weds to a structure and j$\loaded as shown in Fig.Q8(a).
Calculate the size of the weld, if the load is 35 kN and ﬁSLf&Wable shear stress for the weld
material is 90 MPa.

P2 35kN

(08 Marks)

shown in Fig. Q8(b)
weld is limited to/1Q
lokN

(08 Marks)

9 a. Explain varioﬁS*tfypes of stresses (04 Marks)
b. A cyhnder head is fastened to/tt %cylmder of a cﬁgmp?%ssor using 6 bolts of M20 size. Bolt

! 'C20 steel. The ngammum fluid pressuw‘ﬂis 3.5 MPa, cylinder diameter is 75 mm.

A soft gasket is used. Assummg initial tensmn in each bolt is 40 kN, determine the factor of

safety (12 Marks)
,w« §s k
10 % &?DCHVG an exprei‘“? ? Ef’or torque requlred to lift the load on a square threaded screws.
< (06 Marks)

mﬁ

b. A square th@%dgd power screw/ gma “nominal diameter of 30 mm and a pitch of 6 mm with
double star?‘%‘ 6ad on the screw s. 6 kN and the mean diameter of the thrust collar is 40 mm.
The coefficiént of friction for serew is 0.1 and for collar is 0.09. Determine:

i) Torque required to r@ta?e the screw against the load.

ii) Torque required to. m ate the screw with the load.

iii) Overall efficiency.

iv) Is the screw self Iocklng? (10 Marks)

% sk %k %k ¥k

3of3
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USN 1SMES54
De5|gn of Machine Elerﬁents -1
Time: 3 hrs. Max. Marks: 80
Note: 1. Answer FIVE full questions, choo%g g ONE Sfull question frot;fggeach module.
2. Use of design data handbook ts'f ermztted £
3. Missing data if any may be gs: s‘ med.
§;mclule-l s
1 a. What is mechanical engmegrm medes1gn‘? List the steps Iﬁﬂdlved in design with a block
diagram. fﬂ )| (04 Marks)
b. A I‘\I and in addition is subjected to a
torsional moment of 1 b Nwm as shown in Fig. Ql ). Determine the maximum tensile and
the maximum shear str Ss. (08 Marks)
-
y 100K
Q000N
Fig. Q1 (b) ﬁa%
c. Explain the reasons for stress concentratlon in mamcmﬁé‘, %embers and two methods adopted
to reduce the same. # @ X (04 Marks)
2 a

A, (08 Marks)
b. Determine the safe load that can b “carried by a bar-of rectangular cross section shown in

b.

Fig. Q2 (b) limiting the mammum normal stress t@%eﬂ:@() MPa taking stress concentration into

accogrm P (08 Marks)
o 5mm
Nt Z
&wggm%f%& 2
D —OY = F
Z
W
aiag
Fig. Q2 (b)
" Module-2

Derive an expression for impact stress in an axial bar of cross section ‘A’ and length ‘I’ due
to an impact load ‘W’ fa ling:from a height ‘h’ on the bar. (06 Marks)

A Cantilever beam of fe )angular cross section has a span of 800 mm. The rectangular Cross
section of the beam has’a depth of 200 mm. The free end of the beam is subjected to a
transverse load that fluctuates between 8 KN down to 5 KN up. The material for the beam is
steel with an yaeﬁ stress of 294 MPa, endurance strength of 275 MPa and factor of safety is
2.50. Determﬁ%ﬁhe width of rectangular cross section taking surface finish factor as 0.95,
size factor on 0.90 and stress concentration factor as 1.65. (10 Marks)

,wéagawa%«

1of3
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4 a. Derive the Soderberg’s equation for designing the members ected to fatigue loading.

(06 Marks)
b. A simply supported beam of span 1000 mm is subjecteg td“ﬁ*a entral load of 20 KN that falls
from a height of 20 mm. The beam has a rectangularwcr ss section of width 60 mm and
depth 200 mm. The material of the beam has a modﬁluybf elasticity of 207 GPa. Determine
(1) Impact factor (ii) Instantaneous deﬂectlonssx (1) " Impact load. (10 Marks)

':’1

Module N )
5 a. Design a socket and spigot type cotter joint t to sustain an axial load of‘lOO KN. The material

selected for the joint has the following" “681gn stresses o, =80 N, mm T =60 N/mm’,

o =150 N/mm’. P (08 Marks)

b. A cast iron flange coupling is used, to-connect two shafts oﬁSO mm diameter. The shaft runs
at 250 rpm and transmits a torque of 4300 N-m. They ﬁ@rrmssxble shear stress for bolt
material is 50 MPa and permﬁ@lble shear stress for ﬂange 1s 8 MPa. Design bolts and the
coupling. L (08 Marks)

6
700 mm frorvg' the leﬁ bearing to another gear in front of it. The shaft rotates
counterclog /ise when viewed through the left bearing. The belt has a ratio of tensions of
2.5 andw gear 1S of 20° pressure anglﬁ Determine the shaﬁ diameter assuming the shaﬁ to
7 a

thickness 10 mm. The @ “Wable stress for plate and rivets are o, = 80 ‘MPa, t=60MPa and

! o M, &
o.=120MPa. el (08 Marks)
b. Determine the ,size of weld requlred ‘for an eccentnca » loaded weld as shown in
Fig. Q7 (b). 1? allowable stress in, tﬁ% weld 18 75 MPa wl (08 Marks)

& 126KN

8 a Two 1engt;,hs 5%{*‘,51 flat tie bar of. l&mm thick are connected by a butt joint with equal cover
plates on élther side. If a load of" 400 KN is acting on the bar, design the joint such that the
section of the bar is not weakened by more than one rivet hole. The working stresses for the
material of the bar is IOW%Pa in tension, for the material of the rivet 70 MPa in shear and
160 MPa in crushing. "} (10 Marks)

b. A plate of 80 mm wide and 15 mm thick is to be joined with another plate by a single
transverse weld, §hd a double parallel weld. Determine length of parallel weld if joint is
subjected to st 10@ loadmg Take o, =90 MPa, 1=55MPa an allowable stresses and stress

concentrat1on factor as 1.5 for transverse weld and 2.7 for parallel weld. (06 Marks)
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Module-S

A cylinder head of a steam engine is subjected to a steam pres
position by means of 12 bolts. A soft copper gasket is used
bore diameter of the cylinder is 250 mm. Find the sizg o
not to exceed 110 MPa. (08 Marks)
The lead screw of a lathe has single start ISO trape dal'threads of 30 mm outside diameter
and 6 mm pitch. It drives a tool carriage and €t an axial load of 1.5 KN on a thrust
collar of 30 mm inside diameter and 50 mm diameter. If the lead screw rotates at 40
rpm, find the power required to drive the scr%w ake coefficient of friction for power screw
as 0.14 and for collar as 0.09. _ (08 Marks)

ure of 0.8 MPa. It is held in
ake the joint leak proof. The
s so that the stress in bolts is

Explain the stresses induced in a screwjfastening subjected to slatlc and impact loading.

' P (06 Marks)
A power screw for a Jack haé are threads of proporti@ﬁ%SOX42x8 The coefficient of
friction at the threads is 0. lma the collar is 0.12. Detc;rrmne the weight that can be lifted
by this jack through a hl.u%aﬁ effort of 400 N, throu w&%hand lever of span 400 mm

(10 Marks)
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USN 1SMES4
Fifth Semester B.E. Degree Examm_ on, Aug./Sept.2020
Design of Machine %ﬁements -1 .
Time: 3 hrs. {=Max. Marks: 80

Note: 1. Answer any FIVE full questions;’choosing ONE full questjon:ﬁ‘o?t each module.

- 2. Use of Design Data handbogk'is permitted.

Module-1 '
Draw the stress strain dlagrarn ¥ a ductile material and bneﬂy explaln the salient points.
/ v A (06 Marks)
What are the factors toﬁb ) ‘ material for a machine component?
: ) (06 Marks)
Explain the codes and s*i dards used in machme design. (04 Marks)

(06 Marks)

A roung”“i' i rcular groove of diameter 0.2d. The rod is subjected
toa he material of the rpd@gsf C30 steel (oy = 294 N/mm®).
Determme the safe value of ¢ d’ factor of safety = (10 Marks)

w Module-2
Derive an expression forxlnstantaneous stress d

xial impact. (06 Marks)

e

A cantilever beam of w1d°ﬁ1 50 mm, depth 150 mm is 1.5m long. Itds struck by a weight of

at its free enwetennme impact factor,
. %%é%us maximuny’ ess instantaneous maximum
) 4 (10 Marks)

Varlesgé"m 45N (up) to 135N;(d6wn) and axial load varies from 110 N (compression) to
450 N° (tenswn) Determmg, _the required dlaggete? at the change of section for infinite life

usm§ a factor of safefy 2% The strength _ propertles of the material are ¢, = 550 MPa,
o‘y&r 470 MPa, 6. —,«Miﬁ‘MPa notch sensitiv W}ty index, q=1.

R ead THusH
o N ~ noN  Hson
%@ A
= 135N
fe Py
%&@§ ! Fig.Q4 (16 Marks)
Module-3

A mild steel shaft. %%nsmlts 20 KW at 200 rpm. It carries a central load of 900 N and is
simply supporfeg%etween the bearings 2.5 m apart. Determine the size of the shaft, if the
allowable shear stress is 42 MPa and the maximum tensile or compressive stress is not to
exceed 56 MPa. What size of the shaft will be required, if it is subjected to gradually applied
loads?*..* (16 Marks)
10of2




5
STlIIIEH‘yMAP

10

1SMES4
OR y .

a.- Design a knuckle joint to connect two circular rods subj Jted to an axial tensile force of
50 kN. The rods are co-axial and a small amount of angula “movement between their axes is
permissible. The design stresses may be taken as 80 N/mm in tension, 40 N/mm? in shear -
and 80 N/mm? in compression. “.% (08 Marks) -

b. Design a flange coupling to connect the shaftpf-a motor and centr1fuga1 pump for the
following specifications: pump output = 30@%1ters/mmute total head = 20 m, pump

speed = 600 rpm, pump efficiency = 70%7 %‘El@ct C40 steel (oy = 32y§"& a) for shaft'and

C35 steel (oy = 304 MPa) for bolts with %1 of safety 2. Use allowabl¢ shear stress in cast

iron flanges equal to 15 N/mm? (08 Marks)
{"Module-4
a. Briefly explain the types of failur in‘riveted joints. (04 Marks)

b. Design a double riveted buttg jomt”wﬂh two cover plates for Iongltudmal beam of a boiler
shell 1.5 m in diameter s gted to steam pressure of 0, 9 N/mm?. Assume joint efficiency
as 75%, allowable tensil ess is 90 N/mmz, crus o ess is 140 N/mm? and shear stress
is 56 N/mm>. (12 Marks)

a. A solid circular/§ 5 mm in diameter 1s,x§§lded to a support by means of a fillet weld as
shown in Flg Q&( 'Determine the leg dimensions of the weld if the permissible shear stress
is 95 N/mn;}

“%;} DL R S

Wﬂ&& 3

b. A bracket is welded tol 5| 1g.Q8(b) with, a”fenmsmble stress of
80 N/mm?>. Determme th& maximum load»thﬁ%the bracket can* w1tTlstand if the size of the
weld is 10 mm.

Fig.Q8(b) (10 Marks)

ey Module-S

Explain the vanoﬁ@ﬂtype of stresses in thréad fasteners. (06 Marks)

b. A flat mrcular plate 1is used to closm%ﬂanged end of a pressure vessel of intemal diameter
300 mm. T he Vessel carries a ﬂug@% a pressure of 0.7 N/mm? A soft copper gasket is used
to make th int leak proof. Twelvé bolts are used to fasten the cover plate onto the pressure
vessel. F 1nd e size of bolt&so that the stress in the bolts is not to exceed 100 N/mm®.

(10 Marks)

OR

a. Derive an expression for torque required to lift the load on square threaded screw. (06 Marks)

b. A machine slide w;e\;glﬁng 20 kN is raised by a double start square threaded screw at the rate

0f 0.84 m/min. coefficient of friction for screw and collar is 0.12 and 0.14 respectively.
The outside diaffiefer of the screw is 44 mm and pitch is 7 mm. The outside and inside
diameters of the collar at the end of the screw are 58 mm and 32 mm respectively. Calculate
the powersrequired to drive the slide and efficiency. If the allowable shear stress in the screw
%@% the screw strong enough to sustain the load. (10 Marks)

*% 2 0f2 % *
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17ME54

Max. Marks: 100

(05 Marks)

USN
Fifth Semester B.E. Degree Examinag%l .Dec.2019/Jan.2020
Design of Machme,ﬁlgments -1
Time: 3 hrs.
Note:1. Answer FIVE full questions, chogs mgwne Sfull question from ch module.
2. Use of design data hand book p
1 a. With flow diagram, explain the phas >

2

3

b. List and explain the factors:to
component.
c. A pomt in a structural .

(i) Normal an&ft“ gential stress on a plane: imclmed at 45°.
(11) Prmc1pa,1 stresses and directions. )

(i)

a. What is stress concen}rahon" Explain wi
concentration in machlne elements.

b. A round shaft, made of Grey Cast Iron ] GQOO with o, = 260 ‘MPa, is subjected to
i Q2 (b). The theoretlcal stress concentration factor at

moment of 15 ‘N'm is as shown in'
fillet is LMS Determine the dlamﬁz

i

d’ and max streSs -at the fillet.

stresses.

) 1OONmM

| !

v R Q2 (o)
Module-2
a. Explain with skctches the different types of varying stresses.

b. Derive Soderberg equation for designing members subjected to fatigue loading.

1of3

(05 Marks)

mber is subjected to plané stress as shown in Fig. Q1 (c).

(10 Marks)

h neat sketches any h,ree methods to reduce stress

(05 Marks)
a bending

(05 Marks)

(10 Marks)

(05 Marks)
(05 Marks)



5
STIIIIEH#MAP

17ME54

A steel cantilever beam is 200 mm long. It is subjected to an axial load varies from 150 N

(compression) to 450 N (tension) and a transverse load at its, free and which varies from

80 N (up) to 120 N (down). The Cantilever beam is ofsa““’icular cross section having a

diameter of 2 d for the first 50 mm and diameter ‘d’ for e remaining length. Determine its

diameter using the following data. Use Soderberg equation.

Factor of safety =2 ; Yield stress = 330 MPa; Endurance limit = 300 MPa
Stress concentration factor = 1.44 for bending, " "«

1.64 for axial load

load correction factor = 0.7 for axial loading _

1 for bending .

Size correction factor = 0.85;  Notchisensitivity = 0.9

Surface correction factor = 0.9

(10 Marks)

4 a. Derive an expression for i 1mp t,stress induced in a member’ subjected to axial load.
&N (05 Marks)

b. Design a rod of solid cmcular éross section of length?'QOO mm (placed vertical) to sustain an
axial compressive loqd of 1000 N, that falls on om a height of 10 mm. The material

selected has a des1gn stress of 80 N/mm? and Young’s modulus = 2.1x10°N/mm”.

(05 Marks)

1 “‘“of a steel wire rope having cross sectional area
250 mm’. The ?chOCIty of the weight i5°0,5- m/s, when the length of the extended rope is
20 m, thevsshegve gets stuck up. Determine the stress induced in the rope due to sudden
¢ the sheave. Neglect frlctlon Take E = 190 GPa. (10 Marks)

C. A mass of 500, kg, s:being lowered by me

Module-3

5
transnntted through another pulley of d1améter 600 mm welghmg 600 N overhanging the
right hand bearmg&_gby 200 mm. The belt drives on pulleys are right angles to each other.
t tensions as 3, detemnne the dlameter ‘of the shaft. Use ASME code for
¢ (20 Marks)
6 a e couplmg for a steel shaﬁ transrmttmg 30 kW at 200 rpm.

(10 Marks)
es1gn a socket and splgot type of cotter Jomt to connect two rods subjected to steady axial
pull of 100 kN Th% material used‘ or socket end, spigot end and cotter is cast steel W1th

(10 Marks)

P

7 a. Design a triple riveted longitudinal double strap butt joint with unequal strap for a boiler.
The inside dlameter of the longest course of the drum is 1.3 m. The joint is to be designed
of 2.4 N/mm>. The worklng stresses to be used are o, =77 MPa for

material in o@ﬁﬁression. Assume joint efficiency as 81%. (10 Marks)

2 0f3
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b. Determine the size of rivets required for the bracket shown in F1g Q7 (b). Take permissible
shear stress for the rivet material as 100 MPa. (10 Marks)

STIIIIEH#MHP

(10 Marks)

#

in Fig: “’Q‘S (b) Determine the size
material is 75 MPa.

(10 Marks)

9 a.

Neglect coﬂ“ - friction.
OR

10 a. Explain self locking and overhauling. Derive an expression for torque required to lift the

load on square threaded's SOr (10 Marks)

b. A single threadedl power screw of 25 mm diameter with a pitch of 5 mm, a vertical load on

, maximum load of 500 N. The co-efficients of friction are 0.05 for the

wthe screw. The frictional diameter of the collar is 30 mm. Find the torque

and lower the load. Also find the efficiency of the power screw. (10 Marks)

k %k %k ¥ %k
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TR 17ME54

2 Any missing data may be suzt@b{y assumed.
3.Use of design data hand b smermztted

Module-1
1 a. Explain the phases of des gn process. (06 Marks)
b. What is stress concentration? Mention the reasons fdr tress concentration. (04 Marks)
c. A C-clamp shown Vﬁ ig.Q1(c) carries a load of25 kN. The cross-section of the clamp is
rectangular and the ratio of depth to width., ﬁ?@ is 2:1. The clamp is made of cast steel of
grade 20-40 é(%cy 400 N/mm?) and the factgr of safety is 4. Determine the dimension of the
Cross sectlon of the clamp.
”ﬁfj %% M‘v ==
w (10 Marks)
4%4@‘%%
2 a. Define factor o_f safety (02 Marks)
b. Mention the pnn&1pal theories of ela§ failures and explaln any two. (08 Marks)
c. A flat plate as shown in Fig.Q2(c)" subjected toa tensﬂe force of 10 kN. The plate material
is grey w@%@? iron FG200 (cr‘”‘%’t 200 N/mm?) an(iwfa,ctor of safety is 2.5. Determine the
thickness of the plate. 5
10KN.
p——
(10 Marks)
4 Module-2
3 a ion for impact stress induced in a member subjected to bending.
/ ' (06 Marks)
b. Define the following : ‘
@) Fatxgue lgad (i) Range of stress :
(iii) Amphtude ratio (iv) Endurance Limit (04 Marks)

10of3
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c. A welght of 1 kN is dropped from a height of 50 mm at the' free end of a cantilever beam of
effective length of 800 mm, selecting C40 steel (csy ‘"‘,‘324 N/mm?) and factor of safety 3.
Determine (i) Cross-section of the cantilever bearri of stﬁuare cross-section (ii) Impact factor.
Assume modulus of elasticity as 200 GPa. *%i% ; (10 Marks)

OR™ .

4 a. Explain the factors affecting endurance hmxt 4 ‘ (08 Marks)
b. A steel shaft is subjected to a bendmg moment varies from 100 N—m to 200 N-m and
transmit 10 kW at 150 pm. The torcae ‘varies over a range of 440%. The shaft is made of

steel whose y1e1d stress is 400 N/mm@and endurance stress 300°N/mm?. Surface coefficient

factor 0.9, size factor 1.2, facto‘ safety 5, stress concentfatwn factor 1.94. Determine the
diameter of shaft for infinite hfe (12 Marks)

Module-3 “

5 A horizontal commerm%é shaft is supported by two: bearings 1.5m apart. A keyed gear 20°
involute and 175mm diameter is located 400mm to the left of the right bearing and is driven
by a gear dlrectlyg"t;ehlnd it. A 600mm diameter pulley is keyed to the shaft 600mm to the
right of the left’ beanng and drives a pulley"‘m&(m"th a horizontal belt drive directly behind it.
The ratio of tens’ion of the belt is 3 1, w1th*tﬁe slack side on top. The drive transmit 45 kW at

allowable shear stress of 40 MPa 20 Marks)
‘Wrﬁf Ay
6 a. Whatis Cotter? Mention the dlfferent types of Cotter Joint. , (04 Marks)

b. Design a square key for ﬁxmg a gear on a shaft of 25mm ‘diameter. The shaft is transm1ttmg
15 kW power at 720 rpm | to.the gear. The key i 1s made of steel 50C4" (oy = 460 N/mm?) and
the factor of safety is 3. For key matenal the y;eld strength in compress1on can be assumed

06 Marks)

tlmes rated torqtie\ The shaft and k.“eys afe made of steel with yleld strength of 380 N/mm
with factor of'safety 2.5. flanges-are made of grey castsiron FG200 with factor of safety 6.
Assume.aultlmate shear strength. i one half of the ultlmate tensile strength. (10 Marks)

: (10 Marks)
b. “**Determme the smg of the weld requlred for an eccentmcally loaded weld as shown in
Fig.Q7(b). The alIowable stress in, ﬂx’%%veld is 75 N/mm®.

500 mwy

50NN

0D

Fig.Q7(b) (10 Marks)

OR
8 a. A tie bar brldge consists of a flat 350 mm wide and 20 mm thick. Design an economical
double cover butt joint if the permissible stresses are o; = 90 N'mm?%, o, = 150 N/mm? and

1-60N‘§'“‘““ p

m°. (16 Marks)
2 0f3
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b. Two plates are joined by means of fillet weld as sho
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ig. .Q8(b). The leg dimension of
the weld is 10mm and the permissible shear at t%roat cross-section is 75 N/mm’
Determine the length of each weld. (04 Marks)

The base of a Pillar crane is ﬁftened to the foundatien by 8 bolts spaced equally on bolt
circle dlameter 1.6m. The diameter of the pillar base i§2m. Determine the size of bolt when

: (05 Marks)
The square thread of a screw jack with a%spﬁ ﬁw1th a double start is to
raise a load of 100 kN. The mean collar dla@eter is 130% 1e coefficient of friction for
the threads and ! 12 respectively. Dete
(i) Torque re%iﬁ ed to raise the load%m i
(i) Torque required to lower th@loéd
(iii) Efficiéncy of the screw. \ %
(iv) O%gk for overhaul. _° |

&

(15 Marks)

<!
OR..

w

o Bxplam self locking ¢ and overhauhng in p%@erascrew (04 Marks)
..Obtain the expressmn fihe torque required to-lift the load in a square threaded screw.

¢ (06 Marks)

The joint shown in Fig Q10(c) is subjected to an eccentric load of 40 kN. The bolts are made

of plain carb@n steel having yleld”gﬁgrength in tension of 400 MPa and the factor of safety is

2.5. Deterrnm%sxze of bolts.
. ‘4onN
1500WMn

/

Fig.Q10(c) " (10 Marks)

* %k Kk ¥ k¥
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