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Answer all the q uestions

a.
-..No.

Question M CO BTL

Give Clasliflcation of Couplings 2.197 -38 l ) )
Drllercnce belwccrr kels andlplines?l. | 05-28 2 )
S'u'..Cif,ir"n,,yp.r , ) -) -l

4 Give advantages of threaded joints (3.220-16\ 2 2
5 State two types of eccenrric welded connecliorsl l22T-5-1 2 4
6 Detemine the safe tensile load for bolt M20 assuming a safe terxile

rtress of 40MPa(3.2 l9- | 2)
2 2

7 How is a bolt designared? Give examples(3.218-8) ') ,)

. Part-B (3x l2:36)

Answer all the q uestions

a
No

Question M CO BTL

8. A rigid type ofcoupling is used lo connect t*o shaftslransrittiu l5
kW at 200 rprn. The slrafr. keys and bolts are rrade ofC45 sreelind
the coupling is ofcast iron; Design the coLrplings.2.90

t2 2

9. A bmcket is shown in figureiis fitted to a *all wirn SJoltilhr.r-at
the top and two at the bottom with all the bolts equally spaced. A.
load of 20000N is acting,ai an eccentricity of 200mn. Vertical
distances of first and second rows from the hinge point are 50 mllr
and 250 mm respectively. _select a suitable bolr size for this
apDlicafion.3.39

t2 J J
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l0 Dcsir.:.n aknuckle.ioirll fbrtie rod ol'circLtlar seclion lirr a ttraxirtttttrr 12

pullofT0 kN. The ultinratc strength ofnralerial againsl tearing is 120

N,nrn:. The shearing strenglh of ntaterial is 196 N rtrnt'. Take

FOS=(I.(unit -l Problem 6)
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' Part-A (7x2:14)

Answer all the q uestions

_Q,
No

O, rectinn M CO BTL

Write down the lactors influencing rrachine Design ( I .2 l6-4) 2
2 Describe the material propenies ofHardness, Stillness and

Resilience O.217-9)
2 I

3 Define Stress Concentration l'actor ( | .2 l6-59) 2 2
4 Draw the Goodman and Soderberg diagrams and locate the saf'e

design regions (l .216-74\
2 3

Wha-is.themain use of woodruflkey? (1.216-41 2 2 3

6 Define Equivalent bending rnoment (2. 190-6) 2 2 3

7 A shaft of70 mnr long is subjected to shear stress of40MPa and
has an,angle 9f twist equal to 0.017 radian. determine the diameter'iit 

ttre snart? 12' t l t -l;

2 2 4

. Part-B (3x l2:36)

- .-Answer all the questions

a.
No

Question M CO BI'L

8. A Caritilever rod of length of l20mm with circular cross section is
sobjected tq -a cyelic transverce load varying from -50N to l50N at
its free end. Detenhine the diameter ofthe rod, by (i) Goodman and
(ii) Soderbeg method using the following dafa. FOS=2. theoretical
stress CoDcentrati6n factor=. | .4. Notch sensitive f'actor=0.9. Uitimale
strength =550MPar Yieid strength is 310 MPa. Endurance limir is 275
MPa. Size correctiol factor-0.85 arrd Surface Correction
lrctor-0. c)( l.lc)7 )

t2 I 4
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. Answer all the questions

''' '; .'
Ansrver iil the questions

( l0x2-20)

(5x l3:65)

O. No' Oucstion M CO BTL
t,, Deser.ibe'ttre material properties of Hardness. Stiffness 2 I

2 What are the unilateral and bilateral tolerances? | .220-25 2 I

3 Differentiate between rigid coupling and flexible
ioupling 2.l9s-28

2 2 2

4 Detlne the tenn critical soeed of a shaft?2. | 93- I 8 2 2 l
5 State the disadvantages of welding 3.223-36 2 3 3

Lisf 'ou't three conditions where tap bolts are used

(3.219,10)
2 3 2

7 Define the term of fluctuation speed and Energy
,, a^^ -;.\+.JUt-ie )

2 4 )

8 Distinguish between close coiled and open coiled
-sprin gs. {4.29-2-Z)-'-

2 4 4

9 What is meqnt by hydrodynamic lubrication and

a'dvantages of hydro-dlnamic bearings? (5. I I I - l4)
2 5 4

I f l List ale.four'.advaniag€s to rolling contact bearings
-over sfid ing contact bearings .(5.114-27 |': ., : . 

l

2 5 2

Q.No 'Question M CO BTL
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of'alloy steel,: fldRges are of cast iron and bolts are of
steel. louirbolts. are used to couple the flanges. The

shafts are keyed to the flange hub. The permissible

=200MPq.(fl',Si,eai stress on bolts =l00MPa After
designingithe various elements. make a neat sketch of
the assembly indicating the important dimensions.

Check stresses developed in the various members, if
thumb rules are used for fixing the dimensions (unit 2

notes oroblem ll)
r3.(a) Astructualcbnnection shown in figure is subjected to

an eccentrii force P of lOkN wit an ecce-ntricity of 500

mm. The ientre-disiance between bolts I and 2 is 200

inm and I and-3 is'150 mm. all the bolts are identical.

Aisufib 'sheai 'stiess 80 N/mm2 for the bolt

l3 J 4

'.1 .l :: :l ' OR
13.(b)

t

Arbracket ihorvnrfigure carries a load of lOkN. Find the

slze. of the weldr if the'allowable shear stress is not

ex.ceeo /) t\/mm-(J. I I o)

t3 J 4

: :' ', oR
l4.(a) It is required to design a helical compression spring of

+i+cular wi.r€r-subj ected {o an. axial load, which varies

$om .15 kN.{o-3.5 kN . For this ranse of, load. the

t3 I 4

'. i.1_ rl"
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OR
rs.(b) A shaft of leiigth 1.2 m is supported on two identical

:deep groove ball bearings- The shaft is fixed with a gear

af its centre which is roratinq at 7?O rnm The tanqential

l3 5

and radial' foice 'cornponents for the gear are lkN and

0:8: kN raiif;ectively. Expected life of the bearings is

t5OO$htiurs'with a reliability of 80%. Neglecting the

effrict' of axidlrforcd (if any).calculate the dynamic load

ratiirg.'if61 the.$earings .so that they can directly be

selected from manufacturer's calalogue. Use lbllowing
data: Loa'd factor i.zs,- t-=o. s++ t L | 0[loge( I /R )](] 

85a7

,(irnit 5 ioted problim.T)

a.
No

: ,,., ..i: t: , Question M CO BTL

16.(a) It cantiievei:Utiam macie of i6ld draw steel 35C8 (Sut = 550
MPb and Syt-320 MPa) is subjected to transverse loading
at its erid. I!':viiies from 50N (up) to 150 N (down) and an

etei ffit'ri,section for inflnite lif'e ot'rhe
li;ia

l' ,, l,i r.o N

l5 4

'--:.. 'i; :, r'.., OR

(lxl5=15 marks)

.,:.::: :.:a.. ,..=, ,;;1 1.41'.,1 ',

. . '. |: "r:1.: t \'..::... r, l . -:.:

r. ,l
: :.t. :,.t1"'.-:, rr-1e..:t a :1r.1;.1 :
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16.(b)

.

-#An engine rul

cranK,refiory,!
rorrirr'e and 1r

rllrlpgd at a speed of 480 rPm. The

lawn to a scale lmm= 200 N-m

rk angle. The areas ofthe diagram

l5 2 4

lha':r-n

1i0i1
tolal

ean,torque line in sq.mm are in the

l32. +l 53,-l 66,+ I 97,-l 62. Design

fluctuation ofspeed is not to exceed

iat ttie riin breadth is approximately z.)
ingss and 90% of the moment of inertia is

.ensity of the material of the flywheel is

*;#r,'.--, ,$"B,Sf *Nt -

,.


