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Sixth Semester B.E. Degree Exam[.q#1[on, Jan./Feb. 2021

Design of Machine FLBffirents - ll
^'%$d "(gx'qqffidd 4\

Time: 3 hrs. $%** *@x. Marks:100
ffi r {-k6'mw"wfl}

Note: Answer any FIVE futt questions, gleWmg atleast TWO questloffs from each part.
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I a. Derive an expression for
section ofa curved

stresses due to ingflat extreme fibers on the cross-
(08 Marks)

ile skess and max stress of the component shown in
distribution clearly*

stress distribution. (14 Marks)

b. Determine the maxin4;;rryten
Fig.QI (b) and shorg.thffiess

,#ffi
ffig'\ :i"Jd. #*\"

*r ' ffi6d

d*\

2a.
b.

and.$60inm respectivelyffi"]acketed by o+jfulertube with an outer dia 200mm. The tubes

4'1€ dssembledty a shriffi process in s#ryway that_maximum principal stress induceddrg assembled by a

lq 36.45N/mm2. Tht
I -(.*" .
' ." Lretermlne : &"'t

e*

process rn spcj}\9 way mar maxlmum pnnclpal sress r
is subjecteffih internal fluxed pressure of 60N/mm2.

wDetermine : &*d.*s
i) Shrinkage geffire
ii) Resultant @ftgBntial stress

%ffi- */
wf ,g

?

3 a. Design a spring used in a reb-oil system so as to absorb l20N-m of energy with a maximum

force of 3000N. Assumffiqiry*g index 8, FOS = 2,ry: 0.55GPa and G :79.34GPa.
.*e (08 Marks)

b. Write a short notepn)trPlNc. (04 Marks)
c' Design a leaf sp@dor following specification for a truck. Total load: 120klt{. Number of

spring:4, pffisible stress is 0.55GPa. Span of spring: 1100mm, width of centre

band = 100mnid{d allowable deflection 80mm. Number of full length leaves 2, number of

s, / -}.',t-b'y\!
& tl*4 **,*d m*rf -J'L,l- *ffiY .,*ryW# { Pqh

d*S . rig'ffi(b) -/ 
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(12 Marks)

-.",/ ""-ryk* d -

Write a short noteqn dmpound cylinder. %e 
* 

-@ (02 Marks)

A cylinder is pre"i,iUea *itf, u dut eg.effiteel plate hdblbf 500qm diameter and is

supported arouni the edge. It is subjeCttld to a uniform pre-ssurc of 5N/mm'. The allowable
working stress fof the material is 7@nm'. Poisson's ratio 0.3. Determine :

graduatedJ-.9a$es 6. Assume E = 206.92GP a.
l&s+l:-1r.*\

d4$*sld l^fo

(08 Marks)
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4 a. Derive on expression for torque transmitted by disc pressure theory/plate clutch)
(05 Marks)

b. Determine the power transmitted by a single p"W$*E 9lulch assuming ""iPq 
pre^ssure

distribution. The friction surface have on outqidffiiE of 350mm and inner dia of 280mm.

The speed l000rpm, coefficient of frictionis OlB#and max allowable prgsure is 0.85MPa.
M, * . * (osMarks)

A simple band brake operates on a drum,f,ffi in diameter thl is rrs#g at.200rpm while

absorbing 15KW of power. The coe$cieffit4f friction is 0.25. The brak€ band has a contact

of 270o and one ""iir fr.,*"l ,-*Sq"d pin and the other 
"o{ 

tb the brake arm 125mm

from the fixed pin. The straigh,&fi*fuft" is 750mm long aqr,t-ffiaced perpendicular to the

diameter that bisects the angle ofjgntact. "'i I

of 270" and one end is fastened to*ffiged pin and the other

Determine: 4 Sp- qn

D Maximum effort reqg{6g@tdAsbp the rotation of
iil Width of 2.5mm ffiffiteel band, if the maxiffi=Ftensile stress in it not be exceed

56MPa

(10 Marks)

(02 Marks)5a.
b.

suitable su

6 Design a

IS

Su suitable sur
900rpm of

2s00N.

material used for both pinion and gear ts r
stress may be taken as 23ffia. Determine
gear. y-:5gear. gfufv
Design a pair of helical*go{rs to transmitc. 15kN at 3200rdn with speed reduction

of high grade CI. Helix
on either gear. Suggest

(10 Marks)

. The gears are alloy steel of case

are to

of bevel gears toffinnect two shafts

precision cut \yiQffi{n cuuers. The{ io is 5 : 1. The power transmitted

. The teeth a face depth. The pinion has 24 teeth.

" (20 Marks)s' '@
dd \-

30

rod

ofa

l*\
ynamic lubriBathn. (04 Marks)

with assunrption made. (06 Marks)

, r,ffiWbine that runs at 1800rpm. The load * rn:r:.#,ffi;

8 a. Design a drive ndit 25KW from a motor shaft rotating at 1500rpm to a

compressor running at The motor pulley is 96mm effective diameter and the centre

distance between the shdk*Is 1.5m. (10 Marks)

b.

c.

:F ,1. ,t * tF

A *a, 
^A

Write a short note on cl#sification of rope driver. (04 Marks)

A 20mm 8 x 19 steEl,Sire rope is used with a hoisting drum of 1m diameter to lift a load of
20kI{. The depthqf{nine is gbOm and the acceleration is 3m/sec2. Determine the number of
ropes required{&qffi a factor of safety 5. Neglebt weight of skip. (06 Marks)

+dTffite a short note

ffierive the Petrofl
c. Design the mffi l

is estimated hbb"ft
r *r'%'"d


