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Design of Machine Eleitfents - ll
L*- *]uffi$ rr^- r\r^.Time: 3 hrs. ry1,*'-- Max. Marks: 80

Note: l. Answer FIVE full questions, cnogffiine fult question froru,lfush module.
2. Use of design dats hand book $; pQniiitted ,iiirr;"
3. Missing data cun be suitable aiYbked '""",,r
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3a.
b.

OR
The following da&6dfers a diesel engine:
Inside cyli

_--o_-_, 
;.1.: 150 mm, Expihoion pressure : 5 N/mm2; Material for the

cylinder and,hepd,a: Grey CI FG150; Fael-fu,sf safety = 5
Design (i) Cilinder
A cast.,ifu.n tpindrical pi

(ii) Head. (05 Marks)
A cast;ifr.o-Stindrical pipe of outpidd'diameter 300 mm and inside diameter 200 mm is
subjected io an internat fluid pressure of 20 Nimm2 and external pressure of 5 N/mm2.
Detdffiile the tangential and radi'{i'stresses at the ffi%And outer surface. Also sketch the
tangential stress and radial strgos tlistribution acro,ps it$lthickness. dM (11 Marks)

,,*,oJ.i;,,, tli:",,&;'n -li*},
r*";u;;;-" Module-Z&m,F "#;';$i'"-1,0"..'".;," rvlu

Explain concept of sliffHird creep in belt
Select a V-belt to tratsmit 10 kW of
an electric mo
200 rpm.

#rning at 720
ice is heavy

,*wk;* Modure-3
a. Give a detailed classiflh,atidn of gears. (04 Marks)

b. Design apan of spur g-e"ars to transmit a power of 20 kW from a shaft at 1000 rpm to a

parallel shaft whibfu ib to rotate at 310 rpm. Assume number of teeth onpinion 3l and 20o

full depth invplifff.fftooth form. The material for pinion is C40 steel interated and for gear

cast steel0.2&d*C untreated. (12 Marks)
I

Y;;':" ii

distance between'"centre of pulleys:'ist600 mm. , ''" (12 Marks)- ,;h 
.,.,"q

,*.,,,*.,' *i:l#*e /\n ,rym*,y
4,. {:qq .,-" '::::u.,rgl?:.ri+r:i+ , 'rir:r" :i OR .ul$rt ,

a. fn aqfiib.pk and tackle mqsffim, 3 pulleys at-thH'top and 2 pulleys at the bottom block.
Derj"ve"'an expression fu,the.:feffort required".tg iaise the load in terms of load to be lift and
p4llley co-efficient. ^ : '," .' (05 Marks)

h'" ;"bitptain any two qpa pf chain used for powi:r transmission. (03 Marks)
b,ryA loaded nu.roovk?rlE car weighs 18 KN and moving at velocity of 80 m/min is brought to

rest by a buffer, cons.ists ,^l ly" helical sglings. 
. 
In bringing the car to rest the spring

undergoes,gu0hppression of 200 .qm. The allowable shear stress is 0.3 GPa and the spring
index is 8.{ ffiWfgn a suitable rp.,..ing. Take modulus of rigidity 84 GPa. (08 Marks)
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''''f,'''OR ''" ,"
6 a. Derive an equation for beam stren$h of helical gear. s -*-#'' (04 Marks)

b. A pair of rnitre gears has pitch Jiameter 280 ,-, d.d5"be width of 36 mm and runs at

10 . !;'

250 rpm. The teeth are A! involute profile an{,a1cilritely cut and transmit 6 kw. Neglect

friction angle, find the arro*tng:._" 
._,, ']!uUrt*, ,,,!!

(1) Outside diameter of gears. i,),,** *u..,+N*:,

(i1) Resultant tooth load tangent.to.g!trCh cone' 
'i*ru "(rO Radial load on the pinion' -&r''''"$ ."''""1

ii"i Thrust on the pinion. - \Y"l ; (12 Marks)

,Y* .osee.l

j' q rnjrllrrr I

15M864

2000 rpm.

b. Derive an exme$ion for reliabilitWfa bearing. (04 Marks)

c. The rollindffiSct ball bearindud&rto be selected to support the overhung countershaft. The

retiability.

*{.**,t

&"r*-' iq&r/'j

flru, 1t@4. {,.*\"
7 a. Complete the design and dettffin. ttf irput 

"apacrt-y 
o{.the worm gear speed. *d::T 

-lit:il;t;ilil;"; trin.L&'#.r,oo.* and a p4tfto. bronze gear having 20o stub

involute teeth. The centffi$istance is 200 mm, tfaSryiission ratio is 10 and worm speed is

{qq*,**' i*#n},' (12 Marks)

eUTcn consists of two pairg.o'f'contacting surfaces for a torque capacityb. DeSign a Single pffite.CIUtch ConStsts Ot two palr*.oI contaflmg surlases rer 4 turL{us u4P4vrLJ

of 200 N-m. Due,t[\pu." limitations the o-uJsi{e diameter of the clutch is to be 250 mm.

r ,: v' l.rlt' '

dW doR
g a. List fi&"nrraterials used in 

"tgf"k 
ilso derive an effil*gssion for torque transmitted bya. List fr{&tp"iraterials used in 

"lgf..ft|6 
Ako derive an e_}P."{gssion for torque transmitted by

phtdefucfr. Assume uniform ffitheory. {: .' 06 Marks)

b. A differentiut UunJUrake has ,H,'Jir".uti"g lever ]2fffi long. The ends of the brake bandilitrff;i"i;;;Jt;;k; hr; ,ffffherating lever 225 ffi long. rhe ends of the brake band

are attached so that their operdting arms u." lg.rtli& phA nl ry.- t lg$l"!e^ drum diameter

is 600 mm, Arc of coatiht is':00" una 
"$#{riient 

of fricticiffi'' 0.22. The band is

3.2 mmx 106mm. {k+\* ,. ,u.nt ,,]' 
' # 't''

(1) fina tn lgibt'for"" require(&t pe end of ope_rafing lever when the band is

subieoted {o a stress of SS Nlnff*f ; .,.*i''X1'
(ir) Wpffii[,the torque applie{}a;$he brake drum sliafi?'
(iO Is ififlstirake self lockiffiidove your answery (10 Marks)

*k* -, ffi:, ,Uoaurf:s #ffig a. Deriyt-Pe.troffs equation pia#girtly l""d"d b.afing' (05 Marks)

t. Desffie ryh !:T_qg-ffiruy f*S l,{at,f1ns at 1800 rpm. The load on the bearing ist. Desffie main bearingffi&"iU- turbine that,funs at 1800 rpm. The load on the bearing is
(11Marks)estifirated to be 2500 N.'Assfrme SAE 20 gradeoil.

ffi .{; 8ilr%-;v . ', '; "a ORkd$s"t fu s' ,r -

10 il*'Lirt and explaint.fu of roller bean!p$. (06 Marks)

rd

.ry.ie
{#ffih "

diA

24000 Hrs. The bearing*lh^u^qubjected to an equivalent radial load of 1 kN. Consider life

adjustment factors forppffilTng condition and material as 0.9 and 0.85 respectively. Find the

basic dynamic load ruYffiil of the bearing from manufacture's catalogue, specified at 90o/o
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(06 Marks)


