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Note: l. Answer any FIYE full questipns*4&flU$rng ONE fiull question from each module'

2. [/se of design data book is

1 a. Briefly explain,the constructiSftffi lications of Timi"g.*bdt . ^-!,iY':T:l;. ;lffi ;-ilti;;i'"-o'..ffipWffi"e r"i a service loadqngin g tuom.2259.* l: ?11!]] l1l
axiafueflection of the rffi$for 11,-" above load rap$iS6 mm. Taking the spring index as

i a"rign the^sprinj ffi$ermissible sffess or&ge"i\dPa. Assume modulus of rigidity
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rime:3 hrs' #M. .....1...@*' Marks: loo

rr ' ffiJ *{\ '':'"+

"\ "'fl 0R ry" *
2 a. Explain the pqoqp#Lf equalization of streqre,Sin leaf springs. (04 Mark$- ;. fi;lby.t&.$- diameter rotating at 9Q0 $m, has 6 grooves and drives another pulley of

;bb ffifi&.r", by means of V-Uq,ltd*of cross section.p. The centre distance between

;;ll"f ;r 1500 **. hfr" drive has tqwork for I 2 hours/day rrnder medium shock load. Find

irrr pffffi capacrty ofthe drive. W. u*#"' , (t6 Marks)
rki' t\" Module-2 & "'* ".' ''".

ffiffi.dff'
T-l-l *ffiu* 18ME62usNl I I l I I | | I I | ft+S

lvlouulc-z
3 a. Deriveanexpressionforfficativenumberofte&*fahelicalgear'"cs r" (06Marks)

b. Design * rp"" g""r ari"o,osrteel to transmit {,-qffi,Yf.atgO0 
.p*. Allogable static stress for the

r ',t. r ISSp^r^r^^ -^^-:^ - )- tln l\rfDo T)iometer of
material of the pinion is Uo,:200 MPa ap.{th'ffiof the gear i&-qk= l4u Mtsa' Dramercr or

* 
lno """' The centre rb-Jsv'around 200 mm' The gear

the pinion is to ffiO mm' The cenffid$tffnce of the dri4

"d;;;d; i-ffiffi. 
i"*r'"-a;krffi#be 1.0. Determiffi..frre module and face width or

the sears from the ti*J poi"t of t#rgtfr (Lewis equation)' Check the design of gears for

;;;;;ft;";. rtr"ngit . Rsst4gle'ci-a* i, 
"o-rnerciat 

gears for which consider dynamic

load factpr:"a: 572N/mm. 
","* 

ti' ' ., " (l4 Marks)
.p& \t - x! .rr '',i'

I .,,::1\ i! r'::+., i.iiF

a. Deri$e Lewi's equation{ci} g spur gear' "{$. ri (uo lYrarKU/

;,,,**F#;;-,ui,""fi;;&*t*-i s'.r;" tran$ihii'l8 kw !9m pinion rotating at 4000 rpm' rhe

{,*=rqgear is to rotate dffi.pr". The helix a:ibtii lt -3-0'. Th" teeth are of 20o stub involute in, "H;;;i ;il;. fr&rffi;;i teeth on pfniJn is 20. AllowabF '?,to ltress "1 ryi"1',:l
;;;;;;d';& ffi.7 MPa. peq*g$+he gear from the stand point of strength' Check the

[;;tg, aL,"+e**ic and *"ur$i$ifgth. lake Cs = 1.5. Take dynamic load factor as

c:1+oNir"{n. er (14 Marks)

ei. .,,:,,.. 
.t=:.*jr *,,

r ^,-,: t^ ^^"^+i^- *fXil o 
t{krt o.ot .*,.,r,0;,.,t (06 MafkS)

i$ 51.7 MPa.

*. Module-3
>th ffigeun uI ri-t *-gtes is to kansmit 5 kw at 1200 rpm of pinion'

10

Pinion diameter is"f0 Sm and the velocity ratio is 3.5:1. The tooth form is lai composite'

":d*'\

Both pinion 
""g-fiffi;;e 

of cast-iron with oa = 55 MN/m2'

(i) Detemrine\the face width and the rpquired module from the stand point of strength

using Lewi's equation. Take Cs: 1'0'
'Y(ii) Chpsk. trr" O"lign for dynamic and weax strength. Take dynamic load factor

\--l 
G-E139.7 N/mm. (20 Marks)
"'"-'*"'' I Of 2
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7 a. Derive an expression for torque trffi-:@i", *eacity of a cone,qh$tr according to uniform
wear theory. i 'tp 6s' \ (10 Marks)

b. A multipleplate clutcb has 2 b_ffi%na f steel discs. The fiction material can withstand a

p."rru." ofb.t N/mm2 and coffint of friction = 0.15. The outside and inside diameters of
friction lining are 200 mA aa#120 mm respectively.'aDetbrmine the power transmitted by
the clutch at 1000.p**ffi mu' (10 Marks)

\h B .s*s
S&,,'

ffig- oR @

A single block ffi"ffiitt a torque capacity qffiO N-- is shown in Fig.Q8. The brake drum
rotates at 100 rlim[6@oefficient of friction Fffi. Calculate:
(D Actr,raliitgfoiie and hinge pin reactiffior clockwise rotation of the drum.
(ii) Acftffifforce for counterclockwis rotation ofthe drum.
(iii) T}$fryf" ofheat generated auffibraking action. 

-Sh,.

,'* ff-* 
-

OR
Design a wonn gear drive to transmit 18 kW from a ffidflrotating at 1440 rpm to a worrn

*'.Wf ^ t
wheel to rotate at 40 rpm. Assume 20' FDI form,6seffiile factor CS : 1'5' Worm is made of
hardened steel while gear is of phosphor Bron4qpSeriat with an allowable static stress of
103.5 MPa. Gear temperature is 60"C and ampfrittYtemperature is 30oC*Check the heatingnPgrolurw lD vv v erlu quvrYuL lvurl,vrs! "" -.fi;-"
capacity ofthe drive and also calculate the ffienrcy of the wonn gear-dfi*h.

dM'eF' - )',

rdf**&. (20 Marks)

(iv) ','bifoensions of shoe block i
a*,ranr.urE .ruLlurl."iito*ut t. bearing.,NBure is 1 N/mm2. The length of

' ;w' o{$"

the block is twice its wid*rScu ;*m.,s' ;
A }L }f

- '%. 
* .'- ,'tS0mm "+:

i&

# 
'W,acr,*J,or*rio,W{-& Wl

M--"/ Drum R1$11*r 2{E mmd\* wffi!--'l -"";ru:*
"q@ nmq ffiiu.q8 @1* (20 Marks)

3ish \d.j \ N "& s/
"n*{ fqq ffi

.."r*, , Module-S
a. L{eriiion the advantages{affiisadvantages*0ffi$Ulling contact bearings. (06 Marks)
U".","qy@S mm long tulljmqmffil%earing of diar&ffifl75 mm supports a radial load of 12 kN at the

ffiaft speed of 18ffi. Assume ratio gf ffiameter to the diametral clearance as 1000. The
'* lri."oritu of oil ishffi ia.S at the oodqatifls temperature. Determine the followine:

shaft speed of l8ffiffi. Assume ratio gf dlameter to the diametral clearance as 1000. The
vir.osity of oil ishffiF ia.S at the opftrtiflg temperature. Determine the following:
(i) Sommffilflnumber *ry
(ii) Coeffi&ierldof friction base@ McKee's equation

Sfne -
(blaer) ,

60 nm .i-r \
a et***"*

/

(iii) Amoun$6fheat generate@ (14 Marks)

tf!f!f**

2 of2

.*ufuu
,^ -'{:-' OR

10 a. Derive an expression fokffifficient of friction in a hydrodynamic bearing based on Petroff s

equation. , d (08Marks)

b. A ball bearing ffifr'Ug at 900 rpm is subjected to a radial load of 2 kN and a thrust load of
1.2 ld{. The beafnf is in use for 10 hours per day,6 days in a week for 3 years at95oh
reliability. Det6ffi?ine the size of medium series ball bearing that can be used for the above
loading condifion. (12 Marks)

p


