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Sixth Semester B.E. Degree Examination, Jan./Feb.2023.-'*

Design of Machine Elements - Il
Time: 3 hrs. t''1-. Max. Marks: 100

"a:"
Note: 1. Answer any FIWfull questions, choos{fl,*t NEfull questionfrom euch module.;'

2. Use of design data hand book is pern?i#e** *.*,

3. Missing data if any, may suitab?_k*&*Wfro ffiM&4We-1 *#
a. A railway Wagon moving at a velffigof 1.5 m/s is brought {o r,gst by a bumper consisting

of two hilical springs aninged igpiialtef. The mass of the W.$S,gn is 15,000 tcg. rfre springs
are compressed by 150 mm inffirl'ihg the Wagon to rest'=fFe spring index can be taken as

6. The springs are made pftStilhardened and tempered'bt'eel wire with ultimate tensile
strength of tiso N/mm2,arig hflodrlrs of rigidity o(At$zO N/mm2. The perrnissible shear

stresi for the spring *iffifln be taken as 50% of*h&himate tensile strength. The springs

should have square affibtrnd ends. Design the dii$|liB. (10 Marks)
b. Discuss the signi{gr"ryYbf nipping of leaf springs iffith appropriate sketch. (04 Marks)

c. A semi-ellipticlffiaffiring used for automob'dB Suspension consists of three extra-full length
leaves and 1$ ffipfluated length leaves 'iniluding the master leaf. The centre-to-centre
distance b_g w.dri\wo eyes of the spriri$fi$"l rn The maximum force that can act on the

spring iff-$*lOt. For eich leaf, the r66=of width to thickness is 9 : 1. The modulus of
elasticffi$the leaf material is2ffikGPa. The leaves Sw*pre-stressed in such away that
whe@l 'force is maximum,*msfresses induced lgiff leaves are same and equal to
450 Nhilm2. Determine (r) the lffiH& and thickness off#ifrb ; (ii) the iniJial nip
(iii) the initial pre-load required to close the gap 'Q'.,

-*@ oR .tfl
2 a. Describe the phenome@df creep and slipdia*th"tr elt drive.

b. It is reouired to select aY-belt drive frqdrubrmal torque
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pitch diameteffithe driving pu11effi1d0 mm. Desig4 the V-belt. (08 Marks)

c. It is reqqired.to select a 6x19;gir#rySpe with 156%,futensile designation for a hoist on the
basis g&l.hg [fe. The weig]4=,offie hoist along #futt. material is 5 KN. It is to be raised
fronu.f;dhpth of 100 m. T\gmaximum speed of 5ih/i is attained in 5 seconds. Determine the

.{S.' (06 Marks)

-&-':gi+ "
.,i (04 Marks)

It is required to selecl aY-belt drive frffiiibrmal torque
runs at 1440 rpm:to a light duty co
24 hours per d{ffiSpace is available$_dffientre distance ffiout 500 mm. Assume that theffil&entre

M160 mm.I

size oGryire rope and diameter fpf lffig life on the basis of the fatigue as failuresize dGryire rope and t$pffite diameter fpf lffig life on the basis of the fatigue as failure
criterion. Take-O.5 kglii,as"mass per unit lengh of the wire rope. 70 KN as the breaking

*.dy,,j*"nh 
of the w,tr-q.#fb. What is t}fuWfr of safety of this wire rope under static

"'"fconditions? Takftffiflimensionless"quantitv = 0.0015 for long fatigue life. (08 Marks)
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a. Describe &eftpibotfr failure modds.d (04 Marks)

b. It is requiref, to design a pgir%f spur gears with 20' full-depth involute teeth based on the

Lewis equation. The vgffi factor is to be used to account for dynamic load. The pinion
shaft is connected to affi@KW,1440 rpm motor. The starting torque ofthe motor is 150% of
the rated torque. TheppdEd reduction is 4 : l. The pinion as well as the gear is made of plain
carbon steel with\qnhlbwable static stress of 200 N/mm2. Design the gears, specify their
dimensions apffigest suitable surface hardness for the gears. Take a f.o.s 1.5 for beam

strength. Theffiimum number of teeth on pinion is 18. Endurance limit for checking the

beam strp:rgth of the teeth is 259 N/mm', Take face width to module ratio as 10. Assume

careful$;fut gears (class II). (16 Marks)
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4a.
b.

Obtain Lewis equation for the beam strength of a spur g.ul t*S:."-_- (0{ Marks)

A pair of helicai gears with a 23' helix angle is to transmiLffiliW at 10,000 rpm of pinion'

The velocity ratio is 4 to 1. Both pinion and gear areg-ffi;#ade of hardened steel with an

allowable stress oa=l00MPa. The gears are 20;stbmffid the pinion to have 24 teeth.

Determine minimum diameter of the gear that p bb used and the required BHN. Take

5a.
b.

wear and lubrication factor as 1.15. Ratio of facffi.,fatfr to normal module as 10. (16 Marks)
&J

-.s'.*. r/

List any

(r) The inner &ameter.
(i1) rhq idth of the friction lining

requiied to engage the clutch.
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6a.
b.

$ Module;4*
perties of a go@iction material used in clutches. (06 Marks)
-of 

five stedlslates and four bronze plates. The inner and outer

s me 75 anO T5O mm respectively. The coefficient of friction is

, six desirableproperties of a goo'dfiiction material used in clutches. (06 Marks)7 a. €xpYain ant
5,,E$multi-dik clutcprynsiits 

-of 
five steelryh[es and four bronze plates. The inner and outer

+@ry9",.ters,of theffifun ai't' a.eff r4,f9 
-*3,1Y1.,1,"j11I* 

.::T:,:1,"tfl::,':i-':
0.1 ;t;tr ;i&"t of pressurgjg4 hirtio, lining is limited to 0.3 N/mm2. Assuming

uniform *e#$ffio.y, calCuhte;ffiffihb required force to engage the clutch, and (ii) Power

transmiffiffigfficity at 750 rpfrffry _ (06 Marks)

A cone c1llffin with asbestod friction lining transmits 30 kW power at 500 rPn[. Thec. A cone cfuffin wit-h asbestog friction lining transmits 30 kW power at 500 rP{. The

semi cone angle is lffii,l-\nhe outer diameter is fxed as 300 mm from space limitations.

Assuming uniform wqar theory calculate ;

(iil) T
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(08 Marks)



OR
I a. A single block brake with a torque capacity of 250 Nm is

drum rotates at 100 rpm and the co-efficient of &iction is 0.

equati D the Rai

(i1) The actuating force and hinge-pin reactio,gffifrticlockwise rotation of the drum.

(ii, The dimensions of the^block, if the intehsT&fof pressure between the block and

brake drum is 1 N/mm2. The length ffie#Iock is twice its width.

:e whether the brake is self locking .dI*pU;:State whether the brake is self locking #r*ffS
k=_rro ___dS-g.oo
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in Fig.Q8 (a). The brake
late

(r) The actuating force and hinge-pin reaction fuffieYcwise rotation of the drum.

b. A differential band brake
y and the maxi
n the friction I

ile stress in the band is 50 N/mm2.
the brake drum is 0.25. Calculate

are 100 mm and 3 mm
The coeffrcient of fri
(i) the tensions in the (ii) the actuating the torque capacrty of the brake.

Find out is self-locking

"*ffi Modu$-H-:6@ A. @

g a. ObtainPetrofPs ggua,{ionforco-efficienffiction. Mentioq@assumptions. (06Marks)

b. A 75 mm tong @purnal bearine o#Q$m$er ?5 mm suffi 
1 

19ad of 12 kN on a journal

tunring at lSg-Sffi. Assuming a /cfuTo of 1000, *q H ofl of viscolitv 0rp1 kg/"T-"t-!h'

.d-.

ryM-J&
,mY\ " '11'l;,,,,:,,:,,1r,11::P'i#:fup ,*_%-{.@ Fig. e8 ffiru- ffi;' (08 Marks)

,w-,, *.W *,*e o,q.. - -e- \ - \; /,
f-,{e.r^w*.."-; Modul&S-"

coefficient qf ftiction by using (i) the McKeeoperating temfteiature. Determin&ffie coefficient {- friction by using (i) the McKee

e[uationg* ff the Raimondis4d boyd curve*ffialso determine the amount of heat

eenerated{rsing the coeffreienJ-.'of friction asqoebhlated by the McKee equation, and

ii"l eryirire the probaffie.qr&face temperature"pfThe bearing, using the following equation

w 
**- W *. on

t0 a. Describe q;*ffii. bad carryiqfficity and (ir) Dynamic load carrying capacity with

respect tffi,*rffi:iction bearingsll (04 Marks)

andpssiming that the

b. e singte-rotflattp groovqUaffi bearing is subjected to a radial !'1ce-of 8 KN a1d a !h*:t
forceif 3 KN. ffre stra*futates at 1200 rprn The expected life Lron of the bearing is

20,000h. The minimufficeptable diameter of the shaft is 75 mm. Select a suitable ball
(10 Marks)bearing for this appligptl\ , a , -,- --:-, L.----^L^r l,.,nn \r ^^r ^ -^.{;^r

A singie row deepgt6or. ball bearing is subj99!9d t9 p axial.thrust of 1000N and 
1 

radial

toad if 2200 )1$ffi.md the expected life that 50% of the bearings will complete under this

= 2500 N and C = 5590 N.
*!f*tSrF
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in all dissipated in still air at20"C.
,'' W

d -.* )E@'S' (14 Marks)
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operating

(06 Marks)


