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2M8605 Design of Machiue -glemenrs

Instructions: (l) Attempt all que_ctions.
(2) Assume suitable data if necessary.
(3) Right Figure indicares firll marks.

Total Marks: 70

Que. - I

Que. * I

Attempt the foilorying questions. 
section - r

{A) 
3rru;#:.equation 

of torque transmitting capacity for singre prate ci*tcrr (0s)
(B) A plate ciutch three disc on the driving shaft and two discs on rhe driven shaft (07)providing fi:ur pair of conract rurac-r. rrr. o,,t.ri" iio**r", of the contacrsurface is 240 mm and inside diameter I20 rnm. Assuming co_efiicient offriction is 0'3' 

l',ng-:hr rotui rpuing a.r-;r;'-;g.'t,,. prates rogerher totransmit 25 kw at 1575 rpm.
If th'ere are 5 springs each of stiffiless l3kN/rn an<J each of the contacrsurfaces has worn awa.v by 1.25 ntm.Find the maximum power that can betransmitted. Assumiug uniform wear.

OR
Atternpt the following questions.
(A) 

i#ffiJffffit|ln 
of torque transmitting capacirv tor cone crurch usi'g au {05)

(B) A rnulti plate clutch of alternate bronze- and steer plates is to transmit 6 kw {07}power at 800 rpm. The inner radius is 3g nrm una ort.r rudius is 70 mm. Thecoefficient of friction is 0'1 and maximum ulror"urrr" fressure is 350 kN /m2determine
(1) Axial force required
(2) Totalnumber of discs
(3) Average pressure and
(4) Actual maximum pressure

Que. - 2 Atternpt the following questions.
(A) Exprain simpre Band brake rvith its apprications. (05)
{B) In a simple banrl brake as show_in Fig. (A), the lengrh of lever is 440 mm. (06)The tight end of the band is attachecl rc"th" n tr.unr of the lever and the slackend to a pin 50 tnm from the fulcrum. T'he diameter of the brake drum is I mand the arc of contact is 300". The coetlicient of friction between the bandand the drum is 0.35. 'fhe 

brake drum is attachecl ,o u r-,oirting drr.r'r ofdiameter 0.65 m that sustai's a roacr of 20 kl... Determine:
(1) Force requi.ed at the e'd of'rever to just supporl the roatr.(2) Required forcsr rryhen the direction oirotaiion is reversetl.(3) width of steei band if the tensile stress is iimired to 50 N/rnm2
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OR

Que. * 2 Attempt the following questions,

(A) Derive ihe equation of braking torque for single shoe brake. (05)

(B) The layout of a brake to be rated at25A N-nr at 600 rpm is shor"un in !'ig' (B)' (06)

The tlrum cliameter is 200 mm and the angle of contact of each shoe is l20o'

The coefiicienl of friction maJ-- he assumed as 0.3 Determine'

(1) Spring force F required to set the brake'

izi lvlmtriof the shoe if the value of pv is 2 N-m/mm2-sec

Que. - 3 Attempt any TI{REE.

(A) Explain centrifugal clutch with neat sketch'

(B) Explain lame 's Ecluation for thick cylinder sribjccted tc an internal pressttre'

(C) Expiain the frrllolving felated t0 thick cylinder type pressLrre vessel'

(D) Expiain disc brake rvith neat sketch'

(t2)

Section - II

Que. - 4 Aftempt the follorving questions.

(A) What is stress concentration? What are the, causes of stress concentration? (05)

Expiain rviih diagrarns, rnethotls for reclttction of s*'ress concentration'

(E) A polished steel bar as shown in Fig. (C) is subjected to axial tensile force (07)

thar varies fiom zero to P*ox' It has gioove 2 mm deep and having a radius of

3 mnr. The theoretical stress conceritration and notch sensitivity factor at the

groove are l.B ancl0.95 respectively. 
'l'he outer diarneter of the bar is 30 mm'

The uitimate tensile strength of blr is 1250 NiPa. The endu'ancc limit in

reverse ben,Sing is 600 lviPa. Find the rnaximum force that the bar can carry

for 105 cvcles *ith q0v'; reliability. Take surthcc firiish factor I'

OR

Attempt the follsrving questions.

(A) Explain endrtrance limit and notch sensitivity'

(ts) A. rectangular plate with centre hoie is subjected to completely reverse axial

load of 20 I(N as shown in Fig. iD). 
'lhe notch sensitivity can be assumed as

0.g. Determine the plate thiclcness {br infinite life, if the factor of safety is 2'

Assums the ultimate tensile strength as 500 MPA' I'he surface factor is 0'8'

size factor is 0.85 ancl the oalsulation is expected aLg}' ..o reliability. for which

the reliability i"actor is 0.897. 
'I'he theoretical stress concentration is 2"5.

Atte*rpt ttre followiltg questions

(a) Explain the equation to fincl the lengtli of open ancl cross Lrelt drive?

(B) A V-belt drive is used to transmit 30 kW power fror1electric m'otor running

et i44}rpm to a machiue running at 480 rirm. The centre distance between

the inpur and oritput shaft is 1m. the pulley in grcove an8]e. il 
iL ?"q 

tl. i ,
between belt and prrlley is 0.2.'the density of belt ntalerial is 1000 kg/rn'and

the allowable ten;ile siress for fie belt is 1.53 N/rnrn'. The cross sectional

dimensir:n of the V-belt are
Witlttr of the belt at toP'=37 n'wt
Width of the belt at bottom: 19 rnm
Depth of the belt == 25 mm
Find:

(1) 'fhe minirnum number of beli required and
(2) The pu.lley diarneter

i : l

Que. - 4

Que. - 5

(0s)
(07)

(0s)
(06)
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OR

Que. -5 Atternpt the following questions.

(A) Derive the condition for transmission of maxirnum power with all possible
approaches?

tB) A cross belt ar"rangement has cenre distance betrveen pulleys as 1500 mm
.Thc small puliey rotates at 1000 rpm and the bigger pulleys rotate at 500
rpm. 

'Ihe 
flat belt used is 6 mm thick and transrnits 7.5Krv por,ver at belt

speed of 13m/s approximately. The co efficient of friction is 0.3 and the
density of the belt material is 950 kg/rn'. If the permissible tensile stress for
the belt is not to exceed 1.75N/nrm', calculate.

(1) diameter oi:the pulleys"
(2) iength and rvidth of the beli ,and
(3) Initial tension require<i in belts.

Que. - 16 Attenapt any TtrlRtrlE.
(A) What is desigrr of machine eiernent? Explain the phase of machine design.

(B) Exph.in reiiability factor also explain cumulative damage in fatigue.
(C) Derive the equation of be lt tension ratio for tlat belt drive?
(D) Explain types of welding positions.

Sgures:-

Fig. (B)

(0s)

(06)

(12)

ilr
f+ i=i'-f 

I tot'tno

iii
l*-, i-
, i ,
lr-'l

Fig. (A)

Fig. (c)

{.**8{:FND OF PAPER** ***

Fig. (D)
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