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Instructions:
(l) Attempt all questions.
(2) Figure to the right indicate full marks.
(3) Assume suitable data if necessary. i '

(a) Only scientific oalculator is allowed.
{5) Drarv neat sketch wherever essential.

SECTION.I
Que.1 Explain following.
(A) Explain overseas standards (e.g." ASTM, DIN, SAE, AISI) for ferrous materials.
(B) What are the salient features used in the design of forgings? Explain.
(C) Enlist theories of failure and explain maximum shear stress theory.

OR
Que.l Explain following.
(A) Draw and describe stress strain diagram for mild steel.
(B) State and explain the design considerations of welded assemblies'
(C) Write ergonomic considerations in machine design.

Que.2 Explain following.
(A) Explain various factors for correcting endurance limit.
(B) A rnachine part shown in Fig.-l is Jubjected to a completely reversed load cycle of 20 kN.

The notch Jensitivity can be assumed as 0.7. Determine the life of the componen! if the
factor of safety is 0.6. Assume LJltimate tensile strength as 400 MPa. The surface factor is

0.7, size factor is 0.85 and the calculations are expectedat5A% reliability. The theoretical
sress concentration factor for shoulder section is 2.3 and for hole section is2'25.

Fig. - I
OR

Que.2 Explain following.
iA) What is dynamic loading? Explain different types of dynamic stresses witii neat sketches.
(Ei A stcppetl steeJ shaft ABCDE suppofted in bearings as shown in Fig-Z. is sub-iected to a

non-r'otating force of'4000 N. Shait is rotating and is rnachined irorn steei with an ultimate
tensile stren,g;th o1' 500 l,{Pa. Taking sr.rri 'ace finish factor as 0.8, size f-actor as 0-85,

reliabilitl,factor as 0.897 1'or 909.i0 reliabilitl '. F-ind the expected life of the shaft using the

f'actor of safbt-v as 1 .25, il all the iriiets are cl 3 nim radius. l 'ake value of the thecretical
stress concentration factor as 1.68 and notcli sensitivit.v as 0.78.
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Que'3 Explain tottT?firoom 
for following mechanisms shown in Fig.-3 using kutzbach Justify

(A) Find degrees t
l4l
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(c)
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A shan is required to transmit 1 yy pow.er,t il?:ry-l;i:'l1i#H:x1J"'Ij|',il'fi'ft'[
I'f I iffiX"Jii ;".1fi :?il 

" 
il& ilfi1* ;iE ig:::i' the inaterial or the shaft is

ir ior, iiiliil dil;;;; oi tr'" shaft and sh*' :t:*." ll9,'1::1:
iy#i;;;il ffiffi;tyi*rionur rigidity and lateral rigiditv? Explain'

SECTION - II

Fig.-3

1X;- Hf,T:"r#ffiif;- fortransrnission of maximum power with both approaches? tsi

(B) A cross helt arrangement has centre distance between p-lft't 
"t 

1500 mm 'The small pulle'v t6l

rorarcs at 1000 rpm and the bigger;;ii;tt rotate at stltl rpnr' The flat belt used is 6 mm

thick and transmits T.5KW power ut'U"iirprcd of 13m'ffit".i*.11i1 Il: 
t" efficient o[

friction is 0.3 and the clensity ortn" uett marerial i, lio r.gAn3. If the permissible tensile ')

stress for the belt is not to exceed 1'751'{/mm2' calculate'

l.diameter of the PulleYs,
2.length and width of the belt,and

3. Initialtension reqr-rired in belts' 
Ol.

Que"4 Explain follorving" 1,-,. i51
j^l E*ptuin the design of anls of cast iron pulle"vs'

(B }A f l a tbe l t i s requ i red to t ransmi t3Ok lv | romapu l l e , vo f1 '5mef fec t i ved iamete r r i l n f l i nga i : | 6 i
300r'm..fhe angle of contacr i, ufou,t over 1 1-,24 aftt*'.lr.ru",,r*rence' l'he coefficieni cf

tiictir-.n Se{neetl ihe Lreii and pLilley surface is 0'-r'Detciloln*' toLlng centrifugal,t*nl::)lt-'i::

accorLnl, v",ir1tir oi:rhe belt reqLrirei. ti i, git'*'"t thal th':.l-'eii tliickness is 9'5 inrir' dellsii"' i;l its

marerial iu i iCO ig/,o anri tire reiate.J peilnissible r.vo.kir-ig stress is 2'5 I"l'Da'
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Que.5 nipiuin fottowing.
(A) Derive the equation of torque transrnitting capacity for single plate clutch using all possible

approaches.
(B) In a simple band brake as shown in Fig.-4, the length of lever is 440 mm. The tight end of

the band is attached to the fulcrum of ihe lever and the slack end to a pin 50 mrn from the
fulcrum. The diameter of the brake drum is I m and the arc of contact is 300o. The
coeffioient of friction between the band and the drum is 0.35. The brake drum is attached to
a hoisting drum of diameter 0.65,m that sustains a load of 20 kN. Determine;
l. Force required at the end of lever to just support the load. ' ,, ,
2. Required force when the direction of rotation is reversed.' 

' '

3. Width of steel band if the teniile stress is limited to 50 N/mm. ,

I5I

17l

OR
Que"S Explain following.

(A) Explain internal expanding brake.
(B) The contact surf'aces in a cone clutch have an effective diameter of 80 mrn. The semi angle

of the cone is 15" and co-efficient of liiction is 0.3. Find the torque required to produce
slipping of the clutch if the axial force applied is 200N. The clutch is employed to connect
an electric motor running uniformly at 900 rpm with a flywheelwhich is initially stationary
the flywheel has a mass of 14 kg and its radius of gyration is 160 mm. Calculate the time
required for the flywheel to attain full speed and also the energy lost in slipping of the
clutch.

Que.6 Bxplain any TWO.
(A) Explain simpie band brake with its applications.
(B) Explain the diffbrence between open belt drive and cross belt drive,
(C) Eniist type of clutch & explain working of centrifugal clutch with neat sketch.
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