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3}'{F.112 Advanced Machine Design-I

MAX. TIME:3 HRS MAX. MAITKS:60

Instructions: (1) This Question papcr has rwo scctions. z\ttcurpt caclr scctiou in scparate ansstcr brlok.
(2) Figures on rigl-rt indicate marks.
(3) Be precise and to the point in ansrvering thc dcscriprive qr-rcst-rons.

SEC'IION: I

Q.1 Aftempt Following.
(A) Explain different types of design.
(B) Explain material selectiorr process with suitable design example.

OR

Q.1 Attempt Following.
(A) What is the effect of tolerances on productivity? Why should close tolerances be avoided, if

possible?
(B) List out the material performance characteristics and explain its in details.

Q.2 Attempt Following.
(A) Explain fatigue stress concerttratiott l 'actor and notch sensitivity.
(B) A cant i lever bearn of c ircular cross secl ion havirrg ul t imate tensi le strength of 500 Ni lnm',  is

subjected to acompletely revcrsed l'oroe of 1.2 kN as shown in Fig. l. The notch sensitivity at llrc
fil let is 0:6. Determine the diameter'd'for a life of 8'000 cycles. Assume surface factor as 0.8.
size factor as 0,9 and the calcr-rlations are expected at 90 o/o reliability, for which the reliability
factor is 0.897. Tlreoretical stress concentration factor may be taken as I '5.

L* t.5 er,

Attempt Following.
Explain Soderberg's criteria rvith neat sl<etch.
A cant i lever bearn of c ircular cross secl iorr ,  rnade of cold drawn steel having ul t imatc tcnsi lc

strength of 550 N/mm2, is l ' lxecl at one end and is sLrbiccted to cor"npletely rcversecl l 'orce of l-5 kN

atthe free end. l 'he force is perpendic:r-rlar to the axis of the beam, The distance betrveen titc fixeci

and free end of the cantilever beam is 200 rnm. the theoretical stress concentration f,actor and the

notch sensitivity at the fixed end are 1.35 and 0.85 respectively. The surface finish factor for thc

beam is 0.80, The expected reliability is90% and tlre reliability factor is 0,897. The values of size

factor are as follows.
Diamctcr, d in

mm
Size factor

d < 7 . 5 1 .00
7 . 5 < d < 5 0 0.85

d > 5 0 0.75
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Q.3 AttemptAny IWO.
(A) Explain the various phases irr design.
(B) Write short-note on ecouorn ics of ntaterials.
(c) sketch and explain S-N diagram for fbrrous and non-ierrous material.

SEC.I ' ION: I I

Q.4 Attempt Following.
(A) Define creep. Enlist the effect of high temperature on metals. Distinguish clearly

creep test and stress rupture test using neat sl<etches
(B) Explain fault tree analysis irr details.

OR
Attempt Following.
Draw creep curve and explain three stages ofcreep curve. (05)
Enl ist  the reasons for fai lures occur in system and object ive of rel iabi l i ty.  Also explain (0S)
reliability theory.

Attempt Following.
Explain modified Mohr theory for brittle rnaterials.
A hot-rol led steel l ras a.yic ld strength of 'Svr:  Svc: 100 kpsi  and a true strain at
= 0.55. Estirnate the factor ol-safety l'or the following principal stress states:
(a )70 ,70 ,0  kps i .
(b) 30, 70, 0 kpsi.
(c) 0, 70, -30 kpsi.
(d) 0, -30, -70 kpsi.
(e) 30, 30, 30 kpsi.

OR
Q.5 Attempt Fqllowing.
(A) Explain distortion-energy theory for du*ile materials. (05)
(B) A ductile hot-rolled steel bar has a minimLrnr yield strength in tension and compressiorr of 50 (05)

kpsi. Using the distortion-cncrgy and maximum-shear-stress theories determine the factors of
safety for the following plane stress states:

(10)

between (05)

(05)

Q.4
(A)
(B)

Q.5
(A)
(B)

(a) on = l2 kpsi,
(b) on = l2 kpsi,
(c) oe = l2 kpsi,
(d) oa = -6 kpsi,

oB =  12  kps i
on  =  6  kps i
on = -12 l<psi
o n  =  - 1 2  k p s i

(0s)
f raclure of cr (05)

(1 0)

(d) Mean 
' l ' i r re 

to l rai lurcs.

Q.6 Attempt Any TWO.
(A) Define following ternrs:

(a) Hazard rate, (b) Itislt

(B)
(c)

(c) Mean t,ife,
(e) Mean Time between Failures.
Explain shear stress theory for ductile materials.
Explain the mechanisn of oreeir in metals.
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