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Fifth Semester B.E. Degree Examip$on, Feb,lMar.2022
Desiqn of Machin"e"El'bments - ! ,,;Design of Machirp.Fl'bments - ! n?as1:

#- t;ffi,T,. Marks: rooTime:3 hrs.
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Note: l. Answer any FIYE futl questiois,.p$oosing ONE full qwegfu,4-from each module.

2. Use of Design Handbook:is permitted. .:

'' , Module-l i,j!'

ir. State and explain maximlu ;iie'tr stress theory of faihfui-. (06 Marks)
b. Determine thd required.thickness of the steel bracket-itsbction A-A, when loaded as shown

in Fig.Ql(b) in order td$iiiit the tensile stress to t0'S,Nlmm2. Ail dimensions are in mm,

.*ur' Fig.QIp) _.' (08 Marks)
c. Discuss the factors influ6nding the selection @siiitable material fof machine elements.

,:i 's ,-;;idih (06 Marks)

elu;+, +llitC-R*,* r- 1

2 *. What are the iffiant mechanical$tb,frbfties ofmetals? Explain each ofthem briefly.
*ry. 

.,t4+,,,., 
(06 Marks)

b. An off+et'.lirik subjected to a,-@e,of 25 kN is sbffifin Fig.Q2(b). It is made grey Casi
Iron, FG-SUfland faetor of saftft is 3. Determine the -dimension of cross section of the link.
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Fig.Q2(c)
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(07 Marks)
\.,,e\\/

Ce of 5 kN is shown in Fig.Q2(c). The plate material isc. A flat plate,-eliblcbted to a tensil€fti!.Ce of 5 kN is shown in Fig.Q2(c). The plate material is
grey Cast na#FCZOO and the factbr of safety is 2.5. Determine the thickness of the plate.
out:200 N/mm2
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Module-2 ,i\ ,. 
Y'

a. Derive an expression for stress induced in a rod dueffi'6 the axial impact of weigh& 'w'
dropped from a height 'h' on to a collar attachedat& ?ee end of the rod. (06 Marks)

b. A weight of 500 N drops through 25 mm at thdtent'er of a 250 mm long simply suppofted

beam. The beam has a rectangular cross-ryaign, it is macle of steel wr..Lh-.gv : 300 N/mm2

and factor of safety is 2. The modulus.of,-'"d ti"ity is 207 x 103 Nl'fu'z. Determine the

dimension ofthe cross section of the bea&jf the depth is twice that ofthb breadth.

c. A steel rod is 1500 mm long. It rrffiisl-t longitudinally an -l iof Z500 N 
",filffi3,gravity a velocity of 0.99 m/ee":M.axi*o- *rnputed-src$$..1 '.fimited to 150 N/mm2.

Determine diarreter of the rod required. (07 Marks)

,,,,,t"' .,,. ''

6

a. Derive the soderber* uffin}i *m, *r,rflotution.,, ),i. [i'" (04 Marks)

b. A solid circular shat q&6 of steel with o'ut = 620 Ni&frm2 anct o, = 380 N/mm2 is subjected

to an alternating b#,leing moment, which varies for -200 N-m to +400 N-m. Neglecting
skess concentratigtt, ialculate the shaft diame.tef.for infinite life using Soderberg's theory.

,'{r--6i:*'"' : - n - (08Marks)
c. A rod ot.ri,r-lirikage mechanism made of siiel with out = 550 N/mm2 is subjected to a

complelftrtiflersed axial load of 100qkll1. The rod is machine on a lathe. There is no stress

"or"-grj.tuiffi. 
Determine the diame@f the rod using a..factor of safety of 2 for an infinite

life condition. ( - (08 Marks)

Module-3
a. A flat key 14 mrn widg; J-4, mm thick and 75 mmtlong is required:"tdtransmit 1200 Nm

torque from a 50 mm diameter solid shaft. D"etermine whether the lorgth ls sufficient or not
if the permissible shear rtr"s and crusliingrst.#'r a." limited to. 56 N/mmz and, 168 N/mm2,
respectively. (05 Marks)

b. A solid steel shpft running at 600 rpp.ir supported on beaiings 1000 mm apart. The shaft
receives 40 K$fl,,through a 40 mm Ai&1gter pulley wejghi*lg 400 N located 300 mm to the
right of left b'earing by a verti,c+l fldt'belt drive. The..power is transmitted frorn the shaft
through,,s;blher pulley of diffiteg,r600 mm weiffig.600 N located 200 mm to the left of
right $tnfrng. The belt drives aryrat right angles to each other and ratio of belt tension is 3.0.

Desi$ ,the shaft if the *fl.I;-wable shear stress in the shaft material is 40 N/mrn2. Take

.,'5i4' 
'2,K1* t''' 

,.u,.,t,*' 
(l'Marks)

OR
u. ""'b"rign a solid flange coupling of a murine type to transmit 8.4 KW at 400 qpm. The

allowable shelii5treis for the inam;ryla both may be taken as 60 N/mm2 and allowable
crushing stress for key may be taketr-as I 10 N/mm2. (10 Marks)

b. Design a COttgi Joint to connect two round rods and to sustain an axial load of 120 kN. The
allowable stresses are 100 Mmm2 intension, 70 N/mm2 in shear and 150 N/mm2 in crushing.

(10 Marks)
.::=..,:::

Module-4
a. Design a double.$V_eted butt joint with two cover plates for the longitudinal seam of a boiler

shell 1.5 m in diameter subjected to a steam pressure of I N/rnm'. Assume an efficiency of
75o/o, allowable"stress in plate and rivets as 90 N/mm2 (tension), 140 N/mm2 (crushing) hnd
56 N/mm2 (shear). (1o Marks)

. 1,iili$iili{ie
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I ibrary, fiderlgaior.

b.

8a.

too *.r,

4!r (10 Marks)
(b). The allowable stress

(10 Marks)
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,*#W Mtldule-S
9 a, Derive torque requircd trull$e load on square threaded screw with usual notations.

*,i (0S Marks)
b. A split nut used with adead screw is propelled at a speed of 5 m/min, against a load of 20 kN

along the spindleoo{g rq.rur" thread with single start having nominal diameter of 30 mm and

pitch of 6 mrr{.-tffie axial thrust is absorbed by a collar of 100 mm outside diameter and

70 mm inside"&,{meter. Assume the coefficient of friction of thread is 0.14 and collar

friction iq-0.147. Determine: (i) Powgr requlred.to drive (ii) Height of bronze nut required

if allowahl&bearing pressure is 17 N/mm' (iii) Efficiency of drive. (15 Marks)
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OR ,q "IM"
l0 a. What are the advantages and disadvantages of squgp&r{ffid over trapezoidal threads?souare&lfifiao

d*wq. {$I$

r)fuffiected
frtftb%olts. Tl
-,* swith an eccentricity of 5@ mm ftom C.G..gffi6%olts. The cenffe disffince between bolts

I andl is 200 mm; and the centre distanffigry'fieen bolts I and 3 is lflYhm. A11 the bolts

are identical. The bols are made from tffin carbon steel wif,i oy*4bO N/mm2 and the

factor of safety isZ.S.Determine theffie-ofthe bolts. .dp

&m- * (05 Marks)

b. The structural coqmection shown in Fig.Ql0(b) fuffiected ts on eccentric force P of 10 kN

(15 Marks)
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