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Fifth Semester B.E, Degree Examination, Dec.2023 lJ an.2024

Design of Machine Elements - I

Max. Marks: 80
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1. Answer any FIYE fult questio,.pli):bhoosing one full que 
"s,1j.qp 

from each module.
2. Use of design data handbooh is permitted.
3. Assume missing data, if,4f4Ut uitably. "%l

Briefly explain the prowss hfmechanical engi
Explain the importancd:bl"',$tandards in design

neer{rtg(lpsign. (03 Marks)
and list,ilifferent standards used. (03 Marks)

2 a. State and explain f,olloiiing theories of failfiftu;.s- "' ;

(i) Maximum normal stress theory
(ii; tr,laximum;iheir stress theory 'r" (06 Marks)

b. A shaft made of C40 steel is subjected to a bending nroment of l0 kN-m and a twisting
moment of 8 kN-m. Factor of safety used is 2.5. Determine the required diameter of the

shaft according to :

(i) Mcximum shear stress theory of f'ailure

'",.%qW,'All dimensionmdr in mm.

(ii) Maximum disrorrio".*lp, theory ":,?r,,*, (10 Marks)

i-{;n cantilever beaffib,fifpan 800 mmJras,+ rectangular cross section of depth 200 mm. The

free end of t$,g bdHhl is subjected,r{$,}a transverse load of 1 kN that drops on to it from a

height of 4ft$rfHselecting C40 s,th+nl,(or:328.6 MPa) and FoS : 3, determine the width of
rectangular cross sectton.

,$,

Determine extreme'fib6r stresses at section x : x of the machine member loaded as shown in
Fig.Ql(c). Also show the distribution of stresses at this section. (10 Marks)

p = 5Ptral

ii llllr:: rrr,,:,:r:,r!:lirti,,,,,ri)::.,i:

w W-th
T

800 ----1 Fig.Q3(a) (0tt Marks)

b. A rectangular cross section bar 200 mm long is subjected to an impact by a load of I kN that

falls on to it frsm a height of 10 mm from rest. Determine the cross section dimension of
rectangular b.,ar, if the 

-allowable 
stress of material of bar is 125 N/mm2. Assume the

b

Ir

thicknes,S,,.$ppth is twice width. Also find the deformation due to impact.
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(08 Marks)
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A round rod of diameter 1.2 d is reduced to a diametlf.td' with a fillet radius of 0.1 d. This

stepped rod is to sustain a twisting moment that{ltiettiates between 2.5 kN-m to 1.5 kN-m

togsther with a bending moment o1+1 kN-* 16,,i'i'kN-m. The rod is made of carbon steel

C40 (o, = 328.6 MPa; ou : 620 MPa). Detetmine suitable value for 'd',,,', (16 Marks)

Module-3 
: ;' :'

Design a socket and spigot type cotter joint to sustain an axial load of 100 KN. The material

selected for the joint hls ,fr" f"f"f,,qryi+$ design stresses o, =80,,;N/mm2, 
r = 60 N/mm2,

Gc = 150 N/mm2. '; d (08 Marks)

A cast iron flange coupling iS ffi$to connect two shafts ofr80 mm diameter. The shaft runs

at 250 rpm and transmi6;astdiqu" of 4300 N-*.,., .permissible shear stress for bolt

material is 50 MPa urrffiefu"Airsible shear stress forfiffie is 8 MPa. Design bolts and the

coupling. (08 Marks)

b.

.!

A shaft mound"'between bearings 1.2 m spdft receives a power of 20 kW at 1000 rpm

through a pulley 600 mm diameter located 400 mm from the left bearing from another

pullef directly below it. The power is delivered through a gear of 200 mm diameter located

700 -rn from the left bearing to another gear in &ont of it. The shaft rotates

counterclockwise when viewed through the left bearing. The belt has a ratio of tensions of
2.5 andthe gear is of 20'pressure angle. Determine th,,g shaft diameter uTuryng the shaftto

, d,,

ORI""

ith an yel& sheal stress of 180-jW,,4 and factor P*{ 9*fttv as 3' Take
v. _ 1< r. _ I n ..:,t, "" *'' ,. .,, "...,,q-", (16Marks)Ku = 1.5, K: 1.0 .
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(16 Marks)
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^-r,+1r ^7a. Design a double rivefpd'*ilouble strap
-i,

pressure vessel. Tlne ID of the pressure

pressure of 2.5 N$Pzt3'The pitch of the,,riy8t*,in the outer row
irrr". ro*. fntirq*l6wable tensile rto"i-ft, the plate materiii is 120 MPa. The allowable

shearing and cru'shins stress for rivetr'material are : 80 *:#;"#Ji#r,i 
ffi!ff:il:'J.The strength of the rivet in double shear is to be taken as 1

Assume ef'ficiency of the joint as 85%. (08 Marks)

b. Determine the size of rivets required for the eccentrically loaded joint as shown in
Fig.Q7(b). The allowable'shear stress for the rivet material is 60 MPa. (08 Marks)
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OR
8 a. What are the advantages and disadvantageq of welded.joint over riveted joints?

b. What is a'iLozange' joint? Where is it used?

(03 Marks)
(03 Marks)

Fie.Q7(b)
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(10 Marks)

(08 Marks)

as shown in Fig.Q8(c). The permissible shear stress Qr thE weld material is 70 MPa.
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"'Fig.Q9(b)

Fig.Q8(c)
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Design a Screw Jack (i6$ibte design) with a lift of 300 mm to lift a load of 50 kN. Select

C40 steel (o, : 328.6*\dfla) for the screw and soft phosphor bronze (o* : 345 MPa and

o, = 138 MPa) fg#u,t
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