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Fifth Semester B.E. Degree Examinatibn, Feb./Mar.2022

Design of Machine Elbments - I
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Time: 3 hrs. Max. Marks: 100
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Note: l. Answer any FIYE full que$ions, ,ch!1fuiinS ONE full Question"'fiam each module.

2. Missing data if any may be suitab$$sumed.

factor of safety 3.5,

':t' 

1!)

(iii) Maxiinum distortion energy theory. Take FOS,as L5. (14 Marks)

Module-2

rlul ':1.

3. Use of design data hand book'is,pgrmitted

.,,,r"':,.Module-1 ",,;rll-;* (06 Marks)Mentionthestepsandexplaip.bleHdesignprocedure.
A bracket with rectangular Cross section shown in Fig. Ql (b) is subjected to a force of 5 kN

acting at an angle of 30" to,the'vertical as shown in Fig Ql (b) Determine the dimensions of
the bracket, taking the,mateiial as FG200 cast iron with ultimate stress, ou = 200 N/mm2 and

. :,i 5kN ,' 'i' .."'
All dimensions are in rn4, :' Fig^$. OJ (14 Marks)

,. 8S-" l' ..-"."

A mild steel shaft of 60 mm diameter is subjected to bending moment of 25x lOs N-mm and

torque'T. If tfib.'yield stress in teii$1qt is 300 N/mm'. Find the maximum value of torque

according tqr(i) Maximum prl$gipiit stress theory..,'*,,,,,(iii) Maximum shear stress theory.

3 a. Derive an expression for'impact stress dus"'t0"axial loading. (05 Marks)

!.'l::Find the value of FOS of the part as shown in Fig. Q3 (b). It is made of SAE 1045 annealed

,,, steel. Find the rrelue df FOS if the same part is made of cast iron, or=310N/mm2 for

teel and o" = 552 N/mm2 for cast iron.

rnm Fig. Q3 (b)

I of4
All dimensions are in (15 Marks)
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OR

Derive an expression for Soderberg criteria. 'i,,, (05 Marks)

A steel -.-b.r of circular cross iection is subjected to a.tij'ileional stress that varies from

0 - 35 MPa and at the same time it is subjected to an axialstress that varies from -14 MPa to

28 MPa. Neglecting the stress concentration and "dbhsin effect and assuming that the

maximum stress in torsion and axial load occurs'lt{qhe same time. Determine maximum

equivalent shear stress and the FOS based upornishedf. Material has an endurance limit of

ZdO Upa and yield stress 408 MPa. The diarnet6r'of member is 12 mm. Take correction

factor as I and surface finish factor as l. (15 Marks)

54. A square key is used to key a gear and a,shaft of diameter 35 mm. Th'e"hub length of the gear

is 60 mrn, both key and shaft is made of same material having'allowable shear stress of

55 MPa. What are the dimensiots ,Of the key according to maximum stress theory if

Design a cotter joint for the.fuifuing specification. Axial thrust 100 kN. Allowable stresses

are, (i) Tensile stress 100',. a (ii) Shear stress'60 MPa

(iii) Crushing streffi$ MPa. ,,,".,,].0',,, 
(14 Marks)

:,:-,,'':'ar:. oR 'ifr:- ,,:

A uniform circu,la,rr;;b;" steel shaft rn*: gLIAE 1025 annealed is mounted on two

bearings 850 nUqapait as shown in the Fig,,. !. The shaft carries a gear A at 200 mm to the

right of the ledr',beiring and a pulley 8,.a1250 mm to left of the right bearing. The gear is

subjected tO ho,iizontal force of 3500 N and a vertical upward force of 9600 N. The pulley is

driven by. aBelt with a tension on tight,side to be 6000 N and on the slack side to be 2000 N.

The shoCk:and fatigue factors for bending and torsion as*$m = 2 and I(: 1.5 respectively

and weight of the pulley to bE" 1500 N. Design the diameter of the shaft for yield stress

taking factor of safety as 3. Dr[w neatly the sket&'with loadinqj"d bending moment

diagram.

b.

6

(20 Marks)

IYlo(Iurc-(I

a. A doublUYiveted double covercp'tutt joint 26 r11p,;lplate thickness is made with 25 mm rivet

at 1i0"0l' mm pitch. fffilUte stresses are, ot = 120N/mm2, t = 100 N/mm2,

oc = 150 N/mm2. Find the efficiency of the joint. (10 Marks)

b. '."fitbracket is rivete$,{o,,fl iblumn by 6 riveis of equal size as shown in Fig. Q7 (b). It carries a

l,,,'.,,,.load of 60 klrl at a distance of 200 mm frgm the centre of the column. If the maximum shear

stress in the rivefllisiimited to 150 N/mm2. Determine the diameter of rivet.

2of4
Fig. Q7 (b) (10 Marks)
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as shown in

OR
8 a. Determine the size of the fillet weld required for the flat plate loaded

Fig. Q8 (a). Take allowable shear stress for the weld matCIiql as 60 MPa.

.,...,,.,.,. Fig. Q8 (a) ,,' (10 Marks)

A hollow pipe of outside diarneter 100 mm and inside diameter 80 mm is welded to a

column as shown in Fig. Q8 (b) Determine the size 0f the weld, if the stress in the weld and

the pipe are to be equal, determine also the load that can be applied at the free end of the

pipe assuming the stress allowable as 98 MPa.

i,i*iii

to
J

9a.

,: ::: .

Dimensions are,in mm

Fig. QB (U)!, ii'is1il'i'rl " (10 Marks)
:

,,,. M@d
The structural c--o,,flppction shown in Fig. Q9 (a) is subjected to an eccentric load F of l0 kN
with an eccenprffi of 500 mm. The cgntte distance betwd0n bolts at I and 3 is 150 mm and

the centre distdiise between bolts ei'tt:;dlid 2 is 200 mm. All bolts are identical. The bolts are

made of plain carbon steel having yield strength intension of 400 MPa and the FOS:2.5.
Deterrnin€.the size of the bolt. . ,

€.-LoErl
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A MlO steel bolt of..135 mm long is subjected

absorbed by the bolt is 2.55. Determine

(i) Stress in the',qhank of the bolt if there is no

bolt head.

(ii) Stress iri-ffiCI shank if the area of the shank

thread or the entire length of bolt is tkeaded.

ll:l'r 'l':'ii '
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(10 Marks)

to an impact load. The kinetic energy

threaded portion between the nut and the

is reduced to that of the root area of the

(10 Marks)

Fie. Q9 (a)



r"_
I

I

i

ll,

:,''' t?AL15Y'

10 a.

b.

OR

Derive an bx1 sslbrlifof torque requil€d to raise a
lthreaded ecrew. (lo Marks)

A square tlrreadgd potry,er $crew has a nomirlal di mm and a pitch of 6 mm with
diameter of the thrust collar isdoubtre thread$. TtlE,,lond as ttrrc qcrew is 5 kN and

40 mm. The co-eIlicied of ftlstiffi for the screq$Sdand the collar is 0.09. Determine

(D Torque required'toiraise tlroribcrew-#folrWbad.

(iD Torque required to lower the scr-Q'x u*ifh load.

(iii) Overhauling efficioncy. --#tT 
"

(Il, I Orqu$ requutrtl tt luvl,I,r tuE DUrd\6 w{trr ltrou. . ',u,

(iii) Overttauling efficienoy, .*g* ,-ffiy (10 Merks)

l
I

:i

:i
:'l

4ruL!*:r:".*

4 of4

d,,

.,qar*wi&ii.


