
K.D.K.COLLEGEOFENGINEERING,NAGPUR
DEPARTMENTOFMECHANICALENGINEERING

PUTONLINESESSIONALEXAM -2021-22
SEMESTER:-VIISem.(A,B&IIshift) TotalMarks:-40
SUBJECT :-DesignofMechanicalDrives(BEME705T) Time:-1hr30
min

1.CO1:-DesignofCoupling,flywheelandbearings(UNIT1)
2.CO2:-DesignofFlatBelt,V-BeltRollerchainandWireropeDrive(UNIT2)
3.CO3:-DesignofHelicalGears(UNIT3)
4.CO4:-DesignofWorm driveandI.C.Enginecomponents(UNIT4)

BTLindicatesbloom taxonomylevel1.Remember2.Understand3.Apply4.Analyze5.Evaluate6.
Create

NOTE:Solveany2outof4questions

Q.1(a):Suggestsuitableweightandcrosssectionfortherim ofaC.I.flywheeltobeusedon
a4strokeI.C.enginedevelops40kW at600rpm.Thetotalfluctuationofspeedshouldbe
limitedto5percentofthemeanspeed.Theworkdoneduringthepowerstrokemaybe
assumedtobe1.4timestheworkdoneduringthewholecycle.Theflywheeldiameter
shouldnotbegreaterthan1.2m.[BTL3,4

(10marks)
Q.1 (b):A 75 mm diametermachineshaftisto besupportedatanend.Ifoperates
continuouslyfor8hrs/day,300days/yearfor12years.Theloadandspeedcyclefor
bearingisasfollows:

Sr.
No.

Fractionof
cycle

Radialload
(KN)

Thrustload
(KN)

Speed
(rpm)

Typesofload

1. 0.25 3 1.5 1000 Lightshock

2. 0.25 2 1 1500 Moderateshock

3. 0.5 2.5 1.2 800 Steady

SelectsuitablebearingNo.[BTL3,4] (10
marks)

Q.2(a):Whataretheadvantagesofrollerchaindriveoverbeltdrive?[BTL1,2]
(5marks)
Q.2(b):A37kW,960rpm,A.C.splitphasemotoristodriveapumpataspeedof320rpm.
Thepumpisfor12hoursperdayservice.Thecentredistanceistobeapproximately1.25m.
DeterminethedetailsofamultipleVbeltdrivei.e.Pulleydiameters,sectionandnumberofV
belts.Alsodesignanddrawaneatsketchofthepulleyonthepumpshaft.[BTL3,4]

(15marks)

Q.3:Inareciprocatingcompressor,poweristobesuppliedby960rpm motortothe
compressorshaftrotatingat300rpm throughhelicalgears.Torquetowhichcompressor
shaftissubjectedis450N-m.Assumematerialofpinionandgearassteelhavingbasic
strength195MPa,andhelixangle23o.Designthegearpairandalsodesigngearblank.
[BTL3,4] (20marks)

Q.4:Anelevatorcageisliftedattherateof100m/min.Theelevatordrum diameteris600
mm andtheloadtobeliftedis20KN.Theworm geariskeyedtothedrum shaft.The
elevatorisdrivenbyanelectricmotorrunningat960rpm.Determine(a)theworm andworm



gearproportions(b)thetemperatureriseoftheoiland(c)Therequiredpowerofthemotor
iftheefficiencyofthehoistis94percent.[BTL3,4]

(20marks)

========BESTLUCK=========



K.D.K.COLLEGEOFENGINEERING,NAGPUR
DEPARTMENTOFMECHANICALENGINEERING

FirstOnlineSessionalExam 2021-22
SEMESTER:-VIISem.(A,B&IIshift) Total
Marks:-20 SUBJECT :-DesignofMechanicalDrives(BEME705T)
Time:-1hrs.

1.CO1:-DesignofCoupling,DesignofFlywheel,DesignofBearings(UNIT1)
2.CO3:-DesignofGears(UNIT3)

BTLindicatesbloom taxonomylevel1.Remember2.Understand3.Apply4.Analyze5.Evaluate6.
Create

Q.1(a):Designabushpinflexiblecouplingtoconnectoutputshaftofmotortothe
shaftofCentrifugalpump.Themotordelivers20KW powerat720rpm.Starting
torqueofmotorcanbeassumedtobe150% ofratedtorque.Designthecoupling
andspecifyitsdimensions.[BTL3,4]

(10marks)

Q.1(b):Asinglerowdeepgrooveballbearingissubjectedtoaradialforceof8kN
andaxialforceof3kN.Theshaftrotatesat1200rpm withlightshock.Theexpected
lifeofbearingis20,000hours.
Theminimum acceptablediameterofshaftis75mm.Selectsuitableballbearings
forthisapplication.[BTL3,4]
(10marks)

OR

Q.2:Designaspurgeardrivefortransmitting20kW at1440rpm toanotherShaft
runningat400rpm.Theloadismedium shockfor8to10hrsperday.Thematerial
usedisSAE1045heattreatedforbothpinionandgear.Select20ofulldepthtooth
profile.Alsodesigngearblank.[BTL3,4]

(20marks)

========BESTLUCK=========



K.D.K.COLLEGEOFENGINEERING,NAGPUR
DEPARTMENTOFMECHANICALENGINEERING

SecondSessionalExam 2021-22
SEMESTER:-VIISem.(A,B&IIshift) Total
Marks:-20 SUBJECT :-DesignofMechanicalDrives(BEME705T)
Time:-1hrs.

1.CO2:-DesignofFlatBelt,V-BeltandWireropeDrive(UNIT2)
2.CO3:-DesignofHelicalGears(UNIT3)

BTLindicatesbloom taxonomylevel1.Remember2.Understand3.Apply4.Analyze5.Evaluate6.
Create

Q.1(a):Abeltisrequiredtotransmit20kW from apulley1.2m diameterrunningat
250rpm toanotherpulleywhichrunsat450rpm.Thedistancebetweenthecentres
ofpulleysis2.7m.Thecentrelineofthedrivemakesanangleof50o withthe
horizontal.Specifysuitableflatleatherbeltforthedrive.[BTL4,5]

(10marks)

Q.1(b):Designasuitablewireropeforaminehoistcarryingaloadof30kNtobe
liftedfrom adepthof100m.Aropespeedof10m/secmustbeattainedin10
seconds.[BTL4,5]
(10marks)

OR

Q.2:Inareciprocatingcompressor,poweristobesuppliedby960rpm motortothe
compressorshaftrotating at300 rpm through helicalgears.Torque to which
compressorshaftissubjectedis450N-m.Assumematerialofpinionandgearas
steelhavingbasicstrength195MPa,andhelixangle23o.Designthegearpairand
alsodesigngearblank.[BTL4,5]

(20marks)

========BESTLUCK=========
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