Roll No: -
Sem-VI Diploma Exam 2024 (Even)

[Time: 3 Hours] (Mechanical Engg.) (Theory) [Full. Marks: 70]
Design of Machine Elements (1625602)
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Group (A) (77 -v)

Q.1 Answer all questions as directed. (2x10=20) | Marks | CO | BL
(Frorgam asft wait 3 3w )
a) The S-N curve represents the relationship between ......... and ............ to 2 - -

failure in fatigue analysis.
(strain/stress /factor of safety/Number of cycles)

TH-T a5k T forsgywor # fawetar & forw ...l AR ... % st gy o1 gfafered ot 2
(TITer/aT/ et BT e/ =ishi ohl EeT)

b) . in machine design enhances the ......................... of parts. 2 - -
(standardization/changeability/interchangeability/unstanndardization)
................ A RS H 9T T ......oeeievineee e ... BT SIQTAT B

(wrreferto/aftardetierar/ faferrar/smrehissor)

C) Spur gear design considerations include factors like tooth ............... strength, 2 - -
power transmission capacity and .............
(geometry/static beam/clearance/dynamic beam)

o iR fesgr & femmi A e ........L L ATl ,ATeR ZIATHR &HdT 3T............ S HH
et 2
(Senfufa/ed o siw /fepref/mfaefier i)
d) Sunk keys play a crucial rolein ............. 2 - -
(Lubrication/Power transmission/Shock absorption/Thermal insulation)
LETA N # wecae it fdt 2
(T /arar eI/ 31T STaRTIOT/oHe $geiRe)
e) Turnbuckles are primarily used for transmitting power between two shafts. 2 - -
(True/False)
THeeRe 1 TN e F9 § A1 W9 F ot vt S s o forg foram smar 2
(wi/era)
f) The torque required to overcome thread friction in power screws depends on 2 - -
factors such as and .
(coefficient of friction/lead angle/ diameter/ Pitch)
a5 H 9 T0T T T A oK A ST 2eh 3R S TR
T feft et R
(refor =7 TurieR/ fte/aHmoT/ =/ o)
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9)

h)

)

Q.2

Q.3

Q4

The merits of screwed joints include cost and
maintenance compared to welded joints.
(Higher/ Lower/ harder/ easier)

TS ST HI JoT H Y= Sigh ohi ot o ARTA I T

i 2
(3=3, fraam, ®fea, )

Transverse fillet welds are typically used in applications involving.............
(Tensile loading/Compressive loading/Shear loading/Torsional loading)
T fihcie e T ITANT AT A1 T8 T8 TSR & Fohalm ST & Rl .o e €|

(T enfem/adifsa aATfen/amach afen/erRa AieT)

Bolts of uniform strength are designed to have the .......... strength throughout
their............

(different/same/ length/ diameter)

THAHT TThd o slle shi b1 G g qTehd o foTe fesTrs fora it 2
Aesthetic considerations aim to enhance the and

of the product, influencing consumer perception.

(Appearance, attractiveness, disappearance, colour)

Hied Hefell formml T 3w STWIHT 3 TR T T FLd 5T IS hi R
T TEHT 2

(%, SFTeRNT, TR T, 1)

Group (B) (g -f)
Answer all five questions. (m«ft afer wsit & 3w ) 4x5=20

Define Endurance limit and draw typical S.-N. curve for steel.
Trgtw fafie i afeafia 3 e # fag fafie w.-w7 a5 a9
OR (ateram)
Define stress concentration and its two remedies to reduce stress concentration.
TS TERTIAT st TR sl 3T TS TohITT sl A i o &F 39T sIdT4)

List any four applications of cotter joint.
X Sire % fopeel o gt Y g=ft sy

OR (sreram)
Explain design procedure of muff coupling
A HufceT i festme ufshan awemd|

State the significance of Wahl’s correction factor in design of spring.
T&iT % fesTe o 16 & YUR H1eh H1 Hecd FdT)

OR (ateram)
A closely coiled helical spring is used to carry a load of 500 N. Its mean coiled
diameter is to be 10 times that of wire diameter. Calculate the diameters if the
maximum shear stress in the material of the spring is to be 80 MN/m? .
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Q.5

Q.6

Q.7

Q.8

500 N =1 9r 33 o fIq ush arisht § Freford Terem RS 1 ST fohalm ST 21 $6eht /red dhefora
=T AR AT 1 10 T ST =0T AT T 0T ST At RS 3 wared 1§ sAferemaw sowor gfdeet 80
MN/m? 2

Explain self-locking and overhauling of screws.
TF I YT AT SR ST i AT
OR (31eram)
Write strength equations for design of screw spindle of toggle jack.
et SieF % o feded o fesmea o forg vt wefisror ford]

State four examples of ergonomics consideration in design of a lathe machine.
Y 7efie o fesea & wiiHiHe foem % 9’ 3SereT ST
OR (sream)
State the meaning of following colour codes used in Aesthetic considerations
while designing a product
i) Red
i1) Green
iii) Orange
iv) Blue
Toret 3caTe 1 TesiTe o | EiadeTTe § Sk fetiaa 1 et &1 3¢ aIasg
1) @@

i) &
iii) =t
1v) e
Group (C) (v - )
Answer all five questions. (asft ufer weit & 3w g |) 6x5=30

Write Lewis equation for strength of gear tooth. Give meaning of each term.
T i sht asterelt o o g wteReor forell Teieh ug a1 37 srarsdl|

OR (ateram)
A hollow shaft is to be designed to transmit 600 kW at 110 rpm. The maximum
torque being 20% greater than the mean. The shear stress is not to exceed 63
MPa and angle of twist in a length of 3 meter not to exceed 1.4 degree. Find
external diameter of the shaft if the internal diameter to external diameter is 3/8.
Take modulus of rigidity 84 GPa.
s @iEe e A 110 sdften w 600 fretiare d@emia s & foru festred fomam S 21 stfershan 2t
sited @ 20% stferes 21 wawt aara 63 MPa & sifirs &t g =nfe oit 3 et i oiarrs § urg &t
o7 1.4 feaft @ sl 7=t @ =nfew) afe wmee o1 3tiafier = ared e @ 3/8 2 aF 3we 6 Sl

e J1d Y| w3 Ak 84 GPa

Design a Knuckle joint to withstand 150 kN, the design stress are 75 MPa, 60
MPa and 150 MPa in tension, shear and compression respectively.
150 kN =t 3o o fou weh Toeret St ol fesiigd o, fesie o sawr: 75 MPa, 60 MPa s
150 MPa a9, shast 3R gdted 7 2

OR (a1eram)
Prove that for a square key crushing stress is twice of shearing stress.
ferd %Y fo T iR it & T e aTett a ) hatt aTd T ST 8
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Q.9

Q.10

Q.11

Explain any two theory of failures with neat sketch.
ol 31 AR oiT% HaR@ I Tow Wt wfed aHEEy

OR (=reram)
Compare the weight, strength and stiffness of a hollow shaft of same external
diameter as that of solid shaft. The inside diameter of the hollow shaft is half the
external diameter. Both the shafts have the same material and length.

31 YMPE F A STed 918 aTel WE! IMHE o 99, A19hd ST FHSIAT shl o il @raet I
JATATR AT STERl ST ST SATE 71 ST MY T el S falTs Tm 2l

A helical spring is made from a wire of 8 mm diameter and has outside diameter
90 mm; if the permissible shear stress is 350 N/mm2 and modulus of rigidity 84
kN/mm2, find the axial load which the spring can carry and the deflection per
active turn. i) Neglecting the effect of curvature ii) Considering the effect of
curvature
we e fisi 8 finft s 3 ar & s St @ of gee sma 90 fidt St 3 afy s st
wfireer 350 N/mm? @ s3rar amis 84 N/mm? 2, @ st 511 ae R ST weh ater 318 MR
T wfd |k % faer Jra hIfTT) 1) JshaT o STa S SuET (1) Fshar o e W faem s
OR (areram)

Explain the following:

(a) Sliding contact bearing (b) Rolling contact bearing

freferfad = awzms

(v) wersfén wicae saft () Afei wicae stafar

Explain with neat sketch bolt of uniform strength.
TFHEHI AT o e i A6-Fol Thd § THaTE|

OR (sreram)
A plate 75 mm wide and 12.5 mm thick is to be joined with another plate by
single
transverse and parallel fillet weld, Maximum tensile and shear stresses are 70
N/mm2 and 56 N/mm2 respectively. Find the length of each parallel fillet weld if
joint is subjected
to 90 kN.
75 fisft =it i 12.5 firrft A1t wh wie 1 Uhel ST g8l e o W ST ST @ S5 A qHHiat
fget I8, HAwaH q=adT AR Fac aqma s 70 N/mm2 s 56 N/mm2 2 s gumie

fget de i darg J1a L ate @qd 90 KN e 21
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