Roll No:-
SEM-VI Diploma Exam 2023 (Even)
[Time: 3:00 Hours) (Mechanical Engineering) (Theory) [Max. Marks: 70]
Design of Machine Elements (1625602)

- All questions arc compulsory. (G4 U¥ &ﬁaﬁ%l)
- Marks are mentioned on the right side of each question. (3% IH UY & 215 3R G{ﬁﬂﬁfa%l)

Group (A) (39 -U)

Q.1 Choose the most suitable answer from the following options. (1%20=20)
Su e &1 e R ) -
i. Which of lhc_following is/are part of cotter joint?
(Fafiied & | F1F 91 Blex sarge &1 T dy)
(a) Socket (HIde) (b) Spigot (RIe) (c) Cotter (P1eX) (d) All of these (SIS G+t
ii. Cotter joints is used to connect two rods.

@RS BTG HreleTHadiel) y
(a) Co-axial (ﬂ?—\"}f&ﬁ'q) (b) Parallel (FATIAR) (c) Perpendicular (<79dd) '(d') Inclined (?‘ﬂ@
jii. Which of the following are important parts of knuckle joint?
_ H A P G A S8 Bl TS 41T 22) '
(a) Eye (3i1%9) (b) Pin () (c) Fork (&eT) (d) All of these (STRIGT )
iv. To joining the links of a bicycle chain which ofthe following joint is used?
(TP Wl o = o fefeb &1 Sirs 1 o 7w 5 9 o Sitg b1 Suan faar wimar 27)

(a) Cotter joint (aﬂ’a Gﬁ'@) (¢) Universal coupling @ﬁaﬁa Gﬁs')
(b) Knuckle joint (THd Si1S) (d) All of these (STRTad T+

V. The diameter of knuckle pin in the knuckle joint is usually as compared to rod diameter (d).
(T St H el 37 1 ST AR TR TS H Y (d) B qe T d BT g l)
(@)0.5d (b) 0.8d (© 1.5 d (d)d

vi. While designing shaft on the basis of torsional rigidity, angle of twist is given by?
_ P SR TR MU & B I HRIS 101 1 7 Bhelt 22)
(2) 2TL/GJ , (b) TL/GJ (c) TL2GJ (d) None of these (378 & B gt

vii.  Flexible shafts have rigidity in torsion making them flexible.

(@it e A RIS H___ ORI Bl ¢ o1l S e Gl 21y
(a) low (BH) (b) high (STTaT) (c) very high (Sgd STeT) (d) None of these (378 q BT 7Y

viii.  The standard height for flat key in terms of shaft diameter (d) is

(R <Y (d) & WUE Tele Soft & R aFS Harg g1y

(a) d (b) d/2 (c) d/4 (d) d/6
ix. The standard tapcr for sunk key is .
() 1in 100 (1007 1) (b) 1in 50 (50 7 1) (¢) 1in 10 (107 1) (d) 1in 1000 (1000 H 1)
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X. A muff'coqpling is

(e =D i bi lin (d) None of these
igi i i ling (c) schock absorbing coupling . .
(a) rigid coupling (b) (ﬂClelC coupling ( : ﬁ 3 ﬁﬁz{:r@&)
xi [f nominal diameter of screw thread is 50 mm and pitch is 10 mm then the mean diameter of the screw thread
will be .
mﬁ@ﬁgmmmsommaﬁ?ﬁammm%a’rwga@mmm Sl
(2) 40 mm (b) 45 mm (c) 60 mm (d) 55 mm

xii. A screw is said to be over hauling if its efficiency is

P AR R eI I ST aad &N . |
(a) 50 %@q (b) > 50 % (c) <50 % (d) None of these (3TH I P15 T

xiii.  The efficiency of square threaded power screw depends upon

TR IS TR G pega_ RIANR T 6

(a) mean diameter of screw. . (b) coefficient of friction (c) pitch of screw (d) All of these
(& 3 S o ) EFTER) - EEw) CENERREIRLY
xiv.  The efficiency of square threaded power screw is maximum when _____ (where, o = helix angle, ¢ = Friction
angle) o ~ :
(TR IS UTaR T B1 Gl Afwmar gt & o AR (W], o = AR B, ¢ = T HIoY)
@a=60—¢ b)a=45-¢ - (c)a=45+ /2 (D a=45—9/2
xv.  Which of the .Following Fﬁnctior_l can the spring perform? 7 A
R I PG o BTN AHaTe?) , ,
(a) Store energy (b) Absorb Shock (c) Measure Force (d) all of these
B (i RN BT CREIED '
xvi.  Ifthe spring is compressed comple’t_ely and the adjacent coils touch each other, then the length of spring is
o T O e ) R € T & R P s o ek 5 g el 2, 4 i ot
____ ganiiel) -
(a) Solid lt?ngth (b) Cgm'press?d length (c) Free ler_lgth (d) None of these _ '
GEJREIGEIE) @R TE) EHIHE T

xvii. Two springs of stiffness k; and k, are connected in

. g arallel, the combined stiffness of the connection is
(klﬁ?f?kz%ﬁw%aﬁﬁwmmﬁq%m%ﬁwmﬁmm Bt

(2) kika/ky +k, () kika/ky — ks, (©)k; +k, (d) ky +ka/kqk,
xviii. If core diameter of bolt is 8 cm then its nominal diameter is pj
given by?
(@< AT TR 1 8 it 3 oY S0t ATt e g
(2) 10 cm (10 99T (b) 8 cm (8 T (©) 16 cm (16 T+ (d) 24 cm (24 YY)
xix.  Which of the Following is measure of stiffncss?
.. (Fafafad # & oF W FeRa & AU )
a) Modulus of elastici
@ﬁauau[s o c'as)ucny (b) Resilience (c) toughness (d) None of these

) (€Pa) &0 A P TN
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XX, Which of the Following is an Hl’)L”liLli()ﬂ bearings?
(@1} 2 1 o el fasifin g2
(1) Journal bearing (b) Pedestal bearing (cy Collar bearing (dy Heedle bearing
(r-fa faafam) (&t fasyfa, (e fa i, (et fa ufii,
Group (18) (49 -d1)
Q.2 Draw the stress - strain diagram\fnr gtuctilq mul.crial anliﬁltu_;un: ils silent phints. 4
a1 e & fer ufcrere faepfa s wifeng qur g6 1 fag @ qalgu))
ORI (3{YdT)
Fxplain the scope of Ergonomics in E;mlucl design. 1
&dre f&emg nanm% TR ) ] )
0.3 Two steel plates having equal dimension 150 mm wide and 12.5 mm thick are (o be joined together by 1
double transverse Fillet weld. The maximum tensile stress for plate and welding not (6 exceed 80 M.
Find the length of weld for maximum static loading, .
@1 e @ie 150 frefy st afR 12,5 el vt el e afuae ulz e des Gr s 1 oSt i
2. @e ol e & foru aifiasa awaen a-rd go A urda 3 sfd el g1 e dferman
R AfEm & for Aes ) ofar 3 B 1)
OR (3(YdT)
Write the Four differences between Knuckle joint and cotter Joint. 4
(Tl SaIEe 3R Hier Sage F i °r 3l @) ferd))
Q.4 Show that the efficiency of self locking square threaded screw is less than 50 %. 4
() & Wad: T a1d TR VST W B Gefd 50 % 0 &1 il 81)
OR (3{YdT)
List any four types of key and cxplain any one of them in brief. 4
(=€) IR UBR % ol &) Yellag B ud fosell ueh o1 Hag e aifsru|)
Q.5 The expected life of ball bearing subjected to load 0f 9800 N and working at 1200 rpm is 3200 hrs. 4
Calculate the expected life of the same bearing for similar load of 4900 N and speed 2400 rpm.
(9800 N & T 3R 1200 rpm TR &TH DR drcl] st faafen o1 Sitas et 3200 6 &7 €, 1 4900 N
& T HR 3R 2400 rpm &1 7fy & ferg T afer ferafon &t ergmfra sfta &1 e 1)
OR (3fYdT)
State any four applications of Rolling contact bearing, 4
forafan & fargt TR SRR} &1 Seard B )
Q.6 Describe the construction and application of leaf spring. 4
(R HAM B S1aE Td SN &1 g B )
OR (S{YdI)
In a closed coil spring of modulus rigidity 85 Gpa, the coil diameter 250 mm, wire dia 55 mm and 15 4
active coils. Calculate the spring stiffncss.
(E&dT VNS 85 Gpa, HUST! ST 250 mm, TR AT 55 mm, TUT 15 Wl HUSHT & U &g
PUSH HHH T HHM TGl i 0T B 1)
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Q.7

Q.8

Q.9

Q.10

Q.11

Group (C) (U - ?“)

i i ! olling contact bearing ¢ 'l r appheanon.
Differentiate between solid contact bearing and rolling contact bearing along with their appheanc

TS B Rt 3R AR Tae RafeT i S 5 WY 3R W BT
OR (3(¥@m)

Describe the complete procedure for designing a Flange coupling.

(aior a8 fywmde o quf fafty a g &)

Design a helical spring for statie load 1200 N, inside diameter S5 mm, deflection 15 mm, a5 =

425 Mpa. Caleulate number of tms, spring index, spring stiffness and Free length. ‘
(1200 N HR, e S 55 wm, QT 15 mun & {77 T HUSTy SHA &1 @S Y, 79
g5 = 425 W URET 1| T Y Faepr ) G, A GEDie, HAMI €gal Td Wad Thaig 1)

OR (374aT)

Derive an equation For Finding deflection in helical spring of a circular wire.

(TP GUIDR dR & HSfort HAM! H (G809 1 B $ g Ffiasur oas 1)

Write the merits and demerits of screwed and welded joint.

(UEER 3R IS SIS & 07 3R 31N farfauy
OR (374aT)

The outside diameter of a hollow shaft is twice its inside diameter. Then prove that the ratio of its torque
carrying capacity to that of a solid shafl of same material and same outside diameter is 15/16.

T MY 1 S1E < ST, Hia o &1 Q1T @, ) Fifed &% 3 Tae el SiR w0
TR ST & S WU & &t SAT0f 95 XA BT &HaT & SHBT (U 15/16 BRI

Find the efficiency of a single riveted lap joint of 6 mm plates with 20 mm diameter rivets having a
pitch of 50 mm. Given, permissiblc tensile stress 120 Mpa, permissible shearing stress in rivet 90 Mpa,
permissible crushing stress in rivets 180 Mpa.

(so i &t fug 20 mmaﬂ'ﬂafﬁa?a??ﬂﬂﬁmm@?aﬂﬁﬁfméqﬁhgﬁamﬁ
e Wierd dare ufds 120 Mpa, ﬁé’c:ﬁﬁ:ruﬁaa% Mpa,mqﬁaﬁ 180 Mpa%l)

OR (37Ydm)

Definc sclf locking of power screw and derive the expression for its maximum cfficiency.

(TR BE 5 W b P GRHIG $ 3R 39S Heww cedl 3 o o W 33 1)

Design the screw for a screw Jack to lift 50 KN through a height of 200 mm with ground clearance of
300 mm. Allowable o, = 90 Mpa, o, = 110 Mpa, os = 60 Mpa.

(TS T 1P F T T 71 Afieheds S 9 50 KN B 200 mm TP IoT Fob I« YA 3R 300
mm & | TBTY o, = 90 Mpa, o, = 110 Mpa iR o, = 60 Mpa g1)

OR (37YdT)

Describe the complete design procedure of cottor joint with neat sketch.

mﬁ:wﬁz&ﬁmm@mmaﬂhwﬁa%mﬁn

—— A
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