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1. Attempt all questions.
2. Make Suitable assumptions wherever necessary.
3. Figures to the right indicate full marks.
4. Use of simple calculators and non-programmable scientific calculators are permitted.
5. English version is authentic.
Marks
Define: (i) Factor of Safety (ii) Stress Concentration
Ql | (@ Eigi) Empirical Dezig(n.) 03
LAl AL (i) 5522 vils A2l (i) WU Sledfe2 ot
HELL () (iii) {1956 (S3L8et. °3
(b) | Derive R10/2 series for numbers between 20 and 203. 04
(&) | 20 =) 203 i5] 2 R10/2 AR d1R). oY
(c) | Explain design procedure for a machine element. 07
(5) | Hallsl ees Hie [S»31ee ulsul quesdl. 09
OR
(c) | Describe any 7 factors affecting product design briefly. 07
(5) | UlSs2 [SaI8etal MUR Sl SISURL 7 URWUo] 25U dilel 530, 09
Q.2 | (a) | Define: (i) Pitch (ii) marginal Pitch (iii) Back Pitch 03
ugL2 | () [ vl 4L (i) [UA (i) Hiefltel [ (i) As Yl 03
(b) Explain crushing and shear failure of spigot collar with sketch of resisting 04
area.
) Uuldus [dadRell 3BU A1 Rudlle sldefl s(ial u4a 2fluR 3R o
Uutdl.
Design a knuckle joint to resist a tensile load of 50 kN. The allowable stresses
(c) | are 70 N/mm? in tension, 55 N/mm? in shear and 130 N/mm? in crushing. | 07
Neglect bending of knuckle pin.
(5) | 50 kNetl o186 ElSell UlASIR L HIR o156 S\ 8e2 [Soleel s2L. ls1
R 2oelHi 70 N/mm2, (14U 55 N/mm? e $[R0d1H1 130 N/mm2 8. | 09
A5 [Yotell 6 (=521l 21+l 521,
OR
Q.2 | (a) | List 3 Applications of knuckle Joint. 03
USL2 | (M) | «i59 % oeeil 3 A [\e521s] asalidl. 03
(b) | Explain tensile and shear failure of spigot end with sketch of resisting area. 04
() | Wldas [dadiRell 35U A1 RU2NN2 WeSeil dIRl ol {112 SRIR yHod). | oY
(c) | Design a triple riveted equal cover zigzag type butt joint to connect plates of
12 mm thickness. Assume [0;]=100 N/mm?, [o,,.]=150 N/mm? and [7]=80 | 07
N/mm?. Also calculate joint efficiency.
(5) | 12 HlH] ws1e5(l Wela aslsal Ui (2ud RA2S UMl 5dR [HIAM2L 218U
W2 W2 [SHLYel 52N, [0,]=100, N/mm2, [o,,]=150 N/mm? 4 [r]=80 | o9
N/mm? 81R), %162+l sileiHdl usl 2ild.
Q.3 | (a) | Explain Eccentric loading with suitable example. 03
U3 | () | A1y GelsL A8l AA2Ls €[Syl 03
(b) | The frame of C-Clamp has rectangular cross section of 60 mm x 20 mm. A 04

maximum clamping load of 40 kN is acting at a distance of 55 mm from




centroidal axis of the frame. Determine the maximum and minimum stresses
in the frame section.

(“)

Al-5Q1s{l 34 60 mm x 20 mm ol GHARY WISOE tRUd V. FHell
Qo210 56 W&l 55 mmetl #{d? 40 kN ol HedH sa (a1 4ls €19 8, $Heil
WSO @Il HedH 3l YsidH 2y QL)

oY

(©)

In a hartnell governor, the length of ball arm is 200 mm and that of sleeve arm
is 140 mm. The centrifugal force at the end of ball arm is 500 N. If the
allowable stresses are 75 MPa in tension, 60 MPa in shear for pin and lever
material and allowable bearing pressure for pin is 20 MPa, Determine (i) Pin
diameter at the fulcrum assuming 1/d; ratio 1.25 (ii) Cross section of lever near
the boss if thickness (t) to depth (h) ratio is 1/3.

07

(5)

slead aldelu i, oild 4 1Hefl Godtes 200 mm el &l B4 1HA] GodLeS 140
mm 8. 601& w41l id 500N of SegUfl W1 13| 8, %) (Ul 4 (AdRell
HZlRUE HI2 w51 R3] YU WALIHI 75 MPa, 201411 60 MPa dell
[Uet 112 Hied G321 £0418L 20 MPa €14 d) (i) I/dp ARLTR 1.25 S1A cdl §€5H
UR [Ustell 14 (ii) ) 5L (t) &l GISLE (h) ll QN2 1/3 €1d dl el ¥efl
%5 dldell 514 A5Ael Al

09

OR

Q.3

(@)

Explain design procedure of a machine element having rectangular cross
section when subjected to eccentric loading.

03

Va3

1)

GuARY A5 Rl dl HLilet W (@2 U IR W A2 5 dlS e 1dldl el
AR (S8t UslAL Yux1dl.

o3

(b)

The spindle of drilling machine is subjected to a maximum axial load of 10
kN, during operation. Determine the diameter of solid cast iron column if
tensile stress is limited to 40 MPa. The distance between the axis of the spindle
and axis of column is 400 mm.

04

(“)

[s(Ga1 1eileteil (Ruese UR w1 e (HUlel, HEdH 10 kN il &Y ¢HIR
gl 8. %) oUlgE A 40 MPa Yl Hlled €lU dl gol 512 WI™sl
sleHoll 1 «155] 520, (RuUeSds{] Y3l 1 sTdHe{] 43| dRs] v{d 400 mm
2]

oY

(©

An exhaust valve lever of petrol engine exerts a maximum load of 6 kN at the
valve end. The arms of lever are equal and each 250 mm long. The included
angle between the arms is 150°. The allowable stresses are 85 MPa in tension,
70 MPa in shear and 25 MPa in bearing. Determine (i) Diametet and length of
fulcrum pin if I/d, ratio 1.3 (ii) Cross- section of the lever near the boss if
width to depth ration is 1/3.

07

(5)

U214 ¥ [coeie] W sh122 clled dldR dledel] B HetdH 6 kN «il |12 AU
8. dldetl W el dodley YHled O WA £35 250 mm Qiodl B. WA w1
2 150° o1l VBRI ol 8. Hod 24 odeiHi 85MPa, 2{1UMI 70 MPa 2
A RaMi 25 MPa 8. dll (i) %\ I/d, ARt 1.3 Sl cll sAsH [Uetell cul dell
quile (i) %) UCllle wal GLSLESetl IRITR 1/3 €1 dl 6llY A1) s [GdRell
W15l HIY Q1H),

09

Q.4

(@)

Differentiate between shaft, spindle and axle.

03

Usl.4

)

2ULs2, RU-5H W A 5UE dA dsldd 5.
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(b)

List four functions of close coiled helical spring.

04

()

oitl S169es A sd [Ridletl AR sidlefl A€ oieiial.

oy
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A C.1. protected type flange coupling to transmit 90 kW at 190 rpm. Take
Tshart= 90 MPa, Tp01:= 25 MPA, Thyp )/ flange= 15 MPa, Ty, = 50 MPa, and
(0¢r)key= 150 MPa. Determine: (i) Shaft Diameter (ii) Length and Diameter
of hub (iii) Dimensions of key (iv) Flange thickness.

07

(5)

C.l. ol W5 Uleses Uslsil sQ- sulddl 190 rpm UR 90 kW il Uld?
2LoU[HR2 52 8. 740 7= 50 MPA, Tpo1e= 25 MPR, Thup) frange= 15 MPa, Tyey=
50 MPa, and (0, )key= 150 MPa @l 44 (i) ULs2-1l ALY (ii) Sui=il doiley
Wl 1Y (iii) S| ell URHMLISL dall (iv) sAe2=(l 1518 Al

09




OR

Q.4 | (a) | Explain the terms solid length and free length of spring with sketch. 03
U4 | () | YU AL (Ridlef] AL[ES Guiles W gl Godle Yumdl. 03
(b) | List the machine elements where keys are used. 04
(W) | 8ol GuAlaL el €ld ddl He{let g2 slel Alel weildl, oY
(c) | A muff coupling is to be designed to transmit 45 kW power at 500 rpm.
Allowable shear stress for shaft, C.I. muff and key are 70 MPa, 15 MPa and
55 MPa respectively. Allowable crushing stress for key material is 160 MPa. 07
Estimate: (i) shaft diameter (ii) Length of muff
(iii) Diameter of muff  (iv) size of key.
(5) | 500 rpm UR 45 kW UldR 2led[H2 sl HIe As U§ sUl@dlsf] [Shlee
57leil 8. 1LE2, C.1. ol 4§ dell S UL Hicd (AR U e sH 70 MPa, 15
MPa sl 55 MPa 8. §l «1l HZlRYE U2 UlsY 5[0l U 160MPa &ld dl | 09
(i)lausaoﬂ Ul (i) HEell dule (jii) Heell Al (iv) Sl el URHLIYL 1551
52U
Q.5 | (a) | Differentiate thick and thin cylinder. 03
USR5 | () | SL e Uldol 65 dRell dslad w1, 03
(b) | A spherical shell having capacity of 4500 litres is subjected to internal fluid
pressure of 1.2 MPa. If permissible stress for a shell material is 65 MPa, 04
Recommend thickness of shell. Consider efficiency of shell joint as 80%.
(W) | 4500 ([@ezell eHdlalonl M5 A OLSIR AE U 1.2 MPa o MidLs §&S VAR
@19l 8. %) e HZlRUE UI2 It U 65 MPa €1 dll 2ldefl 21S1e Yud). | o¥
el leesil siieiidl 80% dl.
(c) | List any six factors to _be c_onsidered in selection of antifriction bearing. 07
Explain any four factors in brief.
(5) | Yleaslselet ARaAef] uieo{lui euleiti dlsil S1EURL &9 URunlef] L€l
21U, S8 ULl AR URGON sui uuond). °9
OR
Q.5 | (a) | Explain hoop stress in thin cylinder. 03
U5 | () | Uldoll Ri[4eSui U 224 4H2dl. 03
(b) | A cylinder of hydraulic press have internal diameter 50 cm and thickness is
100 mm. If maximum circumferential stress is 65 MPa then Calculate bursting 04
pressure of cylinder.
() | elosllas Yueil R0l wid RS U1 50 cm A 1SLE 100 mm 8. %)
HedH URE dRlid 65 MPa S14 d) [ (@rsetl wFa Daell el 53 | °F
(c) (|) Li_st 3 applicatior_ws _of _antifrict_ion bear_ing._03 Marks 07
(ii)Differentiate antifriction bearing and journal bearing. 04 Marks
(5) | (i) N[ gls21st AR2AA] 3 X[\ dQueilof] (U Waild), 03 Marks 09

(ii) W [2 (552151 G (391 34e) %eolet G)(39] dRA) d§ldd B41U), 04 Marks




