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DESIGN OF MACHINE ELEMENTS
Freifa amr: 3 9e) . [rfRreham 3% : 60
Time allowed : 3 Hours] [Maximum Marks : 60
B () FA-FAATIEAG HeTHE
Note : There are THREE sections A, B and C in the paper.
(i) AT TH FIT eI 1 F G 10 YT & IR G | T 9T T 3% B E T
@} 10 Y77 TGAE THFR S T | ‘ =

Answer all the 10 parts of the question No. 1 in Section A. Each part carries
one mark and all 10 parts have objective type questions.

(i) QT & F 8 T 4 8 56 6 ¥l % IR G | 9% 59 3 3 H 8 0
F7HT 5 T / 50 WG] 7 3T G |

Answer any 6 questions out of the 8 questions in Section B. Each question
carries 3 marks and to be answered within 5 lines / 50 words. '

(v) QT %6 99§ @ [T 4 Tl & IR AT | I T 8 3% HT 8 T
F7F7 15 @37 / 150 T § IR 19T |

Answer any 4 questions out of the 6 questions in Section C. Each question
carries 8 marks and to be answered within 15 lines / 150 words.

(v) % Qe & G FeH1 ) HHER T T F BTG |
Solve all the questions of a section consecutively together.
(i) @ I 7R 517 %) R & S Sa & A 8 |

Only English version is valid in case of difference in both the languages.

% (1 of 8) P.T.O.



ME/MA6001 : (2 of 8) . 2269

HRA — T
Section — A
L G) Wﬁgvﬁaaamaﬁmuﬁraaw CERIGH gteawm % ¥q 1 fFas forg
ST ST g ?
(2) = (b) WRIE
(©) (2)T (b) (@ A
The ratio of yield point stress to the design stress is known as ‘Factor of Safety’,
holds goods for —
(a) Ductile material (b) Brittle material
(c) Both(a) & (b) (d) None of these
(i) e R Fi fRufa &, wftrerer wigo il iefle g
(a) et (b) MR U
(© ()T (b) Gl (d) T EHE
In static loading, stress concentration is more serious in —
(@) Ductile material (b) Brittle material
(c) Both(a) & (b) (d) None of these
(iii) mwm%mmmmmmm% ?
(a) SIAJMIFETAR . (b) Haw ey TfieT uR

(c) UgH ey & gAEER MR (d)  31&fi el v wdted Wi
A cotter joint is used to transmit which load

(a) axial tensile load only

(b) axial compressive load only

(¢) combined axial & twisting load

(d) axial tensile & compressive loads

(iv) et feafar Torafar 8 S EsgiermTies Ve W S it § 997 98
fean & R SR HaT R | |
(@) ™, Jef" (b) U T, A&l
(c) e HUs, =t (d) ma, Brefig
A journal bearing is a bearing working on hydrodynamic lubrication and
which supports the load in direction.
(a) Ball, Axial (b) Sliding contact, Axial

(c) Sliding contact, Radial (d) Ball, Radial -
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(V)

(vi)

T SIS Heh il T GelH Bral &
(a) 1in16» (b) 1in32
(c) 1in48 (d 1in 100
The taper on a rectangular sunk key is '
(a 1inlé6 (b) 1in32
(c) 1in48 (d 1in100
TR 9T B, h 1T garar & fIe =5ere 30 TR § S 7
tano tan ¢
@ tan (ou + ) ®) tan (o + ¢)
(é) tan (o + ¢) @ tan (o + ¢)
tan o tan ¢
T&T, o = T, 1 gferad HIv
¢ = Trdur Yo7
The expression for the maximum efficiency of square threaded screws is given as —
tan o tan ¢
@) tan (o + ¢) ®) tan (o + ¢)
tan (o + §) tan (o + ¢)
© tan o @ tan ¢

Here, a = Helix angle of screw

¢ = Angle of friction

(vii) frerer R f feufa ) afe fBm ar &1 = g’ 3tk T1e Heet F1 =@ D’ 7

a9 80T 899 ‘C’ 39 YohR I BT &
@ DA . ® D
(c) Di2d (d d2D

In case of helical spring, if the spring wire diameter is ‘d’ and the mean coil

“diameter is ‘D’, then the spring index ‘C’ will be given as —

(a) D/ (b) d/D
(¢) Drd : (d) d2D

P.T.O.
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(viii) TH M24 x 2@6&%%@1%31@1@@'% CINDEAE

(ix)

x)

(a) 2T 24 9, 1 fifees O

(b) 24 o firefidier & TR H1e S% & a1y e O

(c) 24 Thefiet yw = aun 2 fiefidfiet 6 fr areft fifes O
(d) 24 Tefiie AAe =8 o1 diee Sed gfy a-fiad 2 9g 8 |

The designation M24 x 2 of a bolt means —

(a) Metric thread of 24 no. in 2 cm.

(b) Metric thread with cross-section area of 24 mm?

(c¢) Metric thread of 24 mm major diameter and 2 mm pitch

(d) Bolt of 24 mm nominal diameter having 2 threads per cm

(a) IFqT gHAT (b) Grfigs Faar

(c) W &mar (d) A &

The traverse fillet welded joints are designed for —

(a) Tensile strength (b) Compressive strength
(c) Bending strength (d) Shear strength

TS Ao 1 ITANT FRaT SITT 2

(a) W G=ROTH (b) AT feamgm o

(c) WHITM3SHTEUiEE T H () e 3T Hu rawiye §
Eye bolts are used for —

(a) Transmission of power

(b) Locking devices

(c) Lifting and transport of heavy machine

(d) Absorbing shocks and vibrations

o — ot

Section — B

2. ‘gl wwmET vee 1 aRTiE W SR fiaet T o s off o |

Define the term °‘Stress Concentration’ and also write the causes of stress
concentration.

2269
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3.

AT s st 3 R - Wi del W T wirw feoroft ferfae |

Write a short note on Life-load relationship for rolling contact bearing. A3
wefie a1 T R T SRE T S et Rl et Y v = <4 F w9 H
effa |

Draw the diagram of sleeve or Muff-coupling and also show the various dimensions

of components in terms of shaft diameter “d”. A3)

e SeE Y AT | T 3 Formtor & S He ST 3R v oft for |

Define the term ‘Shaft’. Also write the standard size and material used to
manufacturing the shaft. ~ (€)]

Tefren R @ waifera eedl i fBiT Sregrarett 1 wieTiire <hIfvTT |

Define any three spring terminology related to compression spring. 3)

T W 180 Rt Rt B W 97.5 Reeiiate vt deiia @ R | A W werd
1 T HAE T 60 T TS § A AFE HT ST SATH 1l T |

A shaft is transmitting 97.5 kW power at 180 r.p.m. If the allowable shear stress in the

- material is 60 MPa, then find the suitable diameter for the shaft. A3

firg HIRTL 5 SR 93 T i 2Tftehad G&raT 36 TP &
_|1=sin¢
Mmax [1+sin¢:|
W&l p=TNuH
a=aTﬁ$R23€EBT%‘%lWTﬁUT

Prove that the maximum efficiency of a square threaded screw is given as

_ 1-sin¢
Mmax =\ T in ¢

Where ¢ = Angle of friction
a = Helix angle of square thread 3)

TG ST SIeE 1 ST T i F0H H |

Describe the concept of Bolts of uniform strength with neat sketch. A3

P.T.O.
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10.

11.

12.

Y| — ot
‘Section — C

wsﬁq%amﬁmmﬁw%aﬁmmmﬁa@ﬁﬁnawﬁzﬁmﬁﬁml

Explain the various steps followed during general consideration in machine design.

T WAV Sei-shh S 1 e I R T 5 Frelt =g W 3 ¥ R Rerew

. T fopar s @ | efter e o Wt @ o7 & Rorreht e & 400 N/mm? wat geam

ST 53 | o o forrfln g 10 N/mm2 2 | 4t o <6} T T A T O 5 4R |
T 6% s W ST o IO % e 5E Sea et it T IR |

A right angled bell crank lever is to be designed to raise a load of 5 kN at short arm
end as shown in fig. The lever and the pins are made of steel which has 400 N/mm2 of
yield strength and factor of safety is ‘5°. The bearing pressure on pin is 10 N/mm?.
The length to diameter ratio of fulcrum pin is 5 : 4. Determine the length, dlameter of
fulcrum pin and shear stress induced in the pin.

1

i)

N i . Width 5 kN
l i /Pm A
/@ k—— 100 mm —>|

(Reaction)

U Qe e e T STiafte s, sTedt S 7 0.6 7T 2 | 380 MPa & 37
& STet WA | S ] 3R L& HF 3 R | TH 1000 mm S el Se Yot ! IR
TR TIRI TAT @ S ST E1 W 250 mm T Aeehell g8 8 | Soe FHeater § ofv geft ()
< 1 Foreft o= miefi TR e wifeh TR et 2 | e % 2ree o W e WA
;3 KN 3R 1 KN 8 71 Ieft 1 WR 500 N 2 | geft (S@t) W See % 77awr &7 0
180° R | Wl o STTHT WX M9 o ST Ta STad =amg <h) i1 shifdrw |
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A hollow transmission shaft having inside diameter 0.6 times outside diameter, is
made of steel of yield strength 380 MPa and factor of safety is 3. A 1000 mm
diameter belt pulley is mounted on the shaft that overhangs the left hand bearing by
250 mm. The belts are vertical and transmit power to another machine shaft below the
pulley. The tension on tight and slack sides of the belt are 3 kN-and 1 kN respectively
and weight of pulley is 500 N. The angle of wrap of belt on pulley is 180°. Calculate
the outside and inside diameters of shaft on strength basis. )

13. Ofet Tg WIeg I TRWTRIG Y | Wfat Bf & TR, @ 3R g off forfee |

Define the term power screw. Also write the application, advantages and
disadvantages of power screw. (2+2+2+2)

14, et gt dftre fefm fafae

Write short notes on following :

(a) ORICR HAT
Leaf Spring
(b) wE-WlCHT
Self-locking screw (4+4)

15. dcse el & fafm o ok g fafw |

" Write down the various merits and demerits of welded joints. (4+4)
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