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MACHINE DESIGN

Frutfe s« i =) - [3Tfreman 31 : 70
Time allowed : Three Hours] [Maximum Marks : 70
Fe: (i) T I FREH 8, 9558 st T & 3 F9 )

Note : Question No. 1 is compulsory, answer any THREE questions Jfrom the remaining.

(ii)  5e4% F¥7 & T} 47T B FHAR T G 5T F7 |
Solve all parts of a question consecutively together.

(iii) WW##E’F#WW;’
Start each question on fresh page.

(iv) I TSI 7 37 517 B [R17 7 370 3qame 8 77 8 |

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

. (1) %Y ufgenr dog Aie < for e fepan stman & |

(a) HIETY Yfqas (b) @ ufese
(c) Hdifed gfoas (d) s gfeaer
The transverse fillet weld joint is designed for

(a) shear stress (b) tensile stress
(¢) compressive stress (d) bending stress

(2) SRM30x2FFMaTd BT ?
(a) =E1 1 =T 30 mm 797 TEUE 2 mm
(b) (ST T FATTRA-HTE & 30 mm>
(c) ﬁ?c’ﬁ-‘-l‘fﬁlﬁamf&OmmmﬁﬁEmm
(d) WWWWBOmmHWEﬁ@WEﬁcm%I
A bolt of M 30 x 2 means that
(a) the pitch of thread is 30 mm and depth is 2 mm.
(b) the cross-sectional area of the threads is 30 mm?.
(c) the nominal diameter of the bolt is 30 mm and the pitch is 2 mm.
(d) the effective diameter of the bolt is 30 mm and there are two threads per cm.

(10f8) P.T.0.
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(3) IS eEiet § §e <hl oIS B § ;

(a) gt e & st (b) faHideRa=sA
(c) forhi=iesdsum (d) T HETE

In fly wheel, length of hub is

(a) equal to width of rim (b) less than width of rim
(¢) more than width of rim (d) none of these

(4) m@mmﬁnaﬁauﬁﬁmwé,ﬁmmﬁmw

a-rn. @
(a) a& (b) WM
(c) oM (d) T A HE T

When a helical compression spring is cut into two equal parts, then the stiffness of
the resulting each spring will be

(a) same (b) double
(c) triple (d) none of these

(5) 3fe us ferafan 206 FraR g e T ST R, @ AU 1 |IEs &

(a) 6mm (b) 18 mm
(¢) 24mm (d) 30mm
If a bearing is designated by the number 206, then what is the size of the bore ?
(a) 6mm (b) 18 mm
(¢) 24mm (d) 30mm

(6) e, Ieire Bl 2

(a) ngamgmmaﬁqm(b) WWHWWWTH
(¢) TIS 9 W AFITT (d) . IR 9T b1 AT

In lever, leverage is

(a) ratio of effort arm to load arm.

(b) product of effort arm and load arm.

(c) ratio of effort to load.

(d) ratio of load to effort.

(7) wmwww,aﬁﬁwmm%ﬁmm%

(a) = hEe / s sfEs  (b) o et | wEd g ShEe

(c) e dm siieet /e gfdsel(d) 30 | IS A8l

The factor of safety for a component subjected to fatigue loading, is given by
(a) Ultimate stress / Working stress

(b) Ultimate stress / Endurance limit stress

(c) Endurance limit stress / Working stress
(d) None of the above
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wftreret dehegur TUTss Fft st 2

(a) T S7aa &t safafa (b) e 37 1 IgY

(c) Iegaffcaaged (d) T A HE T

Stress concentration factor is depend on

(a) geometry of the machine component

(b) material of the machine component

(¢) geometry and material of the component
(d) none of the above

afe S YT o1 ST G kAT ST & o et 3yt weia g

(a) oI (b) =TI

(c) 33 TEn (d) HIeE Tom

If the diameter of a solid shaft is increased two times, the torque transmitted will be
(a) two times (b) four times

(c) eight times (d) sixteen times

Hiee ) 7 Ve e w9 & fore i aame g 2

(a) 2840d ' (b) 1420d

(¢) 810d (d) 5680d

FET d = Siee F1 e o, fft d

The initial tension in a bolt used for making fluid tight joint is equal to
(a) 2840d (b) 1420d

(c) 810d (d) 5680d

where, d = nominal diameter of bolt in mm.

T HIE Uiy dee Sie #, Je H wrgs sus gl
(a) o8 YR H T faes (b) des Ui = 39
(c) JTHAMCH 141470 (d) IeSHUR

The size of weld, in case of transverse fillet welded joint, is equal to
(a) one third of the throat of weld.

(b) half of the throat of weld.

(¢) 1.414 times the throat of weld.

(d) the throat of the weld.

fr oft 8 o fomr wem <6t 9t 2
(a) <o S Y fre FA F g (b) =t b1 e & frprer % feg

(c) woI-3met Hewr & fog (d) YR Td g9 e & ferg

A sunk key is provided with a gib head in order
(a) to fit the key easily (b) to remove the key easily
(¢) to transmit the torque (d) to connect shaft and hub

P.T.O.
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(4 of 8) 1047

HoA- hUfein § ge hl erars Ul w9 T8 a4 =Ry

(a) 3D (b) 2D
(¢) L5D (d D

&l D = 319 99 &1 T
The length of hub in flange coupling should not be less than

(a) 3D (b) 2D
(¢) 1.5D (d D

Where D = diameter of solid shaft

HeA=t Huferm | diee i JE&AT | A 7@ & =R |
5 2 (b) 3

() 4 d 3

The number of bolts in a flange coupling should not be less than
(@ 2 (b) 3

(c) 4 d 5

T T BTl 8

(a) B B H3a A e & forg (b)  ife F=w F frm
(c) BEiHPHIHAHTIT () I ah

A cotter is used to

(a) rigidly connect rods (b) transmit motion

(c) prevent rotation of rods (d) all of the above

(a) 3TgET (b) A

(c) Hee (d) IWrE Tt

A cotter joint may fail due to

(a) shearing (b) bending

(¢) crushing (d) all of the above

TR 6} Fueeh %1 wred =@ (D) T TR % AT (d) 1 AT HEAT
(a) T&m$ g = (b) Tom it g omarg

(c) fBmgms= @ e

In a spring the ratio of the mean diameter (D) of the coil to the diameter (d) of the
wire is known as

(a) solid length of -spring (b) free length of spring

(¢) spring index (d) spring rate

< f8im s &9 & 9 2 (3% 1 eI k ) 39 97 1 94 HSE B
(a) 2k _ (b) k

() k2 : (d kA4

Two springs (each having stiffness k) are connected in parallel. The combined
stiffness of the system would be equal to

(a) 2k (b) k

(c) k2 (d) k4
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(19) vire fafin ¥ wR = e 2

(a) TR & & & oTeaaq (b) IR % 8T & few
(c) VTR % & H GHHTH (d) 3T A TE

In thrust bearing, the load acts

(a) perpendicular to the axis of shaft

(b) along the axis of the shaft

(c) parallel to the axis of the shaft

(d) none of the above

20) = 1 @ wdor eft fofm sl &t 2 7

(a) T =g fef (b) ®fer 3 Uer femfa
(c) venfeess faafa (d) whiew feafan
Which of the following is an anti-friction bearing ?
(a) gas lubricated bearing (b) ball and roller bearing
(¢) plastic bearing (d) collar bearing
@1) qﬁaaﬁ%%ﬁmﬁwﬁmm%
(a) tamo=-— (b) tana = ok
p T
wlsB - P
€): Coha =" d) & = ——
(©) s (d) sina =
& o =fEE i
p == @
d =" A
The angle of helix in a screw jack is given by
(@) tanoa= «E (b) tana= £
p nd
P : P
c) cosa=-— d) sina=-—
() -d (d) st =
Where o. = helix angle
p = pitch and
d = mean dia.
TS B A h qgrdl

(22)

(a) 3BT YR FEH € Fed 8 |
(b) I3W T VR TG F HeA 2 |
(c) WR a1 HTATH ! I & Hed! ¢ |
(d) IBATRIRIETAL |

The efficiency of a screw jack

(a) increases with the increase of load lifted.

(b) decreases with the increase of load lifted.

(c) decreases with the increase of load and effort applied.
(d) is independent of load lifted.

1047

P.T.O.
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(23) et ferafin ammT=raer s 9 &
(a) A H1EA e : (b) W FHEA e
(c) HHEA d) =R
Ball bearings are usually made from
(a) low carbon steel (b) medium carbon steel
(¢) chrome steel (d) high speed steel
(24) Tfeep s | yfewet Fhgor S9TE @aETE 2
(a) ¥R (b) o= vere &
(c) (a) @l (b) QT (d) v e i
In static loading, stress concentration is more serious in
(a) brittle materials (b) ductile materials
(c) both (a) and (b) (d) elastic materials
(25) wHT=R fthete Ao & foru srfreraw sroegwr &1 aet g
a) 22.5° (b) 30°
(c) 45° (d) 60°
For a parallel fillet weld, the plane of maximum shear occurs at
(@) 225° (b) 30°
(c) 45° (d) 60°
(26) ATFATHR ieh =Tefl § 39T B
(a) 13916 (b) 13432
() 1 %148 (d 1100
The taper on a rectangular sunk key is |
(@ 1linlé6 (b) 1in32
(¢) 1in48 (d) 1in100
(27) T F1-d FH HET 2
(a) IR i qHed (b) TR H g
(©)  (a)T (b) T (d) T A HE T

(28)

A key way lowers
(a) the strength of the shaft (b) the rigidity of the shaft

(c) both (a) and (b) (d) none of these
tferram sroegr wftreer farg W B 2

(a) MRS H (b) THUEHH

(c) worTfeess veref & (d) 9 HIE T
The maximum shear stress theory is used for

(a) brittle materials (b) ductile materials

(c) plastic materials (d) none of these

1047 °
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(29) T TER F R R sRE e g

(a) WS el (b) A

(c) ¥oIw & e (d) T B TE
All the types of levers are subjected to

(a) twisting moment (b) bending moment
(c) direct axial load (d) none of these

(30) T TF Ach AINHT BE HEATIT & AfG F0h! a8

2. "oy
(i1)
3 D
(i)
4. ()
(i1)

(@) 50% 8 HH (b) 50% & SATGT

(€) 50% % SR (d) 3T A HIE T

A screw is said to be self-locking screw if its efficiency is

(a) less than 50% (b) more than 50%

(c) equal to 50% (d) none of these (1x30)

TuH g Siee 1 A quiH BT |
Describe bolt of uniform strength with sketch. @)
& st g 1 tferedAT TshH I AR |

Explain design procedure of turn buckle joint. 9'%)

ifd T ife TE den ) afeiva BN | e ST O A, W TRspaT T W
T R THTE ISdT 8 7 :

Define fatigue and endurance limit. What is the effect of load, surface finish and
size on endurance limit ? (6)

ﬁwﬁnwaﬁmmmmﬁaﬁnﬁwaqﬁaﬁﬁﬁﬁmﬁﬁqﬂ%?_

Explain classification of bearings. What are the different materials used for
bearings ? (7%5)

S 7ol & ITTaehT T AU B 7 foam & wHEET |
What do you understand by preferred numbers ? Explain in detail. 4)

T Y9 350 et S fifte w150 kw e urfye wedt @ | e ) sTefe
TS 3 m ® | 36 Tedh R A 1 m gl W 1500 N wR i 3 gferat wrfi € | s 61
SITH 1A HITT, A ST T1a Tiaeet 80 MPa Ud 3TAT e Nfaeet 60 MPa 2 |

A shaft is transmitting 150 kW at 350 rpm. The supported length of the shaft is 3
m. It carries two pulleys each weighing 1500 N situated at a distance of 1 m from

each end. Determine diameter of shaft, if allowable tensile stress is 80 MPa and
allowable shear stress is 60 MPa. (9%)

P.T.O.
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(8 of 8) 1047
o 1 T R H01 & R0 e 81 a1t el 31Ts T See e eIt |

Draw any eight basic weld symbols which are used to represent the type of weld. (4)

T 50 mm STE FUT 200 mm T TAHR Ll B Th el © W oaad de8
1 91t 3, e 6 98 9 g it W 5 kN wiita et 59 91 | dee
Hftrehaw 757 Wfaee 100 N/mm? 5Hd BT 368 1§15 F1d ST |

A circular steel bar 50 mm diameter and 200 mm long is welded perpendicular to

a steel plate to form a cantilever loaded with 5 kN at the free end. Determine size
of weld. Assuming the maximum bending stress in the weld as 100 N/mm?2.  (9%)

foag S fop arfer =Teft wdftes wd smegn d g s a auei @ |
Prove that a square key is equally strong in shear and compression. (4)

TH WY §9 & fafeivet 82 7 0.7. N/mm? &7 9759 9" e 2 | 39 soeh) foufy o
12 Sieel gRI T 141 & | U 79 dfe &7 Tahe I9an # ore 38 Fgra it s=man
T ® | fafevet @1y =@ 300 mm 2 tﬁwmmﬁmaﬁw
uered # ET 1 fewet 100 MPa ® |

dte & Hehe & fee k = 0.5 (fBifte i)

The cylinder head of a steam engine is subjected to a steam pressure of
0.7 N/mm?. It is held in position by means of 12 bolts. A soft copper gasket is
used to make the joint leak proof. The effective diameter of cylinder is 300 mm.

Find the size of bolts if allowable tensile stress in bolt material is 100 MPa.

Take k = 0.5 (factor for springiness) for copper gasket. (9'4)

& & ot fafidem & fore wn S & St 2 2
What information should be given to specify a spring completely ? 4)

Ueh TS Sale] o1 SATNehoqd Y |fus Y9y |
Explain the design procedure of fly wheel with sketch. (9%)




