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DESIGN OF MACHINE ELEMENTS
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Note : There are three sections A, B and C in the paper.

(ii)  GFT T 597 G 1 % T} 10 977 35 IR ST | T 9T O 57 FT S o
&l 10 977 FGIG FHR & 5ol 5 & |

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

(iii) @I & F 8 F7 7 @ 5 6 Fo7) & IR AT | 0% T 3 3% F7 2 v
BT 5 ST13/50 VsG] § IR T |

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.

(iv) @7 @ % 6 377 4 & bl 4 31 & 3R T | I 597 8 37 F & 0T
5751 15 c137/150 V5] § I o |

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)  IEF QI F G} I ) FHER TF G197 5T B |

Solve all the questions of a section consecutively together.

(vi) &1 STIA 7 ST 17 %1 1R A o sgare # e

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

LCAEER
SECTION - A
1. () Tireran v Sfaee fgia w1 S=r fea smar &
(2) TR R (b) T TR W
(c) ey YTl W (d) TS vl W
Maximum shear stress theory is used for :
(a) Brittle materials (b) Ductile materials
(¢) Elastic materials (d) Plastic materials
‘-I_' -
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s vere] i wearee ST ak i Rha St 2, as wided, faepld %
(a) SR (b) Hm’jcn?ﬁ
(c) SYhHTIAT (d) T HIE TR

When the material is loaded within elastic limit, then the stress is
strain

(a) Equal (b) Directly proportional
(c) Inversely proportional (d) None of these
U Telia TE it S1g # ehie hY e o S B
(@ 1.5d (b)y 2.5d
(¢) 3d (d 4d
The length of cotter in a sleeve and cotter joint is taken as :
(@ 15d (b) 2.5d
(¢) 3d (d 4d
T STAATHT T i (key) H S BT 8
(a linl6 (b) 1in32
(¢) 1in48 (d) 1in100
The taper in a rectangular sunk key is :
(@ 1inl6 (b) 1in32
(¢ 1in48 (d 1in100
T ThR o e H A1HH A Th
(a) AHABAR | (b) HTEAS |
() VImEae I (d) THIADETE
In the lever of first type, the mechanical advantage is one.
(a) lessthan (b) equal to
(¢) more than (d) None of these
e T 1 FATe BT T HE M 8, Ale SEhT &l
() 50%AFAE | (b) 50% 8 Al 7 |

() 50% % SR | (d) T HE TR

A screw is said to be over hauling screw if its efficiency is :

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

(¢) equal to 50% (d) None of these

A o <lie T 30K ¢ T o Y g 3, A o B e AA

g e
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to

tan(o — ¢) _tano
a i i
(@) tan o ®) tan(o — 4))
© tan(o + ¢) @ tan o
tan o tan(a + ¢)
If o denotes the lead angle and ¢ the angle of friction, then the efficiency of screw is:
tan(a—¢) d) tan o
a by ——
@) tan o ®) tan(o — ¢)
© tan(a + ¢) () tan o

tan o tan(a + ¢)

-
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(viii) SHTeIHaTSE 3 <fit (ueter) fSi o suam e s 2

(a) & TH & for | (b) S P AT ® R |
(c) SIeehi ! ST T F TR 1(d) B 3oll ) Ty 0 3 fomd |

A leaf spring in automobile is used :
(a) to apply forces (b) to measure forces
(¢) to absorb shocks (d) to store strain energy

(ix) HAFTHR fheie Joee Sre feame R wmar &

(a) o amed % ford (b) e " % fory
(c) o amed & fort (d) haci gmed & fort
Parallel fillet welded joint is designed for :

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

(x) STEl BE U 1 I I A FEAT 2

greit % Fre Tt B wReR R

(a) W (b) TR =E
(0 T==m d) TIPS TE

The largest diameter of an external screw thread is known as :
(a) Minor diameter (b) Major diameter
(¢) Pitch diameter (d) None of these (1x10)

QM —«ft

SECTION -B

() FeRar (i) T

Define the following properties of materials.

(M)

Hardness (ii) Strength 3

TR el 3 o st e 3w |

Draw the stress-strain diagram for a brittle material. A3)

fefrt wreh forarfi < ferfim werrt = o wfiea owrasy |

Explain different types of rolling contact bearings with diagram. 3)

i wepr <t i &7 afiertor IR |

Classify various types of springs. ’ A3

JATHR T I (key) o1 o Tl e |

Explain the rectangular sunk key with diagram. (&)

WG W% Hl 3 9T T Serfiresar =il € sl 2 | Gt W9 & F1 ey & 7

Why hollow shaft is preferred over solid shaft. What are the advantages of hollow
shaft ? 3)

P.T.O.



MT5002 (4 of 4) 1006
g,  T-cAffeRT Th ! THET |

Explain self-locking screw. 3)
0. eHedhel o1 e | AHifhd o SIS |
Draw the neat and labelled diagram of a turnbuckle. 3
A — Ut
SECTION - C

10. @WWﬁWW%WHWWQW%W@W%ﬁ%
e |

Explain the causes and remedies of stress concentration in a threaded bolt with neat

diagrams. 3)
11, e e % foma 3 i faferdt w6t fore 3 wemed

() e T 3 B i fesheran

(ii) ea | Tehe i <1 Terdhete

Explain the methods of failure of Knuckle Joint in following :

(i)  Failure of the solid rod in tension
(i) Failure of the Knuckle pin in shear 8)

12. @wmﬁnaﬁrsﬁ%awﬁaaﬁ%ﬁmaﬁ,ﬁ40kwazaiqai350rpmqtasr%
TR0 A TS I BT S & | iR o1 Terel e W for W1 TehaT § frah 1Y
S T Td e el SUNT: 40 MPa 9 80 MPa & | 7% % fog goral |l ST
e Wfdeel 15 MPa g |

Design the shaft and sleeve for a muff coupling used to connect two shafts transmitting
40 kW power at 350 rpm. Material for shaft may be taken as carbon steel having
allowable shear & crushing stress as 40 MPa & 80 MPa. Material for muff is cast iron
having allowable shear stress as 15 MPa. 8)

13, ddve B & g R wreeTaedt Sl aHsEd
() o TS I o TS
(i) & gvsem I fBm e
Explain the following terminology used in compression springs.

(i) Solid length and free length
(i) Spring index and spring rate )

14, TG TSR % SIeE i WS YT 6 e d T |
Explain the bolt of uniform strength with the help of neat diagram. ®)

15. e =l ggsy
() W f&smea ST ASME %18
(i) =& gar NUIES
Explain the following :

(i) ASME code for shaft design
(i) Wahl’s correction factor (4x2)




