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2014
COMPONENT DESIGN & ESTIMATION

Fraifes g R U [atfereaw 3w : 70
Time allowed : Three Hours]| [Maximum Marks : 70

T . () Tem T FAEE & wa § | Rl ara & o7 §iid |
Note : Question No. 1 is compulsory, answer any five questions from the remaining.
(ii) TEIF TP 3 FH 9T 1 FAER UF G & By |
Solve all parts of a question consecutively together.
(i) HE qeT H TG GG T AR BT |
Start each question on a fresh page.
(iv) g1 s 7 s A @ Rt 7 e Hqare 8 9

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

1. freAfefan 5 a9y

Explain the following :

(i) =g faed § S F=0 JHerd € 7
What do you understand by permissible stress ?

(i) U TR W =@ S (HI H) P T W TFA E 2
What is the effect of keyway cut into a shafi ?

(iii) Foe IR FAG ¥ SR qqen3 |
Differentiate between coupling & clutch.

(iv) u=ifmeer forafon = 2t & 2

What are Antifriction Bearings ?

) (v) 3R F HET 6 GHART | Y

Explain the importance of Estimation. x5

P.T.O.
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15 HP IR %t 500 rpm W Waifte & #q ot wmeet =t sz 1 T A o i g
4T i SATHET BT | 7 T afdee o 9 wed §

(D

I, Alee T it werd 3 fen srrweu wfaEe = 400 kefem'

() @t & Foil v % foaw waer Jfqast = 800 kglfiem?. =i i & foT srawqor

wietaret = 80 kgfiem?, F %1 der Fott WA R A0 W 1 < 10 om 7 Fer F

& n =3 g0 |

Design a cast iron protective type flange coupling to connect two shafts in order to
transmit 15 HP at 500 rpm. The following permissible stresses may be used

(D)

shear stress for shaft, bolt and key material = 400 kgf/em”.

(IT)  crushing stress for bolt and key material = 800 kgfiem”, shear stress for cast iron

(1)

(i1)

80 kgf/cm®. Assume key as a sunk key of dimensions W =1 = .2 em. Also take

no, of bolts n = 3. 12

U WU & fow da ol &% wawy & wta #ifwe
Drive the relationship for shaft subjected 10 twistis ¢ moment only

T=rexfsxd
U T W A TF Wl F A A A0 g # sl @ and ¥ 1 v g s
VITHE o U BIT W o g€ & 1 o014 1.5 o & | ol we o w “7 BT U4 geT B
ROGEET T B 5.4 kN T 18 kN & | T d@ v w0 7 E ) oty g % meg
T@T@ faafin =i 7y gl % T AT a9 ‘TJ!'E:J"I 400 mm ¥ & Y & AT H 1T
FTT | W Al s e sEor ofaEer 42 Nimm? ¥ |

A line shaft is driven by means of a motor placed vertically below it. The pulley
on the line shaft is 1.5 m in diameter and has belt tensions 5.4 kN & 1.8 kN on
the tight side and slack side of the belt respectively. Both these tensions may be
assumed to be vertical. If the pulley be over hang from the shaft. the distance of
the centre line of the pulley from the centre line of the bearing being 400 mm.
Find the diameter of the shaft. Assume maximum allowable shear stress of
42 N/mm’.

S

- /Fig-1
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5 (i)
(1)

6. (i)
(i1)

7. (1)

manufacturers catalogue. 8
(i) Tox % g et 3 < ya ara faaf @ avk #6ifa |
Explain single row deep groove ball bearing with a help of sketch. 4
8. Ffefige w detu | feoft fefian -
Write short notes on the following :
(i) T9= wme W e
Bolt of uniform strength
(i) few AR wiewg He
Endurance and Endurance limit
(iii) s ¥ g fagia
Break even point theory
(iv) wiaaer S50
Stress Concentration y Ix4
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4. A 9% F A farg @ faan ¥ TER |
Describe the detail design procedure of Turnbuckle.

AT Frafror i e ST | I A & A S fefE |

Define costing. Write down the advantages of efficient costing.

% IANT | U " W €2 F & @ 1000 FioT q FE B SARA Hat & | o ward
1 FE T 375, S AU T 245 G UoAE WY ¥ 80 ¥ | JAN W W, T H0F A0
T 150% WE9E ¥ T HEerd B @9 el S A H 30 Wewe € 14ty w@ee
g ¢ %1 g 7o T 1.30 ¥, | va= % @ san 2 F e Sk |

A factory is producing 1000 bolts and nuts per hour on a machine. Its material
cost is T 375, labour cost ¥ 245 and the direct expenses is ¥ 80. The factory on
cost is 150% of the total labour cost and office on cost is 30% of the total factory
cost. If the selling price of each bolt and nut is ¥ 1.30, calculate whether the
management is going in loss or profit and by what amount ?

HYiA Afeheqa 1 WHR WA F HARY |
Explain general procedure of machine design.

a

UF 100 mm TE AT 12.5 mm A2 S H GHHI Goie des & §R 7@ © @
SIS T ¥ | TER W S0 kN W G S o @1 § | 4fE Sig WA 96 U 9 a
T & o Auway wiaEe 56 N/mm?’ ¥ at 302 %t wvard 9 #ie | gueer feee
& feu nfaast digar o 1 T 2.7 39Em ST | (3R 99 & fow)

A plate 100 mm wide and 12.5 mm thick is to be welded to another plate by
means of parallel fillet welds. The plates are subjected to a load of 50 kN. Find
the length of the weld so that the maximum stress does not exceed 56 N/mm?,
Consider the joint first under static loading and then under fatigue loading. Use
stress concentration factor for parallel fillet is 2.7. (for fatigue loading)

IEA WIOT % AR e WY faafon % 999 & G uihar SaE i aEeE |

Write down the complete selection procedure of rolling contact bearing from
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