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I nstructions to the candidates:

1)
2)
3)
4)

Ql) &
b)

Answer-0Q4, or Q2,Q3 or Q4 and Q5 or Q6.

Neat,diagrams.must be drawn wherever necessary.

Fighwes'to theright side indicate full marks.

ASsurne suitable data, if necessary.

Explain the term : Maximum loss of economic cuitting speed. [4]

Drawv the systematic structure diagrams and idefitify the optimum structure
dragram for the following structuralfosmul aes [6]

) z=2(1) 2(2) 3(4)
i) z=2(1) 2(6) 3(2)
i z=2(2) 2(1) 3(4)
OR

Q2) A six speed gear box is to-be designed for a machine tool drive. The spindle
speed ranges between 200rpm-to 1200 rpm. If the gear box is driven-by
motor of 8 KW, 1200 rpmcthrough belt drive. Draw the speed diagram ‘@nd

gearing diagram.

Q3) &)

b)

[10]

Givethe comparison between normal distribution angkstandard distribution
curves? [4]

A ball bearing has normally distributed timeio Tailure, with amean of
15000 h and Standard deviation of 1000 h. If there.are 100 such bearing
fitted at a time, how many may be exgected te fail within the first

16500 h? [6]
z 0 1 2 3 4 5
15 04332 0.4345 | 04357 . 0.4370 | 04382 | 0.4394

PT.O.



OR

Q4) A straight tensile bars of diameter 10:%"'mm are made of plain carbon steel
40C8 having tensile yield strength ofs330+30 N/mm?. Theload onthebarsis
23.5t5KN, if thediameters, strengthiand loads are normally distributed; estimate
therdliability of withstanding theload by the bars. The areas under the standard
normal distribution cutvefromdto Z are asfollows: [10]

z |10 1.2 1.4 1.6 1.8 2.0 2.2 2.4
area 0.3413| 0:3649 | 04192 | 0.4452| 0.4641 0.4/772 | 04861 0.4918

Q5) @ Statéthe’appropriate guidelinesfor selection of material handling system.
[4]

b) A threelidler, troughed belt, horizontal conveyar;is to be used for
transporting 500 ton of iron per hour having massidensity of iron oreis

1700kg/me. If the belt speed is2m/sec, determinétherequired belt width.
JTake surcharge factor = 0.1. [6]

OR

Q6) Aninclined 3 ply belt conveyor transporting/1.5 ton per hour at a speed of
75 m/min, with horizontal distanceef traverse 900m and height 300m. The
mass density of material is 2:5-4on/fm?®and speed of electric motor is
1500rpm. Calculate: [10]

Width of belt
Diameter of Drivepulley

Gear box reduction ratio
Conveyor inclination 10°-15° 16°-20° | 21°-25°, |26°-3C°
Flow-ability factor 2.65x10™ 2.5x10%| 2.35x107* 2.2x10*

Assume material factor for plies, K, =2.5and
Factor for belt tension and arc of contact, K, = 80.
Standard Belt widths(mm)

300, 400, 450, 500, 600, 650, 750, 800, 900, 1000,1200, 1400, 1600, 1800,
2000, 2200, 2400.
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