50, will be treated as malpractice.

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

USN 15AU63
Sixth Semester B.E. Degree Examkgnsatlon, Jan./Feb. 2021
Design of MachmemElements -1
Time: 3 hrs. W@Max Marks: 80

Note: 1.Answer any FIVE full questions, %osmg ONE full questwn rom each module.
2. Missing data suitably assumed

L S
N«r

- Module—l r
1 The crane hook carries a* load of 20kN, as shown in Fngl The section at X-X is
rectangular whose horlzmgtal side is 100mm. Find the stresses in the inner and outer fibers at

the given section. (16 Marks)
2 a (04 Marks)
b. A mechanismiu : 51 n pr1nt1ng machmé?’y contams a tensmn sprmg assembled with a preload
of 30N. The wire dia of spring is 2mm with a spnng index of 6. The spring has 18 active
coiles, ha g following propel@%es T=680MPa, Q 80kN/mm (12 Marks)
3

~0f4:1. The allowab;g staﬁc stresses for: tl;e(, bronze pinion an cast iron gear are 84MPa and
{ \«élOSMPa respectively.
"The pinion has F@ﬁtandard 20° full depth involute teeth of mould 8mm. The face width of

(16 Marks)

OR
4 a. Define formative number o, “teeth for Helical gears and write the equation. (04 Marks)
b. A pair of helical gears are to transmit 15kW. The teeth are 20° stub in diameteral plane and
have a helix angle of 45°. The pinion runs at 10000rpm and has 80mm pitch diameter, the
gear has 320mmepitch diameter. The gears are made of cast steel of ¢ = 100MPa. Determine
the suitable module (12 Marks)

1of2




10

15AU63

Module-3 )
A pair of CI bevel gears connect two shaft at right angle thg P

e,

e itch diameter of the pinion and
gear are 80mm and 100mm respectively. The tootk %ﬁﬁles of the gears are of 14)2°
composite form. The allowable static stress for bo‘ih the gears is 55MPa. If the pinion
transmits is 2.75kW at 1100rpm, find the module :aui;ld number of teeth on each gear from
stand point of strength. o o (16 Marks)

A

OR, * -
A triple threaded worm gear has teethiof:6mm module and pitch circlé diameter of 50mm.
The worm gear has 30 teeth of 14'%2° and the coefficient of friction of the worm gearing is
il . . & .
0.05, find lead angle of worm, velocity ratio, center distance gp& efficiency of worm gear.
C 13 b (12 Marks)
(04 Marks)

4

Discuss about the wear tooth loa f worm gear. \ >

o N Module-4 -

A multi disc clutch has’ five plates having four pairs of active friction surfaces. If the
intensity of pressure is.fot to exceed 0.127N/mt’, find the power transmitted at 500rpm.
The outer and dfinér radii of friction surfaces are 125mm and 75mm respectively,

S W
|

take p=0.3. %ﬁr% g (10 Marks)
Discuss the‘typgg;é*éf of clutch and explain any-one with neat sketch. (06 Marks)
L% . “OR

A rq%iéﬁ drum of an elevator hayifig 650mm diameter ,0ffitted with a brake drum of Im
diameter. The break drum is p%gyj&ed with four cagtg;;%?j‘i’oﬁ brake shoes each subtending an
angle of 45°. The mass of the elevator when log&e“a‘iisi&pOOOkg andwm&)‘Q%es with a speed of
2.5m/sec. The break hasf,&aféwggﬁcient capacity toﬂfsgqs?@thé elevator in'2,75m. Take p = 0.2 find

width of shoe if the allowable pressure on the break show is 0.3N/mm? and heat generated in

stopping elevator. €\ (16 Marks)
IS M&! odule-5 Ly

Explain the pfineiple of hydrodynamic lubrication. il (06 Marks)

The thrust of propeller shaft is abserbed by 6 collars. The rubbing surface of these collars
have outer diameter 300mm and inner diameter.200mm. If the shaft runs at 120rpm the

beariné%%lpr%ssme amounts td” g.4N/m2. Take pf% 0.05. Assuming that the pressure is

uniformly distributed. Detéfmine the power Jdabsa'rbéd by the collars. (10 Marks)
7~ ««m;;;%
)
Ay
v (04 Marks)
(04 Marks)
(04 Marks)
(04 Marks)
y iy, 4
%Wi )
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