[image: image1.jpg]Reg. No.

TTTTTTTT]

Code: C 1383

Question Papel

BE/BI

cchh. DEGREE BXAMINATION, APRILMAY 2010.
Sinth Semester
Mechanical Engincering

ME 1852 - DESIGN OF TRANSMIS!

ION SYSTEMS

(Common to B, Part Time — Filth Semestor Mechanical Engincerivg —
Regulation 2005)

(Regulation 2001
Time : Three hours Masimum : 100 marks

Usigo of approved design date book is permitted.
Assumptions and assumed data have o be stated clearly
Answer AL questions

PART A — (10

20 marke)

1. Howare the

of flat- belt joined?

2 What are the five parts of roler chuin?

Why is tangential carsponent of gear tooth force ealled useflul companent?
4 Compare the cantact hetween mating tecth of spur and helical goars.
5. When do we employ crossed helical gour?

6 Mention two characteristics of hypoid gear

List the ways by which the number of intermediate steps may be arraned in a
ear box

What are the points to be considered while designing o sliding mesh type of
muli-speed gear box?




[image: image2.jpg]10

What s the disadvantage of block brake with one short shoe? What is the
remedy?

When do we use multiple disk clutches?
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PART B — (5 16 = 80 marks)

Design & flat belt drive to transmi kW at 900 rpmn of the driver pulley
Spood reduction i to be 2.5:1. Assumo that the service s 16 hours a duy
a8

or

Design a chain rive Lo Lransmit 6 kv at 900 xpm of & sprocket pinon
Speod reduction is 25:1. Driving motor is mounted on nn adjustable base
Aesume. that load s steady, drive is horizontal and service i
16 hoursiday 1)

e pitch cixcls of  train of spur gears are shown in Fig. 1, Gear A
rocvives 3.5 KW power at 700 zpm through its shaft and xotates in
iockwise direction. Goar B s the idler gear while gear C s the drivea
gonr. The number of toeth on gears &, B and C aze 0, 60 and 40
Seapectivaly, while the module is 3 mm. Caleulate the orgue on each geax
chaft; and the components of gear tooth forces.

Fig. 1

Draw & freo-body diagram of forces and determine the reaction on the
Sdler goar shaft. Assume the 20° invalute system for the gears a6

or

& pair of helical gears s o transmit 14 kW, The tecth ase 20° s and
et gl i 5% Pinion runs at 10,000 rpm and has §0 mm PCD. Wheel
s 320 am PCD. Both gears are made of cast stecl. Design the gear paix
ant btain the basic dirensions assuming a ife of 1000 houss.
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Design a pair of cast iron bevel gears for 4 special purpose machine tool
Lo transmit 3.5 [ from a shafl at 500 rpm Lo another at 800 rpm. The
gears overbang in their shafls. Life required is 5000 hours. (16)

or

Design a worm goar drive sith a standard centre distance to {ransmit
7.5 XKW from a worm rotating at 1440 rpm to & worm sheel at 20 rpi. (16)

An all geared specd gear box is to be designed for a radial drilling
smachine with the folosing speeifications

Maximum size of the dril to be used = 50
e 0f the drill to be used = 10mi
40 mimin,

Minimum

Maximum cutting speed (drilling)
Minimum cutting speed (reaming, tapping, and boring) = Gr/min
Nurber of speeds = 12

Choose 3 2 x 2 areangement. Sketch the lagout of the gearbox and the
speed diagram. Caleulate the percentage deviation of the oblainable
‘speeds from the caleulated ones. 16)

or

Sketeh three possible ray diagrams for a 6-speed goar box with 2 x 3
arrangement. Choose the best possible ray diagram. Give suitable
explanation for the same. as)

Ihe displacement specifcations of follaver are given below
Stk of the follower 25 mm

Outstrole takes place swith S during 90° of cam rotation
Return strake takes place with SHM during 75° of can rotation
arm rotates with a uniform speed of 800 rp.

Determine the induced contact stress, assuring follower mass as 0.25 kg
and spring stiffess as 100 Njmm, whon the cara rotation is 15", Take the
thickness of the plate cam as 10 mm. The base eirclo radius and the
follawer roller radius are 25 mm and 10 mm respectively. Material used
is steel. 161

or
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A block brake with a short shoe is shown in Fig. 2. 1t s to be designed so
Uhal the product pyv is limited to 2, where 'p' is the normal pressure
between friction lining and the brake drum (Novmé) and v is the
peripheral velocity of brake drun ().

Cable drun Shce

3]
Brake drun

500 &g

Fig.2

The coefficient of friction between the brake drum and the friction lining
i5.0.2. The cable drum s conneeled to the brake drum by means of a pair
of spus gears. The brake drum rotates four times as fast as the cable
drum. The permissible intensicy of pressure on friction lining is 1 Nimm?.
Calevlate

(i) The magnitude of the brake shoo force (P) ©
(i) The aren of friction lining, w

() The wniform velocity &t which the mass can be lovered. What
happens at higher specds? ®
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