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Flexible machine elements are used in conveying systems and

in the transmission of power over comparatively long

distances. These elements can be used as a replacement for

gears, shafts, bearings, and other relatively rigid power-

transmission devices. In many cases their use simplifies the

design of a machine and substantially reduces the cost.

Uploaded By: anonymousSTUDENTS-HUB.com



5/30/2022 3

Chapter 17:  Flexible Mechanical Elements

Belt – Chain  - Rope

Since these elements are elastic and usually quite long, they

play an important part in absorbing shock loads and in damping

out and isolating the effects of vibration. This is an important

advantage as far as machine life is concerned.
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Most flexible elements do not have an infinite life. When they

are used, it is important to establish an inspection schedule to

guard against wear, aging, and loss of elasticity.
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 A timing belt is made of a rubberized fabric coated with a

nylon fabric, and has steel wire within to take the tension

load.

 It has teeth that fit into grooves cut on the periphery of the

pulleys. A timing belt does not stretch appreciably or slip and

consequently transmits power at a constant angular-velocity

ratio.

 No initial tension is needed. Such belts can operate over a

very wide range of speeds, have efficiencies in the range of

97 to 99 %, require no lubrication, and are quieter than chain

drives.

 The design and selection process for timing belts is so

similar to that for V belts that the process will not be

presented here.
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These chains are manufactured in single, double, triple, and quadruple 

strands.
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 For smooth operation at moderate and high speeds it is

considered good practice to use a driving sprocket with at

least 17 teeth; 19 or 21 will, of course, give a better life

expectancy with less chain noise.

 The most successful drives have velocity ratios up to 6:1, but

higher ratios may be used at the sacrifice of chain life.

 Roller chains seldom fail because they high tensile strength;

they more often fail because they have been subjected to a

great many hours of service. Actual failure may be due either

to wear of the rollers on the pins or to fatigue of the surfaces of

the rollers.

Uploaded By: anonymousSTUDENTS-HUB.com



64
Uploaded By: anonymousSTUDENTS-HUB.com



65
Uploaded By: anonymousSTUDENTS-HUB.com



66

Chapter 17:  Flexible Mechanical Elements

17.5 Roller Chain

Uploaded By: anonymousSTUDENTS-HUB.com



67

Chapter 17:  Flexible Mechanical Elements

17.5 Roller Chain

The allowable power Ha is given by:

The horsepower that must be transmitted Hd is given by:

Uploaded By: anonymousSTUDENTS-HUB.com



68

Chapter 17:  Flexible Mechanical Elements

17.5 Roller Chain

Uploaded By: anonymousSTUDENTS-HUB.com



69

Chapter 17:  Flexible Mechanical Elements

17.5 Roller Chain

Uploaded By: anonymousSTUDENTS-HUB.com



70

Chapter 17:  Flexible Mechanical Elements

17.5 Roller Chain

It is preferable to have an odd number of teeth on the driving sprocket

(17, 19, . . .) and an even number of pitches in the chain to avoid a

special link.

The approximate length of the chain L in pitches is

The Center to Center distance is given by:
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