
By S.G.Khan 

Mechanical Design II 

(Chapter 17 Shigley) 

 

Power Transmission Elements, Flexible 

Mechanical Elements 

SHAFTS,BELT/ROPE/chain DRIVES 

http://www.animationfactory.com/en/search/close-up.mc?&oid=4950354&s=51&sc=51&st=1079&category_id=E1J&spage=3&hoid=19c561cec9a958f28a76a19d397ce309
D:/TOM/TOMWEB/all/Animations/WM/ch2/powder_compacting_press/powder_compacting_press.avi


Flexible Mechanical Elements 



 



 



 



 



 



 



Flexible shafts 

 



OBJECTIVE 

 Transmission of Power over relatively large distances. 

 Replacement of Shafts, Gears and other relatively rigid 

machine elements. 

IMPOTANT FEATURES 

 Being elastic and usually long they: 

  1. Absorb Shock Load 

  2. Damp and isolate the effect of vibration 

 Life is relatively short and need to check wear, aging and 

loss of elasticity. 

 Except Timing belt, there is some slip and creep. 



CHARACTERISTICS OF SOME 
COMMON BELTS 



Some More Belt types 



Belt Construction 



Belt Construction… 



Belt: A band of flexible material that is looped around 

two or more fixed pulleys to transmit motion. Belts are 

made of various materials and come in different types, 

such as flat belts, round belts, and V-belts.  

 What is the definition of creep? 

A condition that occurs in flat belt drives that causes the belt to 

move forward slightly on the driving pulley, which causes the 

driven pulley to rotate at a slower speed. 

 

  Slip: A condition that occurs in flat belt drives when the load 

causes the belt to slide out of proper position on the pulley.  







Timing Belts 



Round Belts 



Flat and V belts 

 



REVERSING & NON-REVERSING 



BELT LENGTH OF OPEN BELT 



BELT LENGTH OF CROSSED BELT 



Belt Drive Theory 



VARIABLE SPEED BELT 

Cone Pulley Step Cone Pulley 



SPECIAL FUNCTIONS 

To Eliminate Clutch To Change Axis Rotation 





TORQUE TRANSMITTED 

m is the belt mass 

per unit length 

θ 

θ 





Belting Equation 





If  Fi=0 then Toque transmitted will be zero 









Useful formulas: 

 



Pretension in belts 

Tension meter 







EXAMPLE 1 







 A 6-in-wide polyamide F-1 flat belt is used to connect a 
2-in-diameter pulley to drive a larger pulley with an 
angular velocity ratio of 0.5. The center-to-center 
distance is 9 ft. The angular speed of the small pulley is 
1750 rev/min as it delivers 2 hp. The service is such that 
a service factor Ks of 1.25 is appropriate. 

 (a) Find Fc, Fi, F1a, and F2. 

 (b) Find Ha, nfs, and belt length. 

 (c) Find the dip. 

Problem 17-1 

------Tutorial-1 Flat Belt------ 



 



 



 



 



 



decision set for belt 





Useful formulas: 

 



FLAT METAL BELTS 

Thick as  0.002  in and 

narrow as 0.026 in. 



FLAT METAL BELTS ……. 

Bending Tensile Stress 

Tensile stresses 

Belt Life 



FLAT METAL BELTS ……. 



V- BELTS 
Sheave 

  Used for relatively large torque over small distances 

  In custom size  which can not be more than 19 mm 

  Size of Sheave is kept slightly smaller than X-Section of Belt 

  For greater torque more than one belts are used on the same pulley 

Belt Pulley 

Pitch Length 

Center to Center  Dist 



V- BELTS (Some Relations) 

No. of Belts = 



TIMING BELTS 



ROLLER CHAIN 



Wire Ropes 

A wire rope is a piece of flexible, multi-wired, stranded machinery made of 

many precision parts.  

http://www.offshore-technology.com/contractors/installation/anchor/


Wire Rope 
Wire rope itself is a very complicated and delicate tool. Wire ropes are 

twisted bundles of wire around a core of natural or occasionally metal 

fibers. A wire rope is made up of several strands of coiled wires. The 

wires are wound together in one direction to form a strand. The strands 

are then laced together in the opposite direction to form a wire rope.  

The wire rope's core, if made up of natural fibers, is saturated with 

lubricant at the factory. The outside wires and strands are lubricated 

with a coating during the processing of the cable. This type of dual 

lubrication protects the cable during shipment and storage.  

 



  Regular lay and lang lay describe the way wires are 

placed within each strand.  

Lang lay means that wires are laid in the same direction as the lay of the strands 

Regular lay means that wires in the strands are laid opposite in 

direction to the lay of the strands..  





Applications of wire ropes 

 

http://www.designbuild-network.com/contractors/construct_machinery/sta-lok/


Service Factors 

When designing belt drives it is normal to 

apply a service factor to the drive 

operating load to compensate or allow for 

different driver type, driven load types and 

operating periods.  Typical Service factor 

values are included on the linked page  

http://www.roymech.co.uk/Useful_Tables/Drive/Service_Factors.html 







Thank You 


