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Degrees of Freedom for Plane Mechanisms:- 

In the design or analysis of a mechanism, one of the most important 

concern is the number of degrees of freedom (also called movability) 

of the mechanism. It is defined as the number of input parameters 

(usually pair variables) which must be independently controlled in 

order to bring the mechanism into a useful engineering purpose. It is 

possible to determine the number of degrees of freedom of a 

mechanism directly from the number of links and the number and 

types of joints which it includes. 

 

Consider a four bar chain, as shown in Fig., A little consideration will 

show that only one variable such as ϴ is needed to define the relative 



positions of all the links. In other words, we say that the number of 

degrees of freedom of a four bar chain is one. Now, let us consider 

a five bar chain, as shown in Fig., In this case two variables such as 

ϴ1 and ϴ2 are needed to define completely the relative positions of 

all the links. Thus, we say that the number of degrees of freedom is  

two. In order to develop the relationship in general, consider two links 

A B and CD in a plane motion as shown in fig. 

 

The link AB with co-ordinate system O X Y is taken as the reference 

link (or fixed link). The position of point P on the moving link CD can 

be completely specified by the three variables, i.e. the co-ordinates 

of the point P denoted by x and y and the inclination θ of the link CD 

with X-axis or link A B. In other words, we can say that each link of a 

mechanism has three degrees of freedom before it is connected to 

any other link. But when the link CD is connected to the link A B by 

a turning pair at A , the position of link CD is now determined by a 

single variable θ and thus has one degree of freedom. 
 

INVERSION:- 

We have already discussed that when one of links is fixed in a 

kinematic chain, it is called a mechanism. So we can obtain as many 

mechanisms as the number of links in a kinematic chain by fixing, in 

turn, different links in a kinematic chain. This method of obtaining 



different mechanisms by fixing different links in a kinematic chain, is 

known as inversion of the mechanism. 

It may be noted that the relative motions between the various links is 

not changed in any manner through the process of inversion, but 

their absolute motions (those measured with respect to the fixed link) 

may be changed drastically. 


