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Chapter Four 

Kinematics of rigid bodies  

 

Rigid-Body Assumption: 

 

A rigid body as a system of particles for which the distances between the 

particles remain unchanged 

All solid materials change shape to some extent when forces are applied to them. 

Nevertheless, if the movements associated with the changes in shape are very 

small compared with the movements of the body as a whole, then the assumption 

of rigidity is usually acceptable. The displacements due to the flutter of an 

aircraft wing, for instance, do not affect the description of the flight path of the 

aircraft as a whole, and thus the rigid-body assumption is clearly acceptable. On 

the other hand, if the problem is one of describing, as a function of time, the 

internal wing stress due to wing flutter, then the relative motions of portions of 

the wing cannot be neglected, and the wing may not be considered a rigid body. 

In this and the next two chapters, almost all of the material is based on the 

assumption of rigidity.  

 

 

Plane Motion  

A rigid body executes plane motion when all parts of the body move in parallel 

planes. For convenience, we generally consider the plane of motion to be the 

plane which contains the mass center, and we treat the body as a thin slab whose 

motion is confined to the plane of the slab. This idealization adequately describes 

a very large category of rigid-body motions encountered in engineering. The 
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plane motion of a rigid body may be divided into several categories, as 

represented in Fig.  

 

 

 

Rotation 
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Rotation about fixed axis:  

 

When a rigid body rotates about a fixed axis, all 

points other than those on the axis move in 

concentric circles about the fixed axis. Thus, for 

tho rigid body in Fig. 5/3 rotating about a fixed 

axis normal to tho plane of the figure through O, 

any point such as A moves in a circle of radius r.  
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