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 Section D: Special Applications  

 

 IMPACT  

The principles of impulse and momentum have important use in describing the 

behavior of colliding bodies. Impact refers to the collision between two bodies 

and is characterized by the generation of relatively large contact forces which act 

over a very short interval of time. It is important to realize that an impact is a 

very complex event involving material deformation and recovery and the 

generation of heat and sound. Small changes in the impact conditions may cause 

large changes in the impact process and thus in the conditions immediately 

following the impact.  

Following initial contact, a short period of increasing deformation takes place 

until the contact area between the spheres ceases to increase. At this instant, both 

spheres, Figure below, are moving with the same velocity vo. During the 

remainder of contact, a period of restoration occurs during which the contact area 

decreases to zero. In the final condition shown in part c of the figure, the spheres 

now have new velocities v1' and v2', where v1' must be less than v2'. All velocities 

are arbitrarily assumed positive to the right, so that with this scalar notation a 

velocity to the left would early a negative sign.  
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Because the contact forces are equal and opposite during impact, the linear 

momentum of the system remains unchanged, as discussed previously. Thus, we 

apply the law of conservation of linear momentum and write 

 

 

Coefficient of Restitution  

For given masses and initial conditions, the momentum equation contains two 

unknowns, of and v2'. Clearly, we need an additional rela- to find the final 

velocities. This relationship must reflect the capacity of the contacting bodies to 

recover from the impact and can be expressed by the ratio e of the magnitude of 

the restoration impulse to the magnitude of the deformation impulse. This ratio is 

called the coefficient of restitution.  

 

For example: The quality of a manufactured tennis ball is measured by the height of its bounce, 

which can be related to its coefficient of restitution. Using the mechanics of oblique impact, 

engineers can design a separation device to remove substandard tennis balls from a production 

line. 
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Oblique Central Impact  

We now extend the relationships developed for direct central impact to the case 

where the initial and final velocities are not parallel, Fig. 3/20. Here spherical 

particles of mass m1 and m2 have initial velocities v1 and v2 in the same plane and 

approach each other on a collision course, as shown in part a of the figure. The 

directions of the velocity vectors are measured from the direction tangent to the 

contacting surfaces, Fig. 3/20b. Thus, the initial velocity components along the t- 

and n-axes are : 
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Tutorial  
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