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Shock and vibration are motions in mechanical 
systems. Vibration is an oscillating motion about a 
reference point. Shock is a transient motion. In many 
cases, these motions are undesirable, even destructive. 
In order to measure and control them, it is necessary 
to understand their basic natures. 

Mechanical motions can be divided into two gen
eral classes: periodic motions, which repeat after a 
fixed time interval, and aperiodic, which do not. Shock, 
of course, is aperiodic. Vibration may be either. 

Simple Harmonic Motion 

The simplest form of periodic motion may be rep
resented (Fig.I) as the projection of a rotating vector 
on a vertical axis as it moves with uniform circular 
motion (constant angular velocity w ). 

Figure I 

As A rotates, x varies in length. The variation 
is plotted against wt. By inspection, 

x A sin wt. (1) 

After completing one entire rotation (or cycle) of 
2rr radians, the wave repeats. The time required to 

accomplish one cycle is defined as the period (T) of 
the motion. Since for one cycle, <.ut = 2TT, the period 
is clearly 

(2) 

Frequency (f) is the reciprocal of the period, or 

f=�· 
27T (3) 

Equation 1 is plotted as a function of time in Fig• 
ure 2. 

Figure 2 

For the (more general) case where x is not zero 
�·hen t = 0, the equation becomes

x = A sin (wt + ¢), (4) 

where ¢ is known as the phase angle. Equation 4 des• 
cribes a wave with the same frequency as A sin <.ut but 
which is displaced from it by ¢ degrees, or by ¢/w 
seconds. 
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