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Mechanical imoedance at a point on an object is the ratio of the applied sinusoidal force required 
to achieve a specified motion response at that point. Laboratory vibration testing of an object 
usually assumes that the vibration environment is defined when the displacement or acceleration 
spactrum versus frequency of the environment at its mounting location is known. This is not often 
true. The object under test influences its own environment in a way which is dependent on the 
ratio of its mechanical �mpedance to the mechanical impedance of the driving or mounting structure 
at each frequency. Examples show extreme effects when mechanical impedances ore ignored. 

Mechanical impedance data must then be kno.vn for both the driving structure and in some cases 
the object under test. Impedances of structures are readily measurable with small portable shakers 
and impedance measuring gages or equivalent that provide accurate force, acceleration, and 
phase measurement at each frequency of interest. 

With impedance data and knowing the vibration level of the unloaded driving structure, the 
vibration environment is truly defined and performance can be predicted with improved reliability. 

MECHANICAL IMPEDANCE 

Mechanical impedance (Z) at any one frequency (w) is defined by.the following equations: 
: 

Where: X 
= sinusoidal displacement 

X 
= sinusoidal velocity 
= sinusoidal acceleration X 

= radial frequency (2rrf) 
F = driving sinusoidal force 
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