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Operational Deflection Shapes (ODSs) can be measured di- 
rectly by relatively simple means. They provide very useful in- 
formation for understanding and evaluating the absolute dy- 
namic behavior of a machine, a component or an entire struc- 
ture. As understanding makes up most of the path to a possible 
solution, the visualization of the vibration behavior by Opera- 
tional Deflection Shapes may guide the engineer to the point 
of the structure at which to make an optimal modification in 
order to control noise, control vibration, lessen fatigue, reduce 
wear or cure related problems. Modification decisions can be 
supported by one or a few frequency response measurements 
to check for the existence of resonance conditions. 

Operational Deflection Shapes can also be predicted from a 
mathematical model (modal model), assumed boundary con- 
ditions, and operating forces if each of these is available. If, 
however, the objective is to study a particular structure under 
one or a few specific conditions, a direct measurement is fast- 
er, simpler, and more accurate than analytical prediction. No 
assumptions such as linearity have to be made. 

The technique suggested in this article uses a two-channel 
measurement of complex transmissibility between a fixed ref- 
erence transducer, and a second transducer moved sequential- 
ly to all points and directions of interest on the structure. At 
each frequency of interest the relative magnitudes and phases 
are extracted from the measurements. The magnitudes and 
phases when assembled in vectors (one for each frequency) re- 
present the relative ODSs at each particular frequency. An ab- 
solute Operational Deflection Shape is obtained by multiply- 
ing the relative ODS by the absolute response, measured by the 
reference transducer. 

A standard modal analysis software program can be used for 
data acquisition, extraction and animation of the ODS. It sim- 
plifies the data management, interpretation and evaluation of 
the results. The background and practical aspects of the mea- 
surement and analysis technique are discussed, and a number 
of practical problems are given as examples. 














