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PHILOSOPHY OF VIBRATION TESTING ~ 

OF RECEIVING TUEES 

During the p a s t  few years  many new proposals concerning v ib ra t ion  
t e s t i n g  of e l ec t ron ic  and o ther  components used i n  f ixed  and mobile 
gear  have been issued.  I n  some ins tances  the pay t i cu la r  character-  
i s t i c  intended t o  be cont ro l led  by the proposed t e s t i n g  procedure 
has not  been ind ica ted  nor can i t  be deduced from the  tes t  technique. 
I n  o ther  ins tances  the i n t e n t  of the proposal has been ind ica ted ,  
bu t  the t e s t  technique leaves some doubt concerning i t s  adequacy 
for the  intended purpose. 

The following comments a r e  of fe red  as a guide t o  a s s i s t  i n  the  
c l a r i f i c a t i o n  of the purposes, and i n  the preparat ion,  of t es t  
spec i f i ca t ions  f o r  v ibra t ion  t e s t i n g .  

There a r e  three  prime purposes f o r  which v ib ra t ion  t e s t i n g  i s  
performed: To determine (1) the degree of looseness and/or 
f l e x i b i l i - t y  i n  a s t r u c t u r e ,  ( 2 )  the frequency o r  f requencies  a t  
which the u n i t  and/or i t s  component par ts  a r e  resonant  and the 
degree t o  which these frequencies  a re  exc i ted  under the inf luence 
of a given appl ied force ,  and (3) the durabi l i ' ty  of a s t r u c t u r e  
under a spec i f i ed  v ib ra t iona l  environment. These three  main 
purposes a r e  referenced i n  spec i f i ca t ions  as "Vibration",  
II Resonance", and "Fatigue" t e s t s .  

Vibrat ion t e s t i n g  t o  determine the looseness and/or f l e x i b i l i t y  
a s t r u c t u r e  usua l ly  requi res  a dr iv ing  mechanism and an au ra l ,  
v i sua l ,  o r  e l e c t r i c a l  readout system. It i s  important t h a t  the 
dr iv ing  mechanism be capable of de l iver ing  the des i red  waveform 
w i t h  low d i s t o r t i o n  t o  the t e s t  specimen under the required 
condi t ions of frequency, force ,  and loading. Likewise, the 
specimen holding f i x t u r e  shoul6 be designed t o  t ransmit  the 
e x c i t a t i o n  t o  the  u n i t  under t e s t  with a minimum of d i s t o r t i o n ,  
a t tenuat ion ,  o r  amplif icat ion.  The e x c i t a t i o n  del ivered t o  the 
t e s t  sample should be monitored a t  a po in t  on o r  a s  near as 
possible  t o  the t e s t  specim'en. 

of 

Resonance search t o  determine t h a t  no p a r t  of the sample under 
t e s t  exhibits a resonance below a c e r t a i n  frequency o r  t o  
determine a t  what f requencies  the various parts of the sample 
e x h i b i t  resonance phenomena requi res  the same basic  equipment 
a s  the v ibra t ion  t e s t .  However, resonance t e s t i n g  usua l ly  
covers a wide frequency range and therefore  places  a premium 
on the  el iminat ion of d i s t o r t i o n  o r  u.ndesired exc i t a t ions  of 
the sample by the dr iv ing  system and holding f i x t u r e s .  Bollowing 
resonance search a t e s t  may be performed t o  determine degradation 
i n  performance o r  d u r a b i l i t y  during v ibra t ion  a t  resonance. 
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