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. 1.    58,712  (  ) 
Fig. 1. First resonance frequency of 58.712 Hz (standard method) 
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. 2.    104,34  (  ) 

Fig. 2. Second resonance frequency of 104.34 Hz (standard method) 
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. 3.    104,34  (  ) 

Fig. 3. Second resonance frequency of 104.34 Hz (non-standard method) 



     20,  05, 2017
ivil Aviation High Technologies Vol. 20, No. 05, 2017

 

112 

 . 3        
200  150 ,   : 1790 / ³;  : 2,1·1010 ;  

: 0,15.      .    
      ,  1  2, 3  4  -

,  1  4, 2  3 , .      -
 ,  33,517 .,        

  ,    ,     
 (67,34 .).  ,       -

       ,   -
       ,    ,  ,  

  [3, 4, 6, 7]. 
 

1

2 3

4

 
. 4.    135,05  (  ) 

Fig. 4. Third resonance frequency of 135.05 Hz (standard method) 
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. 5.    135,05  (  ) 

Fig. 5. Third resonance frequency of 135.05 Hz (non-standard method) 
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ABSTRACT 

 
The article gives an approach to a solution of the problem of improvement the avionic equipment vibration re-

sistance. It is shown that the use of the tests, which are provided by the state standards do not insure the required level of 
the failures caused by mechanical damages. Due to the fact that the tests are carried out restrictedly they do not completely 
reveal the main resonant phenomena, which define the structure vibrational strength. It is shown that the main challenges 
of the improvement are to increase the adequacy of test and real modes of vibration, to increase the accuracy of reproduc-
tion of the test modes on shake tables and also to increase the reliability of measuring information about the modes of vi-
bration and dynamic responses of an object of researches and to increase the information capacity of the vibrational tests. 
To ensure the equivalence of the test modes to the modes of maintenance the modes of tests are provided, they are not cre-
ated by in-phase submission of a test signal in points of fixing the printed circuit boards. It is shown that with the help of 
control over the amplitudes and phases of affecting signals on resonance frequencies the displacement of maxima deflec-
tion in the area of the printed circuit board is possible and, thereby, it is enable to increase the reliability. The received re-
sults of mathematical simulation and their correlation with the results of full-scale tests specified on the limitation of vibra-
tion tests by means of standard techniques. The conclusion about the necessity of full-scale tests modifications is drawn. 

 
Key words: avionic equipment, printed circuit board, reliability, vibration resistance, modeling, dynamic charac-

teristics, bench and full-scale tests. 
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