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ANALYSIS AND RESISTANCE ENSURING TO MECHANICAL INFLUENCE OF
ELECTRONICS STRUCTURES MOUNTED ON VIBRATION ISOLATORS (ASONIKA-V)
Shalumov A.S., Malov A.V., Urjupin L.S., Tikhomirov M. V.

RUSSIAN ACADEMY OF NATIONAL ECONOMY AND PUBLIC SERVICE UNDER THE
PRESIDENT OF THE RUSSIAN FEDERATION, Vladimir Chapter

Vladimir, Russia

Method for automated synthesis of electronic structures on vibration isolators,
resistant to mechanical influence.

The basis of this method is an electronic model (EM) of electronic structures that is stored in
a PDM-system ASONIKA-UM, which is part of ASONIKA. Electronic model is a single space of
parameters and variables of the model range. It is reflecting the design and technological
implementation of the individual parts or the electronic structure in general. EM is the result of
design and comprehensive research of electronic structure features by means of mathematical
modeling which is carried out, in turn, within the information (“electronic ") collaboration between
developers at any stage of product’s life cycle using CALS-ideology. An important component of
the method is a reference database that stores the characteristics of typical vibration isolators and
materials of the structure.

The proposed method allows for the automated synthesis and analysis of electronic
structures on vibration isolators in order to ensure their resistance to mechanical influence:

1. On the basis of three-dimensional electronic structural model is to build a model
structures in the subsystem ASONIKA-V.

2. Entering experimental characteristics obtained during the research of electronic structures
using an automated shaker.

3. Identification of vibration isolators' unknown parameters on the basis of the experimental
characteristics of structure.

4. Entering vibration isolators parameters. At this stage, the automatic import of the
parameters obtained from the identification or selection of standard vibration isolators from the
reference database (DB). At this stage, dependency from the temperature parameters can be
adjusted using the results of the thermal calculation in the subsystem ASONIKA-T.

5. Structure optimization stage. At this stage, the structure synthesis is automated to meet the
requirements specified in the technical documentation (TD).

6. Parametrical optimization. At this stage, based on the use of optimization techniques, the
automated selection of vibration isolators’ mechanical properties occurs, which is needed to meet

the requirements of the TD.



7. Structural synthesis of the structure. At this stage, the vibration isolators’ automatic
variation and location of their coordinates occurs in order to meet the requirements of the TD.

8. Multi-level vibration insulation is used in case of inability to meet the requirements of TD
as a result of the above methods of finding the best embodiment. At this stage in an interactive
mode changes are made in the design of electronics.

9. Analysis of the resulting design and obtaining the calculation results in the form of
graphic dependences of the acceleration amplitudes and the frequency displacements or exposure
time. At this stage, the calculation results can be obtained for the transmission to ASONIKA-M
subsystem.

10. The analysis of results and decision making. If the received electronic design
characteristics do not meet the requirements of the TD, then changes are made to the electronic
model, then the process of analysis and design synthesis repeats.

The organization of an automated subsystem ASONIKA-V.

Based on the above-described method of the electronic structures synthesis, an automated
subsystem ASONIKA-V has been developed. This subsystem is designed to analyze the mechanical
characteristics and synthesis of cabinets structures, racks and blocks electronics, mounted on
vibration isolators, under the influence of harmonic vibration, random vibration, shock loads, linear
acceleration, under the influence of acoustic noise, as well as complex mechanical influences and
decision-making on the basis of the mechanical characteristics in order to ensure structures stability
of electronic to mechanical stress. The design may include a variety of elements in the form of
rectangular parallelepipeds with different dimensions and can also be applied to multi-level
vibration isolation. According to the results, the subsystem user can obtain output information on
the accelerations and displacements of structural elements of electronic on vibration isolators.

Program implemented problems of parametric and structural synthesis: 1) the possibility of
optimal choice of the coefficients of mechanical losses (damping), and stiffness vibration isolators
on all axes; 2) the possibility of optimal choice of the coordinates of the location and number of
vibration isolators.

The main condition is not exceeding the allowable accelerations in the structure (usually the
allowable accelerations of electronic components with different mechanical influences).
Implemented the problem of identifying the unknown mechanical properties of vibration isolators
with computer measuring shaker.

Computer modeling of mechanical processes in electronic structures on vibration isolators is
necessary for:

» to verify the stability requirements of the electronic structure on vibration isolators under

specified mechanical conditions;



* to identify the opportunity to reduce the weight and the dimensions of electronic structure
on vibration isolators;

* to improve the electronic structure’s stability to mechanical influences by setting the
parameters of vibration isolators, their number and location coordinates;

* to create a program of laboratory and acceptance testing of electronic structures on
vibration isolators and to verify whether it will pass those tests.

Automated subsystem is expedient to use in the development of electronic structures that

work under the influence of vibration, shock and acoustic noise in a wide range of frequencies.



