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Abstract — A technique for the optimal design of electronic
modules is proposed. At the same time, the methodology is
based on the system principles of the analysis of complex sys-
tems, complex modeling of physical processes in electronic
modules and finding optimal solutions.

1. Introduction

Electronic modules that are part of radio-electronic
means during operation are subjected to destabilizing
influences, which include thermal, mechanical and cli-
matic factors. Most scientific research on the effects of
shock or thermal loads on electronic products is aimed
at obtaining data when only one type of load is applied. It
seems expedient to consider the complex effects of me-
chanical and thermal effects. Three-dimensional model-
ing of the complex impact of thermal and shock loads is
relevant [1, 2].

2. Main part

In most cases, electronic modules are installed in the
housing, connectors are connected to them and, after
assembly, a ready-made electronic device is obtained.
Installation in a housing allows to reduce the risk of
damage to electronic modules during operation of the
device, protecting printed circuit boards with radio ele-
ments installed on them.

To carry out the simulation, a model of the generator
control unit was selected. The control unit consists of
four electronic modules: connection module, control
module, display module, voltage converter module. Elec-
tronic modules are installed in an aluminum housing.

To reduce the requirements for computing power of
the computer during simulation, the original model of the
generator control unit shown in Figure 1 was simplified.
The simplified model mostly consists of elements of sim-
pler geometry, perhaps the original, simplified model is
shown in Figure 2.

Fig. 2

The ANSYS software was chosen for the simulation.
It allows you to use the results of thermal modeling when
simulating the effect of mechanical loads, thus modeling
the complex effect of thermal and shock loads on the
device under study is achieved. Thermal and mechanical
modeling uses the same engineering data (material da-
ta) and the same geometric model.

An important aspect of this modeling is the designa-
tion of the materials of the elements that make up the
model. The following materials were selected for the
simplified model of the device: case — aluminum, fas-
teners — steel, ceramic capacitors and resistors — ce-
ramics, material for microcircuits, diodes in plastic cases
— plastic, PCB material — FR4.

In the first case, an impact load of 150 N is applied to
the side face of the body in 0.1 s. The temperature of the
entire model is taken equal to + 20°C.

The effect of shock loading on devices with a uniform
temperature is shown in Figure 3.

0000 0,050 0,100(m)
)
0025 0075

Fig. 3

By analogy, the authors carried out studies for ther-
mal and shock loads with different values of destabilizing
factors.

3. Conclusion

Criteria have been formed for obtaining initial infor-
mation when carrying out mathematical modeling of the
effect of heat and shock loads on electronic modules.
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AHHOMauus — I'Ipe,qnox(eHa MeToauka onTumMarnbHOro
NPOEKTMPOBAHUS 3MEKTPOHHbIX Moaynew. Npu aTom B ocHoBe
MeTOOUKN TneXaT CUCTEeMHble MNMPUHUWNbI aHanm3a CroXHbIX
CUCTEM, KOMMIIEeKCHOro mogennpoBaHuA (bVI3VNeCKVIX npouec-
COB B QJJIEKTPOHHbIX MOAYNAX W HaxoXAeHUA ONnTUMalibHbIX
peLueHnn.
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