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APPLICATION OF SOLIDWORKS IS5 FOR PROFESSIONAL
PREPARATION OF SPECIALISTS

Vocational tramming 1s a set of special knowledge, skills and abilities that allow
yvou to perform work in a particular field of actrvity. Its goal 15 to accelerate the
acquisition by professionals of the skills needed to perform a particular job.

The requirements for the training of specialists show that the effectiveness and
success of future professional activity depend on whether they will meet the needs of
professional growth and how ready they will be for self-improvement.

Today. professional training reaches a higher technological level, as there is a
need to find new learning technologies. This 1s due to the abandonment of traditional
education and the 1dea of 1ts manufacturability and innovation. Thus, the primary task
of modern higher education 1s to improve the guality of training of professionals
capable of active creative activity. Therefore, one of the issues of improving the
quality of professional tramning in the near future is the introduction of modern
computer technology in the educational process.

The use of information technology (IT) 15 of great interest in creative tasks, the
opportunity to test their knowledge and get qualified advice IT helps to implement
an individual-oriented approach to learming, provide mdividuahization and
differentiation, taking into account the characteristics of specialists [1].

In addition, IT increases the ability to set learming objectives and manage the
process of their implementation, mvolve students in the learming process. This
contributes to the wide disclosure of their abilities, the activation of mental activity.

Therefore, the introduction of technical (engineening) cycle of modern methods
in teaching allows to move from traditional methods of teaching design to modelling
using CAD-systems with the subsequent use of CAE / CAD automated systems. One
of them 1z the 3D system of automated design (CAD), engineering analysis and
preparation for the production of SolidWorks products [1].

SolidWorks allows you to create flexible parametric models of products of any
complexity and get a refined picture of the stress-strain state of the model. Its tools



Ths system has two levels of functional dependenciss: the first providss a
connaction between the parameters of the mods] when recalonlating theis valoss, the
sacond — connaction with CATY when restoring the product in accordancs with the
abtainsd wvaluss of the parameters. The combination of these two fypes of
dependences zllows to achisve extraordinary results, withont acmally limdting the
flexibility of the resulting madal.

Omns of the applications of this proZEL is SalidWorks Simulation [1, 2] -
calculations for the strength of stoctures in the elastic zons; setting and solving
contact problems; compilation calonlations; determination of naturzl forms and
frequencies of oscillations; calonlations of stmohures for stability and fatisne;
imdtation of a £a11; thermal calonlations; nonlinear calculations (takinginto account
nonlinszy propertiss of the material, nonlinsss loading, calonlations of nonlinsss
contact problemsy; analysis of fatizns stresses and detemmdination of the senvica lifz of
stroctures; linear and nonliness dynamics of deformed systems, etc.

As an exampls, the screw of 3 special device (fig 1) for compressing the front
sUspension springss was investissted nsins SolidWorks Simulstion [3]) Bat this dsvie
can fadl dos to insufficient performencs of other pants, such a5 the bottom plats
{figz 2%

Fiznre 1 - 3D madel of the device for compressing the front suspension
spring

Fiznre 2 — Drawing ({3} and 3D model of the bottom plate



Therefore, SolidWorks created 2 geometric madsl of the bottom plats
(fig 2.3, then introduced the propertizs of the material from which it is mads
(steel 45 -DIN 1,1191, C43E) After that, the lower plaie supponts were defined and
the load arsa was s=t (nommal force F = 3200 N [3] - fig 3, 3), contact interactions
were determined and 2 finite element model of the system was creatad

Grid pafameters (fz 3, by 4 Jacobian points, element size £05677 mm,
talerance 0 202839 mam, 2rid guality is hish, total nodes 13944, total elsments 7932,
fmEximnm aspect ratio 7 3001, percentass of distarted slements O

Fimnre 3 — Application of load (3}, the reflaction of the 2rid on the s0lid body
af tha plate (k)

SolidWarks Simmlation softerare develaps alssbeadc equations basad on the
connections between clsments They associats the rsaction with the property's
propentiss, limdtations, and loads. After arransing the equations into a lares comiman
systen are the unknowns

The results of stabic analysis are depicted in the form of a colour gradismt,
which shows the change in colour diswribution of the calonlated parameters (fiz 4, 3)
Von Misss meximnim stress stresses, URES displacsment, equivalant ESTEN strain
and FOS strength factor ars 5=t for the plats (fiz §)

|

Fignre 4 — Dizorams of the distribution of nods] stresses (3) and displacements
of the plate (k)
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Fiznre 5 — Dizorams of the distribution of dsformations {3) and the marsin of
strensth of the plats (b)
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Fiznrs § — 52t for the plats nodal maximom stresses Von Mises (3),
displacament URES (1), aquivalent deformation ESTEN {c) and the safety factor

FOS {d)

Thus, the strength parameters of the lower plate provide its static strensth
(safety factar n = 14.14, which is mare than the allowable [1] = 3). But for the final

conclusion regarding the efficiency of the device for compressingthe springs af the
front suspension, it i5 necsssary to perfonm simdlar calonlations for other pants of the

device.
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