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MODERN EDUCATIONAL RESOURCES ON THE EXAMPLE OF
SOLIDWORKS

Digital educational resources are modern teaching tools, presented in electronic
format, the use of which 1s aimed at mmcreasing the efficiency of the educational process
and fulfilling the main tasks of training and education.

The new generation of engineers needs the tools to successfully solve complex
professional problems. SolidWorks provides students. educators, and researchers with
professional software, local support, and access to a large user commumnity [1].

SolidWorks sets the industry standard for design and development and offers the
ideal software platform for entry-level professionals—a fully integrated design and
engineering analysis suite [2].

The SolidWorks portfolio includes CAD capabilities for 3D-mechanical design,
design verification, simulation, data management, visualization, and more [3]. In
addition, it allows vou to quickly move from concept to advanced analysis and
hypothesis testing, and provide valuable optimization insights at no additional cost,
regardless of the material or use environment [4].

The main condition for high-quality and fast disassembly of machines is the
provision of workplaces with correctly selected tools and devices (grip) necessary for
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this purpose. Therefore, the authors of [3] using SolidWorks camed out strength
calculations of the grip of the designed brake drum puller (fig. 1).

Y

1 — delight; 2 — threaded sleeve; 3 — hub; 4 — screw; 5 — M6 bolts
Figure 1 — Brake drum remover

Continuation of the studv of the workability of the puller, namely, the
determunation of the strength characteristics of 1ts threaded sleeve, 1s described in work

[6].

The hub (item 3 in fig. 1) is the next part of the brake drum puller, for which we
check 1ts operability.

The general method of building a solid-state model of the lmb 1n SolidWorks 15
shown m fig. 2. Next, go to the SolidWorks — SolidWorks Simulation application and

start a new static study.
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Figure 2 — The general method of building a solid model of the hub in
SolidWorks (a) and 1ts model itself (b)

We assign the material from which the hub i1s made - steel 20 DEST 5335-88,
select the places of fastening of the hub model (1n this study - the fixed geometry) and
apply external loads to it (fig. 3) - under the condition of the specified safety factor n
=3,
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Figure 3 — Fixing the hub model (a) and forming a picture of the loads acting

on it (b)
‘We create a grnid on the hub model (fig. 4).
Grid type Grid on a solid
Partition used: Standard grid
Automatic mml:m:tmn Off
Enable grid autocycles: Off
Jacobian Fnints for W: 4 Points
Item of size: 5.5638 mm
Tolerance: 027819 mm
Grid quality: High
Total nodes: 13030
Total items: 7600
Maximum asim:t ratio: 6.7662
% of elements with aspect ratio < 3: 08.8
% of elements with alpe:tratin}lﬂ: 0
% distorted elements: 0
Time to cumplete mesh (hh;mm;ss): 00:00:05
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Figure 4 — Gnd parameters (a) and its display (b) on the hub model

Calculations determine the resulting forces and reaction moments acting on the
hub, and the results of the analysis are available in the "Results" folder of the research
tree:

— stress parameters of the hub model according to Mises (fig. 5);
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Figure 5 — The calculation results (a) and the contour plot of the total von
Mises stresses of the hub model (b)
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—parameters and diagram of URES total displacements of the hub model (fig. 6);
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Figure 6 — The calculation results (a) and the contour plot of the URES total
displacements of the hub model (b)
— diagram of equivalent deformations of the ESTEIN hub model (fig. 7);
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Figure 7 — The calculation results (a) and the contour plot of the total
deformations of the ESTEN hub model (b)

— FOS margm of safety diagram of the hub model (fig. 8).
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Figure § — Calculation results (a) and a contour plot of the FOS margin of
safety of the hub model (b)

Thus, with a specified safety factor n= 5, the maxinmm force that can be applied
to the hub is 174 N.
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Samsonov Pavel

H5P THROUGH THE EYES OF IN-SERVICE AND PRE-SERVICE
TEACHERS

1. What is H5P?
H5P 15 a free and open-source content collaboration framework based on
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