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SOLIDWORKS SIMULATION
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Khmelnytskyi National University

Key words: mathematical design, SolidWorks Simulation, transmission rack, nut,
static durability.

Information technology has significantly expanded the capabilities of mathematical
modelling, making it accessible in various industries. Modern computing systems can
process huge amounts of data in a short period of time, which allows modelling complex
systems with a large number of parameters. In particular, SolidWorks Simulation
engineering software, based on the finite element method, allows you to simulate
mechanical, thermal, hydraulic, and other physical processes.

An example of the application of SolidWorks Simulation can be the study [1], in
which a transmission rack was designed for lifting and moving loads during the assembly
and disassembly of components and assemblies from cars. At the same time, a static
analysis of the rack base was carried out. The continuation of the research started is a
static analysis of the gripping ear of the designed rack [2]. Calculations [3, 4] are a
continuation of determining the performance of the rack, namely: studying the static
strength and defining the possible loss of stability of its power screw. And in [5], the
stability of the rack base is calculated.

The task of this study is to determine the maximum force that can be applied to the
following part of the transmission rack — the nut (fig. 1, a) with an allowable safety factor
[n] =3:
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Figure 1 — Assembly drawing of the nut (a) and its 3D model with fixation, load application,
and mesh display on a solid (b)

—in SolidWorks, a 3D model of the nut was created (fig. 1, b);

— in SolidWorks Simulation, its material was assigned (steel 18KhGT DSTU 7806
2015: Tensile strength 520 MPa, Yield strength 420 MPa);

— performed the fastening and set the loading area (fig. 1, b);

— created a finite element model of the nut (fig. 1, b: standard mesh, Jacobian points
for high quality mesh — 4 points, element size — 7.01552 mm, tolerance — 0.350776 mm);

— developed algebraic equations that relate the reaction to the material property,
fastenings and loads; after arranging the equations into a general system, we found the
unknowns (maximum stresses in the screw, VON = 9.345e+04N/m”2 (node 10754);
maximum resultant displacement URES = 1.296e-02 mm (node 564); maximum
equivalent Strain ESTRN = 4.635e-04 (element 5179); minimum safety margin ESTRN
= 3.001e+00 (node 12734).

It was established that the maximum force that will not lead to violations of the safety
requirements of the nut is F = 111 kN. Thus, using the SolidWorks CAD system and its
application — the SolidWorks Simulation CAE system, based on the finite element
method, the operability of another part of the transmission rack under study — the nut —
was proven.
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PO3POBKA CUCTEMMU OPIEHTYBAHHS TA BYAYBAHHSA KAPTHU
HABKOJIMIIHbBOTI'O CEPEJOBHULIA 1JIA ABTOHOMHOI'O POBOTA 3A
JOIMOMOI'OI0 G-MAPPING SLAM
JHicoscokuit M. M., lllapinosa I. B.

Opnecpkuii HallioHanbHUM yHiBepcuTeT I. [. MeunukoBa
PosrnsnaroTeess muTaHHS TPOOJEMH, 3 SKUMU CTHUKAIOThCS HAYKOBIN IMMiJ dYac
BUKOHAHHS 3aBJlaHb MOIIYKY HUIAXIB MEPeCyBaHHS MOOUIBHOTO poOOTYy y MPOCTOpl Ha
MPOTSI31 IEBHOTO Yacy Ta METOIH, K1 aHATI3YIOThCS 32 HACTYITHUMHU XapaKTePUCTUKAMMU:
OOMEKEHHS, pEeXUM TUTAHYBAHHS; IUIAX BUKOPUCTAHHS IS IJIAHYBAHHS HACTYITHOTO
KpPOKY OOUHNCIICHb.
Kmouosi cnosa: xapmu mnasxonuwnvozco cepedosuwa, G—Mapping SLAM,
cepedosuwye ROS, sipmyanvhi cyenu.
VY cydacHOMy CBITi, A¢ 1H(OpMAIliiHI TEXHOJIOT1l CTaJIM HEBIA'€MHOI0 YaCTHHOIO
KUTTS OUIBLIOCTI JItOJIeH, BaXKJIMBOIO 3a/1a4€l0 € CTBOPEHHSI KapTH HABKOJIUIIHBOTO
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