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Information technology has sigmficantly expanded the capabilities of mathematical
modelling, making it accessible 1 varous industries. Modem computing systems can
process huge amounts of data m a short period of time, which allows modelling
complex systems with a large number of parameters. In particular, SolidWorks
Simulation engmeenng software, based on the finite element method, allows you to
simulate mechanical, thermal, hydraulic, and other physical processes.
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An example of the application of SolidWorks Simulation can be the study [1]. in
which a transmmssion rack was designed for lifting and moving loads durnng the
assembly and disassembly of components and assemblies from cars. At the same time,
a static analysis of the rack base was carned out. The continuation of the research
started 15 a static analysis of the gripping ear of the designed rack [2]. Calculations [3.
4] are a continnation of determining the performance of the rack, namely: studying the
static strength and defining the possible loss of stability of 1ts power screw. And in [5].
the stability of the rack base 15 calculated.

The task of this study 1s to determine the maxinmm force that can be apphied to the
following part of the transmmssion rack — the nut (fig. 1, a) with an allowable safety
factor [n] = 3:

a
Figure 1 — Assembly drawing of the nut (a) and ts 3D model with fixation, load
application, and mesh display on a solid (1)

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

— 1 SolidWorks Simmulation, 1ts matenial 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 fimite element model of the nut (fig. 1. b: standard mesh. Jacobian pomts
for high quality mesh — 4 points, element size — 7.01552 mm, tolerance — 0.350776
1)

— 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 (maxinmm 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); mumnmm safety margin
ESTEN = 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 1s F =111 kIN. Thus, using the SolidWorks CAD system
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and 1its application — the SohdWorks 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 CHCTEMH OPIEHTYBAHHA TA BYIYBAHHHA KAPTH
HABKOIHINIHBOI'O CEPEJOBHIUIA 1T ABTOHOMHOI'O POBOTA
3A JOIMOMOT O G-MAPPING SLAM
Hicoacsrutt M. M., Hlapinosa 1. B.

Oneceknii HanlonaneHuil yHigepeuter [ 1. Meunnkosa
PoarnanaioTeca NHTAHHA NpodleMmu, 3 AKHMH CTHKAKTBCA HAVKOBUL MO 4ac
BHKOHAHHA 34BJAHE NOIWYKY WIAXIE NepecyEaHHA MODIIEHOrD podoTy ¥ NPOCcTOpl HA
NpoTAl  [EBHOrO 4acy Ta METOAH. #AKI  aHANIVIOTECA 34 HACTYIIHHMH
XApaKTEPHCTHKAMH: OOMEAKEHHA; PEXHM IIAHYBAHHA, LUIAX BHKOPHCTAHHA [7A
MIaHYEAHHA HACTYITHOTO KPOKY 0DMHCIEHE.
Kuouosl crosa: kapmu Haskolnukeozo cepedosuwa, G-Mapping SLAM,
cepedosunge ROS, sipmyanshi cyenu.
Y cyuacHoMy CBITL, Je IHGOPMALIITHI TeXHOTOTTT CTANMH HEBLT'EMHOK YACTHHOK
HHTTA OLIBLIOCTI MHJSH, BAANHBOK 3aJa“El0 € CTBOPEHHA KAPTH HABKOIHIIHBOID
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