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Abstract. The informative and programmatic providing of processes of npoekmy8aHHs
details of cars is the application of computer-aided design considered on an example for
automation of works of industrial enterprise on the stages of designer and technological
preproduction of SolidWorks and her addition of SolidWorks Simulation for possibility of
replacement of expensive and scarce steel of 1I8HGT for making of cog-wheel of billow of
back bridge of car UAZ-31512 on more cheap and more accessible in repair shops steel
45. After reassignmentof material to the cog-wheel of billow conducted her fixing and
appendix of loading. Conducted dividing of model of cog-wheel of billow the repeated
calculations into eventual elements; resulting forces and moments defined; built the
matrix of inflexibility, carried out the synthesis of certainly-element model taking into
account the terms of her fixing in key points and untied the got system of equalizations of
algebra; components of the stress-deformation state of model defined.
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Among all information technologies a computer-aided design occupies the
special place. Next to the use of CAE-systems (Computer-aided engineering)
automation of engineering calculations and analysis of CAD-systems (Computer-
Aided Design) is used automated designing. Data from CAD-systems are sent to
CAM-systems (Computer-aided manufacturing) of computer-assisted preproduction.
The common name of such programs is automated design systems (ADS) or
CAD/CAM/CAE-systems designs[1]. One of the most common tools used by ADS and
3D modeling is the SolidWorks software [2, 3]. The package allows you to create
parts for future 3D printing. This protects the designer from errors that inevitably
appear in the process of drawing product projections manually.

The main purpose of SolidWorks is to provide an end-to-end process of design,
engineering analysis and preparation for the production of products of any
complexity and purpose, including the creation of interactive documentation and
the provision of data exchange with other systems.

One fully computer-integrated from SolidWorks the program there is the
system of analysis of constructions of SolidWorks Simulation, which provides the

decision of design linear and nonlinear static and dynamic analyses; to the analysis
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of frequency, firmness, temperature, fatigue; tests on the shock loading, and also to
the analysis of optimization.

As an example, the authors of the system [4] using SolidWorks Simulation
conducted a static analysis of the gear-shaft (steel 18KHGT GOST 4543-71) of the
rear axle of the UAZ-31512 car. DIN 1.7147 steel (20MnCr5 - analogue of 18KHGT
steel) was selected from the SolidWorks library. When analyzing the simulation
results, it was established that the minimum safety factor of the gear-shaft
is Nmin = 3.021, which is much more than the permissible [n] = 1.5. Therefore, the
purpose of this work was to determine the possibility of replacing this material with
a cheaper and more accessible one in repair shops, for example, steel 45
(its analogue is AISI 1045 Steel, cold drawn).

After reassigning the gear-shaft material, the model was fixed and loads were
applied to it (fig. 1). By repeated calculations in SolidWorks Simulation:

— split the gear-shaft model into finite elements (fig. 2);

— determined the resulting forces and moments (fig. 3);

- constructed a stiffness matrix, synthesized a finite-element model taking

into account the conditions of its fixation at nodal points;
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Figure 1 - Fixing the gear-shaft model and applying loads to it
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Figure 2 - Grid parameters (a) and its display on the gear-shaft model (b)
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Figure 3 - Resultant forces and moments

- solved the resulting system of algebraic equations;

- determined the components of the stress-strain state of the gear-shaft model

(fig. 4).

ISSN 1991-7848 390



International scientific and technical conference
Information Technologies in Metallurgy and Machine building - ITMM 2024

won Mizes (Wfm

238,767

218,370
. 198,472
. 179,075
. 159,174
. 138,281
110,383
09,486
79,589
| 59,602

_ 38,794

ESTRM

19,897

0,000

7,110e-

§,517e-
- 5,92%e-
. 5,33Ze-
- 4,740e-
. 4 147e-
3,555e-
| 2,962e-
- 2,370e-
. 1,77Te-
| 1,195e-

53,920e-

0,000e+00

™2 (hPa))

238,767

FO3

03

URES {rmm)

. 2401e-
. 2,160e-
. 1,920e-

- 1680e-

1,200e-
L 9,602e-
_7,202e-

_ 4,801e-

L B,333e+15
. T.500e+15
_ §66Te+15

| 5.833e+15

L 4.167e+15
. 3,333e+15
. 1500e+15

- LA6Te+15

. 2,220e+00

2,88 ]1e-

2,641e-

1,440e-

2,401e-

1,000-

1| 1,000 +16
=

1,000e +16

9,167e+13

2206400

huH:| 2

5,000e+15

8.333:+14

d
Figure. 4 - Plots of summary von Mises stresses (a), displacements URES (b), equivalent strains ESTRN
(c), margin of safety FOS of the gear-shaft

Since the minimum margin of safety for a gearshaft made of steel 45 is n = 2.22,

in the case of replacing steel 18KhGT with the manufacture of a gear shaft made of

steel 45, the margi
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TITPOTPAMHE 3ABE3ITEYEHHS ITPOEKTYBAHHS JTETAJIEI ABTOMOBLIIB
Pynuk O.10., bBanaiko AHpapiit Boogymuposud JinHHMK PomaH OJieKcaHIpOBUY
XmenvHuybKuli HauioHanbHUll yHigepcumem, YkpaiHa

Abstract. [Hpopmauiline ma npozpamHe 3a0e3neueHHsT NPoOYeci8 NPOEKMYBAHHS
demaneti asmomoOinie  po3zisHyme HaA Npukaadi  3acmocy8aHHs — cucmemu
asmomamu308aH020 NpPoeKmyeaHHs 01 asmomamu3ayii pobim npomMucio80zo
nionpuemcmea Ha emanax KOHCMPYKMOPCbKOI mMa MexHOJI02iUHOI Nid20moeKu
gupobHuymea SolidWorks ma ii dodamka SolidWorks Simulation oas moxcnugocmi
3amiHu dopozoi ma Odegiyumuoi cmani 18XI'T 0 6U20MOB/IEHHS BAJI-WUECMEPHI
3a0Hb020 Mocma asmomobina YA3-31512 Ha deweswy i docmynHiuly y peMOHMHUX
MmaticmepHsax cmane 45. Iicna nepenpusHaueHHs mamepiany 8aji-uleCmepHi npogenu ii
3aKpinieHHs ma NpukaadeHHs HasaHmaxceHo. IToeMoOpHUMU PO3PAXYHKAMU Nhposeu
po30dineHHs1 Modeni 8an-ulecmepHi HA CKIHUEHHI eJleMeHMuU; BU3HAYUIU pe3ylbmyioui
cunu ma momeHmu; nobydysanu Mampuyro }opcmrkocmi, 30iticHUNU CUHMe3 CKiHUeHHO-
efleMeHmHoi modeni 3 Ypaxy8auHsIM YMO8 1i 3aKpinjieHHs y 8y3708UX MOUKAX i
po3e’a3anu o0depucamy cucmemy an2eOpaiuHuUxX pieHSAHb; BU3HAUUIU KOMNOHEHMuU
HanpyxceHo-0ehopmisH020 cmaHy mMooei.

Keywords: asmomob6inw, 3adHiii micm, ean-wecmepHs, 3amina mamepiany, SolidWorks
Simulation.
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