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BUKJIMKAMH, ICHYIOTH 1 3HauHI IepeBard, SKi MiATBEPKYIOTh aKTyaJbHICTh Ta BaXIIUBICTh PO3BUTKY
JTAHOTO HAIPSIMKY MOJIeTIOBaHHs. Takox OyJu MpoaHai30BaHI Ta HaBEJACHI MPUKIIAIN IHCTPYMEHTIB, SKI
MO>KHA BUKOPHUCTATHU JJII MOJICTTIOBAHHS ITPOIIECIB.

TakuM 4YHMHOM, MOJETIOBAaHHS MPOIECIB pearyBaHHS Ha HaJA3BUYaliHI CUTyallil € BaKIMBHM
IHCTPYMEHTOM JUIS TIATOTOBKY Ta YIpPaBIiHHSA KpU30BUMH cuTyalisiMu. [1nsaxoMm BpaxyBaHHS BHKIIHKIB
Ta TIepeBar MOJICTIOBAaHHS MOXKHA MIJABUINUTH €(PEKTUBHICTh pearyBaHHs BIANOBIIHUX CIYyKO Ta
3MEHIIUTH HACTIIKY HAI3BUYAHHUX TTOIM.
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Y pobomi pozensdaemvcsa pospobka mamemamuunoi ma imimayiuHoi mooeneu pyxy pyxomoz2o
CKAady Ol cucmemu NIOMPUMKU NPULHAMMS piuleHb mawunicmom. Po3pobneni modeni epaxosyroms
BUMYULEH] KOJIUBAHHSL PYXOMO20 CKIAOY, BUKIUKAHI HEPIBHOCMAMU 3ANLI3HUYHOT KO

[Tig yac pyxy moizaa 3a1i3HUYHOIO KOJIIE€I0 BUHUKAIOTh CKJIA/IHI KOJIMBAJIbHI PyXU KOJICHUX Hap, sKi
3rOJIOM PO3MOBCIO/UKYIOTHCSI HA HAJPECOPHI YAaCTHHU BaroHa Ta MOXYThb CYTTE€BO BIJIMBAaTH Ha PIBEHb
oesreku Ta KoM(popTy macaxkupiB. B iHepIiiiHii cucTeM1 KOOPJIWHAT 3a3BHYail BUAUISIIOTH IIICTh BHJIIB
KOJIUBaHb, SKI MOXXHa PO3AUIMTH Ha Bl TPYNU: MOCTYHalbHI — MiJCTPUOYBaHHsS, MOCMHUKYBaHHS,
OOKOBHI1 BUHOC, Ta 00epTaIbHI — OOKOBE XMTaHH:, IaJONyBaHHs Ta BWIAHHA. KOXeH 3 BUJIIB KOJUBaHb
3a PI3HUX YMOB MO€ BUHUKATH SIK HE3aJI€KHO B1JI IHIINX, TaK 1 pa3oM.

KonnBaHHS pyXoMOro ckjiaay MOXYTh OyTH 3yMOBJICHI pSAOM MPUYMH, 10 SIKUX MOKHA BIJIHECTH
HEpIBHOCTI 3aJI3HUYHOI KOJIii, HassBHICTh 3a30p1B Ha CTUKOBUX 3 €JIHAHHAX PEHOK, KOHIYHICTIO IOBEPXHI
KaTaHHS KOJIC, a TaKoX HEPIBHOCTSAMM IUX IOBEPXOHb, THUIIOM HAsBHOI'O Yy BaroHi pPecOpHOro
MIJBIIIYBAHHS Ta 1HIIUX (aKTOPIB.

CyuacHi yKpaiHCBKI JM3€Ib-NOI3AM 0oO0JagHaHI OOpPTOBOIO KOMIT'IOTEPHOIO iH(opMaIlliiiHo-
BHUMIPIOBAJILHOIO CHCTEMOIO, SIKa TO3BOJIMJIA BIPOBA/KEHHS HA il OCHOBI MEPIINX BITYH3HSIHHUX CHCTEM
OIATPUMKH TPUMHATTS pilleHb MAaIIMHICTOM. BHpoBa/pkeHHS IIMX CHCTEM [03BOJsiE 0e3 CYTTEBHUX
(b1HaHCOBHUX BUTPAT Ha iX PO3POOKY pallioOHAIBHO BUKOPHUCTOBYBATH HasIBHI MAaJMBHI PECYpCH 3ai3HUIb
Ta MiABUIIUTH HMIBUJIKOCTI PyXy PYXOMOIO CKJaay BijJ HasBHUX LIBHAKOCTEH, mo obmexeHni 100 — 120
KM/ToA, 0o mBHAKOCTEN moHasn 140 kM/rod Ha THX OUISTHKAX KOJii, J€ 1€ JO03BOJISIE SIKICTh 3a113HUYHOrO
nojiotHa. JIJis CTBOpPEHHS TakMX CHCTEM HEOOXiZHO pO3pOOMTH MaTeMaTW4HI MoJeni, fKi OyIyTh
BpaxOBYBAaTH KOJIMBAHHS Ta 1HII JUHAMIYHI TIPOIECH Y PYyXOMOMY CKJIaIi.
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Y nomnoBimi HABOAATHCS NPHUKIATN BIUIMBY PI3HUX BHJIB KOJIHBaHb HA PYXOMHH CKIaa Ta
po3po0ieHa MaTeMaTHYHA Ta IMITaIlliiHa MOJIeTl pyXy Moi3/a 3 ypaxyBaHHS PI3HUX BUIB KOJIUBaHb, 110
OyJIM BUKJIMKaHI HEPIBHOCTSAMH 3 PI3HUMH JOBXHHAMH XBWib. [laHi, OTpMMaHi Ha iMiTalliiHIi Mozen,
MOXYTh OYTH BHKOPHCTaHI JIJIi KOPUTYBaHHS KEPYIOUYHMX BIUIMBIB KOMIT FOTEPHOI CUCTEMHU KEpyBaHHSI
PYXOMOTr0 CKJIaay, M0 y MOJAIBLUIOMY JONOMOXKE 3MEHIIUTH KUIBKICTh aBapiiHUX CHUTyalid Ta
I IBUIIATH KOM(OPT MacaXKUPIB 3aJTiI3HUIHOT'O TPAHCIIOPTY.
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Mathematical and computer modeling of complex processes has advantages over other traditional
calculation methods. Therefore, in this study, the SolidWorks program and its SolidWorks Simulation
application were used to replace the material of the primary shaft of the gearbox of the GAZ-24 car
(alloy steel) with structural steel (after chemical and thermal treatment), which is cheaper and more
accessible in repair shops.

In order to increase efficiency, prevent breakdowns, extend the service life and properly analyze the
operation of structures under deformations of any magnitude with very high accuracy, it is suggested to
use mathematical modeling of individual units and parts of motor vehicles in the SolidWorks program
and its SolidWorks Simulation application [1-5].

The method of numerical modeling of car parts has the following advantages over other traditional
methods [6]:

—allows to model and study the phenomena predicted by any theories;

- is environmentally friendly and does not pose a danger to nature and humans;

— makes it possible to simulate effects, the study of which in real conditions is impossible or very
difficult for technological reasons;

— provides clarity and is accessible to use.

As an example [6], the primary shaft of the gearbox of the GAZ-24 car, the material of which is
steel 12X18H10T, was studied using SolidWorks Simulation. An analogue of this material was selected
from the SolidWorks library - steel DIN 1.4541. As a result of the calculations, it was established that the
minimum safety factor of FOS is n = 2.1957, which is more than the permissible [n] = 1.5. Therefore, the
aim of the work was to study the possibility of replacing this material [7] with a cheaper and more
accessible one in repair shops — steel 15 after chemical-thermal treatment (cementation, an analogue of
this material — steel 1.0401 — fig. 1).
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