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Parametric Design of 3D Models of crank Mechanism of a Car with CAD Solidworks

The main possibilities of SolidWorks CAD for parameterization of complex mechanisms on the
example of crank mechanism (CM), including operations of forming volumes, methods of working with
sketches, technologies of forming assembly units using coupling tools are investigated.

The use of parameterization will increase the efficiency of development and design of standard
mechanisms and parts. At the same time the parametrized assembly design of CM in SolidWorks CAD is
formed, which allows to quickly reconstruct CM details, to carry out calculation of the given details on durability
with the SolidWorks Simulation module connected. As a result of the analysis the main possibilities of
SolidWorks CAD for parameterization of complex mechanisms on the example of CM parameterization are
considered. When designing parametric models of CM elements and forming the assembly structure of the CM
node, the methods of working with sketches, operations of forming volumes, technologies of forming assembly
units with the use of conjugation tools are considered. As a result, a parameterized assembly of the CM in the
SolidWorks system is formed, which allows not only to quickly rebuild the parts of the CM, but also to calculate
the strength of these parts with the SolidWorks Simulation module connected using the finite element method.

That is, with the use of parametric models significantly reduces the cost of product design, reduces
computing resources, time ratio simulation - prototyping by automating the calculation process and building a
3D model.
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Ekcrutyaraniiina HagilHICTh 1 pOOOTO3AaTHICTh
BAHTAXHOI'O aBTOMOO1JILHOTO PYXOMOTO CKJIaay

B crarTti mpoaHani3oBaHO NPUYMHU BiAMOB KOHCTPYKIM TpaHCTIOPTHHX 3ac00iB, IO HAIEXaThb 10
CKJIaJIHUX CHCTEM. 3 METOI0 3a0e3NeueHHs eKCIUTyaTaliiiHol HamiHHOCTI Ta poOOTO3MAaTHOCTI BaHTaKHOTO
aBTOMOOLITBHOTO PyXOMOTO CKIIy, a caMe HeCyJuX paM aBTOMOOITHPHHUX BaHTAXKHUX HAITIBIIPHYEIIIB 1 IPUYEIIiB
mig vac X ekcmiyatamii. JlocaimkeHO HaMiMHICTh BaHTAKHOIO aBTOMOOUIBHOTO PYXOMOTO CKJIagy 3
ypaxyBaHHsiM 2000 romuH eKCIEpUMEHTAIFHUX BHIIPOOYBAaHh Ha MAIIMHO-BHIIPOOYBAIBHIN CTaHMIi ImiJ Yac
TPaHCIIOPTHUX pOOIT, y TOMY 4HCai 3,5 THUC. IMKJIIB HaBaHTAXXCHHS-PO3BAHTAXXEHHs, 1O CTaHOBUTH 50 %
HaTpaIfoBaHHA. 3a3HAYCHO, 1[0 OPraHi3alis TPAHCIIOPTHOI POOOTH MAIIMHO-BHIIPOOYBAIEHOI CTAHIII{ HE 30BCIM
30ira€Thes 3 peaJbHUMH YMOBaMH EKCILTyaTallil, 110 BIUIMBAE Ha MTOKa3HUKU HAJAIWHOCTI: HAIIPHUKJIIA]], 3pOCTAIOTh
TOTOBHICTS 1 CepeHii gac 10 BiZIMOBH, a BIIMOBHICTH 3MEHIITY€ThCSL.
ekcIutyaTtaniiina HafiiiHicTb, po0oTO3IaTHICTH, AaBTOMOOLIBHMII PyXOMHUH CKJIAA, BaHTAKHHUI
ABTOMOOINBHUI PyXOMU cKJIa1
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IlocranoBka mnpoOiaemu. OIHUM 13 TMOKAa3HHKIB EKCIUTyaTalliiHOI HaIIHHOCTI Ta
pOOOTO3IaTHOCTI TPAHCTIOPTHUX 3ac00iB € TX KOpo3iiiHe 3HouTyBaHHS. HailOinbI iHTEeHCUBHO
JaH1 TPOIECH MPOXOJATh B €JIEeMEHTaX, 10 MAaloTh 0e3mocepe/iHii KOHTAKT 13 arpeCUBHUMU
cepenoBUIaMu (Ky30Ba, TPAHCIIOPTEPH TOIIIO).

BanTa)xHi aBTOMOO1JIbHI MEPEBE3CHHS MILIHO 3aKPIMMIIKCS HA JIAUPYIOYHX MO3HIIAX B
TPaHCHOPTHIA Tramy3i. Bimomo, mo £KICTb TMepeBe3eHb BHU3HAYAETHCS TEXHIYHUMHU
XapaKTEepPUCTHKAMH PYXOMOI'O CKJIaJy, a TaKOXX MHOro eKCIUTyaTalliifHOI HaJiifHICTIO Ta
po6oTO3aTHICTIO. ¥ 3B’S3KY 3 IUM, MPOOJIEMHU AOCHIHKEHHS eKCIUTyaTaliiiHoi HaAiiHOCTI Ta
Ppo6OTO31aTHOCTI BAaHTAKHOT'O aBTOMOOIJIBHOTO PYyXOMOT'O CKJIaly, a TAKOXK MOLTYK NUIAXIB iX
HiABUIICHHS € aKTyaJIbHUM 3aBJIaHHSIM Cy4aCHOT'O MallMHOOY/TyBaHHS.

JlocmiKeHHsT ~ MOKa3HUKIB ~ BAaHTaXXHOTO  aBTOMOOUIBHOTO — PyXOMOTO  CKIJIafy,
BUKOHYBAJIOCS 13 BpaXyBaHHIM €KCIEPUMEHTAIBHUX JaHUX, 10 OyJIM OTpUMaHi 3a JOIMOMOTOIO
MAaIIMHO-BUTIPOOYBaIbHOT cTaHIii oocsrom 2000 rox B pekuMi TPAHCTIOPTHOI poOOTH, Y TOMY
yuct 3,5 THC. HUKITIB HABaHTAXKyBaJIbHO-PO3BAHTAXKYBAJIBLHUX OIEpalliil, mo craHoBuUTh 50 %
HarpaioBaHHig. OYeBUIAHUM € Te, 0 JOCHIIPKEHHS TPAHCIOPTHHUX MPOLECIB 32 JOMOMOTOIO
MAaIIMHO-BUNIPOOYBATbHUX CTAHIIIA HE MOXYTb y MOBHIM Mipi BIANOBIIATH peaIbHUM YMOBaM
poOOTH BaHTAXKHUX AaBTOMOOUIBHMX TPUYEMiB, 110 Ma€ 3HAYHUN BIUIMB Ha MOKAa3HUKHU
HaIHHOCTI X POOOTH: HANPUKIAN, BiIOYBAa€ThCS MiJIBUIICHHS IMOKA3HUKIB TOTOBHOCTI Ta
CepeHbOr0 HAPAIIOBAHHS HA BiIMOBY, 3HI)KEHHS TIOKA3HUKA ITOTOKY BiZIMOB TOIIIO.

AHaJi3 ocTanHix gocaimkens i myoaikauniii. Tak, [Tinrypcekum ML [1], B mporeci
JOCIIJDKCHHSI BEJTMUYMHHU Ta XapaKTepy KOPO3iMHOTO BIUIMBY Ha POOOTO3MATHICTH MPHUYETIIB,
BCTaHOBJICHO, IO BiJICOTOK Bi]MOB OKPEMHX €JIEMEHTIB NpHUena J0 CyMapHOi iX KUTBKOCTI
Ma€ HaCcTynmHUM BUII: poboui opranu — 44 %, ky30B 1 pama — 32 %, eIeMEeHTH TpaHCIIOpTepa —
24 %. Y mporeci TpaHCTIOPTYBaHHS JOOPUB MPOXOATH MPOIECH IiIBUIICHOTO KOPO3iHHOTO
BIUIMBY, IO 3YMOBIIIO€ TIOTPeOy MPOBEACHHS KaIliTAJIbHUX PEMOHTIB MPHUYEIIB YK€ MiCIs
JIMIIE TPHOX POKIB TaKoOi iX ekcruryararii. Tako, JOCIIIHUK BiIMIYae, IO Micis MPOBEICHHS
KaIliTAIbHOTO PEMOHTY TEPMiH CITy>KOH IPHUYETiB CTAHOBUB JI0 JIBOX POKIB.

Y TpakTOopax Ta 3epHO30MpATFHUX KOoMOalHaX, $Ki IOCTYNAlTh Ha MEPIIUI
KaIpeMOHT Ticisl 2 — 3 pigHOi eKCIuTyarallii, CIoCTePIiraeThes, Mo KOPo3inHOMY pyHHYBaHHIO
MiTAf0ThCS ACTall Ta CKJIaaibHI OAMHHUIN Y TpakTopiB — 150 HaliMeHyBaHb, y KOMOAHHIB —
224 wHailiMeHyBaHb. ILOIIl TMOBEPXHEBOTO KOPO3IMHOIO TIONIKO/KEHHS —JeTaned 1
CKJIQIATbHUX OJMHUII CTaHOBHIH 110 90 % Bix ix moBepxHi [2].

Y pobGorax [3, 4] po3poOJieHI aHATITHYHI MOJIENi, MO0 JO3BOJISIOTH BCTAHOBUTH
3aJMIIKOBY JOBrOBIYHICTH HECYYMX paM NPUYEIiB BPAaXOBYIOYH BIUIMB 30BHIIIHBOTO
CepeIOBUILIA.

IloctanoBka 3aBAaHHsl. MeETOIO CTaTTi € TPOBECTH JOCHIDKEHHS TOKA3HHKIB
BAaHTAKHOTO aBTOMOOUIBHOTO PyXOMOTO CKJIaJy BpaxOBYIOYH €KCIIEPUMEHTaIbHI JaHi
OTPUMaHi 3a JIOMOMOTOK MAaIlIWHO-BUIPOOYBaiIbHOI cTaHIii. BigmoBigHO 10 oaepKaHUX
pe3yJbTaTiB MPOBECTH CHHTE3 palliOHATBHUX HECYUYHMX KOHCTPYKIIH HamiBIpUYENiB 1
MIPUYETIIB.

Buxnan ocHoOBHOro Martepiajy. B ekcriepuMeHTanIbHUX JOCHTIKEHHIX OyJI0 3a71sTHO
60 6oproBux HamiBnpuuerniB Ta 20 6opToBuUX MpuveniB pizHUX (PipMm. ExcriepuMeHT TpuBaB
BIPOOBXK 12 MicsriB. HamiBnpudenu Ta nmpudenu Oysv 3adisHI y IEpEeBE3EHHI Pi3HOTO POy
MITYYHUX 1 HACUITHUX BaHTaXIB.

CepenHe HampaioBaHHS JO BIIIMOBH OCHOBHHMX €JIEMEHTIB JOCIIHKYBaHUX
HaIIBIPUYEITIB 1 MPHUYCIIB, a TAaKOX BIJACOTOK €JIEMEHTIB, 10 BUHIUIA 3 Jaay HPOTATOM
MPOBEJCHHS €KCIIEPUMEHTY (4 THC. TO/1) Ma€ HACTYTHUM BUTJISI:

Jlns HamiBpyYeniB:

- Ky30B — 238 (100 %);

- Hecyua pama — 394 (100 %);
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- enemeHTH miaBicku — 438 (100 %);

- xomoBa — 401 (100 %);

- ranbpMiBHA cucteMa — 499 (64 %);

- enexktpoobnaananug — 502 (91 %);

- rigpo obmagHaHHs — 483 (86).

Jlnist mpuyertiB:

- Ky30B — 297 (100 %);

- Hecy4a pama — 742 (73 %);

- eneMeHTH miaBicku — 806 (49 %);

- xogoBa — 497 (100 %);

- ragpMiBHa cuctema — 658 (81 %);

- enexkrpoobnagaanns — 794 (100 %)

- rigpo obmagHauHsa — 837 (100%).

Orxe, sk 0aynMMoO, EJIIEMEHTH, IO MiJJAIOThCS BIUIMBY 3MIHHUX HABaHTAXKEHB,
BOJIOJIIFOTh HEJJOCTATHIM pecypcoM. I3 ycix erxeMeHTIB HaIliBIPHUYENiB 1 IPUYEriB 0COOIHBOI
yBaru 3aciayroBy€ Hecydya paMa, OCKUIbKM BOHa € 0a30BHM €JNEMEHTOM Ta OOMEeXye ix
eKCIUTyaTaliifHy HaliiHICTh Ta pOOOTO3AATHICTH 3arajioM.

Haii0inpmr momupeHuMH BiAMOBAaMH HECYYHMX pPaM yCiX BHJIB HaIliBIPHUYEHiB 1
OpUYeNiB € BUHUKHEHHS TPIUIMH 3BapHUX IIBIB, IUIACTUYHUX Jedopmauid 1 TpIiluH
JIOH)XEPOHIB Ta MOMEPEYUHH. 3 TPOBEACHOTO EKCIIEPHUMEHTY BHIHO, HIO MPAaKTHYHO YCi
JIOCITIJKYBaH1 TPAHCIIOPTHI 3aCO0M MajH MpOoOJIEMH 13 HECYUOr0 pamol0 MpH HarpalfoBaHHI
muie 20 — 30 % Bia ekcruryarauiiHoro trepminy. [IpyunHu BiAMOB 1 yac HampallOBaHHS Ha
BIIMOBY € DI3HMMH, a iX BHHHKHEHHS OOYMOBIICHE BIIMBOM HH3KH BHITAJKOBHX TOJIii.
AHali3 CyKyNmHOCTI TpPWYMH BUHUKHEHHS BIIIMOB [O3BOJISIE 3pOOMTH BHCHOBKH IIOJO
NPUYHMHHO-HACIIIKOBOTO XapakTepy MOJii, 0 3yMOBIIOIOTH Ty YM iHIIY BiamoBy. OmiHKa
caMoOi CTPYKTypH BIAMOB 1€ BaXJIUBHUM €Tall CHUCTEMHOCTI MIOAO 3a0e3MeUCHHS
eKCIUTyaTaliiHoi HaJAIMHOCTI Ta poOOTO3AATHOCTI K HECYYMX paM TaK 1 HaIliBIPUYEMiB 1
NPUYEIIIB B IIIIIOMY.

[IpoBonsium aHaii3 EKCIIEPUMEHTAIBHUX JaHUX MOXKHA MOOAYHMTH, IO OCHOBHHMH
NpUYMHAMHU BIJIMOB HECYYHMX paM € BHPOOHHMYI NeeKTH, a TaKoX MOMWJIKH Ha eTarli
NPOCKTYBaHHS. Y 3B’S3Ky 3 BHIIE CKa3aHUM 3arajlbHUH BiJICOTOK BiIMOB, IO CIIPHYUHEHI
NOMWJIKAMH B TIPOILIECI MPOEKTYBAaHHS Ta BUPOOHUIITBA, MOKE CTaHOBUTH moHanm 50 %.
OniHrorO4M MPUYUHKA PYWHYBAaHHS 3BapHHUX MIBiB, 0A4MMO, IO JaHE SBHIIE BiJOYBA€THCS Y
3B’SI3KY 13 BIUTMBOM HU3KH HEMOB’S3aHUX M COO0OI0 YMHHHKIB. B 11iioMy, MOXXHa cKa3atu,
10 YMHHHUKH, $SKI BHUKIMKAIOTH KOHICHTPAILiI0 BHYTPIIIHIX HANPYXeHb Ta TOZaJbIIe
YTBOPEHHS Ta PO3BUTOK TPIIIWH 3BAPHUX 3’€IHAHb, CTAHOBJIATH N0 1/2. 3araiom, 3rigHO
CTATUCTUKH, KIJTBKICTh JE(EKTIB y MOTOHHOMY METpl 3BapHOTO IIBAa B MalIMHOOYyBaHHI —
6,1 [5]. IlpyunHOIO BIIMOB Yy aBTOMOOUIBHIM TEXHIIll € KOHCTPYKTHBHI HEIOMpPAIIOBAaHHS B
mporieci nmpoektyBaHHa (10 1/3), BIAMOBM TOB’si3aHI 3 HHU3BKOI SKICTIO BHUPOOHHYMX 1
CKIIaanbHuX omnepaiiii (1o 1/3), HU3bKUM TEXHIYHUM PIBHEM Ta HE3aJ0BUIBHOIO SKICTIO
MartepiaiiB 1 KOMIUIEKTYIounX (10 2/5), BIIMOBH TIOB’s13aH1 13 HEMPABUIHHOKO €KCILTyaTalli€lo
TPAaHCIIOPTHUX 3acO0IB  aBTOTPAHCIIOPTHUMHU MIANPHUEMCTBAMHU Ta HHU3BKHUM pIBHEM
kBamidikarii oocayroByouoro nepconany (mo 1/5), inmi Biamosu — 101/10 [6].

Y cTpareriuHoMy KOHTEKCTI IpPOBEJIEHHS KOHCTPYIOBaHHS HECy4YHX pam
aBTOMOOUTBPHMX TPAHCHOPTHUX 3ac00iB 13 MPOTHO3YBAaHHIM pecypcy ix poOoTH, MOXKHa
3a0€3MeYnTH JIMIIEe 3a YMOBHU HAJICKHOTO TPOBEJICHHS CHUCTEMHOI OaraTokpurepiaabHOT
OIIHKM HECYYOi 3JJaTHOCTI HECYUYMX PaMHHUX KOHCTPYKIii. Takoro poay miaxin € CKIagHOI
HAayKOBOIO  3a7a4y€io, pO3B’SA30K sKOI MmOoTpedye 3HA4YHOI KUIBKOCTI  IPOBEICHHS
eKCTIICpUMEHTAIbHUX ~ JIOCTI/DKeHh 13  BUKOPUCTaHHSAM  METOJOJIOTIYHOTO  amapary
MOJIETIIOBaHHS HANpPyKEeHO-1e(OPMOBAHOTO CTaHY.
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BucnoBku. OTke, TiJCyMOBYIOYM BHIIECKa3aHE MOXKHA 3pOOWTH BHCHOBOK, IO
KOMILUIEKCHUM aHali3 eKCIUTyaTalmiiHoi HaJifHOCTI Ta POOOTO3MaTHOCTI BaHTAXHOTO
aBTOMOOLJIBHOTO PYXOMOTO CKJIa/ly IOBUHEH CKJIaaTHCS 3 HACTYTHHUX €TaIliB:

1. TIlpoBemeHHS  aHANITUYHOI  OIIHKKA  HANPYXEHO-I(POPMOBAHOTO  CTaHY
KOHCTPYKTUBHHUX €JIEMEHTIB TPAHCIOPTHOTO 3aco0y 13 BHKOPHUCTAHHIM METONY KIHIICBUX
€JIEMEHTIB, IO JO3BOJUTH MPOBECTH MOJCIIOBAHHS HAMpy>KEeHO-Ie(hOPMOBAHOTO CTaHy B
TOMY YHCHI ¥ HECy4WX paM BPaXOBYIOUM YCl CHUJIM, SIKi MAlOTh HA HHUX BILUIUB, IO, B CBOIO
yepry, 3a0e3MeYuTh YMOBH JOCIHIDKEHHS MOMKJIMBHX NPHYMH BIJIMOB, a OTXKE 1 BTpaTH
eKCIUTyaTaiiHoi HaaifHOCTI Ta pOOOTO3AATHOCTI;

2. TIlpoBeneHHs O0araTOKpUTEPIaIbHOTO PO3PAXYHKY IHTETPaJbHUX MMOKA3HHUKIB
HABaHTAXXCHOCTI 10 KO)KHOMY €JIEMEHTY TPaHCIIOPTHOTO 3aco0y. MeTomomorisi BU3HaYeHHS
KpUTEpiiB  OIIHKK  EKCIUTyaTalliiHol HaJiMHOCTI Ta poOOTO3JaTHOCTI  BaHTaKHOTO
aBTOMOOLIIBHOTO PYXOMOTO CKJIa/y BiIOYBa€ThCS y HACTYITHIHM MOCIiOBHOCTI:

- popMyBaHHS aHATITHYHOI METOAWKH JOCIHIIKCHHS KOEQIIi€HTIB 1HTCHCHBHOCTI
HaIPY>KEHOT'0 CTaHy Ta TPIIMHOGOPMYBaAHHS Y 3aMKHYTHX 1 BIIKPUTHUX KOHTYpax;

- MPOBEJICHHS KOPETYBAaHHS 3aJIe)KHOCTEH BHU3HAYCHHS KOE(IlI€HTIB HAmpy>KEHOTO
CTaHy Ui TPIIIKH, [0 BUHUKAIOTH Y 30HAX TEMIIEPaTypPHOTO BILIUBY;

- mo0yoBa JllarpaM HaBaHTAXEHOCTI Ta TPINIUHOCTIMKOCTI 3BapHHUX 3 €HAHb
KOHCTPYKIIN TPaHCIIOPTHUX 3aCO01B.

3. Bubip pauioHanbHMX KOHCTPYKTHBHUX €JEMEHTIB 3a PaxyHOK MOJIECIIOBaHHS
eKCIUTyaTallifHOi HaIIfHOCTI Ta poOOTO3JaTHOCTI BAaHTAXHOTO ABTOMOOITHLHOTO PYXOMOTO
CKJIaJTy, IO aJICKBATHO B1JJ0Opa)aroTh MPOIIECH SKCILTyaTallii TpPaHCTIOPTHUX 3ac00iB.

Crucok mitepatypu

1. iarypeeknit  M.I. Meroagu nporHo3yBaHHsS pecypcy Hecydux 1 (YHKIIOHaJbHUX CHCTEM
Oypsiko30upanbHUX KOMOAHIB : uc. 1-pa TexH. Hayk / Tepromins: TATY, 2007. 338 c.
2. Mypun K.B. IIporHo3upoBaHue€ U MOBBIIIEHUE YCTAJOCTHOM JOJTOBEYHOCTH HECYIUX CHCTEM

CEIIbCHKOXO03HCTBEHHBIX TPAKTOPHBIX CPENCTB : JUC. A-pa TexH. Hayk / OpenoOypr: OIIU, 1994. 423c.

3. Popovych, P. V., Shevchuk, O. S., etc. (2016). The service life evaluation of fertilizer spreaders
undercarriages. INMATEH, 50 (3), 39—46.

4. Mesuyxk O. C., CeniBanoBa H. HagiliHICTP MeTaNTOKOHCTPYKIiNl mpudemniB. PyHoameHmMAnvHi ma
NPUKIAOHT NpobaemMu cy4acHux mexHonozii : Marepiaan MiKHapoaHOI HAYKOBO-TEXHIYHOT KOH(pEpeHil
10 60-pivus 3 THS 3acHYBaHHS TepPHOMUIBCHKOTO HAIlIOHAIBHOTO TEXHIYHOTO yHIBEpPCHTETY iMeHi IBaHa
[Tynros Ta 175-piuus 3 nus Hapo pkeHHs [Bana [Tymrost, 14-15 tpasust 2020 poky. T. : THTY, 2020. C. 45.

5. bukoBcrkuit O.I'. 3BaproBaHHs, pi3aHHS il KOHTPOJIb SKOCTI ITiJ] Yac BUPOOHUITBA METAJIOKOHCTPYKIIIH:
nigpyunuk. K.: OcHona, 2021. 400 c.

6. Cyxenko FO.I". Texnozorist aBToM00i1e0y 1yBanHs: HaBuaasHUN nocionuk. K.: YHiBepcurer «Ykpainay,
2011. 161 c.

7. [omnosuy I1.B., llleBuyk O.C. Opraunizarisi AisUIbHOCTI aBTOMOOUTBHOTO TPAaHCIIOPTY SIK (YHKIIT Oe3mekn

TIOPOXKHBOTO PyXy . besnexa 0oposicHboco pyxy: npagosi ma opeanizayitini acnexmu. Matepiamn XII
MixHapogHOi HayKOBO-TIpakTHYHOI KoH(pepeHmii (B aBTOpchKiii pemakmii), (M. Kpusumit Pir, 17
mucromana 2017 poxy). — Kpusnit Pir, 2017. C. 180-184.

8. IonmoBma II.B., Ieuyk O. MypoBanuii 1. IlimBumeHHS e(EeKTHBHOCTI TEXHOJOTIH IIepeBe3eHb
OpraHi3aliiiHAMH IUTIXaMH HAaJaHHS TPAHCTIOPTHUX NOCHyT . Bichux XHTYCI. 2017. Brm. Ne 184. C. 124-130.
9. JociimKeHHs] TeHACHIIN PO3BUTKY PUHKY BaHTa)XHUX aBTOMOOIUIBHHX MEepeBe3eHb Y Cy4acHUX yMOBax /

I1. B. IomoBuu, O. C. UleBuyk, A. M. Martgiimmu, B. M. Jloroubka . Bichux JKumomupcvkoeo
Oeporcasrnoeo mexnonoziunozo yuisepcumemy. Cepis: Texuiuni nayxu. 2016. Ne 2. C. 224-229.

References

1. Pidhurs'’kyj, M.I. (2007). Metody prohnozuvannia resursu nesuchykh i funktsional'nykh system
buriakozbyral'nykh kombajniv [Methods of forecasting the resource of bearing and functional systems of
beet harvesters]. Doctor's thesis. Ternopil': TDTU [in Ukrainian].

2. Schuryn, K.V (1994). Prohnozyrovanye y povyshenye ustalostnoj dolhovechnosty nesuschykh system
sel's'kokhoziajstvennykh traktornykh sredstv [Forecasting and increasing the fatigue life of the bearing
systems of agricultural tractors]. Doctor's thesis. Orenburh: OPY [in Ukrainian].

204



[SSN 2664-262X IlenTpanbHOYKpaiHChKHi HayKOBHH BiCHUK. Texuiuni Hayku. 2022. Bur. 5(36), 4.1l

3. Popovych, P.V., Shevchuk, O.S., etc. (2016). The service life evaluation of fertilizer spreaders
undercarriages. INMATEH, 50 (3), 39-46 [in Ukrainian]..

4, Shevchuk, O.S. & Selivanova, N. (2020). Nadijnist' metalokonstruktsij prychepiv [Reliability of metal
structures of trailers]. Fundamental and applied problems of modern technologies : Mizhnarodna
naukovo-tekhnichna konferentsia do 60-richchia z dnia zasnuvannia Ternopilskoho natsionalnoho
tekhnichnoho universytetu imeni Ivana Puliuia ta 175-richchia z dnia narodzhennia Ivana Puliuia (14-15
travnia 2020 r.) — International Scientific and Technical Conference for the 60th anniversary of the
founding of Ternopil National Technical University named after Ivan Puluy and the 175th anniversary of
the birth of Ivan Puluy (pp. 45).Ternopil’ : TNTU [in Ukrainian].

5. Bykovs'kyj, O.H. (2021). Zvariuvannia, rizannia j kontrol' iakosti pid chas vyrobnytstva
metalokonstruktsij: pidruchnyk [Welding, cutting and quality control during production of metal
structures]. Kyiv : Osnova [in Ukrainian].

6. Sukhenko, YuH. (2011). Tekhnolohiia avtomobilebuduvannia [Automotive technology]. Kyiv:
Universytet «Ukraina» [in Ukrainian].

7. Popovych, P.V. & Shevchuk, O.S. (2017). Orhanizatsiia diial'nosti avtomobil'noho transportu iak funktsii
bezpeky dorozhn'oho rukhu [Organization of road transport as a function of road safety]. Road traffic
safety: legal and organizational aspects: XII Mizhnarodna naukovo-praktychna konferentsia (m. Kryvyj
Rih, 17 lystopada 2017 r.). — International Scientific and Practical Conference (pp.180-184) . Kryvyj Rih
[in Ukrainian].

8. Popovych, P.V., Shevchuk, O. &, Murovanyj, 1. (2017). Pidvyschennia efektyvnosti tekhnolohij
perevezen' orhanizatsijnymy shliakhamy nadannia transportnykh posluh [Increasing the efficiency of
transportation technologies through organizational ways of providing transport services] . Visnyk
KhNTUSH — Herald of KhNTUSG, Issue 184, 124 - 130. [in Ukrainian].

10.  Popovych, P.V., Shevchuk, O.S., Matviishyn, A.J. & Lotots'’ka, V.M. (2016). Doslidzhennia tendentsij
rozvytku rynku vantazhnykh avtomobil'nykh perevezen' u suchasnykh [Study of trends in the
development of the road freight transportation market in modern conditions] . Visnyk Zhytomyrs'koho
derzhavnoho tekhnolohichnoho universytetu. Seriia: Tekhnichni nauky — Bulletin of the Zhytomyr State
University of Technology. Series: Technical sciences, 2,224-229. [in Ukrainian].

Ruslan Rozum, Assoc. Prof., PhD tech. sci., Mykola Buryak, Assoc. Prof., PhD tech. sci., Pavlo Prohnii,
Assoc. Prof., PhD tech. sci., Natalia Falovych, Assoc. Prof., PhD econ. sci., Oksana Shevchuk, Assoc. Prof.,
PhD tech. sci., Pavlo Popovich, Prof., DSc.

Western Ukrainian National University, Ternopil, Ukraine

Olena Zakharchuk, Assoc. Prof., PhD tech. sci.

VSP FKEPIT, Ternopil, Ukraine

Improving the Efficiency of Technical Operation of Trucks

The article analyzes the causes of failures of vehicle structures belonging to complex systems. In order
to ensure the operational reliability and operability of freight rolling stock, namely the supporting frames of
automotive cargo semi-trailers and trailers during their operation.

The chosen topic is relevant today, because the automotive industry is firmly in the lead in the transport
industry. It is known that the quality of transportation is determined by the technical conditions of rolling stock.
This is especially important if the rolling stock is represented by vehicles

The reliability of freight rolling stock was studied, taking into account 2000 hours of experimental tests
at the machine-test station during transport works, including 3.5 thousand loading and unloading cycles, which is
50% of the operating time. It is noted that the organization of transport work of the machine-test station does not
exactly coincide with the real operating conditions, which affects the reliability indicators: for example,
readiness and average failure time increase, and failure decreases.

Structural analysis of the fault complex is an important part of a comprehensive system to ensure the
reliability and survivability of the supporting frame of the car trailer. Generally speaking, the main causes of
metal failures are manufacturing defects (production stage) and design errors (design stage), and the overall
failure rate due to poor design and production quality can be over 50%. The analysis of the causes of failure of
welded metal structures shows that the influence of a single factor on its frequency in emergency situations,
factors related to stress concentration and subsequent development of cracks, is up to half. Of these, breakdowns
due to design defects at the design stage and poor quality of manufacture and assembly of machines are about a
quarter each, and due to low technology and low quality materials - more than a third, due to violations of
vehicle rules and low quality staff - every tenth.
operational reliability, operability, automobile rolling stock, freight automobile rolling stock
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