RV YH,

Q > TEXHUYECKW YHUBEPCUTET - CODUA
CJQ\ ONNNAN NNOBAUB

&

<exHuy
X
‘3 1nH3

PE3IOMETA HA HAYYHUTE ITYBJIMKAIIUU (TPYOBE)

MIPEACTABEHU 3a yYacCTUE B KOHKYPC 32 3a€MaHE Ha aKaJIeMUYHA IJIbXKHOCT ,,JOLIEHT
B 00J1acT Ha Buclie oOpa3zoBaHue 5. TexHUYeCcKr HayKu
npodecroHanHo Hampasienue: 5.5. TpancnopT, kopaboIiaBaHe U aBHALIMS,
CHEUATHOCT: ABTOMOOWIH, TPAKTOPU U Kapu
o0siBeH B [IbpkaBeH BecTHUK, Opoit 100/26.11.2024 r.

Ha 1. ac. 1-p uHxk. Ctunusna [letkoBa Tanesa

|. OIMCAHUE HA HAYYHUTE TPYJAOBE

3a yyacThe B KOHKypca ca mpeicTaBeHu 37 myOJMKaluu, W3BHH HAyYHUTE
nyoauKaluy 3a npuaoOuBaHe Ha oOpa3oBaTeHaTa M Hay4yHa CTEIEH ,,JIOKTOP®,
pasnpeIesieHy 10 TPYMH, KaKTO CJIeBa:

1. TI'pyma B - 10 6p.
1.1Iloka3zaren B4. XaOwidrauuoHEH TpyJd — PpaBHOCTOMHU HAy4YHU
nyosukanuu (He mo- Masiko ot 10) B u3gaHus, KOUTO ca pedepupaHu u
WHJEKCUPAaHU B CBETOBHOM3BECTHU 0a3U JaHHM C HaAy4YHA HHPOpPMALIUS.
2. TI'pymal —2706p.
2.1.Tlokazaren I'7. Hayunu myOnukanuu B U37aHus1, KOUTO ca pedepupaHu u
MHJEKCUPAaHU B CBETOBHOM3BECTHU 0a3u JaHHU C Hay4YHa MHPOpMaLUs —
20p.
2.2.Ilokazaten ['8. Hayunu nyOnukamuu B HepedepUpaHU CIHUCAHUS C
HAy4YHO PEIICH3UPaHE WX B PEAAKTUPAHU KOJIEKTUBHU TPYI0BE — 25 Op.

1. PE3IOMETA HA HAYYHUTE TPYJAOBE U IPUHOCH 110
MOKA3ATEJI B.4, MIPEJCTABEHU KATO PABHOCTOMHU HA
XABWINTAIIMOHEH TPY/I HA TEMA:

H3CIIE/IBAHE HA BTHAHHUETO HA KOMIIOHEHTH H ITAPAMETPH HA
OKAYBAHUA HA JIEKH ABTOMOBHI/IH BbPXY TAXHATA YIIPAB/IAEMOCT,
YCTOHYHUBOCT H IIVIABHOCT HA JIBHKEHHETO

MacoBOTO U3MOJI3BaHE HA JIEKUTE aBTOMOOWIM B CHBPEMEHHHS CBST € €IUH
HapacTBalll MpoUEC. YCIEXWUTe, AOCTUTHATH TIpe3 TOJAMHUTE B PA3BUTHUETO Ha
dbyHIaMEHTATHUTE U TPUJIOKHHUTE HAYKH, MPEIOCTaBIT HOBU BB3MOXXHOCTH 3a
Pa3BUTHETO Ha aBTOMOOWIIUTE.

B Hacrosiuss MOMEHT 0COOCHO aKTyajieH € BBIPOCHT 3a OCUTYPSIBAHETO Ha
BUCOKOTO Ka4€CTBO M ChKpAallaBaHE HA BPEMETO B MPOEKTHUTE U KOHCTPYKTOPCKUTE
paboTH, KOETO C€ MOCTUTA BCE MO-JIECHO C Pa3BUTUEHO HA KOMITIOTPUTE M HATMYUETO
Ha pa3IM4YHU CHEeHHAIM3UPAaHW MOporpaMHu NoAykKTH. [lpum mnpoekTupaHeTto u
ONTHUMH3UPAHETO HA JIETANIIN M B3I OT aBTOMOOWIIA U TIPU MOJICIIMUPAHE Ha CIIOKHU
MPOLIECH, CBBP3aHU C JABMXKEHHUETO MY, BCE IMO-4Y€CTO CE€ M3MOJI3BAT HM3BECTHU



nporpaMuu npoaykt, kato veDYNA, ADAMS, CarSim, Ansys, Altair u ap.

[Ipyn mpoekTupaHEeTO M KOHCTPYMPAHETO, KAKTO Ha aBTOMOOWIIAa, Taka M Ha
HETOBUTE JIETAMJIM U BB3JIU, € HEOOXOJAMMO Ja CE€ 3HAsIT 3aKOHUTE Ha HETOBOTO
JBI)KEHUE, T.€. KAKBU CUJIM U O KaKbB HAYWMH T€ JEWUCTBAT BHPXY HEr0, Kak TOU
B3aMMOJICHCTBA C OKpbXKaBallaTa cpeja IpU MPABOJUHEMHO M KPUBOJIUHEITHO
nBwKeHne. ToBa Hamara ma ce OTAensl OCOOCHO BHUMAaHWE HAa W3Y4YaBaHETO Ha
3aBUCHUMOCTHUTE, KOUTO OIKCBAT JBUKEHHUETO HAa aBTOMOOWJIA, HA BJIUSHHUETO Ha
OCHOBHUTE KOHCTPYKTHMBHHM IapaMETpU BBPXY I[IOKA3aATEIUTE U OCHOBHUTE MY
€KCIUIOATallMOHHU KauyecTBa.

[Ipu ek aBTOMOOWIM HAa MPEAHUS MOCT C€ MpenophbyBa Ja Ce H3MOJ3Ba
JIBYJIOCTOBO OKa4yBaHE C HANpeyHU JIOCTOBE WM TIOJyCBEUIHO OKayBaHE THII
MakdepcbH. Hail-ronemu Bb3MOKHOCTH 3a MOAOOP HA KUHEMATUYHUTE MapaMeTpu
JaBa JBYJOCTOBOTO HE3aBMCMMO OKauBaHE, a TMOJYCBEIIHO OKauBaHEe THII
,,MakdepchbH” € UKOHOMUYHO 3a M3pa0OTBaHE M HAMHpa MO-IIMPOKO MPUITIOKECHUE
MOpaJii 3a€MaHe Ha M0 MAJIKO MSICTO, TO3BOJISBAIIO 10 J00pa KOMIIAaHOBKA HA CUJIOBU
arperaru.

[IpaBWIIHOTO MOOMpaHE HA CXEeMaTa Ha OKAYBaHETO Ha aBTOMOOMIIa MOKE J1a Ce
pasjiesii yCIOBHO Ha CJIEHUTE B3aUMOCBbP3aHU HAINPABIICHUS:

- BIIMSIHUE HA OKAYBAHETO BBPXY YIPABISIEMOCTTAa U YCTOMYUBOCTTA MY;

- BIIMSIHUE HA OKAYBAHETO BBPXY TPENTEHUATA HA YIIPABIISIEMUTE KOJIETA;

- BIIMSIHUE HA OKaYBAHETO BBPXY IJIABHOCTTA MY Ha JIBXKCHHUE;

- BJIMSIHUE HA OKAYBAHETO BbPXY U3HOCBAHETO HA MPOTEKTOpPA HA TYMUTE.

B nyOnukanpoHHUTE MaTepHalid, MPEACTaBEHW KATO pPABHOCTOMHU Ha
XaOWJIMTAIMOHEH TPY/I, Ca pa3TJIeJaHu U U3CJICABAHU KOMIIOHEHTH (TaMIIOHU, HOCA4H )
OT JBYJIOCTOBOTO HE3aBUCHMO OKAuBaHE W OT TOJYCBEIIHO OKAa4YBaHE THII
,MakdepchH” Ha JeKu aBTOMOOWIM. MoJienmupaHo € JBUKEHUETO B 3aBOM Ha JiEK
aBTOMOOUJI C OTYHTAHE Ha MpEepa3NpelieICHUETO Ha HOPMAJIHUTE PEaKkIinu U Ha
YBIMYAHETO Ha KoJieJaTa C HUCKO- U CBPBXHUCKONPO(HIIHU TyMH, Ype3 pa3padoTeHa
MHTEpakTUBHa cucteMa B cpenata Ha MATLAB. U3cnensan e TtormnooOmMeHa B
CIIMpaYyHUs MEXaHU3bM, OKa3Balll BIUSHUE HE caMO BBPXY CIUpPAYHUTE CBOMCTBA Ha
aBTOMOOMJIa, HO WU BBPXY YCTOMUMBOCTTA, YMPABISIEMOCTTa W BHUOpAllUUTE Ha
OKa4YBaHETO.

N3cneaBanusiTa ¥ MOJyYEHUTE PE3YJITaTH B IPEACTABEHUTE, KATO PABHOCTOMHU
Ha XaOWJUTAlMOHEH TPy, MyOJMKalMyu MOraT Ja c€ CUCTeMaTU3UpaT B CIICAHUTE
HaIpaBJICHUS:

I1.1. CumynauvoHHO MoOJEIMpaHe, aHalu3 U €KCIEPUMEHTAIHO H3CIEBAHE Ha
KOMITOHEHTH OT OKauyBaHMsI Ha JIEKU aBTOMOOWIIH - myosmkaruu [B4.1], [B4.2], [B4.3],
[B4.4], [B4.5] u [B4.7];

11.2. Monenupane Ha JBWKCHHETO B 3aBOM Ha JIGK aBTOMOOWII C HHUCKO- M
CBPBXHUCKOTIPOGUITHYU TyMU - myOnukanuu [B4.8], [B4.9] u [B4.10];

11.3. CumynanmoHHO ¥ EKCIIEPUMEHTATHO W3CJIeBaHE Ha TOIUIOOOMEHa B
CIIMpayHUs MEXaHU3bM, OKa3Balll BIMSIHUE HE CaMO BbPXY CHUPAYHUTE CBOMCTBA HA
aBTOMOOMJIAa, HO W BBPXY YCTOMYMBOCTTA, YHPaBIIEMOCTTa M TPENTECHUITA
(BuOparuuTe) Ha OKauBaHeToO - myOsuKarus [B4.6].



1.1. CUMYJIAITHUOHHO MOAE/INPAHE, AHAJTU3 H
EKCHHEPUMEHA/IHO U3C/IE/IBAHE HA KOMIIOHEHTH OT
OKAYBAHHUA HA JIEKH ABTOMOBHIIH

B4.1. S. Taneva, S. Penchev, K. Ambarev, Stiffness analysis of the rubber
bushings of MacPherson and Double Wishbone Suspensions, Environment.
Technology. Resources., 15" International Scientific and Practical Conference,
Rezekne, Latvia, volume I, pp. 358-363, online ISSN 2256-070X,
https://doi.org/10.17770/etr2024vol1.7993.

['ymenutre TtammnoHd (BHOpOM30JIATOPH) ca BaXXHU KOMIIOHEHTH OT
aBTOMOOUJIHUTE OKayBaHWA. Te 3aemMaT BakHa pPOJIS 32 HaMaligBaHE Ha IIyMa U
BUOpamuuTe, mogoOpsiBaHe Ha KoMmdopTa W OCUTYypsiBaHE Ha IUJIABHOCTTa MpU
JIBWOKEHHE Ha aBToMoOwmia. CrenoBaTelHO H3CICABAHETO HA €JIACTUYHUTE WM
XapaKTEepUCTUKU (KOpAaBHHM) TIPEACTaBIIsABA TOJsIM HHTepec. B  HacTosiiara
MyOJIMKalKs ca MPOBEJACHU TEOPETUYHM U EKCIEPUMEHTATIHU M3CICABAHMUS U ca
MIPEJICTABEHU PE3YJITATUTE 3a CUJIA/BBPTAI MOMEHT OT MPOBEICH aHAIN3 HA TYMEHHU
BTYJIKM, KOUTO C€ H3MOJI3BaT B MPEJHM HE3aBUCUMHU OKauBaHUSl - TMOJIyCBEIIHO
MakdepcbH U ABYJIOCTOBO. 3@ IMOCTUTaHE Ha LEITa Ca M3MOJ3BaHU ChIIECTBYBAIIH
AQHAJIMTUYHU 3aBUCUMOCTH U Ca CBH3AaJICHU TPUU3MEPHU T€OMETPUYHU MOJICTU Ha
TYMEHHUTE TaMIIOHU C moMouiTa Ha nporpamarta SolidWorks, karo ca u3nomnsBanu 3a
MPOTOTHUIIH JIBA PA3IMYHU JIEKA aBTOMOOMIIAa. 3aBUCUMOCTHUTE Ha pajuaiHaTa/oceBaTa
CWjia OT PaJuaTHOTO/OCEBOTO MPEMECTBAHE U Ha BBPTAIIUS MOMEHT OT OCEBOTO
3aBbpTaHE ca MOJYUYEHHU Ype3 U3MoJI3BaHe Ha MeToAa Ha kpaitHuTe enemeHTd (MKE)
Yype3 HEeJIMHeEH aHallnu3, MpoBeAeH B Moayia Simulation Ha mporpamara SolidWorks.
EnactnunuTe CBOKMCTBA HA TYMEHUTE TAMIIOHU Ca OIPEICIICHU Ype3 Mojies1a Ha MyHHH
PUBIMH C eT KOHCTAHTH, KaTO PEABAPUTEIHO € U3MEpEeHa TBbpaocTTa UM 1o lop
A upe3 Tectep. 3aBUCUMOCTTa Ha paJajiHaTa CUjia OT PaAuaIHOTO MMPEMECTBAHE 3a
BCUYKHU TaMIIOHU € MOJy4YeHa U eKCIepUMEeHTaliHO. HarpaBeHo € cpaBHEHUE MEXKITY
MOJIYYCHUTE CUMYJIAIIMOHHU U €KCIIEPUMEHTAIIHA PE3YJITaTh U ce HabrogaBa 100po
chBIMajicHUe. HampaBeHo € CcpaBHEHUE MEXK]Y MOJIYUYCHUTE aHAJTUTUYHU, YUCICHU U
EKCIICPUMEHTAJIHM PE3yJTaTH 3a paavalHaTa KOpPaBMHA W € YCTaHOBEHO, Y€ 3a
TaMIIOHU ChC CJI0’KHA TEOMETPHUS Ce NpeanoynTa usnoszeanero Ha MKE.

B4.2. S. Taneva, S. Penchev, K. Ambarev, Mechanical behavior and stiffness of
a polyurethane bushing of a passenger car suspension, Environment. Technology.
Resources., 15" International Scientific and Practical Conference, Rezekne, Latvia,
volume I, pp. 364-367, online ISSN 2256-070X,
https://doi.org/10.17770/etr2024vol1.7996.

[TonmmyperaHoBuTe TaMIOHM, MONOOPSABAT YMPaABISIEMOCTTAa Ha MPEBO3HOTO
CpencTBO (aBTOMOOMIIA), ¥ UMAT MO-MaJIKU MHEPIIUOHHU MOMEHTHU U TI0-TOJIIMA SKOCT
NpU MO-TOJEMU HaTOBapBaHHWs. 3a CMETKa Ha TOBa ce HamaisBa komdopra. B
HacTosimiaTa MyOJMKanmuss ca TPOBEICHU TEOPETUYHU M EKCIEPUMEHTATHU
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uzcnenBanusa. I[lpeacraBeHu ca pe3yiaTaTd 3a ONpeleNsHE Ha MEXaHUYHUTE
XapaKTEpUCTUKU HA Marepuan TMOJUypeTaH U ca ONpeleNieHn eJaCTUYHUTE
XapaKTePUCTUKH (KOPaBUHUTE) HA TaMIIOH, U3pab0TEeH OT ChIIUS MaTepua, KOMTO ce
MOHTHpA B MPEIHO HE3aBUCUMO OKayBaHe, TUN MakdepchbH. 3a mocTUTaHe Ha 1eNTa
ca IpPOBENCHH EKCIIEPUMEHTAJHU HW3MNHUTBAaHUS HAa €IHOOCOB OIbBH Ha oO0pa3sly,
HaIlpaBEHU OT NOJIMYPETAHOB MaTepuaj, KaTo ca MOJyYeHU KPUBUTE ‘‘HaIpeKEHUE-
nedopmanus”. Cb3maneH € U TPUU3MEPEH T'€OMETPUYCH MOJCN Ha TOJUypPETaHOB
TaMIIOH ¢ ToMoITa Ha nporpamata SolidWorks. B nmybnukanusra ca npeacTaBeHu u
pE3yNTaTUTE 32 KOPABMHUTE HA TAMIIOHA, ITOJy4YEHU Ype3 HennuHeeH ananus, no MKE.
Upe3 ekcriepuMeHTalHaTa KpHUBa ,HampexeHue-nepopmanusa ca omnpeneineHu
napamMeTpuTe 3a CUMYyJalldsg - METT€ KOHCTAaHTH Ha XUIEPelacTUYHUS MOJeNl Ha
Mynnu Pusnun. TBBpiOoCTTa Ha MaTepuaia 3a oOpaselia U TaMIIOHA € U3MepeHa 1o
ckanata Ha Shore A ¢ tectep. U3BBbpIlIeHO € CpaBHEHHE MEXTY €KCIIEPUMEHTAIHO U
TEOPETUYHO OIIPE/IEICHUTE CTOMHOCTU Ha paJualHaTa KOpaBUHA Ha MOJNYPETaHOBUS
TaMIIOH.

B4.3. S. Taneva, K. Ambarev, S. Penchev, Strength and frequency analysis of the
lower arm of a Double Wishbone Suspension of a passenger car, Environment.
Technology. Resources., 15" International Scientific and Practical Conference,
Rezekne, Latvia, volume I, pp. 352-357, online ISSN 2256-070X,
https://doi.org/10.17770/etr2024vol1.7991.

OCHOBEH €JIeMEHT OT CHCTEeMaTa Ha OKaYBaHETO Ca JIOJIHUTE JIOCTOBE (pameHa,
HOCauM), KOUTO CIY>KaT 3a IpelaBaHe Ha XOPU3OHTAJTHUTE CUJIM OT KOJelara KbM
KapocepusTa, a ChIIIO Taka OMNpPEAeNAT XapakTepa Ha MPEMECTBaHMITA Ha KoJielara
CIpSIMO KapocepusiTa U ONOpHaTa MOBBPXHOCT. M3MBbJIHEHUMETO Ha HAMNpPAaBIISABAILIO,
€JIACTUYHO U TaCSII0 YCTPOUCTBO U3MUCKBA OIIIE Ha eTara MPOeKTUPaHe Ha aBTOMOOMIIA
II'BJIHO MOJICJIUPaHe Ha JBMKEHUETO My. B myOnukanusara ca npejcTaBeHu pe3ysraTu
OT CTaTUYE€H SKOCTHO/Ie(POpMAIIMOHEH M YECTOTEH aHaJU3 Ha JOJIeH HOcad OT
HE3aBUCUMO TPEIHO JBYJIOCTOBO OKAauBaHE Ha JIEK aBTOMOOWJI. 3a M3BBLPIIBaHE Ha
aHAJIM3UTE ca W3MOJI3BAHU TOJYYCHUTE €JIACTUYHHM XapaKTEPUCTUKU HA TaMIIOHUTE,
onpeaeneHu B [B4.1]. 3a nenra € cb3gafeH TPUU3MEPEH T€OMETPUYEH MOJIENT Ha
JOJIHUSI HOCad, KAaTo € M3I0J3BaH MPOTOTUN Ha Jiek aBTomoOui. OmpeneneHu ca
HaTOBapBaHUSTA MPU PA3IMUHU PEKUMU HA JBUKEHHE, HEOOXOIUMH 32 U3BBPIIBAHE
Ha CTaTUYHUS aHAIU3 — NpPU CIHpPAHE, IPU YHACAHE W NpHU MPEMHHABAHE IIPE3
€MHUYHU TIPENATCTBUA. 3a pelaBaHe Ha 3ajnadara € usnon3BaH MKE upe3 momyna
Simulation Ha mnporpamara SolidWorks. Ompenenenn ca  pasnpeneieHHeTO Ha
HaMPEeXKCHUSITa, MPEMECTBAHUATA, COOCTBEHUTE YECTOTH M COOCTBEHHTE (OpMHU Ha
nocta. COOCTBEHUTE YECTOTH Ha JIOJIHUS JIOCT Ca ONPECICHU M €KCIIEPUMEHTAITHO
ype3 ch3haZeHata cucteMa, onucaHa B [B4.5]. HampaBeHo € cpaBHEHUE MEXIy
MOJIyYCHUTE CUMYJIAIMOHHH U €KCIIEPUMEHTATHU pe3yaTaTH U ce Habo1aBa 100po
ChBIajicHUE. Pa3paboTeHUST MOJen Ha JOJHUAT JIOCT, MPEJICTaBeHATa METOJUKA U
MOJIYYEHHUTE PE3yJITaTH, MOTraT Jia C€ M3IMOJ3BaT 3a Pa3IM4YHU BHJIOBE aHAIIU3, KaTO
HanpuMep ONTUMH3ALNS U YMOpa Ha MaTepuaa.


https://doi.org/10.17770/etr2024vol1.7991

B4.4. S. Taneva, K. Ambarev, Comparison of a natural frequencies of a
MacPherson suspension arm using different bushings, Environment. Technology.
Resources., 15" International Scientific and Practical Conference, Rezekne, Latvia,
volume l, pp. 348-351, online ISSN 2256-070X,
https://doi.org/10.17770/etr2024vol1.8010.

OcHoBHaTa pojs HAa OKAYBAHETO M KOMIIOHEHTHTE My € Jla HOIJIbIIAT
TpENTEeHUsATa NpPH JBUKEHHWE HAa aBTOMOOWJIA NPE3 HEPABHOCTH U Ja OCUTYpsBAT
YCTOWYMBOCTTA HA aBTOMOOWJIA MPU PA3NUYHUTE pexkuMu. Hakou oT mapamerpurte Ha
TpPENTEHUsITA ca COOCTBEHU YECTOTU U coOcTBeHU (hopmu. B HacTosmara myOnukanus
ca MpeACTaBEHU MOJTYUYEHUTE PE3YITATH 32 COOCTBEHUTE YECTOTH Ha JIOCT OT MPEIHO
HEe3aBUCUMO okauBaHe MakdepchH, Upe3 U3MO0I3BaHE Ha Pa3IMYHU TAMIIOHH. 32 11eJITa
€ Ch3aJICH TPUU3MEPEH I'€OMETPUYEH MOJIe] Ha JiocTa (paMoTO) M € H3BBPILIEH
yecroteH aHaiau3 upe3 MKE ¢ momoinra Ha codryepa SolidWorks. 3a uzsbpiiBane Ha
aHaJIM3UTE Cca U3IOJI3BAHU IMOJYUYECHUTE €JaCTUYHU XaPAKTEPUCTUKHU HAa TAMIIOHUTE B
pabotu [B4.1] u [B4.2]. [lonydyenu ca pesyiararutre 3a COOCTBEHUTE YECTOTH Ha
paMoOTO, MPU U3MOJI3BAHE HA JBAa T'YMEHW TammoHa (ciay4ail 1) U Ha moJMypeTaHoB
TaMIIOH U TyMeH TaMIoH (ciydai IT). PesyntaTute 3a coOCTBEHUTE YECTOTH HA PAMOTO
C M3II0JI3BaHE HA PA3JIMYHHA TAMIIOHU Ca CPABHEHH C EKCIIEPUMEHTAIIHO ONPECICHUTE
TakuBa. VM3BbpIIEHN ca €KCIIEPUMEHTAIHU U3CJIEeIBaHUS Ype3 Ch3/laJileHaTa CUCTEMA,
orcana B [B4.5]. HanpaBeHu ca cpaBHEHUE U aHATIN3 Ha ITOJIYYCHUTE CUMYJIAllMOHHN
U eKCIIepUMEHTAJIHU pe3ynrtatu. [lonydyeHure pe3yaTaru 3a COOCTBEHUTE YECTOTU Ha
pPaMOTO, ¢ MOHTUPAHU T'YMEHU TAMIIOHH U TYMEH U TOJUYPETAHOB TAMIIOHH, UpE3
MKE (cnywait | u cnyuwait II), ca Onu3ku u Haii-rojsiMara pasiuka € okojo 8%.
CroitHocTuTe Ha coOcTtBeHHMTe dYectoTu, noimydyeHu dped MKE, ca Omuzku 10
€KCIIEPUMEHTAJIHO MOy YEHUTE.

B4.5. K. Ambarev, V. Nikolov, S. Taneva, System for experimental
determination of natural frequencies of automotive parts, 12th International Scientific
Conference “TechSys 2023” — Engineering, Technologies and Systems, Plovdiv,
Bulgaria, Volume 3078, Issue 1, Article number 050001, AIP Conference Proceedings,
https://doi.org/10.1063/5.0209131.

[Ipn nBwKeHWE HA aBTOMOOWJIA BCHYKM HETOBU JACTAMIM ca TOMJIOKCHH Ha
JTUHAMUYHU BB3JICUCTBUS, KOUTO TMOPAXKIAT PA3IUYHH MO XapakTep TPENTEeHHUS.
CoOCcTBEeHNTE YECTOTH M COOCTBEHHM (JOPMHU Ca OCHOBHU TapaMeTpu Ha CBOOOIHUTE
TpenteHusi. OnpeaesHeTo Ha COOCTBEHUTE YECTOTH HAa aBTOMOOWMITHUTE JIETANIIH € B
OCHOBaTa Ha pellaBaHe Ha peaulia MpoOJieMH, CBBP3aHU, KAKTO C BUOpAIUUTE U
3amurara OT TAX, Taka M C MPUIOKEHUATa WM 3a W3BBPIIBAHE aHAIU3W Ha
MPUHYJICHUTE TpenTeHus. B HacTosmara myOauKamus 3a eKCIEPUMEHTAITHOTO
ompesensHe Ha COOCTBEHHWTE 4YECTOTH € pa3paboTeHa HW3MepBaTelIHA CHCTEMA,
ChCTOSIIIA C€ OT XapAayepHa U codTyepHa yacT. CucremaTta 3a €KCIIEPHUMEHTATHO
ompenensHe Ha COOCTBEHHWTE YECTOTH HA JIETalJM OT TPAHCIOPTHATAa TEXHUKA €
npenHa3HadeHa 3a padoTa B JIaDOpaTOPHH YCIOBHsI. XapAyepHara 4acT OT CUCTeMara
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BKJIFOYBA CEH30p 3a M3MEpBaHE Ha YCKOPEHHATa MO 3-T€ OCH, 3axpaHBaiml OJIOK,
KOMOMHHMpAH aHAJIOroBO-IIU(GPOB U I1U(ppOBO-aHATIOrOB MpeodpasyBaren ¢ USB
uHTepdeiic u mepcoHaneH KommioThp. CodTyepHaTa 4YacT BKIIIOYBA BUPTYaJICH
u3MepBaTeNieH mpuoop, paspaboren B cpemgata LabView m ckpunt B8 MATLAB.
ExcriepuMeHTanHo ca omnpeneneHH COOCTBEHMTE YECTOTH Ha JBa JIoCTa (paMeHa,
HOCAYW) OT MPEAHM HE3aBUCUMHU OKaYBaHHUS Ha JBa Pa3jIMYHU JICKH aBTOMOOWMIIA.
W3BBpIIeHo € 1 MoAeIMpaHe U U3cieABaHe Ha ABaTa JiocTa ¢he codryepa SolidWorks,
c uznon3Bane Ha MKE. CuMynanimoHHOTO U3ClIeIBaHE U €KCIIEPUMEHTA Ca MPOBEACHU
KaTo JiocTa € TBbpAo “dukcupan’. [lomyueHuTte pe3yaTaTu 3a COOCTBEHHTE YECTOTH
OT EKCIIEPUMEHTHTE U CUMYJIAIIMUTE Ca CPABHCHH U aHAIM3UPAHU U € YCTAaHOBEHO, Ue
HE ce pa3nnuaBaT ChIIECTBEHO. PazpaboTeHara n3MepBaTeIHa CUCTEMa, MOXKE Jla ce
M3I10JI3Ba, KAKTO TIPH OINPEICTTHETO Ha COOCTBEHUTE YECTOTH, TaKa U 3a ONpeAeIIsTHe
Ha IpyTH napaMeTpH (YCKOpPEHHs, CKOPOCTH, TPEMECTBAaHUS U JIp.) Ha TPENTEHUATa Ha
pa3INYHU JACTANIIH.

B4.7. S. Taneva, K. Ambarev, S. Penchev, H. Atanasov, Frequency Analysis of
an Arm of Macpherson Suspension on a Passenger Car, Environment. Technology.
Resources., 14th International Scientific and Practical Conference, Rezekne, Latvia,
vol.3, pp. 252-256, Online ISSN 2256-070X,
https://doi.org/10.17770/etr2023vol3.7277.

[InaBHOCTTA, KOM(OPTHT, OE30MACHOCTTa U YMNPABISIEMOCTTa Ha aBTOMOOHIA
3aBUCAT OT MPOEKTUPAHETO HA OKAYBAHETO W HA OTHECIHUTE My naerainu. EqHa ot
OCHOBHHTE (YHKIIMM Ha JIOCTa U MOHTHPAHHUTE KbM HEro T'yMEHU BTYJIKH € Ja
HaMaJjsiBa BUOpaluuTe U myma. B HacTosiara cratus ca mpeICTaBeHH pe3yJITaTH OT
MPOBEJICH YECTOTEH aHaJIM3 Ha JIOCT (paMo, Hocay) OT MPEJHO HE3aBUCUMO OKauBaHe,
tun MakdepcrH. 3a 1enta ca Cb3AaJCHH TPUU3MEPHU MOJIEJIM Ha JIOCTA U TYMEHUTE
tamrionu, ¢ u3nomsBane Ha MKE na nmporpamara SolidWorks, kaTo 3a mporoTun e
M3M0J3BaH Jiek aBToMoOm1. [IpeacTaBeHa € MeToAMKa U ca ONPEAESICHN €TaCTUYHUTE
XapaKTEpPUCTUKU HA TYMEHUTE TAMIOHHM B AKCHUATHO U PaJIMajIHO HAMPABICHUS U TIPU
YCYKBAaHE OKOJIO OCTa Ha JIOCTAa 4Ype3 aHAIMTUYHU 3aBucumoctu u upe3 MKE.
[TomyuyeHnuTe pe3yaTaTu 3a KOpaBUHUTE HA TAMIIOHUTE OfXa U3MOI3BAHU KATO BXOJAHH
rapaMeTpu 3a YUCIICHOTO NMPEeCMsITaHe Ha COOCTBEHUTE YECTOTH U COOCTBEHUTE (hOPMU
Ha socta. OCHOBHATa LIeJI HA €KCIEPUMEHTAJIHOTO M3CIEABAHE € ONPEAEIITHETO Ha
COOCTBEHUTE 4YECTOTHM Ha Jiocta. HakpaTko e omucaHa CbIIO M U3I0JI3BaHATA
U3MEpBaTeliHa cucteMa. EKCIepUMEHTAHUSAT YEeCTOTEH aHaUu3 € MPOBEICH 3a
BAJTMUPAHE HA MIPEJIONKEHUS MOJIEIT Ha TIPEIHUSA JIOCT OT OKauBaHe THN MakdepchH,
c umsnomsBaHe Ha MKE. Pesynratute, monmydenu upe3 MKE, ca Omusku 10
€KCIIEpUMEHTAJIHUTE.


https://doi.org/10.17770/etr2023vol3.7277

I1.2. MOJEJTHPAHE HA JIBUKEHHUETO B 34BOH HA JIEK
ABTOMOBHI C HUCKO H CBPBXHUCKOIIPODPH/IHU IT'YMH

B4.8. S. Taneva, K. Ambarev, Side slip of wheels with low and ultra-low profile
tires of a personal car negotiating a turn, Vide. Tehnologija. Resursi - Environment,
Technology, Resources Volume 111, 2021, pp. 336-342,13th International Scientific
and Practical Conference on Environment. Technology. Resources; Rezekne; Latvia;
17-18 June 2021; ISSN online: 2256-070X, DOI:10.17770/etr2021vol3.6630.

B Hactosimata myOnukamust 4upe3 pa3paboTeHa HWHTEpaKTUBHA IIpOrpaMHa
cucremMa B cpenara MATLAB, onucana B [B4.10] € u3ciienBaHO BJIMSHUETO Ha
CKOpOCTTa Ha JIB)KCHHUE Ha JIEK aBTOMOOMJI ¢ HUCKO U CBPBXHUCKOMPODWIHUA TyMH 14
u 16" npu aBwkenue B 3aBoi. [IpencraBeny ca U3IMOI3BaHUTE 3a IIE/ITa AHATUTUYHH
3aBUCUMOCTH. [lolydyeHn ca u3MEHEHUATA Ha BEPTUKAIHUTE U HAIPEUYHUTE PEaKIUU
Ha KoJieJlaTa ¥ ca OIPEENICHH XapaKTEPUCTHUKUTE Ha HAMpPEYHOTO YBJIWYAHE Ha
MMHEeBMaTUYHUTE KoJjiena. C momollra Ha mporpamMara ce€ yTO4HsIBa 1IEHThpa Ha 3aBOs
Ha aBTOMOOMJIa C OTYMTAHE Ha YBJIMYaHETO Ha Kojenarta. I[locTpoeHu ca
XapaKTePUCTUKUTE 32 BEPTUKAIHUTE U HANPEYHUTE PEaKIUU U XapaKTePUCTUKU Ha
HaMpeyHOTO yBIMYAHE HA KOJesaTa 3a JBata BUJa TyMHU. AHAJM3UPAHO € BIUSIHUETO
Ha npoduiia Ha TYMHUTE BBPXY XapakTepuctukute. HampaBeHu ca mpenopbku 3a
JIBIDKCHUETO B 3aBOM Ha aBTOMOOWiIa ¢ JBata Buaa TyMu. OT TpEIOKEHUTE
TpUHU3MEPHHU TpauKH ce BIKJIA, Y€ C yBEJIMUaBaHE Ha CKOPOCTTAa Ha JIBM)KCHUE U
CpeIHUs BI'bJ Ha 3aBbPTAHE HA YIPABISIEMHUTE KOJEIa, HAMPEYHOTO YBIWYAHE Ha
TyMHUTE HaMaJIsBa.

B4.9. S. Taneva, K. Ambarev, D. Katsov, Study on the critical speeds of car's
movement with low and ultra-low profile tires in a turn, 8th International Scientific
Conference "TechSys 2019" — Engineering, Technologies and Systems, 16-18 May
2019, Plovdiv, Bulgaria, IOP Conference Series: Materials Science and Engineering,
Volume 618, Issue 1, 29 October 2019, Article number 012065, ISSN:1757-8981, E-
ISSN:1757-899X, DOI: 10.1088/1757-899X/618/1/012065.

[IpenioxeH € yChbBBLPIIEHCTBAH AJTOPUTHM 3a OMNpEIETsiHE HAa KPUTHUUHUTE
CKOPOCTH Ha JIEK aBTOMOOMJI C HUCKO U CBPBXHUCKONPODUIHU T'yMU TP JABUKEHUE B
3aBOM, MPU KOUTO HACTHIIBA YHACSHE HAa MOCTOBETE WM TMPeoOpbhINaHEe Ha
aBromoOusa. KpUTHYHUTE CKOPOCTH ca OIpEACNICHH OT XapaKTePUCTUKUTE Ha
HalpeYHOTO yBIWYAaHE, MOCTPOEHU 332 KPUTUYHOTO UM HOPMAJIHO HaToBapBane. 11o
aNropuThMa € pa3paboTeHa HHTEpAKTUBHA MporpaMHa cuctema B cpenata MATLAB,
U e gopasBuTa ot npeoxeHarta B [B4.10]. [IpencraBenu ca rpadhuyHu 3aBUCUMOCTH
3a pajuyca Ha 3aBOM C OTYMTAHE HA YBIMYAHETO HA TYMUTE IIPU Pa3IMUYHUA CKOPOCTH
Ha JIBIDKCHHE Ha JICK aBTOMOOWJI ¢ HUCKonpoduiaHu rymu ¢ pasmep 185/60R14.
[Tonydenu ca pesyiaTaTd 3a KPUTUYHUTE CKOPOCTH CPEIly YHACSHE Ha MPETHUS U
3aJIHASI MOCT U Cpellly npeoOpbliaHe Ha aBToMoOuIa. KputuuHuTe cKopocTu cpelrty
NpeoOpbIlaHe ca ONMPEACIICHH MPH JIUICA HA HOPMAJIHU PEAKIMH 32 BHTPEIIHUTE 110
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OTHOLLIEHUE HA 3aBOsI KOJIENA. Y CTAHOBEHO €, Y€ KPUTUUHUTE CKOPOCTH OT YHACSHE ca
IO-HUCKK OT TE€3U IpH INpeoOpblaHe U ce sABABAT onpenenamu. lIpeaynoxenara
YCBBBPILICHCTBAHA MHTEPAKTUBHA CUCTEMA 3a M3CJICIBAHE HA KPUTUYHUTE CKOPOCTH
Ha JIEK aBTOMOOWJI C HUCKO M CBPbXHUCKOMPOGUIHA TyMH TPU JIBHXKEHHE B 3aBOU
II03BOJIABA TAXHOTO OIIPENEIISHE [1a CTaBa Ha eTara IPOEKTUPaHe Ha aBTOMOOHIIA.

B4.10. S. Taneva, K. Ambarev, D. Katsov, Interactive system for study of car’s
movement with low and ultra-low profile tires in a turn, Vide. Tehnologija. Resursi -
Environment, Technology, ResourcesVolume 3, 2019, Pages 224-228,12th
International Scientific and Practical Conference on Environment. Technology.
Resources; Rezekne; Latvia; 20 June 2019 through 22 June 2019; Code 151917, ISSN
online: 2256-070X, DOI: 10.17770/etr2019v013.4198.

[IpenyioxkeHa € MHTEpAaKTHBHA CUCTEMA 3a M3CJICJIBAHE HAa JBUKEHUETO Ha JIEK
aBToMOOUI B 3aBoM. IHTepakTUBHATA CUCTEMA € peaju3upaHa Ha MOJYJICH MPUHIIUIL
B cpegata MATLAB, ¢ u3non3BaHe Ha MpEACTaBEHUTE B padoTara aHaJIUTUYHU
3aBUCUMOCTH U 4Ype3 yChbBbpIIEHCTBaHUS MeToa Ha Enke. Cucremara pabotu 1o
ITOPUTHM, OTUUTAIL TEKYILIOTO MpepasnpeaeieHHe Ha BEPTUKATHOTO HATOBAPBaHE Ha
KOJIeJIaTa U BJIMSHUETO MY BBPXY XapaKTEPUCTUKUTE HA HAIPEYHOTO YBIMYAHE Ha
KOoJielarta € HUCKO UM CBPBXHUCKONPOPUIHU TyMU. BBb3MOXKHOCTHTE Ha
MHTEpPaKTUBHATA CUCTEMA Ca BU3YyaJIU3UPaHU C MOJIYYEHU rpa)uuHu 3aBUCUMOCTH 3a
XapaKTepUCTUKNA Ha HAIMPEYHO YBJIMYAHE HAa BBTPEIIHUTE U BBHUIHUTE T'yMU Ha
aBTOMOOMJIA U 32 YBJIMYAHETO HA MIPEIHUSA U 3aHHSI MOCT Ha MPOTOTHI JIEK aBTOMOOMII
¢ pazmep Ha rymute 185/60R 14, nansrane Ha Bb3ayxa B rymute 0,25 MPa u ckopoct
Ha aBwxkeHue Ha aBTomoOmia 20 km/h. Tlpennokenata MHTEpaKTUBHA CHUCTEMa 3a
u3CcJe/IBaHE Ha 3aBOSl Ha JIEK aBTOMOOMJI ¢ HHUCKO M CBPBXHHCKONPO(HIHU T'yMHU
Mo3BOJIABA OBP30 M TOYHO Jla C€ M3CIeNBAT KMHEMATUYHUTE WU JAUHAMUYHHUTE
napaMeTpu Ha KoJjielara Ha aBTOMOOMWJIA MpPH YCTAaHOBEH 3aBOM, OIEe Ha eTarl
MIPOEKTUPAHE HA AaBTOMOOMIIA.

.3.CHMYJIAIITHOHHO H EKCITIEPUMEHTAJ/IHO H3C/IIE/IBAHE HA
TOIV/IOOBMEHA B CITHPAYHUA MEXAHHU3'BM, OKA3BAILLl BJIHAHUE
HE CAMO BbPXY CITHPAYHHUTE CBOHCTBA HA ABTOMOBHJIA, HO H
BBPXY YCTOUYHBOCTTA, YIIPABIAEMOCTTA H BUEPAI[HUTE HA
OKAYBAHETO

B4.6. K. Ambarev, S. Taneva, S. Penchev, Study of the thermal behavior of disc
brake of a passenger car, 12th International Scientific Conference “TechSys 2023 —
Engineering, Technologies and Systems, Plovdiv, Bulgaria, Volume 3078, Issue 1,
Acrticle number 050001, AIP Conference Proceedings,
https://doi.org/10.1063/5.0209132.

CnupayHUST MEXaHU3BM € OCHOBEH BB3€EJ OT CIMpavyHaTa cuctema. B mo-romsima
4acT OT ChBPEMEHHHUTE aBTOMOOWJIM C€ HW3MOJI3BAaT HAW-4eCTO IUCKOBU CIUpPAYHU
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MEXaHU3MH C BEHTUJIMPAHU JUCKOBE. TOMI00OMEHBT B CIUPAYHUS MEXaHU3bM OKa3Ba
CBHIIIECTBEHO BIHMSIHHE HE CaMO BHPXY CIIMPAYHUTE CBOMCTBA HAa aBTOMOOWIIA, HO U
BBPXY YCTOWYHBOCTTA, yIIPABISIEMOCTTa U BHOpAIIMUTE HA OKauBaHETO. B HacTosmaTa
nyOMKanus € MPEeJCTaBeHO Pa3NpeAeliCHHEeT0 Ha TeMIieparypara Ha JIETaiid OT
CIIMpaYeH MEXAaHW3bM, ChCTOAI] CE€ OT BEHTWIMPAH CIHPAYeH UCK M HAKJIAIKH, C
u3non3BaHe Ha mporpamata SolidWorks. IlpenBaputenno ca ompenencHu
HEOOXOIMMUTE IMapaMeTpH 3a MPOBEKIAHE Ha TOIUIMHHOTO W3YUCiieHue. V3BBpIIeHo
€ TOIUIMHHOTO WM3YHCJICHWE Ha JIUCKOBUS CIHPA4YeH MEXaHU3bM B CTAIlMOHAPHO U
HECTAIlMOHAPHO CBHCTOSHHE C M3MoJi3BaHe Ha Moxayia Simulation - Thermal. 3a
BaJIMIAIMs HA TIOJyYCHUTE PE3YJITaTH € MPOBEICHO SKCIIEPUMEHTATHO U3MEpBaHe Ha
TeMIIepaTypara Ha JAWCKa B Kpas Ha Tpolleca ciupaHe IpH JBKECHUE Ha aBTOMOOUIIa
¢ HadamHa ckopoct 80 km/h. Temmeparypara e m3MmepeHa OE3KOHTAaKTHO, KaTo €
u3Moi3BaH uHGpadepBeH TepMorpad. IlomydeHuTe CUMyNAIMOHHU pPE3yJaTaTH OT
HECTAlMOHAPHUS aHAM3 3a paslpelleieHne Ha TemIeparypaTa Ha JWCKa M Ha
cucreMaTa “IMCK-HaKJIaIKW’, ca CPaBHUMH C Te3H, IMOJyYeHH OT EKCIIEPUMEHTA.
TpumnsmepHaTa rpaduka MoTy4YeHa OT YUCICHUS CTAllMOHAPEH aHAJIN3 MOKa3Ba, 4e ¢
yBEJIMYaBaHE Ha HavajHAaTa CKOPOCT Ha CIHUpaHE ce TOBHUIAaBa TeMIlepaTypara Ha
nucKa (M HeWHUS TPaJUeHT), a IPOMSIHATA Ha TeMIlepaTypaTa Ha OKOJIHATA Cpejia He
OKa3Ba CBHINECTBCHO BIHUSHHE 3a MPOMsSHA Ha Temreparypara My. HampaBeHusr
CKCIICPUMEHTAJICH TECT W IOJyYCHUTE pe3ylaTaTd MOrarT Ja ce H3IOoJ3BaT 3a
JIOyTOYHSBaHE Ha IMapaMeTPUTE Ha YHCICHUTE CKCIIEPUMEHTH W ca OCHOBa 3a
MOHATATHIIHOTO PAa3BUTHE HA U3YUCIUTEITHUTE MOJIEIIH.

I, PE3IOMETA HA HAYYHUTE TPYJOBE, H3BbH
PABHOCTOUMHUTE HA XABMJIMTALHIMOHEH TPY L

[TpencraBenuTe, B KOHKypca, MyOIMKAIUU C€ OTHACAT J0 MOKA3aTeNHN:

e ['pyma I'7. Hayunum nyOnukanuu B H3AaHHUS, KOUTO ca pedepupaHu u
MHJEKCUPAaHU B CBETOBHOM3BECTHU 0a3u JaHHM C Hay4YHa MH(pOpMaLIUs;

e I'pynma I'S8. Hayunu nyOnukauuu B HepepepHpaHd CHOUCAHUS C HAYYHO
pELEH3UpaHe WM B PETaKTUPAaHN KOJEKTUBHU TPYAOBE.

N3cnenBanusta B myOJuKallMUTe, W3BbH BKIIOYEHUTE B PABHOCTOMHU Ha
XaOMJIMTAIMOHEH TPY/I, Ca HACOUCHHU B CJICTHUTE TEMATUYHU HAMPABJICHUS:

I11.1. Yucnenn U eKcnepuMEHTAJIHM M3CJEeIBaHUSl Ha AETailllii U BB3JIH OT
TPAHCMUCHH Ha aBTOMOOMIN — myOsmkanuu [[77.1], [[8.9], [I'8.25];

111.2. U3cnenBanus 3a ch3aBaHe HA METOJIUKH, aHATIU3 U ONIPEACIIsTHE Ha HIAKOU
napaMeTpy OT €KCIUIOATAI[HOHHUTE CBOMCTBA Ha aBTOMOOWIM - myOnukanuu [['7.2],
[['8.3], [I'8.4]; [I'8.5]; [I'8.11]; [I'8.14]; [I'8.16]; [I'8.19]; [I'8.23];

111.3. CumynanmoHHO MOJIETTUPAaHE U aHAJIM3 HA CHUCTEMH, JCTAIM U BB3JIH OT
aBTOMOOMITM 3a ONTUMU3UPAHE HA TEXHU TCOMETPUYHHU TapaMeTpu — MyOJUKaIuu
[['8.1], [I'8.2], [I'8.6]; [I'8.7]; [I"8.8]; [I'8.10]; [I'8.12]; [I'8.13]; [I'8.24];

I11.4. OnTumMu3upane Ha TEXHOJOTMYHUTE MapaMeTpy Ha Mpoleca psi3aHe U
JIOBBPIIBAIIO 00pabOTBaHE Ype3 MOBBPXHOCTHO MiacTuyHo aehopmupane (ITIT1) mpu
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00paboTBaHe Ha JCTAMIN OT KOHCTPYKIMOHHA CTOMAHH W TBBPAH M CBPBXTBBPAU
MaTepuajy ¢ MPUIOKEHHE B aBTOMOOMIOCTpOeHeTO - nmyOnukarmu [I'8.15]; [I'8.17];
[[8.18]; [['8.20]; [['8.21]; ['8.22].

I1.1. YUCJIEHU U EKCITEPUMEHTA/IHH U3CJIE/IBAHHUA HA
JETAHUIH U Bb3/IH OT TPAHCMHCHH HA ABTOMOFBHJIH

I'7.1. S. Taneva, K. Ambarev, H. Atanasov, Study of the Operating Temperature
of a Double Multi-Disc Clutch of a Passenger Car, 11th International Scientific
Conference “TechSys 2022” — Engineering, Technologies and Systems, Plovdiv,
Bulgaria, Volume 2980, Issue 1, Article number 050005, ISSN 0094243X,
https://doi.org/10.1063/5.0185549.

ChequHUTENAT € IPUHYIUTETHO WM aBTOMATUYHO YIPABIIIEM Bb3€ll, KOUTO IIpH
BKJIFOYEHO TOJIOKEHHE TIPeIaBa BbPTAI MOMEHT OT JBUTATENs KbM Ipe/IaBaTesIHATa
KyTHs, 32 OCUTYpsIBaHEC Ha IUJIaBHO IOTEVITHE HAa aBTOMOOWIa. B chBpeMeHHHTE
ABTOMATUYHHN TPAHCMHUCHUH C€ W3TOJI3BAT IBOWHW MHOTOJIUCKOBH CHEIUHUTEITH, TIPU
aBTOMOOMJIUTE C TIO-BUCOK BBPTAI] MOMEHT. MHOTOJMCKOBUTE CHECIWHUTEIN Ca
OCHOBHO pabotemu B macio. [lyOnukamusata npeactaBs TEOPETUYHO HU3CIICABAHE U
EKCIIEpUMEHTATHO M3Cclie[iBaHe Ha pabOTHATa TeMmIepaTypa Ha JMCKOBETE HA MOKBD
JBOCH MHOTOJUCKOB CBHEAMHHUTE] Ha JIEK aBTOMOOWI. 3a TpPOBEXJaHE Ha
CUMYJIAIIMOHHOTO H3CJIC/IBAHE € HAMpPaBeH TPUU3MEPEH TeOMETPUYEH MOJEN Ha
ChEJIMHUTENA Ha ek aBToMobmn Skoda Octavia ¢ mporpamara SolidWorks. MogymsT
Simulation e u3MmoON3BaH 3a W3BBpIIBaHE Ha 4YHciIeHOTO u3ciensane ¢ MKE nHa
3aJIBI>KBAHUS U 33]IBHIKBAIIMS TUCK HA ChequHuTENs. [IpoBeIeHO € eKcriepuMeHTaIHO
W3Clie[IBaHe B JAOOpPaTOPHU YCIOBUS TPH PA3JIMYHU TBTHU CBHIPOTUBJICHUS C
nuHamometpuueH cteHs Dyno Cosber 4000 u ca 3anmucaHu JaHHM 32 Pa3IMYHUTE
TeMIlepaTypu, C TIOMOINTAa Ha JUArHOCTUYHA amnaparypa, Choelualu3upaHa 3a
aBTOMOOWJINTE, TNpOM3BEXkaTaHW OT KoHmepHa Volkswagen Group. Ilomyuenwure
pe3yJITaTH OT TEOPETUIHOTO M3CJeIBaHe Ha paboTHATA TeMIiepaTypa Ha IUCKOBETE Ha
JIBOMHUS MHOTOJIMCKOB ChEIMHUTET M EKCIIEPUMEHTa ca CPAaBHCHH M ce€ HaOJIt0/1aBa
MHOTO 1100po chBHazeHWe. EKCIEpUMEHTAaTHOTO W3CIEABaHEe, TPOBEICHO Ha
JTUHOCTECH/Ia J1aBa BB3MOXKHOCT Ja OBJAT CHMYJUPAHW CHIPOTUBICHUATA TIPH
JBIDKEHUE, 0€3 a ce OrpaHrYaBaT OT OCOOCHOCTHTE HA ITbTHATA 00CTAaHOBKA, ITHTHUS
Tpaduk u T.H. KoMmroThpHHUTE cUMyJaIlMy aBaT 3aJOBOJUTEIHHM 3a IMPAKTHKATa
pe3yATaTH U MOTaT Jla C€ M3IMOJ3BaT BMECTO IMPOBEXKIAHETO HA EKCIIEPUMEHTATHH
M3CIIeJIBAHUS ChC CKBIIOCTPYBAIIHA CTCHIOBE.
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https://doi.org/10.1063/5.0185549

I'8.9. C. TaneBa, K. AMOapeB, X. AtanacoB, Temnepamypern ananius Ha OUCKOBe
Ha 0B80€H MHO200UCKO8 CbeduHumenr Ha asmomoobun, HayuHo chnucanue
"MammHocTpoeHe u MamrHo3Hanue", roxa. X VIL, k. 1, 6p. 32,2022, ctp. 70-74, ISSN
1312-8612.

B cratusita € mpeacTtaBeHO TEOPETUYHO M3CIEABAHE 3a paslpeliesiecHUe Ha
TeMIlepaTypara Ha IMCKOBE OT IBOEH MHOTOIMCKOB CheIUHUTEN, PaOOTEI B Macjo Ha
aBromoOmn Skoda ¢ Moxyna Simulation Ha mporpamara SolidWorks. Onpeznenena e
paboTHaTa TeMIepaTrypa Ha 3aJIBIKBAIINS U 33 IBUKBAHUS JUCK OT ChEAMHUTEIS Ipe3
MKE u e u3BBbpIIEH AMATHOCTHYEH TECT MPU Pa3IUYHU PEKUMMU Ha paboTa Ha
apromoOuna. OT HampaBeHHUs JUATHOCTUYEH TECT ca MOJIYYeHH PEaJIHU JaHHHU 32
TeMIlepaTypara Ha MaclioTO B MpeaBaTeaHaTa KyTHs, TeMIlepaTypara Ha KOHTPOTHUS
MOJyJd, TeMIeparypaTa Ha oOXJaxjamara TEYHOCT M TeMIlepaTypara Ha
ChEIMHUTENIUTE MPHU OIpEACNIeHd YCIOBUS Ha paboTa Ha aBToMoOmia (padoTa Ha
MSCTO, JBUKEHUE HaTpea U ABMKeHue Hazan). O6xBaHaT e BpemeBus nHTepBan 0-30
MUHYTH C OIJIeJl Ha TOBA, Y€ 3a TOBA BpeME aBTOMOOWJA € JOCTUTHaJ YCTaHOBEH
TEMITEpaTypeH PEKUM 332 BCHUKH BB3JU U arperatu. [lomydenara nmpu KOMITIOTbpHATA
CHUMYJIAIUs CTOMHOCT HAa TEMIIEpATypaTa U HEMHATA PEATHO OTYETEHATA CTOUHOCT IPH
JMAarHOCTUYHUS TECT UMAT Pa3liuKa, KOATO € B IPAHUIIUTE, MIPENOPbUYaHU OT 3aBOjia
MIPOU3BOAMUTEIN HA aBTOMOOHUIIA.

I'8.25. II. Mopnanos, C. TameBa, K. AmGape, Ypedba 3a xomniomvpha
ouazHocmuka Ha asmomodunen mpuewy cveounumesn, HayuHo cnucaHue
“MammunnoctpoeHe u MammuHo3Hanue” rof. 11, ku. 1, 6p. 4, 2008, cp. 3-6, ISSN 1312-
8612.

B ny6nukanusra e npeaioxkeHa yChbBbpIIEHCTBaHA KOMIIIOThbpU3HUpaHa ypeada
C BrpaJieHd MBPBUYHM NpeoOpazyBaTeNd 3a EKCIHEPUMEHTAIHO IOoJy4YaBaHe Ha
CTaTUYHHUTE XAPAKTEPUCTUKH Ha peanHa auadparMeHa MpyKMHA Ha aBTOMOOWIIEH
€IHOJMCKOB TpHUell cheauHuTeN. N3BbpIleHo € TapupaHe Ha nmpeoOpasyBaTeiuTe 3a
M3MEpBaHE HAa CWJIUTE M TMPEMECTBaHMATA M CbhC CHEHUaleH coTyep
€KCIIEPUMEHTAJIHO Ca ONpPENIEJIEHN M TMOCTPOCHH XapaKTEPUCTUKUTE Ha MpY>KUHATa
ype3 MpeAcTaBeHaTa METOAMKA. XapaKTepUCTUKUTE Ha MPYKUHATA ca MOJyYeHH
€KCIIEpUMEHTAIHO U TeopeTudHo ¢ u3noisBane Ha MKE. Habmrogasa ce MHOro 100po
CBBIIQJICHUE HA EKCIIEpUMEHTAJHATa XapakTEPUCTHKA M TEOpeTWYHaTa (pa3juKHUTE
MEXK]ly JBETE€ XapaKTEpUCTUKU € okojlo &%). EgHo oT mnpuioxeHusita Ha
KOMIIOThpU3MpaHaTa ypeada € Bb3MOXKHOCTTa 3a OTKpUBAaHE Ha IyKHATUHH B
NpyXUHATA U XJJAOMHU B 3aKPENBAHETO Ha MPY>KUHATA U IPUTUCKATEITHUS TUCK.
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W1.2. U3CIIE/IBAHHUA 34 Cb3/IABAHE HA METO/IUKHU, AHAJIU3 U
OIIPEJIEJIAHE HA HAKOH ITAPAMETPH OT EKCIIVIOATALITHOHHHUTE
CBOHCTBA HA ABTOMOBHJIH

I'7.2. K. Ambarev, S. Taneva, Study of the Influence of Road Resistance on the
Fuel Consumption of a Passenger Car with an Automatic Transmission, Environment.
Technology. Resources., 14™ International Scientific and Practical Conference,
Rezekne, Latvia, 2023, wvol.3, pp. 15-19, online ISSN 2256-070X,
https://doi.org/10.17770/etr2023vol3.7273.

B ny6nukamusita ca mpeicTaBeHU pe3yNiTaTh OT M3UYMCICHUS 32 pa3xoja Ha
TOPUBO Ha JIEK aBTOMOOMJI C TIOMOIITa Ha €KCIIEPUMEHTAIHO MOJYYEHH MOIIHOCTHU
XapaKTEpPUCTUKHU Ha JIEK aBTOMOOMJI C aBTOMAaTUYHAa CKOPOCTHA KyTHs C TTIOMOIITa Ha
auaamomeThp Dyno Cosber 4000. 3a ekcriepuMeHTa M U3YMCICHHUATA € U3II0JI3BaH JIeK
apromoOun Honda Accord ¢ aBromarnunara TpaHcmucus. [lo mpencraBeHuTe
AHATUTHYHA 3aBUCUMOCTH M METOJMKAa € OMpENeieH pa3XoAabT Ha TOPUBO MpHU
pa3JIMYHUA CKOPOCTH Ha aBTOMOOMJIA HAa BT 0€3 HAKJIOH, ¢ HakjIoHu 2%, 4% u 6%. [1pu
CBHIIIUTE YCIOBHS Ca TPOBEACHW M CKCIIEPUMEHTATHUTE W3MEpPBaHUS, KaTo
JTMHAMOMETPUUECH CTEHJ] € B peXuM ,,Road simulation, u cbhI110 ce 3amucBat 1aHHU 3a
MOMEHTHHS Pa3XxoJ Ha TOPUBO, MOJYUYEHU OT €JICKTPOHHMS OJIOK 3a yNpaBlIeHHWE Ha
JIBI" upe3 uznonszBane Ha Bluetooth LE (4.0) adapters u npunoxenueto ,,Car Scanner
Pro“. M3mepBaHusitTa 3a pa3xojia Ha TOpUBAa ca HAMpaBEHW B PEKUM Ha PBHYHO
yIpaBJICHUE HA MpejaBaTeIHaTa KyTUs 32 YCTAaHOBEHU CTOMHOCTH HAa CKOPOCTTa MpHU
JIBMKEHHWE Ha aBTOMOOWJA - CHOTBETHO Ha TpeTa, YETBbPTA W IeTa Mpe/laBKa.
Pesynratute OT M3UMCICHUSTA 32 BIUSHUETO HAa TBTHUTE CHIPOTHBICHHUS BBPXY
pasxo/ia Ha TOPUBO Ca CPABHEHU U aHATIM3UPAHU C TE€3H, MOJYUYECHU OT U3MEPBAHUSITA.
Hab6nronaBa ce 106po chBIajieHUE Ha MOMYyUYCHUTE PE3YIITATH.

I'8.3. K. Am6apes, C. TaneBa, H3credsane enusinuemo Ha HAOIbIHCHUSL HAKIOH
HA NbMs 8bPX)Y MAKCUMATHAMA CKOPOCM HA 08udiceHue Ha jiek asmomooun, Haydno
cnucanue "Mexanuka Ha MamuHuTe", Toa. XX X1, ku.4, 2023, 6p.130, cTp. 104-108,
ISSN 0861-9727.

B macrosimiata craTMs € TOCTpOeHATa AWHAMUYHATA XapaKTEPUCTHKA W €
OTIpEIeNICHO BIMSHUETO HAa HAJTH)KHUS HAKJIOH Ha ITHTS BHPXY MaKCHMaTHaTa CKOPOCT
Ha aswxeHue Ha jek asromoOun Honda Civic Aerodeck 1.5 iLS. U3uucnenusira ca
HAIPaBeHM, KaTo € M3I0JI3BaHa EKCIICPUMEHTATHO OIpeielieHaTa ¢ TMHAMOMETPUICH
creiq  Dyno Cosber 4000 wmomHOCTHA XapaKTepuCTUKa Ha aBTOMOOHIIA.
ExcrieppMeHTaIHO OIpeiesieHH ca MAaKCUMAJTHUTE CKOPOCTH Ha JBWKCHHE Ha JICKUS
aBTOMOOWJI 3a TPHU Pa3IMYHU HakJIoHA Ha T — 4%, 9% u 15%, kaTo ¢ u3mona3BaH
pexuma Ha paboTa Ha AuHaAMoMeTpudHus cTteH ] “‘Road simulation”. Ot HampaBeHuTe
EKCIIEpUMEHTAJTHU U3MEPBAHHMS B JTAOOPATOPHH YCIOBHS M H3BHPIICHUTE U3UUCIICHUS
ce B/, Y€ TIOJyYCHHUTE PE3yNITaTUTe ca OJin3ku. Pa3nukaTa ce bk Ha TPEITKUTE
Py HU3MEPBAHUATA, KOMTO Ca B JONMYCTHUMHTE 3a WHXCHEPHHTE IIE€IH TPAHUIIH.
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BnomaBanero Ha MOIIHOCTHUTEC XapaKTCPUCTHUKHW Ha ABUTATCIII B pPE3YyJTAaT Ha
aMopTU3anuATa € HC3HAYUTCIIHO U HE OKa3Ba ChINCCTBCHO BJIIMAHUC HA AUHAMHWYHUTC
CBOIicTBa Ha aBTOMOOMIIa IIpru ABHKCHHUC 110 ITbTHU YYACTbIN C HA/IBKCH HAKJIOH 110

15%.

I'8.4. K. AwmbapeB, C. TamueBa, MH3zcredsane eruanuemo HA NbMHUME
CHNPOMUBTIEHUST 8bPXY UKOHOMUYHUME NoKazameau Ha Jaexk asmomodun, HaydHo
cnucanue "Mexanuka Ha MamuHuTe", Toa. X XXI, k1.4, 2023, 6p.130, cTp. 109-113,
ISSN 0861-9727.

B cratusita e wu3cienBaHO BIMSHUETO HA IBTHUTE CHIPOTUBICHUS BbPXY
WKOHOMUYHHTE MOKa3zaTenu Ha jek asromooOmwn Honda Civic Aerodeck 1.5 iLS, ¢
U3MOJI3BaHE HA aHAIMTUYHU 3aBHCHUMOCTU U Upe3 MPOBEXKIaHE Ha eKCIIEPUMEHTAJICH
tecT. [IpencraBenu ca pe3yaTaTH OT U3UUCICHUATa HA UMKOHOMUYHUTE MOKa3aTeNu Ha
JIEK aBTOMOOWJI TMpPHU U3MOJ3BaHE HAa EKCIIEPUMEHTAHO IMOJy4YeHaTa MOIIHOCTHA
XapaKTEepHUCTHKA Ha aBToMoOmIa ¢ AuHamoMmerpuyeH cteng MAHA LPS 500/1. UYpes
TUHAMOMETPHUYHHUS CTEHJ ¥ TOIBJIHATEITHO WHCTAIMPAHUS Ha aBTOMOOMIIa OOPAOBH
KOMIIOTHP ,,Infoboard* e onpeaenen pasxoaa Ha TOPUBO NMPU Pa3TUIHU CKOPOCTU HA
JBIDKEHUE W TIPH JIBIDKCHHE M0 XOPU30HTAICH ac(ayiToB IIbT M HAKJIOHHW HA ITHTS
cboTBETHO 2% u 4%. IlomydenuTe pesynrTaTh 3a pa3xoja Ha TOPUBO U Ha
cnenupuaHus eheKTUBEH Pa3Xxo,1 Ha TOPUBO OT U3UHCICHUATA CE JOOIMKABAT 10 TE3U
OT EKCIIEpUMEHTAHUTE u3MepBaHud. [lo-ronemuTe pasznuku TPU CKOPOCTH Ha
newxenue Haa 100 km/h ce nbpkar Ha akTUBUpaHE Ha cUCTeMaTa 3a MpOMsHA Ha
dasute Ha razooomen (VTEC), npu KoATo ce oTBaps U BTOPUAT BCMYKATEJICH KilarmaH
MpU KOETO B IIWJIMHJIPUTE HA JIBUTATENsS MOCTHIIBA MO-TOJIIMO KOJIWYECTBO TOPUBO-
BB3JIyIITHA CMEC.

I'8.5. b. Koros, C. Ilenues, C. TaneBa, Memoouka 3a onpedensne Ha 6b30YULHO
cbnpomusneHue Ha asmomooun 6 aepoounamuuna mpvoa, MJIIAJJEXXKKN ®OPYM
,HAYKA, TEXHOJIOT, MTHOBAIIMI, BUSHEC* 2023 — npouter, [1noBauBs, cTp.
186-190, ISSN 2367-8569.

B nyOnukarusta € mTpeioKeHa METOJWKa 3a ONpeAe/isiIHE Ha BB3IYIIHO
CBHIIPOTUBJICHUE HAa MOJIEJIM Ha aBTOMOOWIIM MPU U3CJIeIBAaHE B aepoAMHAMUYHA TPhOa
C OTBOpeHa pabOTHA YacT M MaJIKM urciia Ha PeitHon. Pa3sicHeHO € KaKBO € BB3IYIITHO
CBIIPOTHUBJIEHHE W KOW IMApaMEThpP OKa3Ba HAM-CHIIECTBEHO BIIUSIHUE BBPXY
rojieMuHata My. ONucCaHM ca METOJUTE 3a OMNPEIETSHETO Ha BB3AYIIHOTO
chnpoTuBiieHue. llpencraBeHn ca OCHOBHUTE BHUIOBE AaepOJAMHAMUYHH TPHOU,
W3II0JI3BaHNU 32 €KCIIEPUMEHTAIIHOTO ONPEAENSHE Ha BB3AYIIHOTO CBHIIPOTUBIICHUE.
HampaBeHno e omumcanue Ha W3MOJ3BaHaTa JlabopaTopHa ypenda - aepoauHaAMUYCH
komruieke YJIAK-1. ITpeacraBenu ca pe3yiaTaTi OT €KCIEPUMEHTATHO ONPEAEISHE Ha
BB3/YIIHOTO CHIIPOTUBJICHUE HA MOJIE] HA aBTOMOOMII.

B pesyiaratr Ha nOpoBeNEHO U3CIEABAHE CE€ TMOJy4YaBaT 3aBUCUMOCTH Ha
M3MEHEHHETO Ha BB3JIYIIHOTO CHIPOTHUBICHUE, KoehHUIIMEHTa Ha OOTEKaeMOCT W
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(akTopa Ha OOTEKAEMOCT OT CKOPOCTTa Ha BB3AYIIHOTO TEYCHHUE W YHUCIOTO Ha
PeitHonac. OCHOBHUTE HENOCTATBhIM HAa €KCIIEpUMEHTaTHaTa ypeada ca MajKuTe
pa3Mepu U ChOTBETHO HHUCKHTE CTOMHOCTH Ha MOJICIHOTO 4uclio Ha PeitHosc.
[IpoBeneHOTO TECTOBO W3CIEABAHE IIOKa3Ba, Y€ IMOJOOHM EKCIIEPUMEHTH ca
MPUJIOKUMU 32 KAUECTBEHA OIIEHKAa HAa MPOMEHHU B KOHCTPYKIIMSITA HA aBTOMOOWIIA,
CBBP3aHU C BHHITHATA (JOpMa U U3MOI3BAHETO HA a€POUHAMUYHY EIICMCHTH.

I'8.11. C. Cnaruera, C. TaneBa, Teopemuuno onpeoensine Ha HeobXooumume
napamempu Ha XuopoOUHaMuyeH mpaucgopmamop Ha jiek agmomooun, Miagexku
dopym ,,HAYKA, TEXHOJIOI' MU, UHOBALIUU, BU3HEC* 2022 — npousner, 26-27
maii 2022 ronuna, [lnoBaus, ctp. 81-84, ISSN 2367-8569.

B nyOnukanusta € npeacraBeHa METOAMKA 3a TEOPETUYHO ONpENENsIHE Ha
OCHOBHHUTE MapaMeTpU Ha XHUJAPOJMHAMHUYEH TpaHcPopMmaTop 3a JIEK aBTOMOOWIL.
[loctpoeHa € CKOpOCTHaTa XapakKTepUCTHKa Ha XuapoTpaHchopmaropa dpes
ONpENEICHUTE MMapaMeTpu - KOePHUIMEHT Ha TpaHchopMalus, KOECPUIMEHT Ha
MIOJIE3HO IEUCTBUE U KOS(DUIIMEHT HAa MponopuroHaiHocT. [lodyyenuTe naHHu Morar
Ja Ce€ H3MOI3BaT 3a IIOCTPOSIBAHE HA TOBapHaTa My XapaKTEpUCTHKA, TOECT
CBhbBMECTHATA pabOTa Ha IBUraTellsl C BBTPEIIHO F'OPEHE ¢ XUAPOTpaHChopMaTopa U 3a
M3CIIE/IBAHE HA JMHAMUYHUTE CBOMCTBA HA AaBTOMOOMIIA.

I'8.14. C. TaneBa, K. AMOapeB, Mumepaxmuena cucmema 3a u34ucisaéane Ha

ounamuuyHume ceoucmea Ha asemomobun, HayuHo cnucanue "MexaHuka Ha
mamuauTe", ron. XX VII, ku. 1, 2019, 6p. 123, ctp. 82-87, ISSN 0861-9727.

B HacrosmaTta crtatvs € OINKCaHa Ch3JaJeHaTa WHTEPAKTUBHA CHUCTEMa 3a
M3YHCIISIBAHE HA IMHAMUYHUTE CBOMCTBA HA aBTOMOOMIIA. Pa3paboTeH e aliropuThbM 1o
JajieHa METOJWKa 3a W3YMCIABAaHE HAa JUHAMUYHUTE CBOMCTBA HA aBTOMOOWJIM.
[IpecmsiTaHeTo € W3BBPIICHO Ha MoAyJeH mpuHuun B cpegata MATLAB.
Bb3MokHOCTUTE 3a W3UMCIsABaHE U TpaUUHO TPENCTaBsIHE HAa pe3yJiTaTHTE ca
JIOKa3aHU C TIPHIIOKEHUTE pe3ynTaTu. Upes pazpaboTeHaTa HHTEpAKTUBHA CUCTEMA CE
W3YUCTSABAT JMHAMUYHUTE CBOMCTBA Ha TMPEBO3HHUTE CPEACTBAa, C TMOMOIITa Ha
CHIIIECTBYBAIIUTE CHBPEMEHHU TEXHMUYECKH CpeACTBa, 0e3 Ja ce rybou BpeMe B
PYTHHHH MaTEMaTHYECKHA U3YUCIICHHS 0 ONpeIeieHu 3aBucuMocTH. [Ipenioxkenara
WHTEpPaKTHBHA CHCTEMa I03BOJISBA Ja C€ ,,[IPOUTPA’T pa3TuYHU BapUAHTH, Ype3
KOUTO MOXE Ja C€ ONpeNess BIMSHHETO HAa CIWH WM TOBEYE MapaMeTPH BBPXY
JUHAMUYHUTE CBOMCTBA HAa aBTOMOOMIIA, U J1a CE ONPEACIIAT 3a KPaTKO BpeMe.
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I'8.16. C. TameBa, JI. KauoB, Bausnue nHa xucmepezuchume 3azyou 6vbpxy
CHNPOMUGTIEHUENMO NPU MBPKANAHE HA HUCKONPOUIHA agmomobunna eyma, Hayuno
cnucanue “Mexannka Ha MamuauTe” Toa. XXIV, kH. 2, 2016, 6p. 115, cTp. 15-19,
ISSN 0861-9727.

B crarusita ca nmpefcTaBeHr eKCIIEpUMEHTATHU U3CIIeIBaHUS HA HUCKOTIPOdHIHA
ryma Continental ¢ pasmepu 195/60 R15 npu pa3nuyau HaToBapBaHUS U PA3IAYHH
HAJSITaHUS HAa BB31yXa B rymute. Ha 0a3zata Ha eKCIIEpUMEHTATHUTE U3CIICIBAHMS Ca
MOJYYCHH PETPECHOHHU 3aBUCHMOCTH 3a KOE(HIIMEHTa Ha CBHIPOTHUBIICHUE IIPH

ThpKaJsHE OT XHCTepe3ncHuTe 3aryom f BBB (yHKIMs oT HartoBapBaHeto F; u

HaAJISITAaHETO Ha Bb3AyXxa P, 3a HuckompodwuiHa rymMa ¢ JuaMeThp Ha JpKaHTaTta 157,
VY cTaHOBEHO €, Y€ HOPMAJTHOTO HAaTOBapBaHE Ha KOJIEIOTO MPU €/IHO U ChILIO HaIsraHe
Ha Bb3JlyXa B rymMara IMOBHUIIIABA HE3HAYUTEITHO ChIIPOTUBICHHETO MPH ThpKayisHe f u
C€ M3MEHS T10 JIMHEEH 3aKOH, a HAJsATaHeTO Ha Bb3JlyXa B ryMara BJMsi€ B IIO-TOJIsIMA
CTETIEH BBPXY CBHIOPOTUBICHUETO TIpHM ThpKajasHe. lloaydeHute pe3yaTatu 3a
nu3MeHeHneTo Ha koedunuenta f ca B rpanurmre 0,050,095, 1 MoXke 1a ce U3ITOI3BAT
3a M3CJIe/IBaHE Ha JIMHAMHUKaTa Ha aBTOMOOMWJI NP JBMXKEHHUE T10 IIBT ¢ acdaaToBO-
O0ETOHHO MOKpUTHE Che 3aBuIaBane 10+15%.

I'8.19. C. HeiikoB, I'. KozapeB, C. TaneBa, Anamuz na ceoticmeama Ha
KOMNJIEKCHU ~ eOHOMYPOUHHU — XUOPOOUHAMUYHU — mMpanchopmamopu ¢  npasa
npospaunocm, Hayunu tpynose Ha PY "Aunren Kenues", Tom. 50, cepus 4, 2011, cTp.

52-55, ISSN 1311-3321.

B Hacrosmara nyOnukauus ca pasrjiefaHd M aHAIM3UpPaHU €IUHAIECEeT
KOMIUIEKCHH  €THOTYpOUHHM XUJPOJAMHAMUYHU TIpeoOpasyBaTelud C IMpaBa
MPO3PAYHOCT, MIMPOKO MU3MOJI3BAaHU B MOTOKapocTpoeHeTo. OO6paboTeHu ca JaHHH OT
XapaKTEPUCTUKUTE UM U € JeduHupan ‘“‘cpefeH” XuapoTpaHcpopMarop, H
nmpejicTaBeHa Oe3pa3MepHaTa My xapakTepucTuka. [locTpoeHaTa XapakTepucTHhKa
MOX€E Ja C€ H3MOJI3Ba 3a MPEABAPUTEIHO M OPUEHTUPOBBYHO IMpPECMsITaHE Ha
MapaMeTpUTe Ha CHCTEMATa JBUTaTel C BBTPEIIHO TOPEHE - XUJIPOJAHMHAMUYEH
npeoOpa3yBared.

I'8.23. B. Hukouos, /I. Kamnos, K. Am6apes, C. TaneBa, Cuvyrayuonen mooen
3a usciedsame ynpaeuigemocmma Ha 08yoceH asmomoobun, HaydHo crmcaHue
“MexaHuka Ha mamuHuTe” roa. X VI, kH. 7, 6p. 79, 2008, c1p. 42-45, ISSN 0861-9727.

B nyOnukamusita € omucaH Ch3IaJICHUS CUMYJIAIIMOHEH MOJENI Ha JBYOCEH
aBTOMOOWJI 3a U3CJIeABAHE Ha YIIPABIIIEMOCTTa My MPH JCHCTBUE HA CTPAaHUYEH BATHD,
pasriexaH KaTo MEXaHWYHa CHCTeMa C TPH CTeneHu Ha cBoboma. OmpeneneHu ca
MmapaMeTpuTe Ha MEXaHWYHaTa CUCTeMa M € CbhCTaBeHa CHCTEMa OT TpH
nudepeHIMaTHl YpaBHEHHUs, KaTO MbPBOTO OMKMCBA TPAHCIAIMOHHOTO JBIKEHUE TIO
XOpU30HTAIHATa HAaNpe4yHa OC, a BTOPOTO M TPETOTO POTAIMOHHUTE JIBXKEHUS,
ChOTBETHO OKOJIO BEpTUKAJIHATa U XOPH30HTaIHATa HAUThKHA OCU. OT ChbCTaBEHUTE
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audepeHIraTIHl ypaBHEHU ca MOJdy4YeHH (YHKIMUTE HAa YCKOPEHUSTA, IMOAJIEKAIIH
Ha M3YHUCIIABaHE M YHCIEHO MHTerpupane. CUMYJIalMOHHUAT MOJEN € Ch3JaJeH B
cpenata MATLAB cbc Simulink. Omnpenenenu ca nuHelHaTa HampeyHa CKOPOCT,
JIBETE BIJIOBH CKOPOCTH U BbI'bjla Ha KpeHa. CUMyJalMOHMAT MOJAET MOXeE Ja ce
U3I10J13BA 32 U3CJIe/IBaHE BIMSHUETO HA MapaMeTpUTe Ha aBTOMOOUIIa BbPXY HEroBaTa
YOPaBISIEMOCT NP JCHCTBHE HA CTPAHUYEH BITHP U € MOAXOJAII 32 M3IMOJ3BAHE B
00y4eHHEeTO Ha CTYJCHTH 3a MOCTUTaHE Ha MO-100pU 3HAHUS U YMEHUSI.

111.3. CHMY/ITALTHOHHO MOJAE/IHPAHE H AHA/IU3 HA CHCTEMH,
AETAHIH H Bb3JIH OT ABTOMOBHJIN 34 OIITUMH3UPAHE HA TEXHHU
I'EOMETPHYHHU ITAPAMETPH

I'8.1. C. TaneBa, K. Am06apeB, Axocmen u degpopmayuoren anaiusz Ha 3a0HO

He3asUCUMO oKausamne Ha cnopmen aeémomoobun, Hayuno cnucanve "MexaHuka Ha
mamuauTe", rox. XXXII, ku.1, 2024, 6p. 131, cTp. 113-118, ISSN 0861-9727.

B cratusTa € mpemcraBeHO TEOPETHYHO H3CJICABAHE HA 3aTHO HE3aBHUCHUMO
okauBaHe ¢ mnpuioxkenue Ha MKE. Upe3 mporpamara SolidWorks e pazpaboten
TpunsMepeH (3D) reomeTpudeH MoIeT Ha 3aTHOTO HE3aBUCUMO OKaYBaHE Ha CIIOPTEH
aBTOMOOMJI, Kato 3a nporotun € u3noi3Ban Jaguar XF XFR 5.0 V8. Ilenra e na ce
OMpeNeNy HAMPErHaToTo W JAe(POpMallMOHHO CBHCTOSIHUE, U KOC(PUIMEHTHT Ha
CUTYPHOCT Ha OKQ4BaHETO MPH J[Ba Pa3jIMYHMU MaTepHasia - BbIJIEPOJHA CTOMaHa U
TUTaHueBa cruiaB. KoMmmioThpHaTa cuMynanus € peaju3upaHa IO MPeCTaBEHUS
QITOPUTHM, KaTO Ca OMPECIICHH CHJIUTE MPU XapaKTEePHHU CIydaul Ha HATOBapBaHE:
YCKOpSIBaHE C MaKCHMMalHa WHTEH3WBHOCT, MPU MaKCHUMaJlHA CTpaHWYHA CHJIA |
JUHAMUYHO HATOBApBAaHE TMpU TMPEOJNOJSIBAHE HAa €IUHUYHU TPENSTCTBUS.
OmpeneneHnuTe HATOBapBaHUS Ca pEATM3UPAHM Ype3 M3IMOJI3BaHE Ha TMOMOIIHA
KOOpJIMHAaTHa CHCTEMa B KOHTAKTHOTO TieTHO. I[lodmyueHu ca pe3ynratd 3a
HaIMPE)KCHUATA, TPEMECTBAHUTA U KOS(HUIIMCHTA HAa CUTYPHOCT MPU BCEKH OT JIBaTa
Marepuana. [lomydeHnTe MUHUMATHU CTOWHOCTH Ha KOS(DUIIMEHTa Ha CUTYPHOCT TIPH
JBaTa U30paHU MaTepuana ca Mo-rojieMu OT 1, KOeTo O3HauyaBa, 4e MpeaioKeHaTa
KOHCTPYKITMS € MAaKCHMaJlHO onTuMu3upaHa. llomydeHure pesyaTaTd  3a
HaIMpe)KeHUATa U KOSUIIMCHTA Ha CUTYPHOCT TIPHU MaTeprajl THTAaHUEBa CIUIaB ca Io-
n00pu, KOETO O3HauaBa, Y€ TO3W Marepuan € MO-TMOAXOASIl, U € C MO-A00pH
BHCOKOSIKOCTHH CBOMCTBa. OT TOJIyYCHHTE PE3yATaTH OT MPOBEICHUS CTATUYCH
SAKOCTEH aHallu3 MOXE Jla C€ 3aKJII04M, Y€ KOHCTPYKIMSITa Ha OKayBaHETO €
JOCTaThYHO HAJICKIHA.
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I'8.2. I'. lumutpos, C. TaneBa, C. [lenues, K. AmbGapeB, Axocmno npecmamane
U yecmomeH aMaiu3 Ha Hocauy om okawgane mun "Maxgepcon”, Hayuno criucanue
"Mexanuka Ha MammHuTe", Toa. XXXI, k1.4, 2023, 6p.130, cTp. 67-72, ISSN 0861-
9727.

B crartusra e npeacTtaBeHO TEOPETHYHO M3CJEIBAHE HA HOCA4 OT OKaYBAaHE TUII
,2MaxdepcbH* Ha sek aBTomoOmia. [lpeacraBeHu ca mMoONMydeHHUTE peE3yATaTH OT
IIPOBE/ICHUTE CTATUYEH SIKOCTEH aHAJIM3 M YECTOTEH aHalu3. 3a LENTa € Ch3AaJcH
TPUU3MEPEH T€OMETPUYCH MOJIE] Ha HE3aBHUCHMO OKayBaHe TUM ‘“MakdepchH™ U 1o
CHELMAJIHO HAa HOCaya, KaTo € U3I0JI3BaH 3a NpoToTHll Jiek aBroMooun Audi A3 8P.
OmnpeneneHu ca HaTOBAPBAHMATA, KOUTO Ca 3aJaJCHU IPU pellaBaHE HA CTaTUYHATA
3ajada. 3a pemaBaHe Ha 3aaadara € usnoiazBaH MKE uype3 momyna Simulation na
nporpamara  SolidWorks. IlpencraBeHu ca pe3ynratd 3a HalmpeKeHUSTA,
IPEMECTBAHUATA, JedOpMalMUTe, COOCTBEHUTE YECTOTH M COOCTBEHU (hOpMHU Ha
Hocaua. [lonmy4yeHuTe Hall-BUCOKH CTOMHOCTH 332 €KBUBAJICHTHUTE HAIIPEKCHUATA HA
HOocaya ca Ookojo 85 MPa, KOMTO ca MO-HHCKM OT IpaHWIATa Ha IPOBJIAYBAHE Ha
Marepuana. [lomydyenara Hali-HUCKA CTOMHOCT Ha COOCTBEHUTE YECTOTH HA HOcaya €
npubau3utenHo 122 Hz, koeto o3HauaBa, 4ye Mpu JABMXKEHHE Ha aBTOMOOMIIA, B HOCa4a
HSIMa J1a Bb3HUKBAT 3HAYUTEITHU TPEITECHUS.

I'8.6. C. CnaBueBa, C. TaneBa, Temnepamypen ananus u AKOCmMHO npecmsamane

Ha Oemauiu om NIAHEMHA npedasamenna Kymus Ha ek aemomooun 4x4,
MITAJEXKHU ®OPYM ,HAYKA, TEXHOJIOT' M, MTHOBALIMU, BU3SHEC* 2023
— npoutet, [lmoBnus, ctp. 191-195, ISSN 2367-8569.

B nyOnukanusta e OpeacTaBeHO TEOPETUYHO H3CIIEBAaHE Ha JeTalliu oT
maHetHa npenaBatenHa kKyTus (IITIK) ma nex aBromoOun 4x4. IlpeacraBenu ca
pEe3yATaTUTE OT MPOBEIACHUS TEMIIEPATypEH aHAIM3 U CTATUYEH SKOCTEH aHAJINW3 Ha
JeTauauTe. 3a LeNITa ca Ch3AaeHU Tpuu3MepHu reomerpuyu Moaenu Ha IIIIK n Ha
OTJIEJTHUTE IE€TAalIM OT Hes ¢ moMolnTa Ha nporpamara SolidWorks. Temnepatypuusr
aHaJIU3 U IKOCTHOTO MPECMSTaHE HA IETAlIIM OT MTPeIaBaTeIHATA Ky THS Ca U3BBPILICHU
no MKE c¢ moayna Simulation na nporpamara SolidWorks. IlpencraBenu ca
MOJIyYEHUTE PE3yJITATU 32 Pa3NpPEEICHUETO Ha TEMIIEpaTypaTa Ha JBOMKA JUCKOBE Ha
cimpayka Cji. OmnpeneneHn ca €KBHUBAJICHTHUTE HAIPEKEHUs, MPEMECTBAHUS H
nepopmaiy Ha AMCKoBeTe Ha criipadka Cq ¢ oTYMTaHe BIMSIHUETO Ha TeMIlepaTypaTa.
[TomyyenuTe pe3ynTaTu 3a pa3OpelesieHHe Ha TeMmIeparypara 3a u30paHHUTe
(GPUKIIMOHHY MaTepHalli ca B JOMYCTUMUTE IPaHUIM 32 aBTOMAaTUYHA MpeaBaTesiHa
KyTus. Pesynrature 3a €KBHBAJICHTHHUTE HANPEXKEHUS C OTUUTAHE BIMSHUETO HA
TeMIlepaTypara ca MoJ TpaHUIMTE Ha MpOBJAYBaHe 3a M3Opanute Marepuanu. Upes
ch3mazeHus TpuusMeper reomerpudeH mojen Ha [IIIK, cpaBauTenno 6p30 U JeCHO
¢ n3noia3Bane Ha MKE u cbBpeMeHHM ITPOrpamMHU NPOAYKTH MOTAT Ja CE U3BbPIIBAT
pa3IMYHU aHaJu3M Ha BCEKW JIeTaill OT Hes, 0e3 Ja ce TyOum BpeMme 3a pyTUHHU
MpPECMSATAHUS 110 U3BECTHU AHAIMTUYHU 3aBUCUMOCTH.
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I'8.7. I'. JumutpoB, C. TaneBa, Tononocuuna onmumusayusi Ha HOcady Om
okausarne mun , MAK®EPCOH® na nex aemomodbun, MIIAJJEXXKI ®OPYM
,HAYKA, TEXHOJIOI', THOBALINW, BUSHEC* 2023 — mponer, [TmoBaus, cTp.
196-199, ISSN 2367-8569.

B nactosmara myOaukamus € mpeacTaBeHa TOMOJIOTHYHa ONITUMHU3alUs Ha HOcay
OT OKayBaHe TUM ,,MakdepchbH®. OnTUMHU3aIKATA UMA 32 1Ie]1 HaMaJIIBaHe Ha Macara
c usnomBane Ha MKE, kato e npomenena ¢opmarta Ha HOocaua. [Ipu HampaBeHata
ONTUMU3ALKS Ca U3IIOJI3BAHU JBA CIydas Ha HATOBApBaHE, CbOOPAa3eHU C OCHOBHUTE
YETUPH - YCKOPSBAHE, CIIMPAHE, CTPAHUYHO IUTb3TaHe U JUHAMUYHO HATOBAapBaHE MPH
OPEOJOJIABAaHE HA EOUHWUYHM npensaTcTBusA. HocadbT € KOHCTpyuMpaH Karo ca
U3IIOJI3BAHN IIOJyYEHHUTE PE3yJTaTH OT ONTHMM3alMATa W HAIpPABEHUTE SKOCTHH
npecMmaTaHusA Ha cbims. OmnpelnereHu ca HaNpeKEHUsATa W IIPEMECTBAHUATA Ha
HOCaya Mpeau W ciex ontuMusanusaTra. llomydeHure pesyiaTaTd IOKas3BaT, 4e
XapaKTEPUCTUKUTE Ha ONTHMHU3MPAHUS HOCAad OTroBapsAT Ha MPEIBapUTEIIHO
3aJ1aJICHUTE N3UCKBaHMs — HAMAJIEHA € MacaTa Ha TbPBOHAYAIIHMS MOJEJI Ha HOCaya.

I'8.8. C. TameBa, K. AwmOapeB, AxocmHno u3zuuciaeawe u aHaiu3 Ha
yemouuusocm na momosunxa, MIIAJIEXKK ®OPYM [ ,HAYKA, TEXHOJIOT'UH,
NMHOBAIINW, BU3HEC* 2023 — eceHn, [InoBnus, ctp. 65-70, ISSN 2367-8569

B nyOnukamnusara € mpencTaBeHO TEOPETUYHO H3CIeBaHE Ha MOTOBUJIKA OT
O0ensnHoB nBuraren c¢ BbTpemHo ropeHe (BIY). IlpencraBeHu ca mosrydeHHTE
pe3yJITaTh OT CTATHUYEH SKOCTEH aHAJIW3 M aHAJIN3 Ha YCTOMYMBOCT HA MOTOBHJIKATA.
3a 1enTa € u3BbPIICHO TOIIMHHO M3YKCIISIBAHE HA IBUTATENS ChC Ch3/IA/IEH CKPUIIT B
nporpamatra MATLAB. M3uucneHa e cTOHHOCTTa Ha cuiiaTa, JieicTBalia no ocra Ha
MOTOBWJIKaTa MPH MaKCHMallHa CTOMHOCT Ha HalsraHe Ha pabOTHOTO BEIIECTBO B
uunuHabpa. [Ipyu npoBexkiaHe Ha SKOCTHOTO M3YKCIISIBAHE U aHAJIM3a HA YCTOMYMBOCT
Ha MmotoBuikarta € um3non3BaH MKE. Ananusure ca HanmpaBeHUW 4Ype3 MoayJia
Simulation Ha nporpamara SolidWorks. IIpeactaBenu ca monxyueHuTe pe3ynTaT 3a
€KBUBAJICHTHOTO HAaIpeXeHHue, IPEMECTBaHETO, EeKBHUBaJeHTHATa jedopmarnius,
Koe(HIeHTa Ha CUTYPHOCT, KpUTHYHATa cuila U (popmaTa Ha 3ary0a Ha yCTOMYHMBOCT
Ha MOTOBWJIKaTa. [IpoBeEHUSIT CTaTUUEH SIKOCTEH aHAJIU3 JlaBa Bb3MOXHOCT Jla Ce
JIOKaIM3UpaT 30HUTE, B KOUTO HAIpEXKEHUsTa ca HaW-BUCOKM MO CTOMHOCT.
[TonydyeHuTe HamNpeKEHUsT OT NPOBEACHUS CTATUYEH SKOCTEH aHalu3 ca IoJ
rpaHMIlaTa Ha TpoBIayBaHe 3a u30paHus Mmarepuain. llomydenara MUHUMAaTHA
CTOMHOCT Ha KoepUIIMEeHTa Ha CUTYpHOCT 3a crioOeHata enunauna mo MKE e 2,1,
KOETO € B IONyCTUMUTE IPaHULIH.
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I'8.10. C. CnaBueBa, C. TameBa, fkxocmen ananuz Ha Oemauiu om
pasnpedenumenna Kymus Ha asmomooun 4x4, Mnanexku dopym ,HAVKA,
TEXHOJIOI'MU, NTHOBAIIMW, BU3HEC* 2022 — nponer, [Tnosmus, ctp. 76-80,
ISSN 2367-8569.

B paboTa e npeacTaBeHO YHUCICHO U3CIIEIBaHE 32 OIpeiesTHE Ha HAPErHaTOTO
U 1e(OpMaIlMOHHO ChCTOSIHUE HA ICTAlJIN OT pasNpeAeTuTeIHA KYyTHs Ha aBTOMOOMIT
4x4. TlonOpaH € IpPOTOTHUIT HA AaBTOMOOUJI U ca U3BBHPIIEHU OCHOBHH U3UUCIICHUS 3a
opa3MepsiBaHE Ha OTAECIHUTE JACTAWIId 4pe3 KOUTO € u3roteeH 3D moxpen Ha
pasnpenenutenHa kKytus ¢ mporpamata SolidWorks. fAkocTtHOoTO mpecmsitaHe Ha
JIeTailm oT pasnpenenuTenHara KyTus € u3bpiieno no MKE ¢ momyna Simulation
Ha mnporpamata SolidWorks. OrmpeneneHn ca €eKBUBAJICHTHUTE HaIPEKECHMUS,
npeMecTBaHusl U Jedopmaliii Ha BajOBETe OT pasnpejenurenHara kyTtus. Upes
Ch3/IaJICHUS] TPUU3MEPEH TEOMETPUYEH MOJEN Ha pasNpeieauTeaHaTa KyTus,
CpaBHUTEIHO OBP30 U jecHo upe3 MKE Moxe ga ce HampaBu SKOCTEH aHAIM3 Ha
BCEKU JIeTail1 OT Hed 0e3 /1a ce ryOu BpeMe 3a PyTHUHHH IPECMSTaHUs 10 U3BECTHH
aHAJMTUYHU 3aBUCUMOCTH. [loydeHuTe pe3yaTaTu Ha EKBUBAJICHTHUTE HAPEIKCHUS
OT YMCJIEHOTO TMpOBEpoBbYHO mnpecMsaTtane no MKE H©Ha BamoBeTre Ha
pasnpefenuTenHaTa KyTusl ca B TpPaHULIUTE Ha ITPOBJIAYBaHE 3a U30paHUs MaTepual.

I'8.12. K. AmbGapes, C. TaneBa, fkocmen ananuz Ha KOJAAHO8 84l OM OEH3UHOB

osucamen, Haydno criucanue "Mexanuka Ha mamuaute", rog. XXIX, k. 1, 2021, 6p.
125, cTp. 123-127, ISSN 0861-9727.

B craTusita € mpencTaBeHO TEOPETUYHO M3CIISABAHE HAa KOJISTHOB BaJl OT OCH3MHOB
JIBI'. LlenTa € na ce onpeAensaT HAIPEKEHUATA U IPEMECTBAHUATA HA KOJISIHOB Ball
ype3 usnon3Bane Ha MKE chc chBpemeHHU cpejicTBa - upe3 moayia Simulation Ha
nporpamata SolidWorks. KommtoTspHITE CUMYTaiK BKIFOYBAT SKOCTEH aHAJU3 U ca
HallpaBEHW 3a peajieH IIbJHOONOPEH KOJISIHOBUS BAaJ HA YETUPUTAKTOB,
YSTHPHUIMIIMHIPOB JBUTATE] C BTPEIITHO FOPEHE ¢ HOMUHAIHA MOITHOCT Ne=66 kW,
IPH 49€CTOTA Ha BHPTEHE Ha KOJIsAHOBHUA Ban n=5400 min™. J[purarensr e ¢ paboren
06em Vp=1,4 dm3, xox Ha Gyranoro S=79 mm u AMamMeThp Ha NWIMHABPa D=75 mm
U € CbC ChOCEH KOJISIHO-MOTOBWJIKOB MEXaHU3bM. 3a ONpEIEIsHE HAa U3XOJHUTE 3a
CUMYyJIalMATA YCJIOBHUS € W3BBPUIEHO NPEABAPUTEIHO TOIUIMHHO HW3YMCIISIBAHE Ha
NBUraTelsd, aHAIUTHUYHO € IMOJyYeHa WHAWKATOpHATa Juarpama, ONpEIeNIeHH ca
CUJIUTE U MOMEHTHUTE, IEUCTBAIM BbPXY KOJSIHO-MOTOBHIKOBUSA MeXxaHu3bsM (KMM).
HaroBapBanusta BBpPXYy MOTOBWJIKOBUTE IIMWKMA Ca 3a CTOMHOCT Ha brblla Ha
3aBbpPTaHE HA KOJSIHOBUS BaJl, MPHU KOATO JIEMUCTBUTEITHOTO MAKCUMAJIHO HAJIATaHE Ha
pabOTHOTO BEIMIECTBO B CHOTBETHHS IIMJIMHIBP JIOCTHUTa MaKCUMalHa CTOWHOCT.
Pasrnemanu ca dYeTHUpHUTE XapakKTepHU TOJIOKEHUS Ha KOJISHOBHUS Ball, KOUTO
CHOTBETCTBAT HA MaKCUMaJHa CTOMHOCT Ha HAJIATAHETO Ha PaOOTHOTO BEIIECTBO BB
BCEKM €IWH OT UWIMHAPUTE, KAaTO IMpH OIpeAesisHE Ha HaTOBapBaHMATA Ha
MOTOBHWJIKOBUTE IIMMKHU € ChOOpa3eHa MOCIe0BATEIHOCTTA HA pad0Ta Ha OTJAEITHUTE
uunuHApyu.  KoMmmiorbpHuTe cumynauumu, upe3 wuznoisBaHe Ha MKE npu
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U3BBPIIBAHETO HA SIKOCTCH aHAJIM3 JlaBa BB3MOXKHOCT Ja C€ JIOKAJIU3UpaT 30HUTE,
3aCTpalleHu OT pa3pylllaBaHe MMPHU MOJOKEHUS Ha KOJSTHOBHUS Bajl, ChOTBETCTBAIIM Ha
MaKCUMaJHa CTOWHOCT Ha HAJSITAHETO Ha pPa0OTHOTO BEIIECTBO B PA3IHMYHUTE
uunuHapu Ha JIBI', oTunTaiiku nocnenoBarenHocTTa Ha padota Ha JIBI'.

I'8.13. C. TauneBa, K. AmbapeB, Onpeoenane na cobcmeeHume vecmomu u
Gopmu Ha KONAHOB 6aNl HA Oeueamenl ¢ GvmpeuiHo 2opene, HaydHo crnmcanue
"Mexanuka Ha MamuHute", roa. XXIX, ku. 1, 2021, 6p. 125, ctp. 128-132, ISSN
0861-9727.

B craTusTa € npeacTaBeHo TEOPETUYHO M3CIeABaHEe Ha COOCTBEHUTE YECTOTH U
coOcTBeHu (hopMu Ha KoJsiHOB Bai oT Oen3uHoB JIBI'. Ilenta Ha HacTosmaTa padora
€ Ja ce OIpenemsT, aHAIM3UPAT M CPAaBHAT COOCTBEHUTE YECTOTH U (POPMHU, C
u3non3BaHe Ha MKE upe3 momyna Simulation na mporpamara SolidWorks u ¢
nporpamata Altair SimLab. Cb3nazeH e Tpuu3MepeH reoMeTpuueH MOJIEN Ha peasieH
KOJSTHOB Bajl. KOJSHOBHUAT Bajd € OT YCTHPHUIWIMHIPOB, YCTHPUTAKTOB OCH3MHOB
JBUraTe] ¢ HOMUHAIIHA MOITHOCT 66 kW u paboten o6em V = 1.4 dm3. UscneasanusT
KOJITHOB BaJI € ITBJIHOOIMOPEH — WMa MET OCHOBHH ITUHKA M YETUPH MOTOBHIIKOBH.
3amaneHu ca He0OXOIMMHTE OTPAHUYCHHS Ha MIUHKHATE, KOUTO Ca PEATM3UPAHA Ype3
pasTUYHU BapuaHTH Ha 3akpenBaHe. OT HanpaBEeHUTE KOMIIOTHPHU CUMYJIAIMHA H
pEe3yATaTUTE 32 COOCTBEHUTE YECTOTH M COOCTBEHU (POPMHU HA KOJISTHOBHS BaJ ChC
copryepuute npoayktu SolidWorks u Altair SimLab ca moiyueHu chbmocTaBUMH
pe3yaTaTy npu (UKCUpaHE Ha ITBIHOOMOPHHUSI KOJITHOB BaJl B TIETTE OCHOBHH IIUHKH.

I'8.24. B. Huxonos, K. Amb6apes, C. TaneBa, Mumepaxmuena cucmema 3a
AKOCMHO UBYUCTABAHE HA MOMOBUIKU OM d8ucament ¢ 6bmpeuwHo 2opere, Hayano
criucanue ‘“Mexanuka Ha mamuauTe” roa. X VI, ka. 7, 6p. 79, 2008, cTp. 46-49, ISSN
0861-9727.

B HacTosmara myOnMkanus € onucaHa cb3/a/IeHaTa MHTEPAKTUBHA CHCTEMa 3a
SKOCTHO M34yucisaBaHe Ha MoToBWiIKH OT JIBI'. IIpencraBenara cucrema € usrpagcHa
Ha MoayieH npunHuun B cpegata MATLAB. NUHrepakTuBHaTa cucTeMa OCUTYpsiBa
HaIlbJIHO aBTOMATU3HMpaH Mpolec Npu paboTa B JUAJOTOB PEXUM 3a NOTPEOUTEINS.
BBb3MOXXHOCTUTE Ha Ch3/1aJIeHaTa CUCTEMA 33 U3YKCIIABAHE U IPaQUUHO MPEACTaBIHE
Ha HampexeHusATra B MOTOBWJIKM OT JIBI' ca nmokazanu ¢ ONpuIIOKEHUTE pE3yJITaTH.
NHTepakTBHaTa mporpaMHa CHCTEMAa JaBa BB3MOXKHOCT 3a KpPAaTKO BpeMe Ja ce
,[IPOUTPASAT " MHOYKECTBO PA3JWYHU BAPUAHTHU, YPE3 KOMTO MOKE Ja CE€ ONMPENECIU
BJIMSIHUETO HA €JIMH WM HSIKOJKO KOHCTPYKTHBHU MapaMeTbpa BbPXY SKOCTHUTE
XapaKTePUCTUKU Ha MPOEKTHPAHATA MOTOBUJIKA.
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111.4. ONITUMU3UPAHE HA TEXHOJIOTHYHUTE ITAPAMETPH HA
IIPOLIECA PA3AHE U JIOBBPIIBAIL]O OBPABOTBAHE YPE3 IIIT IIPH
OBbPABOTBAHE HA JIETAUJIH OT KOHCTPYKI[HOHHH CTOMAHH H
TBBHP/IH U CBPBXTBHhP/IU MATEPHAJIHU C IIPH/IO’KEHHUE B
ABTOMOBH/IOCTPOEHETO

I'8.15. A. Jlenrepos, /I. Pycues, C. TauneBa, I'. JleBuuapoB, Mamemamuuen
Mmooen 3a 8ubpoyoapHo psazame Ha onmuuHu cmuvkia, lleta MexayHapoaHa HaydHa
koH(pepennus ,, Texauka, TexHomornu u cucremu', Texcuc 2016, [TnoBnus, CO0pHUK
nokiau, p.11-323-325, ISSN 2367-8577.

B crarusta e wu3BeleH MareMaTHMU€H MOJEN, OIMUCBAIll TPaeKToOpusTa Ha
JIBMYKEHUE HA OTPE3HA CTpeia OT BUOpoyaapHa ypenoda 3a psi3aHe Ha ONTUYHU CTHKJIA.
ToBa mo3BoJIsiBa U3cieIBaHe HA KUHEMATUKATa U JUHAMUKATa Ha B3aMOJIEHCTBHETO
Ha €JIEMEHTUTE Ha TpenTslaTta CHCTeMa ,3aroToBKa — OTpe3eH auck™. Ilpum
peanu3upaHe Ha pa3IMuHU BUOPOYJApHU PEKUMU Ha PsI3aHE M HAJWYUE HA TOJIEMHU
CMYIIaBaIlld CUJIM, MATEMAaTUYHUSAT MOJIEJ MO3BOJISIBA OMPEICIISIHETO HA CTETICHTA Ha
JTUHAMHUYHO Bb3JICHCTBUE MEXIY OTPE3HUS JUCK U 3arOTOBKUTE OT ONTUYHU CTHKIIA.

I'8.17. A. Jlenrepos, C. Jlunos, C. TaneBa, AoanmusHo ynpasienue npu

cmpyeoeane Ha Hecmabunnu Oemaunu, HayuHo cnucanue “MalllMHOCTpOEHE H
MammHo3Hanue” roa. VIII, xu. 1, 2013, 6p. 18, cTp. 33-37, ISSN 1312-8612.

B npencraBeHOTO M3ClIeIBaHE € MPE/JI0KEHA aIallTHBHA CUCTEMA 32 YIIPABIICHHUE
TOYHOCTTa Ha 00pabOTKa MPHU CTPYroBaHE HA HECTAOUITHU JIETAIN BHPXY CTPYTOBE C
LITY. Cucremara Moxe na Oble peaM3upaHa 4ype3 M3MEHEHHE Ha HaThKHOTO
nojaBaHe Ha (PUKCHUpaHW y4acThIM MO JIBhDKMHA Ha 3aroToBkata. ToBa BOIM [0
MOBHUIIIaBaHE HA TOYHOCTTA Ha JIETaiiJia B HA/UThKHO CEUCHHUE B CPABHEHHE C Ta3u MPH
oOnkHOBeHa oOpaOoTka. ['osemMuHaTa Ha TOAABAHETO MOXE Ja CE€ 3ajaBa upes
yIpaBJsiBaliaTa nporpamMa ChbBMECTHO C Jpyra TE€OMETpUYHA M TEXHOJOTHYHA
nH(poOpMaIus, WIH ITbK J1a ce OMpeiesiss aBTOMAaTUYHO, B ChOTBETCTBUE ChC 3aaicHaTa
3aKOHOMEPHOCT Ha U3MEHEHHE Ha cujiaTa Ha psi3aHe, KOHTPOJIMpaHa upe3 AaTYUIM Ha
aJlanTUBHATA CUCTEMA.

I'8.18. C. CroeB, A. JlenrepoB, C. TaueBa, [losuwasane xkauecmeomo Ha
obpabomka npu pssamve Ha MebPOU U C8PbXMEbpou mamepuaiu, Hayano cnmcanue
“MamuHoctpoeHe u MamuHo3HaHue” roa. VI , xu. 1, 2011, 6p. 13, ctp. 40-43, ISSN
1312-8612.

B crarusra e npeniokeHo BUOPAIMOHHO OTPE3HO YCTPOMCTBO 32 00paboTKa Ha
TBBPAU U CBPBXTBBPAM Marepuanu. [IpeactaBeHu ca pesynratu OT CpPaBHUTEITHH
EKCIIEPUMEHTATHN W3CJICABAaHMUS 3a OIpeAeNsHEe KaueCTBOTO Ha 00paboTeHHTe
MOBBPXHUHU TIPH TPAJUIMOHHO PSA3aHE M TPHU psA3aHE ¢ BHBEXKIAHE B 30HATa Ha
00paboTKa Ha HUCKO YECTOTHHU NMPUHYACHH TpenTeHus. Ha Oa3zara Ha mpoBeneHUTE
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U3CJIEIBAHNS MOXKE /1a CE€ ONPEIEIN ONTUMAJIEH PEXKUM Ha 00paboTKa Mpu psi3aHe Ha
TBBPJU U CBPBXTBBPIU MaTe€pUalu, IPU KOUTO Ce MOJIy4aBaT HAal-MaJIKU CTOMHOCTH
Ha nmapaMeTpure Ra 1 Rz.

I'8.20. T. Ky3manos, B. AmMykeB, C. TaneBa, Hucmpymenmanua ekunuposxa
3a Odogvpuleawjo oopabomeamne Ha manku omeopu upes III1J], HayuHo crmcanue
“MamuHocTpoeHe U MamuHo3HaHue” roa.V , kH. 2, 2010, 6p. 11, ctp. 15-18, ISSN
1312-8612.

B nybOnukanusta e paspaboreHa ¢amMuiansg KOMOWHHUpPAHM HHCTPYMEHTH 3a
nopbpmiBamo oopadorBane upe3 I[II1/] Ha TOYHW MajKd OTBOPH B HEPOTAMOHHU
netaitnn. OOpabOTBaHETO Ha TaKWBa OTBOPU B CHBPEMEHHUTE IPOU3BOJICTBEHU
YCIOBUSL € TPYAOEMKO, a HaIMYMeTO Ha JABYCTPaHHH (AcKu YCIOXKHSBA
TEXHOJIOTUYHUSA MapupyT. Ch3/1aleHuTe HHCTPYMEHTH TMO3BOJISBAT JIOBHPIIBAIIOTO
o0paboTBaHe M JaBaT BB3MOKHOCT 32 CHBMECTSABAHETO HA HSIKOJIKO TEXHOJIOTMYHU
omeparuu. [IpoBeneHH ca eKCIEpUMEHTAIHM W3CIEABAaHUS M ca TOJMydYeHHU
3aBHCHMOCTH 3a OIpeleNsTHE Ha TEXHOJOTMYHHUTE TIapaMeTpu Ha pexuMa 3a
JOBBPIIBAIIO 00pabOTBaHE C 1€ MOJyYaBaHe Ha 33/1aJICHU Ka4eCTBEHU TOKa3aTelln
Ha 00pabOTBaHUTE MOBbPXHUHH.

I'8.21. T. Ky3manoB, P. Paue, C. TaneBa, K. AmOapeB, /[loswvpusawo
obpabomeane HA YUTUHOPUYHU 3bOHU KOJAEAAd 3d MPAHCNOPMHAMA MEXHUKA upe3
noswvpxnocmuo niacmuuno oegopmupane, Journal of Fundamental sciences and
applications, 6p.15, [TnoBaus, 2009, ctp.311- 317, ISSN 1310-8271.

B nyOnukanusra ca m0OpeacTaBeHH pe3yaTaTH OT  EKCIEPUMEHTATHHUTE
W3CIIEJIBAHUS. OTHOCHO BB3MOKHOCTUTE 3a OKOHYaTeaHO o0paboTBaHe Ha
MUJIUHAPUYHU 360HHU KOJIeJia Ha MpeaBaTeTHUTE KYTUH 3a TPAHCIIOPTHATa TEXHUKA
uype3 [II1/]. U3cneasanu ca pexxumute Ha obpadoTkara upe3 III1[] cinex paznuunu
MpeABapUTEIIHU TEPMUYHH 00pabOTKM Ha 3bOHM Kosiena ¢ moxyn 1,5 mm ot
KOHCTpPYKIIMOHHA JierupaHa cromaHa I8XI'T. Omnpenenenn ca ONTUMAaTHUTE
CTOMHOCTH Ha €JIEMEHTHTE Ha peXMMa Ha oOpabOTBAHETO M ToOJIEMHHAaTa Ha
nedopmupaiata cuia. M3non3Bad e miuaHupaH MHOTO(aKTOpeH eKcnepumeHT. B
pe3yJiTaT Ha NPOBEACHUTE EKCIIEPUMEHTAIHA U3CIIECABAHUS MOXKE J1a CE€ Mpenopbya
M3MOJI3BAaHETO Ha JOBBpIIBAIIOTO oOpaborBane upe3 IIIIJ[ Ha 3p0HM Konena ot
ctomana 18XI'T, BmecTto omepauusta meBuHroane. [lomydeHn ca maTeMaTH4HU
MOJIEH IPU PA3IUYHO U3XO0JJHO ChCTOSTHUE HA METaJla, KOUTO MOTaT Jia C€ U3I0I3BaT
3a ONTHUMHU3HMpPAHE Ha Mpolleca W 3a OMNpENeSIIHE Ha ONTHUMATHUTE PEXUMHU 3a
obpaboTBaneTo upes II1/1.
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I'8.22. T. Ky3manos, P. PaueB, K. Amb6apeB, C. TaneBa, Curoé anaiuz npu
npomezisiHe Ha Kpbaiu OMeopu 8 MpAHCHOPMHAMA MeXHUKA ¢ bPMAUA ce GUHMOB8A
npomsoicka, Journal of Fundamental sciences and applications, 6p.15, [Tnosaus, 2009,
ctp.319- 329, ISSN 1310-8271.

B cratusta moapoOHO € pasriieqaH MpomechT Ha ps3aHe mpu oOpaboTka Ha
OTBOPH ChC BHPTSINA CE BUHTOBA MPOTsDKKA. [ToJydeHn ca aHAIMTHYHHA 3aBUCUMOCTH
3a ompeIeliTHe Ha 0COBaTa CHJIa M YCYKBAIIIUSl MOMEHT IpH MpoTerisHe. OnrtumaiHaTa
KOHCTPYKIIUS Ha BBPTAIIUTE CE BHHTOBU IMPOTSHKKH W W3YUCIICHUATA Ha SKOCT ca
HEOOXOMMH MOPaTU MHUPOKOTO UM TpuiiokeHHe. ToBa Hamara HeoOXOIUMOCTTa OT
OTIPE/ICTITHETO Ha CHUJIaTa Ha PsA3aHe U YCyKBaIUs MOMEHT.

21.01.2025 . CobcTaBui:
rp. [noBuB (rm. ac. 1-p unxk. C. Tanesa)
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ABSTRACTS OF THE RESEARCH PAPERS

of Assist. Prof. Eng. Stiliyana Petkova Taneva, Ph.D
submitted for participation in a competition for the “Associate Professor”
academic position
awarding in the area of higher education 5. Technical sciences,
professional field 5.5 Transport, Shipping and Aviation,
scientific specialty “Automobiles, Tractors and Forklift Trucks”,
announced in the Bulgaria State Gazette, issue 100 from 26.11.2024

I. DESCRIPTION OF SCIENTIFIC PUBLICATIONS

A total of 37 publications, outside the scientific papers for received education and
scientific degree “Doctor”, distributed in groups as follows, were submitted for
participation in the competition:

1. Group B — 10 pcs.
1.1.Indicator B4. Habilitation - equivalent scientific publications (not less than
10) that are referenced and indexed in world-known databases of scientific

information — 10 pcs.
2. Group I'- 27 psc.

2.1.Indicator I'7. Scientific publications that are referenced and indexed in
world-known databases of scientific information — 2 pcs.

2.2.Indicator T'8. Scientific publications in non-referenced journals with
scientific reviewing or in edited collective papers — 25 pcs.

II.  SUMMARIES OF THE SCIENTIFIC WORKS REFERRED TO IN
INDICATOR B.4, PRESENTED AS THE EQUIVALENT OF A
HABILITATION WORK ON THE SUBJECT:
STUDY OF THE INFLUENCE OF SUSPENSION COMPONENTS AND PARAMETERS OF

PASSENGER CARS ON THEIR HANDLING, STABILITY, AND
RIDE COMFORT

The widespread use of passenger cars in the modern world is a growing trend. The
achievements made over the years in the development of fundamental and applied
sciences provide new opportunities for automobile advancements.

Currently, the issue of ensuring high quality and reducing the time required for
design and engineering tasks is particularly relevant. This has become increasingly
feasible with the development of computers and the availability of various specialized
software products. In the design and optimization of vehicle components and
assemblies, as well as in modeling complex processes related to vehicle motion, well-
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known software such as veDYNA, ADAMS, CarSim, Ansys, Altair, and others are
increasingly utilized.

In the design and construction of vehicles and their components and assemblies,
it is essential to understand the laws governing their motion - namely, what forces act
on them and how, as well as how they interact with the surrounding environment during
linear and curvilinear motion. This necessitates particular attention to studying the
relationships describing vehicle motion and the influence of primary design parameters
on performance indicators and operational characteristics.

For passenger cars, it is recommended to use a double-wishbone suspension with
transverse arms or a MacPherson strut suspension on the front axle. The double-
wishbone independent suspension offers the greatest flexibility in selecting kinematic
parameters, while the MacPherson strut suspension is cost-effective to manufacture
and is more widely used because it occupies less space, allowing better packaging of
powertrain components.

The proper selection of a suspension for a vehicle can be conditionally divided
into the following interrelated areas:

«  The influence of suspension on vehicle handling and stability.

«  The influence of suspension on the oscillations of the steerable wheels.
«  The influence of suspension on ride comfort.

«  The influence of suspension on tire tread wear.

The presented publications, examine and research components (bushings,
control arms) of double-wishbone independent suspension and MacPherson strut
suspension for passenger cars. Modeling the motion of a passenger car negotiating a
turn, considering the redistribution of normal reactions and wheel slip with low and
ultra-low profile tires, was conducted using an interactive system developed in a
MATLAB environment. Heat transfer in the disk brake, which affects not only the
braking performance of the vehicle but also its stability, handling, and suspension
vibrations, was also investigated.

The studies and results presented in the publications, equivalent to a habilitation
work, can be systematized into the following areas:

I1.1. Simulation modeling, analysis, and experimental study of components of
passenger car suspensions — publications [B4.1], [B4.2], [B4.3], [B4.4], [B4.5], and
[B4.7].

11.2. Modeling the motion of a passenger car negotiating a turn with low and ultra-
low profile tires — publications [B4.8], [B4.9], and [B4.10].

11.3. Simulation study and experimental study of heat transfer in the disc brake,
affecting not only the braking properties of the vehicle but also its stability, handling,
and suspension vibrations — publication [B4.6].
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11.1. SIMULATION MODELING, ANALYSIS, AND EXPERIMENTAL
STUDY OF COMPONENTS OF PASSENGER CAR SUSPENSIONS

B4.1. S. Taneva, S. Penchev, K. Ambarev, Stiffness analysis of the rubber
bushings of MacPherson and Double Wishbone Suspensions, Environment.
Technology. Resources., 15" International Scientific and Practical Conference,
Rezekne, Latvia, volume I, pp. 358-363, online ISSN 2256-070X,
https://doi.org/10.17770/etr2024vol1.7993.

The rubber bushings (vibro-isolators) are important components of automotive
suspensions. These bushings play an important role in reducing noise and vibrations,
enhancing ride comfort, and ensuring smooth vehicle motion. Therefore, investigating
their elastic characteristics (stiffnesses) is of significant interest. This article presents
theoretical and experimental studies and the results of a force/torque analysis
conducted on rubber bushings used in MacPherson and double wishbone front
independent suspensions were presented. To achieve this aim, three-dimensional
geometric models of the rubber bushings were created using the SolidWorks software,
employing two types of passenger cars as prototypes. The force/torque results were
determined through Finite Element Method (FEM), through non-linear SolidWorks
Simulation analysis. The elastic properties of the rubber bushings were estimated using
Mooney-Rivlin material model with five constants, as previously the hardness of the
bushings was measured using a Shore A Durometer tester. The radial force for all
bushings was experimentally measured. The obtained simulation and experimental
results were compared and a very good agreement is observed. The obtained analytical,
numerical and experimental radial stiffness results was comparison and it was found
that for determining the stiffness of bushings with complex geometries, the FEA
method is preferred.

B4.2. S. Taneva, S. Penchev, K. Ambarev, Mechanical behavior and stiffness of
a polyurethane bushing of a passenger car suspension, Environment. Technology.
Resources., 15" International Scientific and Practical Conference, Rezekne, Latvia,
volume I, pp. 364-367, online ISSN 2256-070X,
https://doi.org/10.17770/etr2024vol1.7996.

Polyurethane bushings, in particular, contribute to improved vehicle handling,
exhibiting lower moments of inertia and greater strength under increased loads.
However, this enhancement in performance may come at the expense of reduced ride
comfort. This paper presents theoretical and experimental studies. Results of a study
on the mechanical characteristics of polyurethane material were presented and the
stiffness of bushings made from the same material, specifically in the context of the
MacPherson front independent suspension were determined. To achieve this,
mechanical uniaxial tension tests were conducted on polyurethane specimens,
obtaining stress-strain curves. Additionally, a three-dimensional geometric model of
the polyurethane bushing was created using the SolidWorks software. The work
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presents the results of bushing stiffnesses obtained through nonlinear Finite Element
Analysis (FEA). The experimental stress-strain curve served as the basic for
determining the necessary parameters for simulation. The five constants of the
hyperelastic Mooney-Rivlin model were determined by curve fitting. The material
hardness for the specimen and the bushing was 80 on the Shore A scale and was
measured with a Shore A Durometer tester. Experimental determination of radial
stiffness of the polyurethane bushing was also performed. The results for the radial
stiffness of the polyurethane bushing obtained through FEA closely the experimentally
obtained results.

B4.3. S. Taneva, K. Ambarev, S. Penchev, Strength and frequency analysis of the
lower arm of a Double Wishbone Suspension of a passenger car, Environment.
Technology. Resources., 15" International Scientific and Practical Conference,
Rezekne, Latvia, volume I, pp. 352-357, online ISSN 2256-070X,
https://doi.org/10.17770/etr2024vol1.7991.

One of the main elements of the suspension system is the lower control arm,
which serves to transmit horizontal forces from the wheels to the chassis, while also
defining the nature of the wheel movements relative to the chassis and the road surface.
The implementation of guiding, elastic, and damping devices requires a comprehensive
modelling of the vehicle's motion during the design stage. This paper presents results
from static strength analysis and frequency analysis of the lower control arm of an
independent front double-wishbone suspension of a passenger car. The elastic
characteristics of the rubber bushings obtained in [B4.1] were used to perform the
analyses. For this purpose, a three-dimensional geometric model of the lower control
arm was created, using a passenger car as a prototype. The loads under various
operating conditions necessary for conducting static analysis were determined - ......
The Finite Element Analysis (FEA) was employed using the Simulation module of the
SolidWorks software to solve the problem. Stresses, displacements, natural
frequencies, and modes of the control arm were determined. The natural frequencies
of the lower control arm have also been determined experimentally by the created
system described in [B4.5]. The obtained simulation and experimental results were
compared and a very good agreement is observed. The developed lower arm model,
along with the study methodology and results, can be used for various types of analysis,
for example topology optimization and fatigue assessment.

B4.4. S. Taneva, K. Ambarev, Comparison of a natural frequencies of a
MacPherson suspension arm using different bushings, Environment. Technology.
Resources., 15" International Scientific and Practical Conference, Rezekne, Latvia,
volume I, pp. 348-351, online ISSN 2256-070X,
https://doi.org/10.17770/etr2024vol1.8010.

The main function of the suspension system and its components is to absorb
vibrations when the vehicle moves over bumps and to provide its stability in the
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different operating modes. Some of the vibration parameters are natural frequencies
and mode shapes. This paper presents the results of the natural frequencies of an arm
of the MacPherson front independent suspension using different bushings. For this
purpose, three-dimensional geometric model of the arm was created and its frequency
analysis was performed by Finite Element Analysis (FEA) using SolidWorks software.
The elastic characteristics of the bushings obtained in works [B4.1] and [B4.2] were
used to perform the analysis. The results of the natural frequencies of the arm with
different bushings - two rubber (Case I) and polyurethane and rubber (Case II) by FEA
were obtained. The results of the natural frequencies of the arm with different bushings
presented and compared with those obtained experimentally. Experimental studies
were performed using the created system described in [B4.5]. A comparison and
analysis of the obtained simulation and experimental results were made. The results of
natural frequencies of the arm with rubber and polyurethane bushings obtained by FEA
(Case I and Case II) are close and the most significant difference is about 8%.
Corresponding values of the natural frequencies obtained by FEA are close to
experimentally registered once.

B4.5. K. Ambarev, V. Nikolov, S. Taneva, System for experimental
determination of natural frequencies of automotive parts, 12th International Scientific
Conference “TechSys 2023” — Engineering, Technologies and Systems, Plovdiv,
Bulgaria, Volume 3078, Issue 1, Article number 050001, AIP Conference Proceedings,
https://doi.org/10.1063/5.0209131.

When the car is in motion, all of its parts are subjected to dynamic impacts
generating various vibrations. Natural frequencies and mode shapes are the two main
parameters of free vibrations. Determining the natural frequencies of automotive parts
is the basis for solving a number of problems related to both vibration and protection
from them, as well as their applications for performing other analyses. For the
experimental determination of the natural frequencies, a measuring system consisting
of a hardware and a software part was developed. The system for experimental
determination of the natural frequencies of transport equipment parts is designed for
operation in laboratory conditions. The hardware of the system includes a sensor for
measuring the accelerations along the 3 axes, a power supply unit, a combined
analogue - to - digital and digital - to - analogue converter with USB interface and a
personal computer. The software includes a virtual measuring instrument developed in
the LabVIEW environment and a MATLAB script. The natural frequencies of two
front control arms from independent suspensions of different cars were experimentally
determined. Modeling and numerical study of the two control arms was also carried
out with SolidWorks software using FEA. The simulation study and the experiment
were conducted with the lever rigidly “fixed”. The experimental and simulation results
obtained for the natural frequencies are compared and analyzed. The results are not
significantly different. The proposed system implemented with the application of the
LabVIEW and MATLAB software products, provides opportunities for experimental
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determination of the natural frequencies and other parameters of vibrations (velocities,
accelerations, displacements, etc.) of automotive parts.

B4.7. S. Taneva, K. Ambarev, S. Penchev, H. Atanasov, Frequency Analysis of
an Arm of Macpherson Suspension on a Passenger Car, Environment. Technology.
Resources., 14th International Scientific and Practical Conference, Rezekne, Latvia,
vol.3, pp. 252-256, Online ISSN 2256-070X,
https://doi.org/10.17770/etr2023vol3.7277.

The smoothness, ride comfort, safety and handling of the car depends on the
manner of suspension design and its corresponding details. One of main functions of
the arm and the rubber bushings mounted on it is to reduce the vibrations and the noise.
This article presents the results of a frequency analysis of an arm of the MacPherson
front independent suspension. For this purpose, three-dimensional geometric models
of the arm and rubber bushings are created via finite element analysis (FEA) and
software SolidWorks, using a passenger car as a prototype. A methodology is presented
and the elastic characteristics of rubber bushings (axial, radial and torsional stiffnesses)
were determined through analytical dependences and FEA. The obtained results of the
bushings stiffnesses had been used for the numerically calculated of the natural
frequencies and mode shapes of the arm. The main goal of the experimental study was
to determine the natural frequencies of the arm. The measurement system used is also
shortly described. An experimental frequency analysis was performed to validate the
FEA model developed of a front arm of a MacPherson type suspension. The results
obtained by FEA are close to the results obtained experimentally.

11.2. MODELING THE MOTION OF A PASSENGER CAR NEGOTIATING A
TURN WITH LOW AND ULTRA-LOW PROFILE TIRES

B4.8. S. Taneva, K. Ambarev, Side slip of wheels with low and ultra-low profile
tires of a personal car negotiating a turn, Vide. Tehnologija. Resursi - Environment,
Technology, Resources Volume I11, 2021, pp. 336-342,13th International Scientific
and Practical Conference on Environment. Technology. Resources; Rezekne; Latvia;
17-18 June 2021; ISSN online: 2256-070X, DOI:10.17770/etr2021vol3.6630.

This paper studies the influence of the speed of a car with low and ultra-low
profile tires, 14" and 16", negotiating a turn through an interactive software system
developed by us in the MATLAB environment, described in [B4.10]. For this purpose,
the analytical dependencies are presented. The changes of the normal and lateral loads
of the wheels are obtained and the characteristics of the side slip of the pneumatic tires
are determined. Taking into account the side slip of the wheels, the software determines
the center of the turn. The characteristics for the normal and lateral loads and of the
side slip of the wheels for both types of tires are given. The influence of the tire profile
on the characteristics is analysed. Recommendations are proposed for a personal car’s
motion in a turn with both types of tires. The three-dimensional graphics show that as
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the forward speed and the average steer angle increase the side slip of the tires
decreases.

B4.9. S. Taneva, K. Ambarev, D. Katsov, Study on the critical speeds of car's
movement with low and ultra-low profile tires in a turn, 8th International Scientific
Conference "TechSys 2019" — Engineering, Technologies and Systems, 16-18 May
2019, Plovdiv, Bulgaria, IOP Conference Series: Materials Science and Engineering,
Volume 618, Issue 1, 29 October 2019, Article number 012065, ISSN:1757-8981, E-
ISSN:1757-899X, DOI: 10.1088/1757-899X/618/1/012065.

This work proposes an improved algorithm for determining the critical speeds of
car’s movement with low and ultra-low profile tires in a turn, where sliding of its axles
occurs and overturning. The critical speeds are determined by the characteristics of the
lateral slipping calculated for their critical normal loading. On the basis of the
algorithm an interactive programming system in the MATLAB environment is
developed, and it is further developed from the one proposed in [B4.10]. Graphic
dependencies for the radius of the turn are presented, taking into account the slip of the
tires with different speeds of a car with low profile tires of size 185/60R14. Results
have been obtained on critical speeds against sliding in the front and rear axles and
against the car’s overturning. Critical speed against overturning are determined in the
absence of normal reactions for the inner steered wheels in a turn. The critical speeds
of sliding are found to be lower than the overturning, and thus appear to be decisive.
The proposed improved interactive programming system to study the critical speed of
amotion of a car with low and ultra-low profile tires in a turn allows their determination
to be made in the design stage of the car.

B4.10. S. Taneva, K. Ambarev, D. Katsov, Interactive system for study of car’s
movement with low and ultra-low profile tires in a turn, Vide. Tehnologija. Resursi -
Environment, Technology, ResourcesVolume 3, 2019, Pages 224-228, 12th
International Scientific and Practical Conference on Environment. Technology.
Resources; Rezekne; Latvia; 20 June 2019 through 22 June 2019; Code 151917, ISSN
online: 2256-070X, DOI: 10.17770/etr2019vol3.4198.

An interactive system for the study of the movement of a car in a turn is proposed
in the paper. The interactive system is implemented on a modular principle in the
MATLAB environment, using the analytical dependencies presented in the work and
through the advanced Enke method. The system operates on an algorithm, taking into
account the current redistribution of the vertical wheels load and its effect on the
characteristics of the lateral slip of wheels with low and ultra-low profile tires. The
capabilities of the interactive system are visualized with graphical dependencies of the
lateral slip characteristics of the car's inner and outer tires and the lateral slip
characteristics of the front and the rear car axle, with tire dimensions 185/60R14, air
pressure in the tires 0,25 MPa and vehicle speed 20km/h. The proposed interactive
system for studying the turn of a passenger car with low and ultra-low profiled tires
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allows to quickly and accurately examine the kinematic and dynamic parameters of the
car's wheels as early as the design stage of the vehicle.

11.3. SIMULATION STUDY AND EXPERIMENTAL STUDY OF HEAT
TRANSFER IN THE DISC BRAKE, AFFECTING NOT ONLY THE BRAKING
PROPERTIES OF THE VEHICLE BUT ALSO ITS STABILITY, HANDLING,
AND SUSPENSION VIBRATIONS

B4.6. K. Ambarev, S. Taneva, S. Penchev, Study of the thermal behavior of disc
brake of a passenger car, 12th International Scientific Conference “TechSys 2023 —
Engineering, Technologies and Systems, Plovdiv, Bulgaria, Volume 3078, Issue 1,
Article number 050001, AIP Conference Proceedings,
https://doi.org/10.1063/5.0209132.

The disc brake assembly is the main unit of the braking system. In most modern
passenger cars, disc brake assemblies with ventilated discs are most often used. Heat
transfer in the disc brake, which affects not only the braking properties of the vehicle
but also its stability, handling, and suspension vibrations. The temperature distribution
of disk brake parts is presented in this paper, and for this aim, three-dimensional
geometric models of the front ventilated brake disc and disc-pads are made by the
SolidWorks software. The values of the necessary parameters for carrying out a
thermal analysis have been previously determined. The Simulation - Thermal module
Is used to perform steady-state and transient analysis of the disc brake. To validate the
obtained results, an experimental measurement of the disc temperature at the end of the
braking process is carried out when the car is moving at an initial speed of 80 km/h.
The temperature is measured non-contact. An infrared thermograph is used. The
temperature distribution results obtained using transient thermal analysis of both the
disc and the brake disc-pads have comparable values to those obtained from the
experiment. The three-dimensional plot from the numerical thermal steady-state
analysis of the brake disc shows that as the initial braking speed increases, the
temperature of the disc also increases. The change in ambient temperature has no
significant effect on the change in disc temperature. The performed experimental test
and the obtained results can be used to refine the methodology and conditions of the
numerical experiment and are the basis for the further development of computational
models.

I11. SUMMARIES OF THE SCIENTIFIC WORKS, BEYOND THOSE
INCLUDED IN THE EQUIVALENT OF THE HABILITATION THESIS

The publications submitted to the competition refer to indicators:

e Group I'7. Scientific publications in journals that are refereed and indexed in
world-known databases of scientific information;

e Group I'8. Scientific publications in non-refereed peer-reviewed journals or in
edited collective works;
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The studies in publications beyond those included in the equivalent of a
monographic work are focused on the following thematic areas:

I11.1. Numerical and experimental studies of parts and assemblies of car
(automobile, vehicle) transmissions;

I11.2. Study to create methodologies, analysis and determination of some
parameters of operational properties of cars;

111.3. Simulation modeling and analysis of systems, parts and assemblies of cars
to optimize their geometric parameters;

I11.4. Optimizing the technological parameters of the cutting and finishing
process by surface plastic deformation (SPD) in the processing of structural steel parts
and hard and super hard materials with application in the automotive industry.

I11.1. NUMERICAL AND EXPERIMENTAL STUDIES OF PARTS AND
ASSEMBLIES OF CAR TRANSMISSIONS

I'7.1. S. Taneva, K. Ambarev, H. Atanasov, Study of the Operating Temperature
of a Double Multi-Disc Clutch of a Passenger Car, 11th International Scientific
Conference “TechSys 2022” — Engineering, Technologies and Systems, Plovdiv,
Bulgaria, Volume 2980, Issue 1, Article number 050005, ISSN 0094243X,
https://doi.org/10.1063/5.0185549.

The clutch is a forced or automatically controlled unit that transmit torque from
the engine to the gearbox, when the position is switch on, to ensure a smooth start of
the car. Modern automatic transmissions use dual multi-disc clutches for cars with
higher torque. Multi-disc clutches are mainly oil-operated. The paper presents a
theoretical study of the operating temperature of the discs of a wet double multi-disc
clutch of a passenger car. To obtain the temperature distribution, a three-dimensional
geometric model of the Skoda Octavia car clutch was developed with the SolidWorks
program. SolidWorks Simulation module was been used to perform the numerical
study by FEM of driven and driving discs of the clutch. An experimental study in
laboratory conditions at different road resistance with a dynamometer Dyno Cosber
4000 was performed and data on the different temperatures were recorded with the help
of a diagnostic tool, special for Volkswagen group. The results obtained from the
theoretical study of the operating temperature of the discs of double multi-disc clutch
for the operating temperature were compared with the experiment. The experimental
study conducted at the dynamometer makes it possible to simulate the resistance to
motion, without being limited by the specifics of the road situation, road traffic, etc.
Computer simulations give satisfactory results for practice and can be used instead of
conducting experimental research with expensive testing machines.
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I'8.9. S. Taneva, K. Ambarev, H. Atanasov, Temperature analysis of discs of
double multi-disc clutch of a car, Scietific journal “Mechanical Engineering &
Science”, year. XVII, No. 1, vol. 32, 2022, pp. 70-74, ISSN 1312-8612.

The article presents a a theoretical study of the temperature distribution of discs
of a wet double multi-disc clutch of a Skoda car, using the Simulation module of the
SolidWorks. The temperature of the driving and driven disc of the clutch was
determined by FEA and a diagnostic test was performed. A diagnostic test was
performed and the oil temperature of the gearbox, the temperature of the control
module, the temperature of the coolant and the temperature of the clutches under
certain operating conditions of the vehicle (operation on the spot, forward and reverse
movement) were determined. The temperature obtained by computer simulation and
that of the test is of satisfactory accuracy, and is within the limits recommended by the
car manufacturer.

I'8.25. P. Yordanov, S. Taneva, K. Ambarev, Device for computer diagnostics of
vehicle friction clutch, Scietific journal “Mechanical Engineering & Science”, year. 11,
No. 1,vol. 4, 2008, pp. 3-6, ISSN 1312-8612.

This paper proposes a computerized equipment with embedded primary
transducers for experimentally obtaining the static characteristics of real diaphragm
spring of single -rubbing-pair car friction clutch. The transducers for measuring forces
and displacements were calibrated and the characteristics of the spring were
experimentally determined and graphically built according to the presented
methodology using special software. The spring characteristics were obtained
experimentally and theoretically using FEA. A very good agreement between the
experimental characteristic and the theoretical one is observed (the difference between
the two characteristics is about 8%). One of the applications of the computerized
equipment is the ability to detect cracks in the spring and gaps in the attachment of the
spring and the pressure plate.

111.2. STUDY TO CREATE METHODOLOGIES, ANALYSIS AND
DETERMINATION OF SOME PARAMETERS OF OPERATIONAL
PROPERTIES OF CARS

I'7.2. K. Ambarev, S. Taneva, Study of the Influence of Road Resistance on the
Fuel Consumption of a Passenger Car with an Automatic Transmission, Environment.
Technology. Resources., 14™ International Scientific and Practical Conference,
Rezekne, Latvia, 2023, wvol.3, pp. 15-19, online ISSN 2256-070X,
https://doi.org/10.17770/etr2023vol3.7273.

In the article are presented calculations results for fuel consumption of a passenger
car using experimentally obtained power characteristics of a passenger car with an
automatic transmission using a chassis dynamometer Dyno Cosber 4000. Honda
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Accord passenger car with an automatic transmission has been used for the experiment
and calculations. The fuel consumption was determined according to the presented
analytical dependencies and methodology at different speeds of the car on a road
without a slope, with slopes of 2%, 4% and 6%. The experimental measurements were
carried out on the dynamometer in the "Road simulation” mode under the same
conditions, and the data of the current fuel consumption are recorded with the
application ,,Car Scanner Pro*“ connected via Bluetooth LE (4.0) adapters to the
electronic control unit (ECU) of the internal combustion engine (ICE). Fuel
consumption measurements were made when the passenger car was in operated like a
manual transmission for steady speed values when driving the car in third, fourth and
fifth gear respectively. The results of calculations about the influence of road
resistances on fuel consumption have been compared and analyzed with those obtained
from measurements. A good agreement of the obtained results is observed.

I'8.3. K. Ambarev, S. Taneva, Study of the influence of the longitudinal grade of
the road on the maximum speed of a passenger car, Scietific journal “Mechanics of
machines” year. XXXI, No. 4, 2023, vol. 130, pp. 104-108, ISSN 0861-9727.

In this article, dynamic characteristic of the car was built and the influence of the
longitudinal grade of the road on the maximum speed of motion of a passenger car
Honda Civic Aerodeck 1.5 iLS is determined. The calculations were made using the
vehicle's power characteristics experimentally determined with a chassis dynamometer
Dyno Cosber 4000. The maximum speeds of the passenger car for different values of
road grade, 4, 9 and 15%, respectively were experimentally determined, using the
“Road simulation” operating mode of the dynamometer. From the experimental
measurements made in laboratory conditions and the calculations performed, it can be
seen that the obtained results are similar. The difference is due to the errors in the
measurements, which are within the permissible limits for engineering purposes.
Deterioration of engine power characteristics as a result of wear is insignificant and
does not significantly affect the dynamic properties of the car when driving on roads
with a longitudinal grade up to 15%.

I'8.4. K. Ambarev, S. Taneva, Study of the influence of road resistance on the
fuel performance of a passenger car, Scietific journal “Mechanics of machines” year.
XXXI, No. 4, 2023, vol. 130, pp. 109-112, ISSN 0861-9727.

The article studies the influence of road resistances on the fuel performance of a
passenger car Honda Civic Aerodeck 1.5 iLS car, using analytical dependencies and
by conducting an experimental test. The results of the fuel performance calculations of
a passenger car using the experimentally obtained power characteristics of the car with
a chassis dynamometer MAHA LPS 500/1 are presented. Using the chassis
dynamometer and the on-board computer “Infoboard” additionally installed on the
vehicle, fuel consumption was determined at different speeds and when the car is
moving on a horizontal asphalt road and road grade- 2% and 4%, respectively. The fuel
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consumption and specific effective fuel consumption results obtained from the
calculations approach those from the experimental measurements. The greater
differences at speeds above 100 km/h are due to the activation of the VTEC system for
the change of gas exchange phases, which also opens the second intake valve, allowing
a greater amount of fuel-air mixture to enter the engine's cylinders.

I'8.5. B. Kotov, S. Penchev, S. Taneva, Methodology for determining
aerodynamic drag of vehicle in wind tunnel, YOUTH FORUMS “SCIENCE,
TECHNOLOGY, INNOVATION, BUSINESS”, 2023 — spring, Plovdiv, pp. 186-190,
ISSN 2367-8569.

The paper proposes a methodology for determining aerodynamic drag of vehicle’s
scaled models when tested in low speed wind tunnel with an open test section. It is
explained what air resistance is and which parameter has the most significant influence
on its magnitude. Methods for determining aerodynamic drag of vehicle are described.
The main types of wind tunnels used for the experimental determination of
aerodynamic forces are presented. A description of the ULAK-1 wind tunnel has been
made. The experimental results of acrodynamic drag coefficient of a vehicle’s scaled
model are presented.

As a result of the study, the dependences of the change in air resistance, form
factor, coefficients of form as a function of the air flow velocity and the Reynolds
number can be obtained. The main disadvantages of the experimental setup are the
small dimensions and, accordingly, the low values of the model Reynolds number. The
conducted test study shows that such experiments are applicable for a qualitative
assessment of changes in the design of the car, related to the external shape and the use
of aerodynamic elements.

I'8.11. S. Slavcheva, S. Taneva, Theoretical determination of the necessary
parameters of a hydrodynamic torque converter of a passenger car, YOUTH
FORUMS “SCIENCE, TECHNOLOGY, INNOVATION, BUSINESS”, 2022 —
spring, Plovdiv, pp. 81-84, ISSN 2367-8569.

The paper presents a methodology for the theoretical determination of the main
parameters of a hydrodynamic torque converter for a passenger car. The speed
characteristic of the hydrodynamic torque converter is built by the specified parameters
- the transformation coefficient, the efficiency coefficient and the proportionality
coefficient. The obtained data can be used to construct its load characteristic, that is,
the joint operation of the internal combustion engine with the hydrodynamic torque
converter and to study the dynamic properties of the car.
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I'8.14. S. Taneva, K. Ambarev, Interactive system for the dynamic properties
calculation of motor vehicles, Scietific journal “Mechanics of machines” year. XXVII,
No. 1, 2019, vol. 123, pp. 82-87, ISSN 0861-9727.

This article describes the developed interactive system for the dynamic properties
calculation of motor vehicles. An algorithm has been developed based on a given
methodology for calculating the dynamic properties of vehicles. The calculation is
made on a module principle in MATLAB environment, through a dialog working mode
to the user. The possibilities for calculation and graphical presentation of results are
proven with the present results. The developed interactive system is calculated the
dynamic properties of the motor vehicles corresponding to the level of existing modern
technical conditions without losing time in routine mathematical calculations on certain
dependencies. The proposed interactive system allows to “played” various variants,
through which the influence of one or more of the parameters on the dynamic properties
of the vehicle can be appreciated for a short time.

I'8.16. S. Taneva, D. Katsov, Influence of hysteresis loss on rolling resistance of
low profile automobile tire, Scietific journal “Mechanics of machines” year. XXIV,
No. 2, 2016, vol. 115, pp. 15-19, ISSN 0861-9727.

The article presents experimental studies on a low profile automobile tire
Continental with dimensions 195/60 R15 under different loads and different air
pressures. On the basic of experimental study are obtained regression equation for
coefficient of rolling resistance from hysteresis loss f as a function of the normal load

F; and the air pressure p, for low profile tire with wheel rim of 15”. It was found that
the normal wheel load at the same air pressure slightly increases the rolling resistance
f and varies linearly, and the air pressure has a greater effect on the rolling resistance.
The obtained results for the change for coefficient of rolling resistance are in the range
0f 0,05+0,095, and can be used to study the dynamics of a car when driving on a road
with an asphalt-concrete surface with increase 10+15%.

I'8.19. S. Neikov, G. Kozarev, S. Taneva, Analysis of the complex properties of
one turbine hydrodynamic torque converter, Proceedings, University of Ruse “Angel
Kanchev”, vol. 50, book 4, 2011, pp. 52-55, ISSN 1311-3321.

In this paper, eleven complex one turbine hydrodynamic converters widely used
in forklift trucks are reviewed and analyzed. Their characteristics data were processed
and an “average” converter was defined, and its dimensionless performance was
presented. The derived characteristic can be used to calculate tentative and in advance
the parameters of the unit “Internal combustion engine - Hydrodynamic torque
converter”.
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I'8.23. V. Nikolov, D. Katsov, K. Ambarev, S. Taneva, A simulation model for
the research of controllability of vehicle, Scietific journal “Mechanics of machines”,
year. XVI, No. 7,vol. 79, 2008, pp. 42-45, ISSN 0861-9727.

The paper presents the development of a simulation model of a vehicle for the
research of its controllability under the influence of a sudden gust of sideward wind,
viewed as a mechanical system with three stages of freedom. After determining of the
parameters of the mechanical system, a system of three differential equations is
obtained. The first differential equation describes the translational movement along the
horizontal transversal axis. The second and the third equations describe the rotary
motions respectively around the vertical and the horizontal longitudinal axes. Based on
the differential equations, the acceleration functions are obtained, which can be subject
to calculation and numerical integration. The simulation model is created by MATLAB
and its toolbox SIMULINK. The linear lateral velocity, the two anglular velocity and
the rotation angle are determined. The simulation model can be used to study the
influence of vehicle parameters on its handling under of sideward wind and is suitable
for use in student training to achieve better knowledge and skills.

111.3. SIMULATION MODELING AND ANALYSIS OF SYSTEMS, PARTS
AND ASSEMBLIES OF CARS TO OPTIMIZE THEIR GEOMETRIC
PARAMETERS

I'8.1. S. Taneva, K. Ambarev, Strength and deformation analysis of rear
independent suspension of a sports car, Scietific journal “Mechanics of machines”
year. XXXII, No. 1, 2024, vol. 131, pp. 113-118, ISSN 0861-9727.

This article presents a theoretical study of the rear independent suspension. A
three-dimensional geometric model of rear independent suspension of a sports car with
SolidWorks program was developed. A Jaguar XF XFR 5.0 V8 car was used as the
prototype. Finite element analysis (FEA) was employed to solve the problem through
the Simulation module of the SolidWorks program. The aim is to determine the stress
and strain state and the safety factor of the suspension for two different materials -
carbon steel and titanium alloy. The computer simulation was implemented according
to the presented algorithm, and the forces were determined for typical load cases:
acceleration with maximum intensity, at maximum lateral force and the dynamic load
on the wheel when overcoming individual obstacles. In order not to change the force
balance, a resistance force was also applied. The determined loads are realized using
an auxiliary coordinate system in the contact patch. The equivalent stress,
displacement, factor of safety (FOS) for the two materials were determined. The
minimum value of the safety factor for both selected materials is above 1, indicating
that the proposed design is highly optimized. The results of the stress and factor of
safety for the titanium material are superior, suggesting that this material possesses
better strength properties and is more suitable for the suspension design. Based on the
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results of the static strength analysis, it can be concluded that the suspension design is
sufficiently reliable.

I'8.2. G. Dimitrov, S. Taneva, S. Penchev, K. Ambarev, Strength calculation and
frequency analysis of an arm of MacPherson suspension on a passenger car, Scietific
journal “Mechanics of machines” year. XXXI, No. 4, 2023, vol. 130, pp. 67-72, ISSN
0861-9727.

This article presents a theoretical study of an arm of MacPherson suspension of a
passenger car. The obtained results of static strength and frequency analyses of an arm
are presented. For this purpose, a three-dimensional geometric model of the
MacPherson front independent suspension was built, and in particular a simplified
model of the arm, using the Audi A3 8P passenger car as a prototype. The loads that
are set when solving the static problem are defined. FEM was used to solve the problem
through the Simulation module of the SolidWorks program. The stresses,
displacements, strains, natural frequencies and natural shapes of the arm are
determined. The largest values obtained for the equivalent stresses of the arm around
85 MPa, which is lower than the yield strength of the material. The lowest value of the
natural frequencies of the arm obtained is approximately 122 Hz, which means that
when the car is moving, no significant vibrations will occur in the arm that could cause
a deterioration in the comfort of the passengers.

I'8.6. S. Slavcheva, S. Taneva, Temperature analysis and strength calculation of
details from a planetary gearbox on a passenger car 4x4, YOUTH FORUMS
“SCIENCE, TECHNOLOGY, INNOVATION, BUSINESS”, 2023 — spring, Plovdiv,
pp. 186-190, ISSN 2367-8569.

The publication presents a theoretical study of details from a planetary gearbox of
a passenger car 4x4. The results of the thermal and static strength analyses of the details
are presented. For this purpose, three-dimensional geometric models of the planetary
gearbox and its details were created using SolidWorks software. The temperature
analysis and the strength calculation of details from the gearbox was carried out the
finite element analysis with the SolidWorks Simulation module. The obtained results
for the temperature distribution due to the heating of a pair discs of brake C; are
presented. The equivalent stresses, displacements and strains of discs of the brake C;
are determined considering the influence of the temperature. The obtained results for
temperature distribution for the selected friction materials are within the permissible
limits for an automatic gearbox. The results for the equivalent stresses taking into
account the influence of temperature are below the yield limits for the selected
materials. Through the created three-dimensional geometric model of the planetary
gearbox, various analyses of each detail of it can be performed relatively quickly and
easily using method FEA and modern software products without wasting time on
routine calculations based on known analytical dependencies.
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I'8.7. G. Dimitrov, S. Taneva, Topological optimization of an arm in a
MacPherson type suspension on a passenger car, YOUTH FORUMS “SCIENCE,
TECHNOLOGY, INNOVATION, BUSINESS”, 2023 — spring, Plovdiv, pp. 196-199,
ISSN 2367-8569.

In this paper, topological optimization of an arm from a MacPherson type
suspension is presented. The optimization aims to reduce the mass using FEA, and
changing the shape of the arm. Two load cases were used in the optimization,
corresponding to the main four load cases - acceleration, braking, lateral sliding and
dynamic load when overcoming single obstacles. The arm was designed using the
results obtained both from the optimization and from the strength calculations of itself.
The stresses and displacements of the arm before and after the optimization were
determined. The obtained results show that the characteristics of the optimized arm
correspond to the predefined requirements - the mass of the original arm model has
been reduced.

I'8.8. S. Taneva, K. Ambarev, Strength calculation and buckling analysis of a
connecting rod, YOUTH FORUMS “SCIENCE, TECHNOLOGY, INNOVATION,
BUSINESS”, 2023 —autumn, Plovdiv, pp. 65-70, ISSN 2367-8569

The paper presents a theoretical study of the connecting rod of a gasoline internal
combustion engine. The results obtained from static strength analysis and buckling
analysis of the connecting rod are presented.The paper presents the results of static
strength analysis and. For this purpose, a thermal calculation of the engine with a
script created in the MATLAB program was performed. The value of the force acting
on the axis of the connecting rod at the maximum pressure value of the working fluid
in the cylinder are calculated. The strength analyses and buckling analyses of the
connecting rod are carried out by the finite element analysis (FEA). The analyses were
done using the Simulation module of the SolidWorks program. The obtained results
for the equivalent stress, displacement, equivalent strain, factor of safety, the critical
force and the shape of buckling of the connecting rod are presented. The static strength
analysis allows to localize the zones in which the stresses are the highest in value. The
stresses obtained from the static strength analysis are below the yield strength for the
selected material. The obtained minimum value of the safety factor for the assembled
unit by FEM is 2.1, which is within the permissible limits.

I'8.10. S. Slavcheva, S. Taneva, Strength analysis of details from a transfer box
of a 4x4 car, YOUTH FORUMS “SCIENCE, TECHNOLOGY, INNOVATION,
BUSINESS”, 2022 — spring, Plovdiv, pp. 76-80, ISSN 2367-8569.

The work presents a numerical study for determining the stress and strain state of
parts from the transfer box of a 4x4 car. A prototype of a car was selected and basic
calculations were performed to dimension the individual parts, through which a 3D
model of a transfer box with the SolidWorks program was prepared. The strength
calculation of details from the transfer box was performed by the finite element method
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(FEM) with the Simulation module of the SolidWorks program. The equivalent
stresses, displacements and strains of the shafts from the transfer box are determined.
Through the created three-dimensional geometric model of the transfer box, a strength
analysis of each detail of it can be performed relatively quickly and easily using FEM
without wasting time on routine calculations based on known analytical equations. The
equivalent stresses results obtained from the numerical calculation by FEM of the
transfer box shafts are within the yield limits for the selected material.

I'8.12. K. Ambarev, S. Taneva, Strength analysis of a crankshaft from a petrol
engine, “Mechanics of machines” year. XXIX, No. 1, 2021, vol. 125, pp. 123-127,
ISSN 0861-9727.

The paper presents a theoretical study of the crankshaft of a gasoline internal
combustion engine. The aim of the present work is to determine the stresses and
displacements of the crankshaft by using FEM with modern means - through the
Simulation module of the SolidWorks program. The computer simulations include
strength analysis and are made for a real full-support crankshaft on a four-stroke, four-
cylinder internal combustion engine with a rated power - Ne = 66 kW, at a crankshaft
speed n = 5400 mint. The engine has a displacement V = 1.4 dm?, stroke of the piston
S =79 mm and a diameter of the cylinder D = 75 mm and has a coaxial crank
mechanism. To determine the initial conditions for the simulation, a thermal
calculation of the engine was performed, the indicator diagram was obtained
analytically, the forces and moments acting on the crank mechanism were determined.
The loads on the connecting rod necks are for a value of the crankshaft's rotation angle
at which the actual maximum pressure of the working substance in the respective
cylinder reaches a maximum value. The four characteristic positions of the crankshaft,
which correspond to the maximum value of the pressure of the working substance in
each cylinder, are considered. Computer simulations, using FEM in the performance
of strength analysis makes it possible to locate the areas at risk of failure at positions
of the crankshaft, corresponding to the maximum pressure of the working substance in
the various cylinders of the internal combustion engine, taking into account the
sequence of internal combustion engines.

I'8.13. S. Taneva, K. Ambarev, Determined of the natural frequencies and
natural modes of a crankshaft of Internal Combustion Engine, “Mechanics of
machines” year. XXIX, No. 1, 2021, vol. 125, pp. 128-132, ISSN 0861-9727.

The article presents a theoretical study of the natural frequencies and natural
modes of a crankshaft from a gasoline internal combustion engine. The aim of this
work is to determine, analyze and compare the natural frequencies and natural modes
using the finite element numerical method through the Simulation module of the
SolidWorks program and the Altair SimLab program. A 3D model of a real crankshaft
was created. The crankshaft consists is four-cylinder, four-stroke petrol engine with a
nominal power 66 kW and a displacement V = 1.4 dm?®. The studied crankshaft is fully
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supported and has five main journals and four connecting rod journals. The necessary
constraints on the journal bearing surfacesare set, which are implemented through
various fixations. From the computer simulations and results for the natural frequencies
and natural modes of the crankshaft with the software products SolidWorks and Altair
SimLab, comparable results were obtained when fixing the crankshaft in the five main
journals.

I'8.24. V. Nikolov, K. Ambarev, S. Taneva, Interactive system for strength
calculation of connecting rods for Internal Combustion Engines, Scietific journal
“Mechanics of machines” year. XVI, No. 7,vol. 79, 2008, pp. 46-49, ISSN 0861-9727.

In the paper is described the created interactive system for straight calculation of
connecting rods for an Internal Combustion Engines (ICE). The afforded system is
based on a modular construction in the working space of MATLAB. The interactive
system ensures completely automated process when we work in interactive mode for
the user. Possibilities of the created system for calculation and graphical presentation
of the stress in the connecting rods for an ICE are proved with enclosed results. The
interactive system makes it possible to “play” many different variants in a short time,
through which the influence of one or more parameters on the strength characteristics
of the designed crankshaft can be determined.

111.4. OPTIMIZING THE TECHNOLOGICAL PARAMETERS OF THE
CUTTING AND FINISHING PROCESS BY SURFACE PLASTIC
DEFORMATION (SPD) IN THE PROCESSING OF STRUCTURAL STEEL
PARTS AND HARD AND SUPER HARD MATERIALS WITH APPLICATION
IN THE AUTOMOTIVE INDUSTRY

I'8.15. A. Lengerov, D. Ruschev, S. Taneva, G. Levicharov, Mathematical model
of optical glass cutting by applying vibrating impact, International Scietific Conference

on Engineering, Technologies and Systems, Techsys 2016, Plovdiv, Proceedings, p.II-
323-325, ISSN 2367-8577.

This article provides the mathematical model describing the movement trajectory
of the cutting arm of a vibrating impact machine intended for cutting optical glasses.
This allows to study the kinematics and dynamics of the interaction of the elements in
the oscillating system “detail — cutting disc”. When implementing different vibration-
impact modes and the presence of large disturbing forces, the mathematical model
allows determining the degree of dynamic impact between the cutting disc and the
optical glass blanks.
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I'8.17. A. Lengerov, S. Lilov, S. Taneva, Adaptive management of the lathing of
unstable parts, Scietific journal “Mechanical Engineering & Science”, year. VIII, No.
1, 2013, vol. 18, pp. 33-37, ISSN 1312-8612.

The present study offers an adaptive system of managing the processing
accuracy in the lathing of unstable parts on lathes with digital program control. The
system can be achieved by a change of the longitudinal feeding of fixed areas along
the length of the process. This will increase the accuracy of the part in the longitudinal
section compared to this in the case of an ordinary processing. The feed rate can be set
by the control program together with other geometric and technological information,
or it can be determined automatically, in accordance with the set regularity of change
in the cutting force controlled by sensors of the adaptive system.

I'8.18. S. Stoev, A. Lengerov, S. Taneva, Improving the quality of processing
when cutting hard and super hard materials, Scietific journal “Mechanical
Engineering & Science”, year. VI, No. 1, 2010, vol. 13, pp. 40-43, ISSN 1312-8612.

A vibration cutting device for processing hard and super hard materials is
proposed in the article. The results of comparative experiments research for
determining the quality of machined surfaces using traditional cutting and cutting with
introduction of low frequency forced fluctuations in the cutting area are presented.
Based on the experimental tests, an optimal processing mode can be determined for
cutting hard and super hard materials, which results in the lowest values of the

parameters Ra and R;.

I'8.20. T. Kuzmanov, Iv. Amudzhev, S. Taneva, Tool equipment for mechanical
surface treatment of small holes, Scietific journal “Mechanical Engineering &
Science”, year.V , No. 2, 2010,vol. 11, pp. 15-18, ISSN 1312-8612.

A set combined tools for mechanical surface treatment of precise small holes in
body workpieces has been developed. In the contemporary manufacturing conditions
the treatment of these holes is expensive and the presence of bilateral chamfers
complicates manufacturing route. The developed tools give an opportunity for
combination of several manufacturing operations. The experimental tests are
conducted and the dependences for determination of manufacturing parameters of the
mechanical surface treatment have been obtained with the purpose of obtaining quality
indicators of the surfaces treated.
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I'8.21. T. Kuzmanov, R. Rachev, S. Taneva, K. Ambarev, Finishing processing
of cylindrical rack-wheels for the transport technique by surface plastic deformation,
Journal of Fundamental sciences and applications, vol.15, Plovdiv, 2009, pp.311- 317,
ISSN 1310-8271.

The results from the experimental researches in the possibilities of the final
processing of cylindrical rack-wheels from the transmission boxes in the transport
technique by surface plastic deformation (SPD) are presented in publication. The
modes of processing by surface plastic deformation after different types of preliminary
thermal processing of rack-wheels with a module of 1,5 mm from construction steel
18XI'T are studied. The optimal values of the elements from the mode of processing
and the size of the deforming force are defined. A planned multi-factor experiment is
used. As a result of the experimental studies, it can be recommended to use the finishing
processing by SPD of gears made of steel 18KHGT, instead of the shaving operation.
Mathematical models at different initial states of the metal have been obtained, which
can be used to optimize the process and determine the optimal modes for processing
SPD.

I'8.22. T. Kuzmanov, R. Rachev, K. Ambarev, S. Taneva, Power analysis at a
stretching of circular openings in the transport technique with rotating helical broach,
Journal of Fundamental sciences and applications, vol.15, Plovdiv, 2009, pp.319- 329,
ISSN 1310-8271.

The process of cutting when openings with helical rotating broach are processed
is discussed in details. Analytical dependencies for defining the axle force and the
twisting moment when there is stretching are worked out. The optimal design of the
helical rotating broaches and most over calculation of the strength are necessary for the
wide use of the helical rotating broaches. Therefore, the forces for cutting and the
twisting moment are necessary to be defined.
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