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AHTJINNCKH e3HK.
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PE3IOMETA HA HAYUYHUTE TPYJOBE HA BBJIT'APCKU U HA AHI'JIMVCKH E3UK

B3. Xa0nantanuoHeH Tpyx — MOHOrpagus

Ne bubaunorpadcko onucanue Toukn
B3.1 Huxkonos, H. Bepxy cuHTe3a Ha mpeaBaTelieH HIapHUPEH YeTupu3BeHeH MexanuzsM | 100
no 6e3kpaiino 6mu3ku nonoxeHus. TY — Codus, 144 c.
ISBN 978-619-167-464-0
BbPXY CUHTE3A HA ITIPEJABATEJIEH IHAPHUPEH YETUPU3BEHEH
MEXAHW3BM IO BE3KPAMHO BJIN3KHU MOJIOKEHUS
MOHOFpaq)I/IHTa ¢ IIOCBCTCHA Ha CIAWMHCTBOTO IIpU IIOAXOJAa 3a CHUHTC3a Ha
[IPEIABATENICH IIAPHUPEH YETUPU3BEHEH MEXAHU3bM I10 KPAaWHO OTAAJICYECHU U 110
Oe3kpaifHO OJIM3KHU TOJIOKEHUS.
ON THE SYNTHESIS OF FOUR-BAR LINKAGE FUNCTION
GENERATORS BY INFINITESIMALLY SEPARATED POSITIONS
The monograph is dedicated to the unity of the approach to the synthesis of a four-
bar linkage function generators by finitely and infinitesimally separated positions.

I'7. Hayyna ny0Jmkanus B U31aHHUs, KOUTO ca pedepUpaHd U HHICKCHPAHU B CBETOBHOM3BECTHH
0a3u JaHHM ¢ HAy4YHa MH(pOpMALUA

Ne bubaunorpadcko onucanue Toukn
['7.1 | Todorov, G., Peikov, V., Kamberov, K., Nikolov, N. Power Tools Pneumatic Impact | 10.000
Mechanism Modelling And Robust Analysis.
Proceedings of The Sixth International Symposium about forming and design in
mechanical engineering KOD 2010, 29-30 September 2010, Pali¢, Serbia, pp.119-
124.
ISBN 978-86-7892-278-7
https://www.webofscience.com/wos/woscc/full-record/\WWOS:000397473500019
MOIAEJUPAHE N HAJTEZ/KHOCTEH AHAJIN3 HA TIHEBMATUYHUA
YIAAPEH MEXAHU3BbM HA EJIEKTPOUHCTPYMEHTHU
Hacrosmoro wm3cneaBaHe Wma 3a I[ed Ja pas3riiea pa3iMdHd Bb3MOXKHOCTH 3a
OINTUMU3HUPAHEC Ha IIHEBMAaTHU4YHU YAapHHU MEXaHU3MHU Ha PBYHU
€JICKTPOMHCTPYMEHTH Ha €Tara Ha TSIXHOTO NMPOEKTHpaHe Ha 0a3aTra Ha BUPTYyalHU
nporotunu. M3crmenBanero € (OKYCHpaHO BBpPXY BapUpaHETO Ha OCHOBHHTE
napamMeTpu Ha MCEXAHHU3MHUTC Ha B’bB,I[eI\/'ICTBI/Ie n omnTuMHu3lalusTa Ha Oasara Ha
miaHupade Ha ekciepuMmenTa (DoE). PasrnexxnaaTt ce Tpyu OCHOBHU IpyIiy mapaMeTpu
— MacH, TEOMETPUYHM Pa3MEPU U BXOJHA CKOPOCT Ha BbpTeHe. Llenta e na ce oueHu
BIMSIHMETO Ha M[apaMETpPUTE BBHPXY OCHOBHATA W3XOJAHA XapaKTEepUCTHKa Ha
EJIEKTPOMHCTPYMEHTA — €HEPrUATa HA yaapa, T.€. IsII0CTHATa IPOU3BOJUTEIHOCT Ha
elleKTpouHCTpyMeHTa. KimowoB  ¢dakrop 3a peanu3upaHe Ha  MHOXECTBO
CKCIICPUMCHTU € MU3MO0JI3BaHATAa TCXHOJIOTMA HaA BUPTYAJIHOTO HWHXCHCPCTBO.
Heiinoro MPUIIOKCHUC MO3BOJIsIBA HC CaMO OLCHKA HAa U3XOJHUTC MMapaMEeTpu, HO U
JIeTalJTHO pasriiekJaHe Ha (pU3UKaTa Ha U3CIEABaHUS TPOLIEC.
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POWER TOOLS PNEUMATIC IMPACT MECHANISM MODELLING AND

ROBUST ANALYSIS
This study aims to overview different possibilities for optimization of pneumatic
impact mechanisms of handheld power tools (demolition hammers and rotary
hammers) at the stage of their design on the base of virtual prototypes. The study is
focused on impact mechanisms basic parameters variations and optimization based
on Design of Experiments (DoE). Three main groups of parameters are examined -
masses, geometry dimensions and input rotational speed. The target is to evaluate
parameters influence over major output characteristic of the power tool - impact
energy, i.e. power tool overall performance. Key factor for realization of multiple
experiments is virtual engineering technology used. Its application allows not only
evaluation of output parameters but also close look over physics of the explored
process.

I'7.2 | Kandeva, M., Karastoyanov, D., lvanova, B., Dimitrova, A., Sofronov, Y., Nikolov, | 6.667
N. Friction and Wear of Ni Coatings with Nanosize Particles of SiC.
5th World Tribology Congress, WTC 2013 Volume 3, 2014, pp. 2569-2572.
ISBN: 978-163439352-2
https://www.scopus.com/record/display.uri?eid=2-s2.0-
84919474514&origin=resultslist
TPEHE U U3BHOCBAHE HA HUKEJIOBU NIOKPUTUSI C
HAHOPA3BMEPHU YACTUIIA OT CUJIMIIMEB KAPBU /]
B cratmsaTta ca mpeacraBeHHW pa3pabOTEHUTE TMPOIEAYPH U  TMOJYyYCHHUTE
EKCIICPUMEHTAITHUA PE3YJITATH M ChOTHOIIICHHUS 32 XapaKTEPUCTUKUTE Ha aOpa3uBHOTO
HN3HOCBAHC M CTAaTUYHOTO TPHCHEC HA HUKCIOBU XUMHUYCCKU IMOKPUTHUA, CbAbPrKAIIA
pasznuuHu 1o pa3mep HaHnodactuiy SiC.
FRICTION AND WEAR OF NI COATINGS WITH NANOSIZE PARTICLES
OFSIC
The paper presents the developed procedures and the obtained experimental results
and relationships for the characteristics of the abrasive wear and the starting friction
of nickel chemical coatings containing SiC nanoparticles of various sizes.

7.3 [ Jivkov, V., Philipoff, Ph., Nikolov, N. Velocities in contact area of turning elastic | 13.333
tires.

Journal of the Balkan Tribological Association, Vol.22, Ne3, pp. 2210-2217 (2016).
ISSN:1310-4772

https://www.scopus.comrecord/display.uri?eid=2-s2.0-
85020504553&origin=resultslist

CKOPOCTH B 30HATA HA KOHTAKTA HA BBPTHAIIIATA CE
EJACTUYHA ABTOMOBUJIHA 'YMA
Brpaxnanero Ha maxoBuk (KERS) B nmpeBo3HOTO cpecTBO MPOMEHSI THHAMHYHUTE
CBOMCTBa M XapakTepa Ha HETOBOTO JIBJKEHHME, BKIIOUUTEIHO CTPAHUYHOTO
IJIB3raHe Ha KOJICJIOTO, KOCTO MPOMCHA MACTOTO Ha KOHTAKT MCXKY I'yMaTa U IIbTA.
B crarusta e mpennokeHa TreoOMETpUYHA HMHTEPIPETALUs 3a paslpeleieHUue Ha
CKOPOCTUTC B KOHTAKTHATA VIO HAa BbpTALIaTa CC CJIaCTHUYHA aBTOMO6I/IJ'IHa ryma. B
IbPBO NMPHOIIKEHHE € TPeACTaBeHa HEXOJIOHOMHATa Bpb3Ka Ha rymMaTa M IbTs. 3a
OMNpCAC/IIHC Ha YCIOBUATA HPU IMOAXJIb3BAHC, INIB3raHC W YHUCTO TBHPKAJIAHC Ha
eJacTMYHaTa TyMmMa ce InpuiaraT MeTOJAUTe Ha JHUHeWHaTa anrebpa u
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KWHETOCTATUYHOTO paBHOBECHE HA cujaTa B KOHTakTHaTa 3oHa. CtabwiHOCTTa U
YIIPABJICHUETO HA IIPEBO3HOTO CPEACTBO 3aBUCAT OT CBOMCTBATA HA €J1acCTUYHATA
BpBb3Ka MEXY I'yMara U IIbTA.

VELOCITIES IN CONTACT AREA OF TURNING ELASTIC TIRES
The incorporation of a flywheel (KERS) in to a vehicle changes the dynamic
properties and the character of its movement, including lateral wheel slip which
changes contact spot between the tire and the road. In the paper some geometrical
interpretation for distribution of the velocities in the contact area of the turning
elastic automobile tire is proposed. In first approximation non holonomic connection
of the wheal - road is presented. The methods of the linear algebra and kinetostatic
equilibrium of the force in the contact area are applied for the determination of the
conditions by slipping, sliding and rolling of the elastic tire. Stability and control of
the vehicle depends on the properties of the elastic connection between tire and road.

7.4 | Jivkov, V., Nikolov, N., Philipoff, Ph. Wheels slip angles in a hybrid vehicle with | 13.333
KERS during movement in a turn.

Journal of The Balkan Tribological Association, Vol.23, Nel, pp. 23-36 (2017).
ISSN:1310-4772

https://www.scopus.com/record/display.uri?eid=2-s2.0-
85031100689&origin=resultslist

‘BI'JIN HA IIJIB3T'AHE HA KOJIEJIATA B XUBPUJIEH ABTOMOBUJI C
KERS 10 BPEME HA JIBUKEHUE B 3ABOM

B crarusTa ce pasriexnaa MpOCTPaHCTBEH IWHAMHUYEH MOJCN Ha aBTOMOOWIIa ¢
»KERS®, kaTo mombiHWTENEH M3TOYHMK HA EHEPTHs B XUOpWHATA 3aJBHKBAINA
cucreMa. [Ipu 3aBbpTaHe Ha MaxOBHKa C€ MPOMEHS JWHAMHUYHOTO IOBEJCHUE Ha
eJacTMYHAaTa TymMa B KOHTaKTHAaTa 30HA. BIMSHMETO HAa KUHETHYHHS MOMEHT Ha
MaxoBUKAa BbPXY CTPAHUYHOTO IUTh3raHE HA KoJjelara € aHaJIU3UPAHO BBPXY
JUHAMHUYEH MOJEJ Ha MPEBO3HO CPEACTBO C UETUPHU KoJiena. J[BIKEeHHEeTO Ha MoJienna
€ IIPaBOJIMHEIHO, 3aBUBAHE U U3IIPEBapBaHE C MOCTOSHHA CKOPOCT. 3a sCHATa MpOosiBa
Ha >KUPOCKONMHMYHU MOMEHTHU BBpPXY YIPABISIEMOCTTa Ha MPEBO3HOTO CPEACTBO,
KWHeTHYHaTa Oarepus e ¢ukcupaHa (TBbpAO) B 00INa MO3MLUS BBPXY pamara Ha
aBToMOoOWIa. B crarusta € mpencTaBeH YHCIEH MpUMeEp. XapaKTEepPUCTUKHUTE Ha
MIPEXOHUTE PEXKUMHU Ca MOJYUYEHHU ITbPBO aHATUTHUYHO Ype3 pel Ha Telnbp B KpaTKu
BPEMEBH MHTEPBAIM OT PEAIHO BpEME, a BTOPO — YUCIJIEHO 10 MeToja Ha Pynre-Kyra
OT METH TOPSAbK. 3a MpPOBEpKAa JBETE pEIICHHS CE€ CpaBHABAT. AHAIUTUYHOTO
penienue B o0mia popma mo3BoJsiBa ONTUMU3HPAHE HA MEXaHHMYHATA CHCTEMA.

WHEELS SLIP ANGLES IN AHYBRID VEHICLE WITH KERS DURING
MOVEMENT IN A TURN
The paper considers spatial dynamical model of the car with ‘KERS’, as an
additional source of energy in hybrid propulsion system. In condition of turning the
flywheel changes the dynamically behaviour of the elastic tire in contact area. The
influence of the kinetic moment of the flywheel on lateral wheel slip is analysed on a
dynamic model of four bones vehicle. The model movement is in a straight line,
cornering and overtaking at a constant speed cases. For a clear manifestation of
gyroscopic moments on the vehicle controllability, the kinetic battery is fixed (hard)
in a common position on the frame of the truck. The numerical example is presented
in the paper. The characteristics of transitional regimes are obtained first analytical
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by Taylor series in short temporal intervals of a real time and second one — numerical
with Runge-Kuta fifth order method. For verification the both solutions are
compared. The analytical solution in common form, allows optimisation of the
mechanical system.

I'7.5 |Jivkov, V., Zahariev, E., Nikolov, N. Rotating cantilever beam with variable | 13.333
geometry — Frequencies and modal vectors.

Comptes Rendus de L'Academie Bulgare des Sciences, 71(8), 2018, pp. 1108-1115.
ISSN: 1310-1331

https://www.scopus.com/record/display.uri?eid=2-s2.0-
85051499173&origin=resultslist

BBHTALIA CE KOH30JIHA I'PEJIA C IPOMEHUMA 'EOMETPUA -

YECTOTU U MOJAJIHU BEKTOPH
B cratusra ce mpeanmara monaxoj 3a OIpeneNissHE Ha OCHOBHUTE (IIbpBa, BTOpA,
Tpera...) COOCTBEHM 4YeCTOTH M MOJAaIHM BekTopu. [lpumara ce wMerox Ha
mudepennmanan Tpancpopmanun (DTM), mpu KOHTO YacTHUTE OUQEpeHIHATHH
ypaBHEHHsI, KOUTO OIUCBAT CBOOOJHUTE TPENTEHUS Ha Ipeara, ce TpaHCPOopMHpaT B
XOMOT€HHAa CHUCTeMa OT alIreOpHYHU YpaBHEHUS, KOUTO ONpEAeNsAT MOAMTE Ha
TpenTeHusTa. OTTYK ce U3BEX/IaT aHAIUTUYHU U3pa3u 3a U3UYHCICHHE. 3a MPOBEpKa
Ha TEOPETHYHUTE pe3ylITaTH ca MPEJACTAaBeHW YHCICHH NPUMEPH 3a ChIIaTa
KOH30/IHA Tpena. [Ipw pasnuyHu BIIIOBH CKOPOCTHM NpPOMSHATa C BPEMETO Ha
aMIUIMTYJUTE HA TPENTEHHSTA, PECIIEKTUBHO HA YECTOTHUTE, TIOKA3BAaT 3HAYUTEITHOTO
BIIMSHUE HAa LEHTPOOEKHHUTE YCKOPEHUs, KaKTO M CHBHAJCHHETO C aHAIUTHYHUTE
W3YHCIICHHSL.

ROTATING CANTILEVER BEAM WITH VARIABLE GEOMETRY -

FREQUENCIES AND MODAL VECTORS
In the paper an approach to determination of the major (first, second, third...) natural
frequencies and modal vectors is proposed. A differential transformations method
(DTM) is applied, for which the partial differential equations which describe the free
vibration of the beam are transformed to homogeneous systemof algebraic equations
that define the modes of vibrations. Hence analytical expressions for computation are
derived. For verification of the theoretical results numerical examples for the same
cantilever beam are presented. In case of different angular velocities the time
histories of the amplitudes of vibrations, respectively, of the frequencies, show the
significant influence of the centrifugal accelerations, as well as coincidence with the
analytical computations.

['7.6 | Todorov, T., Nikolov, N., Todorov, G., Ralev, Y. Modelling and investigation of a | 10.000
hybrid thermal energy harvester. MATEC Web of Conferences, Volume 148, 2
February 2018, Article number 12002 2017 International Conference on Engineering
Vibration, ICoEV 2017; Sofia; Bulgaria; 4 September 2017 through 7 September
2017; Code 134142,

ISSN: 2261236X, DOI: 10.1051/matecconf/201814812002
https://www.scopus.com/record/display.uri?eid=2-s2.0-
85041746180&origin=resultslist

MOJIEJIMPAHE U N3CJIEJIBAHE HA XUBPUJIEH TEPMAJIEH
EHEPTUEH KOMBAMH
HpeI[CTaBeHaTa cTraTtusa C€ 3aHNUMaBa C AUHAMWUYHU U CKCHepI/IMeHTaJIHI/I HN3CJICABAaHUA
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Ha XMOpHJIEH eHeprueH KoMOaifH, ChabpiKall Teld OT CIUIaB ¢ mameT Ha Qopmara
(SMA) u enmacTu4Ha KOH30Ja C MHUE30€NeKTpUdeH cioi. SMA TenTta mepuoguvIHO
MPOMEHsI TeMmIlepaTypaTa CH IMOJ BB3ICUCTBHETO HA HarpsArta IUJIoYa, KOSTO Ce
npubmkaBa u otaanedaBa or SMA tenra. [IpomsiHara Ha gpmxuHata Ha SMA
TeNTa MPUYUHSIBA BbPTEHE Ha Harpsrara mioua. [Inoyara ce HarpsBa oT HarpeBaTeln
C MOCTOsIHHA TemmnepaTypa. [loBTapsmure ce yabkeHus U cBUBaHus Ha SMA Tenta
OrbBaT MHE30€NEKTPUYHATA KOH30JIa, KOSTO TEHEpHpa EJIEKTPUYECKU 3apsiii.
EdextsT Ha mamerTa Ha opMaTa e MpeACTaBeH KaTo TeMIepaTypHa anpoKCUMaIus
Ha Moxayina Ha IOur. Ch3maneH € MMHAMHYEH MOl Ha €HEePTUMHUS KOMOalH U ca
IPEJICTAaBEHU HSAKOM aHATMTUYHU u3ciefBaHus. C momollTa Ha eKcIepuMeHTallHa
YCTaHOBKA Ca W3MEPEHU YCKOPEHHMETO, CuiaTa, TeMIleparypara M H3XOAHOTO
Hanpe)xeHue. TeopeTHYHHUTe pe3yiATaTd ca TOTBBPACHU EKCIIEPUMEHTAHO.
HanpaBenn ce HsIKOM 3akiloueHUsi 3a Hail-moOpara NPOU3BOAMTETHOCT Ha
EHEePTUIHHS KOMOaiiH.

MODELLING AND INVESTIGATION OF A HYBRID THERMAL ENERGY
HARVESTER
The presented paper deals with dynamical and experimental investigations of a
hybrid energy harvester containing shape memory alloy (SMA) wire and elastic
cantilever with piezoelectric layer. The SMA wire periodically changes its
temperature under the influence of a heated plate that approaches and moves away
from the SMA wire. The change of SMA wire length causes rotation of the hot plate.
The plate is heated by a heater with constant temperature. The repeated SMA wire
extensions and contractions bend the piezoelectric cantilever which generates electric
charges. The shape memory effect is presented as a temperature approximation of the
Young's modulus. A dynamical model of the energy harvester is created and some
analytical investigations are presented. With the help of an experimental setup the
acceleration, the force, the temperature, and the output voltage have been measured.
The theoretical results are validated experimentally. Some conclusions are made
about the best performance of the energy harvester.

I'7.7 | Todorov, G., Nikolov, N., Sofronov, Y., Gabrovski, N., Laleva, M., Gavrilov, T. | 6.667
2019, Computer aided design of customized implants based on CT-scan data and
virtual prototypes.

Lecture Notes of the Institute for Computer Sciences, Social-Informatics and
Telecommunications Engineering, LNICST

Volume 283, 2019, Pages 339-346.

ISSN 18678211, ISBN 978-303023975-6, DOI 10.1007/978-3-030-23976-3_30

4th EAI International Conference on Future Access Enablers of Ubiquitous and
Intelligent Infrastructures, FABULOUS 2019; Sofia; Bulgaria; 28 March 2019
through 29 March 2019; Code 232159
https://www.scopus.com/record/display.uri?eid=2-s2.0-

85075248741 &origin=resultslist

CAD NPOEKTUPAHE HA IEPCOHAJIMU3UPAHU UMIIJIAHTU,
BA3BUPAHO HA JAHHHU OT KOMITIOTBPHA TOMOI'PA®USA U
BUPTYAJIHU ITPOTOTHUIIN
[lepcoHasHUTEe MMIUIAHTH 3a PEKOHCTPYKLMSI HA YEPEMHO-JTUIEBU YBPEXKIAHUS
CTaBaT BCE MO-Ba)KHH MOpaau Mo-go0para cu MPOU3BOJUTEIHOCT OT MOJIEIUPAHETO
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Ha THUTAaHOBAa MpeXa WIM aJOIJIAaCTUYEH MaTepuaj MO0 BpeME Ha XUpPYypruyHa
omeparusi. ToBa ce NBDKM Ha AOOPOTO TMPHWISATaHE B O0JIaCTTa HA HMILIAHTA,
HAMAQJICHOTO BpEeME 3a omepanus © TOo-I00pUTe KO3METHYHH PEe3YJITaTH.
Cpb31aBaHeTO HA TaKMBA UMILIAHTU € MpeIU3BUKaTeNHA 3aaua. M3rpaien e CThbIKoB
nonxon 3a 3D MogenupaHe Ha MEPCOHATM3MPAHM HUMIUIAHTH 3a IIeJUTE Ha
KpaHUOILJIACTHKA Bb3 OCHOBA HA JAaHHM 3a MAallMEHTa, MOJyYeHHU Ype3 KOMMIIOThpHA
TomMorpadus. AIeKBaTHOCTTa Ha MPEUIOKEHUs MOJIXO0J € OLIEHEHA C pelllaBaHe Ha
KJIMHUYEH CIIy4aid.

COMPUTER AIDED DESIGN OF CUSTOMIZED IMPLANTS BASED ON
CT-SCAN DATA AND VIRTUAL PROTOTYPES

Personal implants for reconstruction of craniofacial harms become more and more
important due to their better performance than modelling titanium mesh or alloplastic
material during surgical operation. This is due to the good fit in the implant area,
reduced surgical time and better cosmetic results. The creating of such implants is a
challenging task. In this article structured process workflow with clearly defined
steps was introduced. All of the steps were evaluated with solving of clinical case. In
this first article the reconstruction from CT-data and 3D modelling of custom
implants for the purpose of cranioplasty were reviewed in details.

I'7.8 | Todorov, G., Nikolov, N., Sofronov, Y., Gabrovski, N., Laleva, M., Gavrilov, T.| 6.667
2019, Additive/subtractive computer aided manufacturing of customized implants
based on virtual prototypes.

Lecture Notes of the Institute for Computer Sciences, Social-Informatics and
Telecommunications Engineering, LNICST

Volume 283, 2019, Pages 347-360.

ISSN 18678211, ISBN 978-303023975-6, DOI 10.1007/978-3-030-23976-3_31

4th EAI International Conference on Future Access Enablers of Ubiquitous and
Intelligent Infrastructures, FABULOUS 2019; Sofia; Bulgaria; 28 March 2019
through 29 March 2019; Code 232159
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CAM U3PABOTBAHE YPE3 TEXHOJIOTUU C JOBABSIHE/OTHEMAHE
HA MATEPHUAJI HA ITEPCOHAJIN3UPAHU UMIIJIAHTU, BASBUPAHO
HA BUPTYAJIHU NPOTOTHUIIN
M3non3BaHeTo Ha MEPCOHATHU MMIUIAHTH 33 PEKOHCTPYKLHSI HA UYEPEIMHO-JULIEBU
YBpEXKJIaHUs CTaBa BCE MO-BAXXHO MOPAIH MO-700paTa MPOU3BOAUTEIHOCT, 100pOTO
npuiIsraHe B 00J1aCTTa Ha UMIUIAHTAa, HAMAJIEHOTO BPEME 3a Omepalus U Mo-100pute
KO3METUYHH PE3yJATaTH OT TpaJAUIMOHHATa Mpeka. BbIpeku ye cbh3laBaHETO Ha
TaKMBa UMILJIAHTH € CJIOXKHA 3a/1a4a, B Ta3H CTATHUs ca pa3riieJaHu Bb3MOKHOCTHUTE 3a
u3paboTBaHE Ha MEPCOHAIM3UPAHM UMIUIAHTH  TOCPEICTBOM  HMHOBAaTHUBHU
MIPOU3BOJICTBEHN METOIM, Oa3upaHu Ha U3BbpIIeHa 3D peKoHCTpyKIUsA/ MOAETUPaHE
Yype3 HU3rpajieH CTHIKOB MNOJAXOJ. AJIEKBAaTHOCTTa Ha TMPEMJIOKEHHS MOIXO0J HU

MOJIyYEHUTE PE3YNITaTH € OLIEHEHA C pelllaBaHe Ha KJIMHUYEH CITydail.

ADDITIVE/SUBTRACTIVE COMPUTER AIDED MANUFACTURING OF
CUSTOMIZED IMPLANTS BASED ON VIRTUAL PROTOTYPES
Using of personal implants for reconstruction of craniofacial harms become more and
more important due to the better performance, good fit in the implant area, reduced
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surgical time and better cosmetic results then traditional mesh. Although creating of
such implants is a complex task, but in this article structured process workflow with
clearly defined steps was introduced. All of the steps were evaluated with solving of
clinical case. In this second article using innovative manufacturing methods based on
3D Reconstruction/Modelling and final result were explored in details.

I'7.9 | Todorov, T., Nikolov, N., Nikolov, R., Sofronov, Y., Kochev, L. Optimization of | 8.000
micro-electro-mechanical piezoelectric energy harvesters with interdigitated
electrodes.
Journal of the Balkan Tribological Association
Volume 25, Issue 3, 2019, Pages 535-545.
ISSN 13104772
https://www.scopus.com/record/display.uri?eid=2-s2.0-
85081207578&aorigin=resultslist
OIITUMU3ALINA HA MUKPO-EJIEKTPO-MEXAHUYHHU
MUE3OEJEKTPUYHA EHEPTUMHU KOMBAWHU C UTHTETPUPAHU
EJEKTPOAA
B cratuara e pasriacaad MCToAa 3a ONTUMHU3UPAHC Ha MMUC30CICKTPUIHOTO
Halpe)KeHUEe Ha BHOPALMOHHUS MHKPOEIEKTPOMEXaHHUYEH EHEprHeH KOMOaiH 1o
OTHOIICHHWEC Ha HU3XOAHOTO HAIIPCKCHHUC. I/ISCJ'IGI[BaHI/ITC TPECNTAILUW CJICMCHTU Ca
KOH30JI1 Hu HBOﬁHO 3aXBaHaTu 1pe€an € MUC3O0CICKTPUYIHU THHKOCJIOMHHM CJIOEBE.
Bbpxy ropHara NOBBPXHOCT Ha NHUE30CJIIEKTPUYHUTE CIIOEBE Ca Pa3MOJIOKEHHU
MEXIUHHHU €JIEKTPOJIH, 3a J1a C€ MOBHUINU €(PEKTUBHOCTTA Ha €HEPTHTHUS KOMOaKH.
HepaBHOMEpHOTO pa3zmpeiesieHue Ha MUE30EJCKTPUYHUTE 3apsiau MO TpemnTsiiara
CTPYKTypa € pe3yiTaT OT HEPABHOMEPHO pPa3MpeelICHUEe Ha HAMPEXKECHUETO TIPHU
orbBaHe. llenTa Ha MeTOMa 32 ONTUMM3ALIMS, OMTMCAH B CTATHUSATA, € Ja CE ONMPEACIIH
ONTUMAJIHATa ABJDKWHA U IMMO3UIUA Ha NHUE30CICKTPUIHUTE NHTCIPHUPAHU CIICKTPOAU
BBpPXY IMOBBPXHOCTTA Ha CJIaCTHUYHaTa rpe€aa, Taka 4€ Aga CC IMOJIyYHd MaKCHMAaJIHO
N3XOJHO HAIIPEKCHUC ITPU MUHUMAJTHO BB3MOKXHH ABJIKWHU Ha IMUE30CTICKTPUIHUTE
cioeBe. Pa3riexmaHusaAT ONTHMM3AIlMOHEH METOJ MOXKE Ja Cce€ HW3Ioi3Ba 3a
NpOCKTHpaHe Ha XHMOPUIHM THE30€IeKTPUYHU  EHEPruiHM KoMOailHH ¢
KOMOWHUPAHO BUOPAIIMIOHHO U TPHOOETEKTPUYHO JICHCTBHE.

OPTIMIZATION OF MICRO-ELECTRO-MECHANICAL
PIEZOELECTRIC ENERGY HARVESTERS WITH INTERDIGITATED
ELECTRODES
The paper considers a method for optimization of piezoelectric voltage of vibrating
microelectromechanical energy harvester with respect to the output voltage. The
investigated vibrating elements are cantilevers and doubly clamped beams with
piezoelectric thin film layers. Interdigitated electrodes are disposed on the top surface
of piezoelectric layers in order to increase the efficiency of the energy harvester. The
non-uniform distribution of piezoelectric charges along vibrating structure is a result
of non-uniform distribution of bending stress. The aim of optimization method
described in the paper is to determine the optimal length and position of the
piezoelectric interdigitated electrodes on the surface of the elastic beam so that the
maximum output voltage to be obtained at minimal possible lengths of the
piezoelectric layers. The considered optimization method can be used for design of
hybrid piezoelectric energy harvesters with combined vibrating and triboelectric
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action.

['7.10 | Todorov, T., Valchev, S., Moll, F., Nikolov, N., Nikolov, R. Combined Piezoelectric | 8.000
Vibroimpact Energy Harvester with Improved Performance.
Proceedings - 2019 1st International Conference on Control Systems, Mathematical
Modelling, Automation and Energy Efficiency, SUMMA 2019
November 2019, Article number 8947624, Pages 650-655
1st International Conference on Control Systems, Mathematical Modelling,
Automation and Energy Efficiency, SUMMA 2019; Lipetsk; Russian Federation; 20
November 2019 through 22 November 2019; Code 156544
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KOMBHUHUPAH NUE3OEJEKTPUYEH BUBPOYJIAPEH EHEPI'MEH
KOMBAWMH C NOAOBPEHA ITPOU3BOJAUTEJHOCT
OOekT Ha craruATa € HOB BHOpAIMOHEH EHEpPrueH KOMOailH, CBCTOSII c€ OT
KOH30JIHa Tpefia ChC chepryHa WHEPLUMOHHA Maca, NPUKpENeHa KbM CBOOOTHUS U
Kpail. AMIUINTYIUTE Ha TPENTEHMsATAa Ha KOH30JlaTa ca OTPaHUMYEHU OT CTaTHUYHU
eJIaCTHYHU MeMOpaHH, cpelry KOuTo cdepata ce yaps. J[Ba nue3oeneKTpudHu Cios,
Pa3moJIOKEHN OT JABETE CTPaHM Ha KOH30J1aTa, MpeoOpa3yBaT MEXaHUYHATA SHEPTHS
Ha TPENTEHUATA U YIapHWTE B €JICKTpUUecKa eHeprus. Bcska oT aBere memOpaHu
npeoOpa3yBa JOMBJIHUTEIIHO CHEPTUATA HA yJapa B €ICKTPUIECKa C TTIOMOIITA Ha /1B
IMUE30CJICKTPUYHH CJI0A, KOUTO C€ OTJIaraT OT ropHaTta U JOJIHaTa 7| CTpaHa.
COMBINED PIEZOELECTRIC VIBROIMPACT ENERGY HARVESTER
WITH IMPROVED PERFORMANCE
The paper deals with a novel vibrating energy harvester consisting of a cantilever
beam with a spherical inertial mass attached on its free end. The vibration amplitudes
of the cantilever are limited by static elastic membranes against which the sphere
impacts. Two piezoelectric layers disposed on both sides of the cantilever convert the
mechanical energy of the vibrations and of the impacts into electrical energy. Each of
the two membranes convert additionally impact energy into electrical one with the
help of two piezoelectric layers which are deposited on its top and bottom sides.

I'7.11 | Kandeva, M., Svoboda, P., Nikolov, N., Todorov, T., Sofronov, Y., Pokusov4, M., | 5.714

Vencl, A. Effect of silicon carbide nanoparticles size on friction properties of

electroless nickel coatings.

Journal of Environmental Protection and Ecology
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BJIUSIHUE HA PASMEPA HA HAHOYACTUIUTE CUJIMIIUEB KAPBU /]

BBHPXY CBOMCTBA HA TPEHE HA HUKEJIOBU XUMHUYECKHA

MNOKPUTHUA

[IpousBeneHn ca HUKEIOBH MOKPHUTHUS Ype3 XMMUYECKH Tpoliec, 6e3 U ¢ 1o0aBsHe Ha

5-7 obemun % nanouactuuu SiC c met pasnuunu pazmepa (10, 45, 100, 150 u 700

nm B ,Z[I/IaMeT’bp). HOKpI/ITI/ISITa 6$IX3. TCCTBAHU B CBHCTOAHUC HaA ACTIOHUPAHC U B

TepMHYHO 00paboTeHo cherosiHue (HarpsiBane mpu 300°C 3a 6 h) ¢ moaroroBka Ha
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ABC pa3jiMdH TCKCTYpHU Ha MOBBPXHOCTTA. To3u Tun IOKPUTHUA 65IX21 TECTBaAHU
npeau TOBa W TOKa3axa MoJoOpeHa yCTOMYMBOCT Ha aOpa3uBHO HM3HOCBAHE.
Koedunuenture Ha TpueHe Ha NOKPUTHSATA B KOHTAKT ¢ OPOH30BO KOHTPATSIIO ca
OTIpeieJIeH! B YCIIOBUATA HA CTalfHA TemmepaTypa u 0e3 cMa3BaHe. AHAIM3UPAHU U
06C’bI[eHI/I Cca CTaTUYHUAT W KHUHECTUYHUAT KOC(l)I/II_[I/IeHT Ha TPHUCHE, KAaKTO H
pasiMKaTa MEXIy TSX. YCTaHOBEHO € W BIMSHHETO Ha pa3Mmepa Ha BrpageHute SiC
YaCTUIKU B KOMIIO3UTHUTE IOKPUTUSA BbPXY U3IIUTAHUTEC CBOMCTBA Ha TPUCHC Ha TE3U
IIOKPHUTHSL.
EFFECT OF SILICON CARBIDE NANOPARTICLES SIZE ON FRICTION
PROPERTIES OF ELECTROLESS NICKEL COATINGS

The nickel coatings were produced by electroless plating process, without and with
addition of 5-7 vol.% SiC nanoparticles of five different sizes (10, 45, 100, 150 and
700 nm in diameter). Coatings were tested in as-deposited and in heat treated
(heating at 300°C for 6 h) condition, with two different surface textures preparation.
This type of coatings was previously tested and showed improved abrasive wear
resistance. Coefficients of friction testing of electroless nickel coatings in contact
with bronze counter-body were determined in ambient air and unlubricated
conditions. Static and kinetic coefficient of friction, as well as the difference between
them, were analysed and discussed. The influence of size of embedded SiC particles
in composite coatings, on tested friction properties of these coatings was also
determined.

I'7.12 | Nikolov, D., Ganev, B., Marinov, M. B., Nikolov, N. Smart Sensor Node for | 10.000
Distributed Noise Monitoring.
2020 29th International Scientific Conference Electronics, ET 2020 — Proceedings
ISBN 978-172817426-6, DOI 10.1109/ET50336.2020.9238169
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HUHTEJIET'EHTEH CEH30PEH BB3EJI 3A PASIIPEJIEJIEH
MOHUTOPHUHI HA LTYM
HM3maranero Ha MUJIMOHU XO0pa Ha BUCOKHM HHMBA Ha IIYM B I'paZiICKa ¢cpc€aa € CCPUO3CH
npo6iem B cBeToBeH Maiad. OCHOBHMAT U3TOYHHUK Ha IIYM € TPAJACKUAT TPAHCIOPT,
0Cc00EHO KeNe30MbTHUAT TpaHCHopT. IIbpBaTa cThIKA 3a ompenensHe Ha pHUCKa B
TO3U KOHTCKCT € Ja CC IMPOBCAAT IMPOYYBAHHA 3a HHBATA HA IIyMa Ha OCHOBHHTC
BB3JIM Ha I'PAJCKUTE TPAHCHIOPTHU cucTeMu. Ta3u paboTa mnpencTaBsi IPOSKTUPAHETO
1 BHCAPABAHCTO HAa MHTCIIMI'CHTCH CCH30PCH BBH3CJI 3a PA3MPCACIICH MOHUTOPHUHI HA
ITyMOBOTO 3aMbpPCABAHC. I/IBMepBaHI/IHTa CbC CCH30PHUTC MOAYJIN Ca MPECAHA3HAUCHU
OCHOBHO 3a OIICHKAa Ha IITYMOBOTO HATOBAapBaHC Ha IIOJI3BATCIIMTC Ha I'PaaCKUs
TPAHCIIOPT M CE€ W3BBPIIBAT HA CIUPKH HA TpamBai, MeTpo M aBTOOyc. [IbpBHTE
pe3yaTaTH OT M3MEpBaHE IMOKa3BaT, Y€ HUBATa Ha ITyM B METPOTO M aBTOOYCHHUTE
CIIMPKHK MOXKE Ja HaJABUIIABAT MPCIOPBUYAHUTE B HACOKUTE OT CaeroBHaTa 3ApaBHa
opranu3anusi W EBpomeiickara areHuusi 3a OKOJHA cpena. Bb3 ocHOBa Ha
M3MEpPBAHUATA MOraT Jla c€ MpeArnpueMar JACHCTBHS 3a HaMalIBaHE Ha PHUCKA OT
HA3JIaraHe Ha IIyM B METPOTO U aBTOTapuTe.
SMART SENSOR NODE FOR DISTRIBUTED NOISE MONITORING
The exposure of millions of people to high noise levels in urban environments is a
serious problem globally. The main source of noise is public transport, especially rail
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transport. The first step in determining the risk in this context is to conduct studies of
the noise levels of major nodes of urban transport systems. This work presents the
design and implementation of a smart sensor node for distributed noise pollution
monitoring. The measurements with the sensor modules are mainly intended for
estimating the noise load of the users of public transport and are made at a tram,
subway and bus stops. The first measurement results show that the noise levels in the
subway and bus stops may exceed the recommended exposure guidelines from the
World Health Organization (WHOQO) and the European Environment Agency [1].
Based on the measurements, actions can be taken to reduce the noise exposure risk in
subway and bus stations.

['7.13 | Kamberov, K., Todorov, G., Sofronov, Y., Nikolov, N. Methodology for designing, | 10.000
manufacturing and integration of personalized spinal implants for surgical treatment
of the cervical spine.
AIP Conference Proceedings, 2021, Volume 2333, 8 March 2021, Article number
110009, 46th International Conference on Applications of Mathematics in
Engineering and Economics, AMEE 2020, Sofia, 7 June 2020 through 13 June 2020,
Code 167750
ISBN 978-073544077-7, DOI 10.1063/5.0042381
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METOJ0JIOI'usl 3A TIPOEKTUPAHE, TIPOU3BOJACTBO U

UHTEI'PUPAHE HA IIEPCOHAJIN3BUPAHU UMIIJIAHTHU 3A
XWUPYPTUYHO JIEYEHWUE HA 3ABOJISIBAHUS B IIUAHUSI OTAEJ HA

I'PbBHAYHUSA CTDHJb

NHoBanuute B ChbBpEMEHHATa HEBPOXUPYPTUs M THKAHHOTO HHXKEHEPCTBO CBHIIO
JIOBEZI0Xa JI0 pa3pabOTBAaHETO HA METOJMOJIOTHS 3a MPOCKTHUPAHE, MPOU3BOJCTBO H
WHTETpUpaHe Ha TPpbOHAYHM TMEpCOHAIM3UpaHW uMIUIaHTU. llenta Ha Te3m
NMEePCOHAIM3UPAHN HMIUIAHTA € J1a OTroBapsAT TMNepPEeKTHO Ha HYXKIUTE U
aHATOMUYHUTE OCOOEHOCTH Ha KOHKPCTHHA MAIUMCHT U CJIICAOBATCIIHO Ca HA4YWH 3a
Ch3/1aBaHE Ha MO-100pH YCIOBHS 32 (YHKIMOHATHO BBH3CTAHOBSBAHE M LISJIOCTHO
nogo0psBaHe Ha JieueHueto. B nenus npouec or IMP ckaHupane 10 mpoeKTHpaHe,
pa3paboTBaHe W MHTErpHpaHe Ha MMIUIAHTA, Ofxa BKIIOYEHU Ipyla CHelHaIHCTH-
MHXXEHEpPU U HEBpOoXUpyp3Hu. IIppBara cThmka oT mpoleca € 1a ce Hanpasu 3D mozaen
0T KOMITIOThPHATa ToMorpadus Ha rpbOHa4YHMs CTHJIO C MOMOIITa Ha codTyepa
MIMICS Medical. CrneaBamara cThIKa € Ja c€ MPOCKTHpa MOJENT Ha
nepcoHaM3upanns UMIUIAHT B 3D B choTBeTCTBHE C TPHOHAYHUS CTHIO Ha
KOHKPETHHS NalMeHT, KOETO MOXKE Jla ce Hampasu B 3-Matic. CnenBamaTa cTbika e
npucrnoco0sBaHETO Ha MMIUIAHTAa KbM KOHKpeTHHs ciyd4ail. Cb3maBaHeTO Ha
HMIUIaHTa € CJicABallaTa CTbhIIKa, BBIIPCKU Y€ BCCKHU cnyqaﬁ € pa3JIMuCH U HU3UCKBA
VHUKAQJIHA PEIICHHs] OTHOCHO pa3Mepa M ¢opmara Ha wuMIUiaHTa. ChIecTByBatT
pa3uyHu OMOCHBMECTUMHU MaTepuaid U Gopmu Ha uMmIutaHTH. [locnennara crhiika
€ IIOCTAaBsAHCTO HAa UMIINIAHTA OT HEBPOXUPYP3H. I_ICJ'ITa Ha MHOBAIIUHUTEC € 1a BHCOAPAT
METOJIOJIOTHSITAa U OCBEH TOBA Jla HAMpaBsT Ipoleca no-npennseH. MHoBanuure e
HaMepsAT TPSKO MPHUJIOKEHHWE B 00JacTTa Ha ChBPEMEHHATa HEBPOXHUPYPTHUS W IIIE
[IOCTUI'HAT HE CaMO JICUCHUE Ha 3360J'I$IBaHeTO, HO U HO,I[O6p$IBaHe Ha Ka4€CTBOTO Ha
J)KUBOT Ha marueHTta. [locTuraneTo Ha Ta3W 1EN 1€ OCUTYPH JIOCTHII IO TO3U BHU
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BUCOKOTCXHOJIOTMYHO JICUCHUC 3a IIMPOKA I'pyIia MalucCHTH.

METHODOLOGY FOR DESIGNING, MANUFACTURING AND
INTEGRATION OF PERSONALIZED SPINAL IMPLANTS FOR
SURGICAL TREATMENT OF THE CERVICAL SPINE
Innovations of the modern neurosurgery and tissue engineering also has led to
development of methodology for designing, manufacturing and integration of spinal
personalized implants. The purpose of these personalized implants is to perfectly
match the needs and anatomical features of the particular patient and therefore it is a
way to create better conditions for functional recovery, and overall improve
treatment. In the whole process from MRI scanning to designing, developing and
integrating the implant were involved a group of specialists-engineers and
neurosurgeons. First step of the process is to make a 3D model from the CT file of
the spine using MIMICS Medical software. The next step is to design a model of the
personalized implant in 3D matching to the person's spine, which could be done in 3-
Matic. Another step is adjusting the implant to the personal case. The development of
the implant is the next step although every case is different and requires unique
decisions about the size and the form of the implant. VVarious biocompatible materials
and shapes of implants exist. The final step is the implementation of the implant by
neurosurgeons. The aim of the innovations is to inculcate the methodology and
moreover to make the process more precise. The innovations will find direct
application in the field of modern neurosurgery and will achieve not only treatment
of the disease but also improvement of the quality of life of the patient. Achieving
this goal will provide access to this type of high-tech treatment for a broad group of

patients.
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EKCIIEPUMEHTAJIHO IPOYUYUBAHE U AHAJIU3 HA MAXAJIO C

MEMC AKCEJIEPOMETBP

HaHpeﬂ’bK’bT B  MHUKPOTCXHOJIOTUUTC TIPC3 TMOCICAHUTC IOCCCTUIICTHUA I103BOJIA
MMpONU3BOACTBOTO Ha MHHUATIOPHHU, CBTUHH, HWHTCIPHUPAHU aAKCCICPOMCTPU U
JKUPOCKOIH, MOAXOIAIIN 3a U3IOJI3BAHC IIPHU aHAJIM3a HAa ABUKCHUCTO HAa pa3IMYHU
00€KTH, MEXaHU3MHU W MalMHU. Ta3u cTaTusl MpeCTaBs MOIX0/T 3a MPOBEXKIaHE Ha
CKCIICPUMCHTHU C MAaTEMATUYCCKO MaxaJio € IMMoOMOIITa Ha TPUOCEH MHUKPOMEXaHUYCH
aKCeJIePOMEThP, HUCKOOIO/DKETEH MUKPOKOHTPOJEP U O€3KWueH KOMYHUKAIIMOHECH
Moays. ExcriepuMeHTHTE TOKa3BaT, Y€ M3II0JI3BAHETO HAa WHTErpUpaHd LHU(PPOBU
AKCCIICPOMETPHU 3a U3CJICABAHC HA MAaTEMATUYCCKO MaxaJjlo npeajiara Bb3MOXKHOCT 3a
HU3BBPIIBAHE HAa MHOI'O HO-321I[LJ'I6OLICH aHaJIM3 Ha IMOBCACHHUCTO Ha TPCHTAIIUTC
CHCTEMHU B CpPAaBHEHHME C KOHBEHUMOHAIHMWS aHaiu3. EQHO OT JOCTOMHCTBaTa Ha
H3CJICABAHCTO € CBIIOCTAaBAHCTO HaA HUSMEPCHHUTEC PE3YITAaTU C TCOPCTUYUYHHUTE,
IMOJIYYCHH OT YHCJICHO PCHICHUEC Ha MaTEMAaTUYCCKHU MOACIT Ha CUCTEMATa, KOETO HE
OTUYUTAa HUKAKBU CBHIIPOTHUBJICHUS. HezaBucumo ot TOBaA, MPCABUACHUTEC YCKOPCHHA



https://www.scopus.com/record/display.uri?eid=2-s2.0-85119003595&origin=resultslist
https://www.scopus.com/record/display.uri?eid=2-s2.0-85119003595&origin=resultslist

PestomeTa Ha Hay4YHUTE TpyaoBE Ha 6'b]'ll'apCKVI W Ha aHITIMACKKN e3MK

Ha MaxaJioTo, M3MEPCHH Ha JBHOTO Ha KOHILCHTpHpaHaTa Maca OT MHTCTpHUpaHus
AKCCIICPOMETDHP, A0 Ir'oJIsiMa CTCIICH CHBIIAAAT C TCOPCTUYHO MOJTYUYCHUTC PC3YyJITATU.
OTKIIOHEHHATA MEXIYy H3MEPEHUTE pe3yJlTaTd M TEOPETUYHUTE, IOJYyYEHH OT
YUCJICHOTO PCHICHUC Ha I[I/I(bepeHLII/Ia)IHI/ITe YpaBHCHHA HA MAaTCMATUYCCKUA MOJCII,
Ca B I'paHUIUTEC HAa NHXKXCHCPHATA TOYHOCT.
PENDULUM EXPERIMENTAL STUDY AND ANALYSIS WITH MEMS
ACCELEROMETER

Advances in micro-technologies in recent decades have enabled the production of
miniature, inexpensive, integrated accelerometers and gyroscopes suitable for use in
the analysis of the motion of various objects, mechanisms, and machines. This paper
presents an approach for conducting experiments with a mathematical pendulum
using a three-axial micromechanical accelerometer, a low-budget microcontroller,
and a wireless communication module. Experiments have shown that the use of
integrated digital accelerometers to study the kinetics of a mathematical pendulum
offers the opportunity to perform a much more in-depth analysis of the behaviour of
oscillating systems compared to conventional analysis. One of the merits of the
research is the comparison of the measured results with the theoretical ones, obtained
from a numerical solution of a mathematical model of the system, which does not
take into account any resistances. Nevertheless, the predicted pendulum accelerations
measured at the bottom of the concentrated mass by the integrated accelerometer
largely coincide with the theoretically obtained results. The deviations between the
measured results and the theoretical ones, obtained from the numerical solution of the
differential equations of the mathematical model, are within the limits of the
engineering accuracy.

['7.15 | Marinov, M., Nikolov, N., Dimitrov, S., Todorov, T., Stoyanova, Y., Nikolov, G. | 6.667
Linear Interval Approximation for Smart Sensors and 10T Devices. Sensors (ISSN
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JJMHEMHA UHTEPBAJTHA AITPOKCUMAIIUS ITPU UHTEJIETEHTHH
CEH30PU U HHTEPHET HA HEIIIATA (IOT) YCTPOMCTBA

B Taszu paboTa e BbBEACH U M3IOJI3BAaH MHOBATUBEH MOJXO 32 aJanTHBHA JTUHEHHA
WHTEpBaJHA AalpOKCHMMallUsl Ha XapaKTEPUCTHUKUTE Ha CEH30pHU, KOUTO ca
mudepennupyemu ¢ynkuuu. lLlenta e ma ce momyyd AMCKpPETeH TUI OOpaTHa
XapaKTEepUCTUKA HA CEH30pa, C MPEABAPHUTENIHO 3a/1aJieHa MaKCUMalHa Tpelika Ha
anpoKCUMAIlMATa, C MHHUMHU3HpaHE Ha Opos Ha TOYKHUTE, ONPEICIISIIN
XapaKTepUCTUKATa, KOETO OT CBOS CTpaHa € CBBP3aHO C BB3MOKHOCTHUTE 3a
M3TO0JI3BaHE HA MUKPOKOHTPOJIEPH C OTPAHNUYCHH CHEPTHUITHU U TaMeTOBHU pecypcu. B
TO3M KOHTEKCT PE3YJITAaTUTE OT IPOYYBAHETO IMOKa3BaT, ye 3a MPEOJOJsSBaHE Ha
npoOJeMUTe, MPOU3TUYAINM OT PECYpCHUTE OTPAaHUYCHHS HAa WHTEIMTCHTHHUTE
YCTpOMCTBA, ca HEOOXOIUMHU TMOIXOAIIN ,JICKU' AITOPUTMH, KOUTO ITO3BOJISBAT
e(heKTUBHA CBBP3aHOCT M MHTEIMICHTHO YIPABJICHUE Ha MPOIIECHTE Ha M3MEpPBAHE.
MeTtoabT WMa JIB€ NMPEIUMCTBA: ITbPBO, €BTHUHU MHKPOKOHTPOJIEPU MOTaT Ja ce
W3TOJ3BAT 3a XapJyepHO BHEAPsSBAHE HAa WHIYCTPHAIHUTE CEH30PHH YCTPOMCTBA;
BTOPO, ONTHUMAJIHOTO TOApAa3ACiCHNe Ha oO0XBaTa Ha HW3MEpPBaHE HaMajsiBa
MPOCTPAHCTBOTO B MaMeTTa Ha MHKPOKOHTPOJIEpA, HEOOXOIMMO 3a ChbXpPaHCHHE Ha
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napaMeTpuTe Ha JIMHEApU3WpaHATa XapaKTepUCTHKA. BbIpeku de 0O0CHKITaHUTE
N3YUCIIUTCIIHU MIPUMEPH Ca HACOUCHU KbM U3IrPAKIAHC Ha aJalITUBHU HpI/I6JII/I)KeHI/I$I
3a TEMIEPATypHU CEH30pH, AITOPUTHMBT MOKE JIECHO Ja ObJie pa3mIupeH 0 MHOTO
JIPYTH TUIIOBE CEH30PU M MOXKE J1a TT0J00pH MPOU3BOAUTEIHOCTTA HA YCTPOMCTBA C
OTpaHWYCHU pecypcd. 3a 3aJajieHa MaKCHMallHA Tpelika IMpH armpOKCHMAIUsTa,
oOpaTHaTa XapaKTEpPHUCTHKAa Ha CEH30pa C€ HaMHpa IUPEKTHO B JIMHEApU3HMpaHa
dbopma. JlobIHUTETHN TPEAMMCTBA HA TIPEIJIOKEHHS OAXO0/ ca: (1) MaKcCHMaliHaTa
rpelika Mnpy JMHeapu3alys Ha oOpaTHaTa XapaKTepPUCTHKA Ha CEH30pa BbB BCHUYKH
WHTEPBaJIM, OCBEH B OOIIUs CIIy4ail Ha MOCJIEIHUS, € €IHa U ChIa; (il) MOAXOAbT
MO3BOJISIBA HEPAaBHOMEPHO pa3NpeielieHHe Ha MaKCHMallHaTa Tpelrka Ha
aNPOKCUMAIUATA, T.€. PA3IMYHA MAaKCUMAITHU TPEIIKH Ha alipOKCHMAIUATa MOTaT J1a
ObJaT 3a7aBaHU 3a PA3IMYHH MHTEpBaIH; (ii1) MOIXOMBT IMO3BOJISABA MPUIATAHETO
KbM OOHMS TUN JTU(PEPEHIMPYEMH XapaKTEPUCTHKH Ha CEH30PH, BKIFOYBAIIN
WHTEPBAJIM, B KOUTO XapaKTEPUCTUKATa € BJUThOHATA KPHUBA, U WHTEPBAIHU, B KOUTO
XapaKTEPUCTHKATA € M3ITbKHAJIA KPUBA.

LINEAR INTERVAL APPROXIMATION FOR SMART SENSORS AND IOT
DEVICES

In this work, we introduce and use an innovative approach for adaptive piecewise
linear interval approximation of sensor characteristics, which are differentiable
functions. The aim is to obtain a discreet type of inverse sensor characteristic, with a
predefined maximum approximation error, with minimization of the number of
points defining the characteristic, which in turn is related to the possibilities for using
microcontrollers with limited energy and memory resources. In this context, the
results from the study indicate that to overcome the problems arising from the
resource constraints of smart devices, appropriate “lightweight” algorithms are
needed that allow efficient connectivity and intelligent management of the
measurement processes. The method has two ben-efits: first, low-cost
microcontrollers could be used for hardware implementation of the industrial sensor
devices; second, the optimal subdivision of the measurement range reduces the space
in the memory of the microcontroller necessary for storage of the parameters of the
linearized character-istic. Although the discussed computational examples are aimed
at building adaptive approximations for temperature sensors, the algorithm can easily
be extended to many other sensor types and can improve the performance of
resource-constrained devices. For prescribed maximum approximation error, the
inverse sensor characteristic is found directly in the linearized form. Further ad-
vantages of the proposed approach are: (i) the maximum error under linearization of
the inverse sensor characteristic at all intervals, except in the general case of the last
one, is the same; (ii) the approach allows non-uniform distribution of maximum
approximation error, i.e., different maximum approximation errors could be assigned
to particular intervals; (iii) the approach allows the application to the general type of
differentiable sensor characteristics with piecewise concave/con-vex properties.

I'7.16 | Zagorski, M., Todorov, G., Nikolov, N., Sofronov, Y., Kandeva, M. Investigation on
wear of biopolymer parts produced by 3D printing in lubricated sliding conditions.
Industrial Lubrication and Tribology, 2022. 8.000
ISSN 00368792, DOI 10.1108/ILT-06-2021-0214
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MU3CJEIBAHE HA N3BHOCBAHETO HA BUOITIOJIUMEPHU OBPA3LIU
MOJYUYEHU YPE3 3D IPUHTHUHI B YCJIOBUSI HA PEBEPCUBHO
TPUEHE CbC CMA3BAHE B 30HATA HA KOHTAKT
Ilen na m3cneaBaneTo: lleara Ha ToBa M3CJEABaHE € Ja CE M3Cje[Ba BIMSIHUETO HA
TeMIlepaTypara Ha TIied4aT BBPXY HAKOJKO TPHOOJOTHYHU  IMapaMeThbpa.
Unesi/merononorusi/moaxoa: O6pazmute ca uzpadborenu ot nomnaktua (PLA) npu
pa3nu4yHu Temieparypu Ha medar. llomydeHu ca pe3ynTtaTd 3a BIMSHHETO Ha
TeMmrepaTypara Ha I[edaT BbpXY JHUHEHHOTO HW3HOCBAHE, HWHTEH3MBHOCTTA Ha
W3HOCBAHE, HW3HOCOYCTOMYMBOCTTA, TpalaBOCTTa M  MHKPOTBBPAOCTTa MpPH
PCBCPCUBHO TPHUCHC B TpI/I6OCI/ICTeMI/I C JBa pas3iMYHU THUIIA KOHTpATCIIa.
KOHCTaTaI_[I/II/II C orjic Ha MpPOBCACHUTC CKCIICPUMCHTU U 3am;n60qu aHaJIu3 Ha
MOJIYYCHHUTC NaHHH, MOKEC a CC 3aKJIF0UH, Y€ TEMIICpATypaTa Ha ICUAT Ha I[eTaﬁHHTe
or PLA e mpsiko cBbp3aHa ¢ TSAXHaTa MU3HOCOYCTOWYMBOCT — KOJIKOTO IIO-BHUCOKA €
TCMIICpaTypaTa Ha II€4YaT, TOJKOBA IO-TroJisMa € H3HOCOYCTOI>1‘-II/IBOCTT21, T.C.
Ioaxogdamo € MAaIlInHHU CIIEMCHTH (KOI/ITO paGOTHT B YCJIIOBUA Ha TPHUCHC U
HU3HOCBAHC, HAIIp. 3’b6HI/I KOJICJIA, TIIBb3ralu Jlarcpu u T.H.), aa 6’[:,Z[aT OTIICYaTBaHU
pU TO-BHCOKA TeMmIepaTypa. ABTEHTHYHOCT/MON3U: JIOKOIKOTO € W3BECTHO Ha
ABTOPUTC, TCMATAa HA TOBA U3CJICABAHC € OPUTHHAIHA U OT CHIICCTBCHO 3HAUCHUC 3a
OBJICIIOTO pa3BUTHE.
INVESTIGATION ON WEAR OF BIOPOLYMER PARTS PRODUCED BY
3D PRINTING IN LUBRICATED SLIDING CONDITIONS
Purpose: The purpose of this study is to investigate the influence of the printing
temperature on several tribological parameters. Design/methodology/approach:
Polylactic acid (PLA) samples are produced at different printing temperatures.
Results for the influence of the printing temperature on linear wear, wear intensity,
wear resistance, roughness and microhardness in condition of reverse sliding friction
of tribosystems with two different types of counterbodies were obtained. Findings: In
view of the experiments performed and a thorough analysis of the data obtained, it
can be concluded that the printing temperature of PLA parts is directly related to
their wear resistance — the higher the printing temperature, the greater the wear
resistance, i.e. when making PLA machinery elements (which are working under
conditions of friction and wear, e.g. gears, plain bearings and so on), it is appropriate
to print them at a higher temperature.
Originality/value: To the best of the authors’ knowledge, the topic of this study is
original and essential for future developments.

I'8. Hayuna ny0aukanus B He pe)epUPaHM CIIMCAHMS ¢ HAYYHO pPelleH3MPaHe WM B peJaKTUPAHU
KOJIEKTUBHU TPY/A0Be

Ne bubaunorpadcko onucanue Toukn
8.1 Pyces, P., MapunoB, M., I'ens60B, B., HuxonoB, H. Cunrtes nHa pammpau | 5.000

MEXaHWU3MH 3a MpeKapBaHe Ha BBTHKA MpU ThKauHWTEe MammHH. Proceedings of
International Scientific Conference UNITECH’04, Vol. II, Gabrovo, 18-19
November, 2004, c. 11-440 - 11-448. ISBN 954-683-304-5
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CHUHTE3 HA PAIIUPHU MEXAHU3MMU 3A IIPEKAPBAHE HA BbTBKA
IIPU TBKAYHUTE MAILIUHUA
CkopocTTa Ha BbThYHATA HMILKA IPU IBYPAIMPHUS MEXaHU3bM 3a MPEKApBAaHE Ha
BbTbKa Ha TbhKadHaTa MalllMHAa CC MNPOMCHS [Ba IbTH OT HyJIa OO MaKCHUMaJIHA
cToitHOCT W oOpatHO 1Mo Hyma. [Ipm TOoBa MO TMOMOOEH HAYMH C€ TPOMEHST U
HaIpeKCHUATA B MaT€prajia Ha BbThbYHATa HUIIIKA. Tosa mMoxe Ja ce I/I366FHG, aKo
panupuTe €€ MpeMECTBAT U3BCCTHO BPEME B €HA IMOCOKA U IMPCHACAHCTO HA BHTHKa
CC U3BHpIIBA IIPHU BHCOKaA a0bcoroTHA CKOpPOCT Ha ABMXXCHHUC M HHUCKA OTHOCHUTCIIHA
cKopocT Mexay Tsax. CHHTE3HpaHu ca MEXaHW3MU 3a MPEeKapBaHEe Ha BbThKAa, KOUTO
OCHUTYpSIBAT 3HAYUTEITHO MOI00psIBaHE HA MapaMeTPUTE Ha TEXHOJIOTUYHUS MPOIIEC.
SYNTHESIS OF RAPIER WEFT YARN MECHANISM OF WEAVING
MACHINES

The weft yarn's velocity of two-rapier weft yarn mechanism of weaving machines
change twice from zero to maximal value and back to zero. Thereby a weft yarn's
tension changes in a similar manner. This can be avoided if rapiers are moved some
time in one direction and the transfer of the weft is performed at a high absolute
velocity of motion and low relative velocity between them. Mechanisms for weft
insertion, which ensure considerable improvement the parameters of the
technological process are synthesized.

['8.2 | HukouoB, H. Tpuno3zunnonen cunte3 Ha snesapcku posupair pooor FEEDMAT 1. | 20.000
cn. Mexanuka Ha MamuHuTe, Op. 59, 2005, ¢. 171-176. ISSN 0861-9727
TPUITIO3UIIMOHEH CUHTE3 HA JIESIPCKU JJO3UPAILl POBOT

FEEDMAT 1

H3noxkeH e cHHTE3BT MO TPU IIOJIOKCHHA Ha MaHUITYJIAllMOHHHA MCEXAaHW3BM Ha

nesipcku aosupai; pooor FEEDMAT 1. [lonyuenuTte pe3yaTaTu ca M3IMOI3BaHH 3a

CTapTOBU TPH ONTUMHU3ANMOHHUS cUHTE3 Ha pobota. Poborure FEEDMAT 1 Beue

JIBE TOOUHHM ce u3paboTBar oT Obarapo-uemckara ¢upma SPESIMA GmbH u

YCIIEIIHO paboTsT B JISIPHH HA MHOTO CTPAaHU 10 CBETA.

THREE-POSITION SYNTHESYS OF DIECASTING DOSAGE ROBOT

FEEDMAT 1

The three-position synthesis of a guidance mechanism of die-casting dosage robot

FEEDMAT 1 is represented. The obtained results are used as a start point for the

optimal synthesis of the robot. The robots FEEDMAT 1 have been already

manufactured for two years by Bulgarian-German company SPESIMA GmbH and

works successfully in foundries of many countries.

I'8.3 I'ee00B, B., Jomumakos, P., HukoaoB, H., CaBues, C., MunkoB, M. Cunre3 u | 4.000
CUCTEMAaTHKa Ha CHUIUKIONTHN W XHUITOIUKIONIHN 3h0HH TperaBku. MexXxaHnka Ha
MaruauTe, Ne63, 2006, ¢. 91-98. ISSN 0861-9727
CHUHTE3 U CUCTEMATHUKA HA EITMIUKJIOUIHU 1
XUIMOUUKJIOUIHU 3bbHU ITPEJIABKHU

HampaBena e cucremaru3zanusi Ha ENUIUKIOUTHUTE W XHUIIOIUKIOWTHUTE 3HOHU
NpelaBKi C BBTPEIIHO 3allelBaHE W paszliuka eAuHuIia B Opos Ha 3nOute. KbM
KJIAaCMYeC-KUTE [EBHO-CTIUIIUKIIONIHA U [I€BHO-XUIIOIMKIONIHA 3h0HA MpeaaBKa ca
J00aBeHHM CHOTBETHO II0 [IB€ CHULMKIOMIHH U JBE XWUIOLMUKIOUIHU 3BHOHU
MpeaBKy, TIPU KOWTO LIEBHOTO KOJIENO € 3aMEHEHO ¢ MOHonuTHO. OmpenencHu ca
aHATUTHYHO TpouabT Ha 3p0a Ha KojelaTa OT TE3HW MPEAaBKU U JIMHHUSTA Ha
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3alCIIBaHe.
SYNTHESIS AND SYSTEMATICS OF EPICYCLOIDAL AND
HIPOCYCLOIDAL GEAR TRAIS

A systematics of epicycloidal and hipocycloidal gear trains with inner toothing and a
unit difference in the number of teeth is founded. To the group of the known barrel
epicycloid gear trains and barrel hipocycloid gear trains two epicycloidal gear trains
and two hipocycloidal gear trains are added respectively, where the barrel wheel is
replaced by a monolithic gear. The tooth's profile of the gears and the pressure lines
are obtained analytically.

8.4 | I'envboB, B., HukosoB, H. OTHOCHO HEOOXOAMMOCTTa OT CTPYKTypHO-eHepruiino | 10.000
knacuduuupane U UACHTU(UIMpAaHE Ha MeXaHM3MHTE. MeXxaHuKa Ha MalluHUTE,
Ne63, 2006, c. 106-109. ISSN 0861-9727
OTHOCHO HEOBXO/IUMOCTTA OT CTPYKTYPHO-EHEPTUMTHO
KIJACUOUIINPAHE U UIEHTUO®OUIIUPAHE HA MEXAHU3MUTE

[loctaBeHO € HAYalNOTO Ha MOAXOJA 32 CTPYKTYpHO-CHEpruiiHa KiacH(pHKamus Ha
MCXaHU3MHUTEC, KOATO IO3BOJIsIBA MPOCKTAHTHT Aa CpaBHABA MCXAaHHU3MH C CIHAKLB
Opoii 3BeHa W CTEMEeHM Ha CBOOOJA W TpPEId METPUUYHHUS CHUHTE3 Ja IMoa0upa
MEePCIEKTUBHUTE CTPYKTYPHHU PEIICHUs] ChOOpPa3HO MOCTAaBEHUTE HM3WCKBAHUS KbM
MeXaHu3Ma. 3a Ta3| uean K.]'IaCI/I(bI/IKaI_[I/ISITa OoT4YHuTa TOIIOJOIrMYHUTE MECTAa Ha
CTOﬁKaTa, BXOJHOTO M M3XOJHOTO 3B€HO B CTPYKTYPUTC Ha MCXAHU3MHTC, KaKTO U
BUIa Ha eHepFHﬁHHTe KOHTYpH, KOCTO OIpE€acisd BHJIa Ha MCEXaHU3MA,
KHHEMaTUIHaTa ¥ CHepruiiHaTa My €()eKTUBHOCT.

ON THE NECESSITY OF STRUCTURAL AND POWER CLASSIFICATION

AND IDENTIFICATON OF MECHANISMS

An approach for structural and power classification of mechanisms are initiated. By
this approach the designer are able to compare mechanisms with equal number of
links and degree of freedom and before their dimensional synthesis to select
perspective structures accordingly forced requirements. For this purpose the
classification consider the topological places of the base, the input link and the output
link of the mechanism as well as power contours, which determine the type of the
mechanism, its kinematic and power effectiveness.

8.5 |I'sasb0oB, B., HuxosoB, H. CrpykrypHo-eHepruiina kinacupukauus u | 10.000
UIeHTH(UKAIMA HAa MEXaHM3MHTE C IIECT3BEHHA TOMNOJOTHYHA CTPYKTYypa.
Mexannka Ha MamuHuATe, Ne63, 2006, ¢. 99-105. ISSN 0861-9727

CTPYKTYPHO-EHEPTUMHA KJIACU®PUKAIIUSA U UIEHTUPUKALIUS
HA MEXAHU3MMUTE C HHECT3BEHHA TOINOJOI'NMYHA CTPYKTYPA
PazBura e nmpemiokeHaTta OT aBTOpUTE HJIesl 3a CTPYKTYpHO-CHEpruiiHa
knacudukanus M UAEHTH(UKALKS HA MEXaHU3MHUTE C IIECT3BEHHA TOIMOJIOTHYHA
cTpykrypa. Tasm kinacudukanuss OTYMTa TOIMOJIOTMYHHUTE MecTa Ha CToiKaTa,
BXOJHOTO M M3XOJHOTO 3BEHO B CTPYKTYpHTE€ Ha MEXaHHU3MHUTE, KOETO JaBa
BBH3MOKHOCT 32 OIICHKAa Ha KMHEMaTH4yHaTa W eHepruiiHata uM edektuBHocT. Kato
OpUMep € JajJeH CHHTE3UPAHHUAT OT aBTOPUTE OPUTHHAJICH MaHUIYJIallMOHEH
MeXaHU3bM, anpodupan B jespckute nosupamm podotu FEEDMAT 1 nHa ¢upma
SPESIMA GmbH, xoiiTo B cpaBHEHHE C MMOJOOHN MEXaHU3MH Ha JISIPCKU po0oTH,
IPOM3BEXKIAHU OT U3BECTHHU (PUPMH, UMa OE3CTIOPHU PEIUMCTBA.

STRUCTURAL AND POWER CLASSIFICATION AND IDENTIFICATON
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OF MECHANISMS WITH SIX-BAR TOPOLOGICL STRUCTURE

The authors idea for structural and power classification of mechanisms is worked out
for the mechanisms with six-bar topological structure. The classification consider the
topological places of the base, the input and the output link of the mechanism, which
gives a possibility of evaluation of theirs kinematic and power effectiveness. The
synthesized by authors original guidance mechanism of ladling robot FEEDMAT 1
for dosing and feeding with aluminium alloy of cold chamber die-casting machines,
series production of SPESIMA GmbH, is given as example. The FEEDMAT 1
guidance mechanism have undisputed advantages in comparison with similar
mechanisms of other ladling robots.

I'8.6 I'ere00B, B., XKems3kos, /., Jomuanakos, P., CaBues, C., Hukoso, H. Panmonaman | 4.000
CTPYKTYpH Ha TpeHaxkopw 3a jureBu onopu. Kondepenuus , IlpucrenunsBane Ha
Bwarapus keM EBpomneiickust ¢bi03 — MPeIu3BUKATEIICTBA, IPOOJIEMH, IEPCIIEKTUBU,
9-11 ronm 2006 r., byprac, coopuuk mokmamau, Tom III, ¢.197-203. ISBN-10: 954-
9370-44-5, ISBN-13: 978-954-9370-44-7
PAIIUOHAJIHU CTPYKTYPHU HA TPEHAKOPHU 3A JIMIIEBU OIIOPHU

HOBTapHH_II/ITe CC ICOMCTPUYHU OI'paHUYCHHUA Ca XAPAKTCPHU 34 MCXAHU3MHUTC Ha
CBIIECTBYBAIIUTE TPEHAXKOPHU 3a JIMLIEBU ONOPHU. B pe3ynrar Ha CTPYKTYpPEH CHUHTE3
Cce aBaT IPEJIOKEHHUs 3a IPEMaxBaHE HA HU3JIMIIHUTE CTPYKTYPHU OIPaHUYECHUS,
KOHUTO I1opaau HEN30EKHUTE IMPOU3BOACTBEHUW MW MOHTAXHHW OTKIOHCHHSA Ha
HOMHUHAJTHUTC T'COMETPHUYHU IMApaMECTPH Ha MCXAHU3MUTC BOIAT 0 HCO6XOI[I/IMOCT
OT YBCIIMYCHU XJIAOMHU B KHHEMATUYHUTE ABOMIKM WX 0 MHOIo 3aTpyJHCHU
ABVDKCHHA Ha MCXAaHU3MHUTC, B pPE3YITAaT HaA KOHTAKTHHUTC HANPCKCHUA U
nedhopmanuuTe Ha 3BeHaTa.

RATIONAL STRUCTURES OF PUSH-UP BODY-BUILDING DEVICE
The repeating redundant constrains are found in mechanisms of the existing push-up
body-building devices through structural analysis. As a result of structural synthesis
of kinematic pairs are given suggestions for restrictions elimination, which removes
unacceptable plays in knee-joints or very difficult movements of mechanisms, as a
result of contact tension and deformations of groups, caused by unavoidable
production and assembly diversions of nominal geometrical parameters.

I'8.7 I'enp60B, B., CaBue, C., HukoaoB, H. Ilomxon 3a nexymnupan cuHTe3 Ha | 6.667
MaHUTYJIAI[AOHHA MEXaHU3MHU C JISKYIUTHpaHa W KyIUIMpaHa CTPYKTypa. MexaHuka
Ha MamuHUTE, Ne66, 2006, c. 119-124. ISSN 0861-9727

MHOJAXO/ 3A JAEKYIIVIMPAH CUHTE3 HA MAHUITYJAIIUOHHHU

MEXAHUW3MMU C JEKYIIPUPAHA U KYIIVIMPAHA CTPYKTYPA
[TonxoabT 3a OEKYIUIMpaH CTPYKTYPEH W METPHUYCH CHHTE3 Ce NMpHara ¢JIHOTHITHO
KaKTO 33 MaHUIYJAI[MOHHUTE MEXaHM3MH C JCKYIUIMpPaHa CTPYKTypa, Taka W 3a
MEXaHH3MHUTE C KyIUIUpaHa CTpykTypa. Karo mpumepn ca AaJieHH MEXaHH3 MH C
JNEKyIUTMpaHa IIEeCT3BEHHA TOIMOJOTHYHA CTPYKTYpa, HO IO TMOAOO0CH HA4YHMH
MOJIXOIBT MOXKE JIa Ce MPHJIOKHU 3a JIEKYIUTMPAH CTPYKTYPEH U METPUYCH CHHTE3 Ha
JNEKYIUTMPaHH W Ky JIMPaHH MAaHUMYJIAIlMOHHM MEXaHU3MHU C OCEM3BEHHA W
JIECET3BEHHA TOTIOJIOTUYHA CTPYKTypa. [IpennokeHusT moaxoa 1aBa Bb3MOKHOCT 3a
MOBUINIABAaHE HAa (YHKIMOHATHHUTE KA4yecTBa, THUIHM3WpPaAHE, yJECHSIBaHE U
ABTOMATH3UpaHE Ha TMPOILEAypUTE 3a CHUHTE3 W YIPaBICHHE HA MEXaHUYHHTE
CHCTEMHU.
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AN APPROACH FOR DECOUPLED SUNTHESIS OF GUIDANCE

MECHANISMS WITH DECOUPLED AND COUPLED STRUCTURE
The decoupled structural and dimensional synthesis approach is applied for guidance
mechanisms with decoupled structure as well as for coupled structure. Mechanisms
with decoupled six-bar topological structure are given as example, but on similar
manner the approach may be applied for decoupled structural and metrical synthesis
of decoupled and coupled guidance mechanisms with eight- and ten-bar topological
structure. The proposed approach gives possibility for increasing of their
functionality, typifying, facilitate and automate the procedures of synthesis and
control of the mechanical systems.

I'8.8 Cagues, C., 'enp008B, B., HukosaoB, H. CunTe3 Ha MaHUMyJIaIlMOHEH MEXaHU3bM 3a | 6.667
oOcily’)kBaHEe Ha pPaJualHO pPA3MOJIOKEHH pabOTHM TOo3ULMH. MexaHUKa Ha
Maruuaute, Ne66, 2006, ¢. 113-118. ISSN 0861-9727
CUHTE3 HA MAHUITYJAIIMOHEH MEXAHHU3BM 3A OBCJIYKBAHE
HA PAJIUAJTHO PA3ITOJIOKEHU PABOTHMU NNO3ULIUA

CI/IHTG3I/IpaH € OpUTrMHAJICH MAHUITYJIAIITUOHCH MCXAaHU3BbM C €IHA CTCIICH Ha 013060;[21
3a 00CITy’KBaHE Ha PAJUAIIHO PA3IOJIOKEHH PAaOOTHU MO3UIMU. MaHUITYTaI[MOHHUST
MEXaHU3bM C JEKyIUIMpaHa CTPYKTypa BKIIOYBA MAJITHUUCKH, 3b0€H W T'bpOMYEH
MexaHu3bM. JlageH € 4YucieH mnpuMep, NpU KOMTO ca NPEeIOKEHW JBa BHAA
YIPaBISIBAIY TEPOMYHA MEXAaHU3MH — CAMHUSAT € C POJIKOB IUTh3rad, a IPYrUsiT — C
TapeJIKOB TUTh3rad U JuameTpaiiHa rppounia Ha Wolf.

SYNTHESIS OF GUIDANCE MECHANISM FOR SERVING OF RADIALLY

LOCATED WORKING POSITIONS

An original one degree of freedom guidance mechanism is synthesized. This
mechanism is designed for serving of radially located working positions. The
guidance mechanism has a decoupled structure and consists of Geneva mechanism,
gear train and cam mechanism. A numerical example is presented. In this example
two cam mechanisms are suggested. The first is a cam mechanism with roller
follower, and the second is a cam mechanism with frame flat faced follower and
Wolf diametrical cam.

I'8.9 I'enw608B, B., CrosiHoBa, S1., HukoaoB, H., CaBues, C. CtpykrypHa tumonorus u | 5.000
(GyHKIMOHATHA KJIACU(HUKAIM Ha MEXaHHYHU XBallauyd 33 MPOMHIUIEHU POOOTH.
Mexannka Ha MamuHuTe, Ne66, 2006, ¢. 105-112. ISSN 0861-9727

CTPYKTYPHA TUIIOJIOT'USA U ®YHKIHUOHAJIHA KJTACU®UKALIUSA

HA MEXAHUYHMU XBALIIAYH 3A TIPOMUIIJIEHA POBOTHU
B mHacrosmiara pabora aBTOpUTe B IBIHOTa pa3BUBAT  CTPYKTYPHOTO
cHUCTeMaTH3MpaHe Ha XBallauuTe C YETUPHU3BCHHA TOMOJOTMYHA CTPYKTypa Ha
npeoOpa3yBaius MEXaHU3bM U (DYHKIIMOHAIHATA UM Kiacu(uKamus Cropen BHa
Ha TpeoOpa3yBalluTe MEXaHW3MH, BUa Ha BXOJHOTO JIBWKCHHE U Ha JIBUKCHHUETO
Ha XBalllAlIUTE JIOCTOBE. ToBa JaBa BH3MOXKHOCT 3a TBOPUYECKO peIIaBaHE Ha
MHOFOO6paBHI/IT€ 3ala4yU 3a CUHTC3 Ha XBallla4u, sABABAIl] CC IIbPBU U H&ﬁ-C’bH.IGCTBCH
eTam OT TSIXHOTO MPOEKTUPAHE.
STRUCTURAL TIPOLOGY AND FUNCTIONAL CLASSIFICATION OF
MECHANICAL GRIPPERS FOR INDUSTRIAL ROBOTS

In the present work the authors completely develop a structural systematic of
grippers with four bar topological structure of the transform mechanism and grippers
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functional classification according to the type of its transform mechanism, the type of
its input motion and the motion of its grasping links. This gives a possibility for
creative solving of the various grippers synthesis problems, which is the first and the
most important stage of the grippers design.

I'8.10 | Galabov, V., Nikolov, N., Savchev, S., Slavkov, V., Slavov, G. Stoyanova, Y. | 3.333
Synthesis of primary kinematic chains of specialized robots using a matrix method.
6-th International Conference “Research and Development in Mechanical Industry”.
RaDMI 2006, 13-17 september 2006, Budva (Adriatic), Montenegro.

MATPUYEH METO/l 3A CUHTE3 HA TbPBUYHU KUHEMATUYHU

BEPUT'U HA CIIEHUAJIU3UPAHU POBOTHU
Pa3pa60TeH € MAaTpuU4CH MCTOJ 3a CHHTC3 HA PABHUHHU KHHCMATHUYHU BCPUTU C
Iocjaca0BaTejiHa TOIIOJOI'UA. CbCcTaBeHUIT 0606H_I€H MarTeéMaTHd4€eH MOACI €
KOHKPCTU3UPAH 3a PCIIABAHC HA 3aJa4d 3a CUHTC3 HAa NBbPBUYHHUTC KUHCMATUYHU
Bepuru Ha creruanusupadd poootu FEEDMAT u GRIPMAT, npenHasHaueHu 3a
ABTOMATHU3UPAHO OGC.Hy)KBaHe Ha XOPHU3O0HTAJIHU MAIlIMHU 3a JICCHC IO HAJIATaHC.
SYNTHESIS OF PRIMARY KINEMATIC CHAINS OF SPECIALIZED
ROBOTS USING A MATRIX METHOD

A matrix method has been developed for the synthesis of planar kinematic chains
with sequential topology. The proposed generalized mathematical model has been
concretized to resolve problems for the synthesis of primary kinematic chains for the
specialized robots FEEDMAT and GRIPMAT. The latter have been designed for the
servicing of diecasting machines.

I'8.11 | CnaBkos, B., I'eap008B, B., CaBueB, C., Cnasos, I'., HukosaoB, H., Crosuosa, fI. | 3.333

CpaBHI/ITe.HeH dHAJIM3 Ha MAaHUIIYJIAOUOHHHU MCXaHU3MH Ha JICAPCKU OO3Upalln

pobotu. MexayHapoaHa koH(pepeHuuss aBToMaTHKa M uH(popmartuka 06. 3-6

oktomBpu 2006, Codusi, bearapus, c. 71-73. ISBN-10: 954-9641-48-1, ISBN-13:

978-954-9641-48-6

CPABHUTEJIEH AHAJIN3 HA MAHUITYJAIIUOHHU MEXAHU3MU HA
JEAPCKHU JO3UPAIIIA POBOTHU

N3ydenun ca CTpyKTypuUTE€ Ha MAaHMNYJALMOHHUTE MEXAaHU3MH Ha YYXKJIECTPAHHU U

OBJITAPCKU  CTICIIMAIM3UPAHU POOOTH 3a JO3UPAHO 3axpaHBaHE CBhC CTOICHHU

ATYMHUHHUCBU CIIJIaBU HAa XOPHU30HTAJIHW MAIIMHU 3a JICCHC 110 HaJIsAraHC. B’bBeI[eHI/I

ca CTPYKTYPHO-CHEPTUIHU KPUTEPHUU 3a OLICHKA HAa TE€3H MEXaHU3MHU.

[IpoBeneH € CpaBHUTENICH aHAIM3 33 KHHEMaTH4YHA M €HEpPruiiHa €QEeKTUBHOCT Ha

MaHUITYJTAIITAOHHUTE MEXaHU3MHU ChOOpa3HO BbBeJAeHUTE KpuTepuu. KoHcTarnpanu

Cca CBbIICCTBCHU NPCAMMCTBA HA MAHHUITYJIAUMOHHUTE MCXAaHW3MH Ha JCAPCKUTE

no3upanii podoTu Ha Obarapo-repmanckara ¢upma SPESIMA npen mexaHu3MuTe

Ha o00HM poboTn Ha n3BecTHH pupmu kato SNAIR, BUHLER (po6ora Alumat),

ADVANCE, TOSHIBA wu np.

COMPARATIVE ANALYSIS OF GUIDANCE MECHANISMS OF LADLING

ROBOTS

The guidance mechanism structures have been studied of foreign and Bulgarian

specialized ladling robots for dosing and feeding with aluminium alloy of cold

chamber die-casting machines. Structural and power criteria have been introduced for

estimate of these mechanisms.

A comparative analysis has been implemented for kinematic and power effectiveness
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of the guidance mechanisms according to the introduced criteria. The essential
priorities have been established of the ladling robots of the Bulgarian — German firm
SPESIMA over the mechanisms of similar robots of the well known firms as SNAIR,
BUHLER (the Alumat robot), ADVANCE, TOSHIBA and others.

['8.12 | I'eoprues, U., Snera, C., Pyces, P., I'enp060B, B., CrosiHoBa, f., Hukosos, H. | 3.333
OnpenensHe Ha nMpeaBaTeTHUTE PYHKIIMU HA YIAPHUKOBHS MEXaHU3bM Ha ThKaueH
cran CTb upe3 anapara Ha KHHEMaTUYHATA TEOMETPHs. ,, [eKcTU u 00JeKI0”, 6p.2,
2008, c. 2-6, 9. ISSN 1310-912X
ONPEJIEJIAHE HA IPEJABATEJIHUTE ®@YHKIIUN HA
YIAPHUKOBUSA MEXAHU3BM HA TBKAYEH CTAH CTh YPE3
AITAPATA HA KHUHEMATHUYHATA '’EOMETPUS

HOCpeI[CTBOM ariapara Ha KHHEMaTHU4YHaTa TCoOMCTpUA ca ONpCACIICHU
npefaBaTelHuTe (QYHKIMM Ha yJapHUKOBHS MexaHu3bM Ha TbkaueH ctan CTBh,
BKJIIOYBAI] B CTPYKTypara CH TI'bpOMYEH MEXaHU3bM C pOJIKOBA KOOWIHMIA U
[IApHUPEH YEeTUPU3BEHEH MeXaHu3bM. OnpezeJIeHH ca nmpeaBaTedHu GyHKIUU Ha
MEXaHHu3Ma U ABUTATCIIHUA MOMECHT Ha F’bp6H‘IHH5I BaJ.

DETERMINATION OF THE TRANSFER FUNCTIONS OF THE STB LOOM
SHOCK MECHANISM BY APPARATUS OF KINEMATIC GEOMETRY
By a kinematic geometry apparatus the transfer functions of the STB loom shock
mechanism including in its structure a cam mechanism with a yoke follower and a
four bar linkage have been determined. The transfer functions of the mechanism and

the motive moment of a cam shaft have been determined.

I'8.13 | I'eoprues, U., Sduesa, C., Pyces, P., I'enp608B, B., CtosiHoBa, ., Hukosos, H. | 3.333
CuHTe3 Ha yJnapHMKOBHMsS MexaHu3bM Ha TbhkadeH craH CTDB upe3 amapara Ha
KMHEMaTu4IHaTa reoMerpus. ,, Tekctun u odnexno”, 6p.3, 2008, c. 10-13. ISSN 1310-
912X

CUHTE3 HA YIAPHUKOBUSA MEXAHU3BM HA TBKAUYEH CTAH CTh

YPE3 AIIAPATA HA KHHEMATHUYHATA TEOMETPHUSI

MopnepHu3upaH € yAapHUKOBUAT MeXaHM3bM Ha ThkaueH cTaH CTDb, B pe3yarar Ha
KOETO ca MoJo0peHrn MEXaHWYHUTE MY XapaKTePHUCTUKH BBB (Da3aTa Ha 3apekaHe
Ha Top3WoHHHMs Bas. OmnpeneneHu ca (QPyHKIUATA HA TIOJOXKCHUETO U ITBPBHUTE JBE
npeaaBaTeIH (PYHKIIMA Ha yIApHUKOBHUS MEXaHWU3BM IPU YCIOBHE 3a TIOCTOSHEH
MOMEHT Ha BXOJa Ha MEXaHW3Ma, BOJIENIO /10 HaMajsiBaHEe Ha KOePHUIIMCHTA Ha
HCPAaBHOMCPHOCT Ha BBPTCHC Ha TJaBHHUA BaJl, pCECIl. A0 HaMalldBaHC Ha
JUHAMHUYHOTO HAaTOBapBaHC, KOCTO IIC C€ OTpa3u 6JIaFOHpI/I5[THO Ha TEXHOJOI'MYHUA
npouec. [Ipu 3ana3BaHe Ha mapamMeTpUTe HA MIAPHUPHUS YETUPU3BEHEH MEXAHU3bM
ca OMpeJeNeHH MpeaaBaTeHUTe (QYHKIMU W € W3BBPIICH CHUHTE3 Ha TI'bpOMYHUSA
MEXAaHU3BM.

SYNTHESIS OF THE STB LOOM SHOCK MECHANISM BY APPARATUS

OF KINEMATIC GEOMETRY

A shock mechanism of the STB loom has been modernized. In the result of this its
mechanical characteristics in the load phase of the torsional shaft have been
improved. The position function and first two transfer functions of the shock
mechanism have been defined under condition for a constant input moment. This
condition leads to decrease in a coefficient of irregularity of the main shaft rotation,
respectively to decrease in the dynamic load. The decrease will be affect favorably
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on the technological process. The transfer functions have been defined under
preservation of the parameters of the four-bar linkage and a synthesis of the cam
mechanism has been done.

['8.14 | Codponos, 4., I'ennb0B, B., Togopos, I'., Banos, 11., Hukoaos, H., CtosiHoBa, . | 3.333
OntuMu3upaHe Ha MaHHUMYJIATOp 3a OOpBIIaHE Ha KOIMYeTa ChC CpEeACTBaTa Ha
BUPTYAJIHOTO WHKeHepcTBO, COopHuk aokmann Ha MHK 65 roguan MT®, 13-16
centemBpH, 2010, Cozonon, bearapus, ctp.188-194. ISBN 978-954-438-854-6
OIITUMHU3UPAHE HA MAHUITYJIATOP 3A OBPBIIAHE HA KOIHNYETA
CbC CPEJACTBATA HA BUPTYAJIHOTO UHX XEHEPCTBO
I[GMOHCTpI/IpaHI/I Ca Bb3BMOXXHOCTHUTC 3a CUHTC3 U aHAJIM3 Ha JIOCTOB MAaHUITYJIATOP 3a
06p1,maHe Ha KOI4CTa, 4acCT OT JIMHUA 3a CTCPUIIM3UPAHC HA 60JIHH‘IHI/I oTIaabuu, C
rnomMouiTa Ha KOMIIIOTbPHU MOACIIH, 663 HYXJaTa OT Cb3JaBaHC Ha IPOTOTHUII.
OPTIMISATION OF A MANIPULATOR FOR TURNING BINS WITH
MEANS OF THE VIRTUAL ENGINEERING
Demonstrated are capabilities for synthesis and analyzing of manipulator’s structure
bar mechanism for end effector turning, part of a line for sterilization of hospital
waste, using virtual prototyping kinematic simulation, allows to avoid physical
prototypes.

['8.15 | I'bnmv60B, B., HukosoB, H. Bepxy emun momxon 3a cuHTe3 Ha HampasisBamu | 10.000
IApHUPHU YETUPU3BEHHU MexaHu3Mu. Mexanuka Ha mamnaute, Ne 85, 2010, c. 42-
46. ISSN 0861-9727
BBbPXY EJAUH ITOAXOA 3A CUHTE3 HA HAIIPABJISAABAIIIA
INHAPHUPHU YETUPU3BEHHU MEXAHU3MHA
Enun o6mo gopmynupan (GyHKIMOHAJIEH MOAXO] 32 CTPYKTYPHO-METPUYEH CHHTE3
Ha MEXaHU3MH € KOHKpPETM3HMpaH 3a CHHTE3 Ha HalpasiIdBallyd IIapHUPHU
YCTUPU3BCHHU MCXAHU3MU. HOI[XO,Z[T;T npeamojgara YyCJIOBHO pas3ACiisiHC Ha
CTPYKTypaTa UM Ha JIB€ HACJI0)KEHW KMHEMaTU4YHU BEPUIU (I'bPBUYHA U MApaJICIIHA)
" MMOCJICAOBATCIIHUA UM CHUHTEC3 IO U3BCCTHU U OPUTHUHAIIHU MCTOAU C OTUHUTAHC HaA
YCJIOBHUCTO 3a 6.HaI‘OHpI/I5ITHO npeaaBaHC HA CUJINTC.
ON THE ONE APPROACH FOR SYNTHESIS OF GUIDANCE FOUR-BAR
LINKAGES
One general functional approach for structural and dimensional synthesis of
mechanisms is concretized for synthesis of guidance four-bar linkages. The approach
refers to dividing of mechanism structure on two superposed kinematic chains
(primary and parallel) and there synthesis in series by known and original methods
with considering of pressure angles.

I'8.16 | Huxoaos, H., I'nan008B, B., CaBues, C., CnaBkos, B., Cnasos, I'., CtosnoBa, fI. | 3.333
CuHTe3 Ha OCHOBHMSI MAaHUITYJIAllMOHEH MEXaHWU3bM Ha CIEeNHaTu3upaH poOoT-
exctpaktop GRIPMAT 2LL. Mexanuka Ha mamunute, Ne 85, 2010, c. 62-69. ISSN
0861-9727
CUHTE3 HA OCHOBHUSI MAHUITYJIAIIUOHEH MEXAHU3bBM HA
CIHEHUAJIM3UPAHUSA POBOT-EKCTPAKTOP GRIPMAT 2LL

Pazpaboren oT aBTOpUTE MOAXOJX 3a CHHTE3 Ha HaMpaBisBalld I[LAPHUPHU
YEeTHUPU3BEHHH MEXaHU3MH € MPUJIOKEH 3a CHHTE3 Ha OCHOBHMSI MaHUIYJAIlMOHEH
MexaHu3bM Ha crnenuammsupanus podor GRIPMAT 2LL, koiiTo € B CepuilHO
IIPOM3BOJICTBO OT Objarapo-repmanckara pupma SPESIMA GmbH.
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SYNTHESIS OF GUIDANCE MECHANISM OF SPECIALIZED ROBOT-
EXTRACTOR GRIPMAT 2LL
Developed by authors approach for structural and dimensional synthesis of guidance
four-bar linkages is applied for synthesis of guidance mechanism of the specialized
robot-extractor GRIPMAT 2LL, series production of Bulgarian-German company
SPESIMA GmbH.

['8.17 | I'bnw60B, B., CnaBkos, B., CaBues, C., CnaBos, I'., Tomgopos, I'., Hukomaos, H., | 2.500
Codponos, ., CrosHoBa, 5. M300p Ha CXEeMHO peEIICHHE 3a HWHTETPUPAHO
W3MBJIHCHUE Ha EKCTPAaKTOp Ha OTIMBKA C ITHEBMO3aJBI)KBaHe, International
Conference AUTOMATICS AND INFORMATICS 10, Sofia, 2010, ctp.I11-537-111-
542. ISSN 1313-1850 (print), 1313-1869 (CD)

N3b0P HA CXEMHO PEHIEHUE 3A HHTET'PUPAHO U3ITbJIHEHUE HA

EKCTPAKTOP HA OTJIMBKH C IHEBMO3AJIBU’KBAHE

Llenra Ha HacTosmata cTaTHs € M300p Ha CXEMHO pELICHHE 3a CIEeLUAIU3UpaH
JESIPCKH POOOT-EKCTPAKTOP 332 OOCIy)KBaHE Ha XOPU3OHTAIHU JICSIPCKH MAIIUHU 3a
neene mon Hamsrane DAK 125 u DAK 200, mpousseacBo Ha ¢upmara Oskar
FRECH. EkcrtpaktopsT TpsiOBa na ObAe HambJIHO NHEeBMaTHueH. HeroBoto
ylpaBiieHue TpsiOBa na ObjJe MHTETPUPAHO C YIPABICHUETO HA JIespcKaTa MalluHa.
OcHOBHAaTa IJ1049a Ha EKCTPaKTOpa C€ MOHTHUPA TUPEKTHO BHPXY OCHOBHATA IJI0Ya Ha
MammHaTta 0e3 HEeOOXOAUMOCT OT JONBJHUTENTHA CcToWKa. WHTerpwpaHero Ha
YIIPaBJIEHUETO HA EKCTPAKTOpa C YIIPABICHUETO HA JIesIpcKaTa MallliHa U CMsHaTa Ha
€JIEKTPUYECKOTO 3aJBMKBAHE C IMHEBMATUYHO 3a/JBMKBAHE IIE JIOBEIE A0 JABONHO
HaMaJieHHe Ha ceOECTOMHOCTTAa Ha EKCTPAKTOpa B CpPaBHEHHE C TpeajlaraHUTE Ha
mazapa eKCTpakTopu. ToBa MPEIUMCTBO € OCOOCHO BaXHO B YCJIOBHSTa Ha
robanHaTa (UHAHCOBA M CHEPrUiiHA KpH3a, HAMAISIBAHETO HA MPOU3BOJICTBOTO H
MOTpeOJICHUETO U HapacTBalaTa KOHKYPEHITHS.

SELECTION OF SCHEMATIC SOLUTION FOR INTEGRATED
IMPLEMENTATION OF CASTS EXTRACTOR WITH PNEUMATIC
ACTUATION
The goal of the present paper is selection of schematic solution for cast specialized
robot-extractor servicing of horizontal casting machines for casting under pressure
DAK 125 and DAK 200 produced by Oskar FRECH. The extractor has to be fully
pneumatic actuated. Its control has to be integrated with the control of casting
machine. The extractor main plate is assembled directly on the base machine plate
without necessity of additional stand. The integration of the extractor control with the
casting machine control and the exchange of the electrical actuation with pneumatic
actuation will produce double decrease of the extractor cost price in comparison with
marketed extractors. This advantage is especially important in the global financial
and energy crisis, reduction of the production and consumption, and increased

competition.

['8.18 | Tomopos, I'., [etixos, B., Kambepos, K., HukoJoB, H., nan Jlan, Ue Jlait. Anamus | 3.333
Ha MapaMeTpUTe Ha MHEBMATHYHO-BAaKyyMEH MEXaHU3bM C TOIBWIKEH IWJIMHIBD,
Coopnauk goxnaaun Ha MHK 65 romuam MT®, 13-16 centemBpu, 2010, Co3zomon,
Bwarapus, ctp. 165-171. ISBN 978-954-438-854-6
AHAJIN3 HA TAPAMETPUTE HA IHEBMATHUYHO-BAKYYMEH
MEXAHU3BM C TIOABUKEH HHIUJIMH/BP
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[IpencraBeHOTO UH3CneABaHE LEAM Ja HANpaBH IMpErje] Ha U3rPAKIAAHETO Ha
JETAlJIeH CHMYJIALIMOHEH MOJEN 3a 4YMCIEH aHajJu3 Ha IHEBMAaTUYHO-BaKyyMHU
MEXAHU3MH, U3IO0JI3BAHU 32 PbUHU EIEKTPOMHCTPYMEHTH — KbPTauu — C MOJABHKEH
LWIMHIBP. Pa3BUTHAT CHUMyNallMOHEH MOJEN NpUTEXaBa MHOXKECTBO IapaMeETpH,
KaTo Pas3riekKAaHeTo € (OKYCUPaHO KbM IO-BaXKHUTE OT TSIX — MacH Ha aKTUBHUTE
Telna W IapaMeTpUTe Ha IHEBMAaTH4YHAaTa Kamepa. l3ciieqBaHeTO € OpHEHTHpPaHO B

ABC OCHOBHH HAIpPaBJICHHUA — OITHUMHU3AIUMA Ha MOpoImopuuATa Ha MaCHUTC U
ONTUMH3allMd Ha IIHEBMaTHM4YHATa KaMcpa. MapKI/IpaHI/I ca 6T>ILCH_II/I CTBIIKM 3a
OIITUMH3AI M.

PARAMETERS ANALYSIS OF PNEUMATIC VACUUM MECHANISM
WITH MOVING CYLINDER

The presented study aims to overview the development a detailed simulation model
for analysis of pneumatic vacuum mechanisms used for power tools — hammers —
with moving cylinder. Developed simulation model has multiple parameters and the
most important ones are examined and certain focus is set on masses of the acting
bodies as well as of some parameters of the pneumatic chamber. The problematics
are divided in two general directions — optimisation of mass proportions and
otpimisation of pneumatic chamber. Future steps for optimisation are marked.

I'8.19 | XpucroB, M., Tomopos, I'., HukonoB, H., I'po3mano, B., Taitmamxues, /l., | 3.333
Kambepos, K. TexHosoruu 3a mpou3BOCTBO HA MUKPO-CIIEKTPOMEXaHUYHU CUCTEMU
(MEMC) - Yacrt I, Coopuuk noxnaaun Ha MHK 65 romuan MT®, 13-16 centemBpwu,
2010, Co3zonon, bearapus, ctp. 235-246. ISBN 978-954-438-854-6
TEXHOJIOI'MU 3A ITPOU3BOJACTBO HA MUKPO-
EJJEKTPOMEXAHUYHU CUCTEMU (MEMC) YACT I
ITpe3 2007 roarHa cBETOBHOTO MTpon3BoAcTBO HAa MEMC Ha HUBO 4MI € OLIEHEHO Ha
okosio 7.1 mumimapna nonapa. IIpornosure couar, uye npe3 2012 roguna to e ce
yasou 110 14 munuapaa gonapa u 6.7 Munuapa npousBeeHu ycrpoiictsa. Kirodos
dakTop 3a ycmex B Ta3u Obp3opa3zBuBaiia ce cpepa € MpaBUIHUAT U300p Ha
TCXHOJIOTHUA 3a HPOU3BOIACTBO. CI/IJII/IL[I/IGBaTa MHKpO-MalllMHHAa TCXHOJIOTUA €
KITI040B (pakTop 3a rosiemus nporpec Ha MEMC. C HeitHa moMOIIl MUKPOCKOITUYHU
MEXaHUYHU CTPYKTYpH ce (POpMUPAT BbPXY UM B CHIIMLIMEBA MTOTIOKKA.
MANUFACTURING TECHNOLOGIES FOR MICRO-ELECTRO
MECHANICAL SYSTEMS (MEMS) PART I
MEMS world production for 2007 is evaluated at about 7.1 billion dollars. Next
years forecasts show that it will be doubled till 2012 &€* up to 14 billion dollars and
about 6.7 billion manufactured devices. A key factor for success in this growing area
is the right choice of manufacturing technology. Sillicon micromachining technology
is a milestone for the huge progress in MEMS. It helps forming of microscopic
mechanical structures over or inside silica substrate.

'8.20 | Xpucro, M., Tomopos, I'., HukoaoB, H., I'po3manos, B., Taiimamxues, /., | 3.333
KambepoB, K. TexHomoruu 3a mpou3BOACTBO Ha MUKPO-EIEKTPOMEXaHUYHU CHCTEMU
(MEMC) - Yacr II, Coopuuk mpoknaau Ha MHK 65 roguaun MT®, 13-16 cenremBpw,
2010, Cozonon, bearapus, ctp. 247-259. ISBN 978-954-438-854-6
TEXHOJIOI'MHA 3A ITPOU3BOJICTBO HA MUKPO-
EJEKTPOMEXAHUYHU CUCTEMU (MEMC) YACT 11
[Ipe3 2007 ronuna cBeToBHOTO npon3BoAcTBO Ha MEMC Ha HUBO 4HI € OLIEHEHO Ha
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okosio 7.1 mmimapna nonapa. IIpornosute couar, ye npe3 2012 roguna to me ce
yasou 110 14 munuapaa gonapa u 6.7 Munuapa npousBeeHHu ycrpoiictsa. Kirouos
dakTop 3a ycmex B Ta3u Obp3opa3BuBaiia ce cpepa € MpaBUIHUAT U300p Ha
TCXHOJIOTHUA 3a HPOU3BOJACTBO. CI/IJII/ILII/IGBaTa MHKpO-MalllMHHAa TCXHOJIOTUA €
KIII040B (hakTop 3a rosemust nporpec Ha MEMC. C HeliHa MOMOIII MUKPOCKOITHYHA
MEXaHUYHH CTPYKTYPH ce popMHUpaT BPXY WIH B CHIIMIIMEBA TIOJIJIOKKA.
MANUFACTURING TECHNOLOGIES FOR MICRO-ELECTRO
MECHANICAL SYSTEMS (MEMS) PART 11

MEMS world production for 2007 is evaluated at abut 7.1 billion dollars. Next years
forecasts show that it will be doubled till 2012 — up to 14 billion dollars and about
6.7 billion manufactured devices. A key factor for success in this growing area is the
right choice of manufacturing technology. Sillicon micromachining technology is a
milestone for the huge progress in MEMS. It helps forming of microscopic
mechanical structures over or inside silica substrate.

I'8.21 | Tomopos, I'., )Kuskos B., Hukosos H., Kambepos K., CroeB CB. BramoxxknocTu 3a | 4.000
U3MOJI3BAaHE Ha KUHETHUYHO akyMmyiupaHa eHeprud. Ilpunoxumoct, 26
MexayHnaposana HayyHa KoHepeHims, Coopuuk noxmnanau, Cozonon, bearapus, 13-
16 CenrremBpu 2010, ctp.327-333. ISBN 978-954-438-854-6
BBH3MOKHOCTHU 3A U3INOJI3BBAHE HA KHHETUYHO AKYMYJINPAHA
EHEPI'US. IPUJIOKUMOCT
[IpencraBeHoTO M3CAEABAHE LIEIM 1@ HANpaBH IpeErjie] Ha BHAOBETE CUCTEMH 3a
aKymyJiupaHe Ha kuHeTnuHa eHeprusg — KERS, kakTo u Bb3MOKHOCTUTE 32 TAXHOTO
npuiaraie B pa3inuHu chepu Ha TexHukara. HampaBeH € moapoOeH CpaBHHUTEIICH
aHaJIn3 W Ca OTYETCHU MNpEAMMCTBATa W HEAOCTATHLOUTE CaMO Ha Hﬂﬁ-].HHpOKO
MPUIIOKUMUTE CUCTEMHU 3a aKyMyJiMpaHe Ha KuHeTh4Ha eHeprus. llpennoxkeHa e
IIpUMEpHa KOHLENTyajnHa KoHCTpykuus Ha cucremata KERS, xaro e usxoneHo or
cneunukara 3a m3rpaxkaane Ha cucreMa KERS ¢ maxoBuk.
POSSIBILITIES FOR APPLICATION OF KINETIC ENERGY RECOVERY
SYSTEMS
Presented study aims to examine the types of kinetic energy recovery systems -
KERS, as well as opportunities for their application in various fields of engineering.
It has been made a comparative analysis and reported only the advantages and
disadvantages of the most widely used kinetic energy recovery systems. It has been
made an example of a conceptual design of the KERS system, as is the outcome of
the specifics of creating a KERS system with a flywheel.

['8.22 | Tomopos, I'., HukoaoB, H., Codponos, ., lumos, C., Jloopes, T., Iletkos, II. | 3.333

Bb3MoXkHOCTH Ha Jla3epHaTa TEXHOJOTHsA 3a 00paboTBaHE W IOHWIKABaHE Ha

rpamaBoCTTa Ha Pa3INuYHU MaTEPUAIHM OT WHKEHEpHaTa nmpakTuka, COOpHUK JOKIaIN

Ha MHK 65 roguaun MTO®, 13-16 centemBpu, 2010, Co3onon, beiarapus, ctp. 260-

263. ISBN 978-954-438-854-6

BBb3MOXHOCTH HA JIABEPHATA TEXHOJIOI'US 3A OBPABOTBAHE
N MIOHUKABAHE HA TPAITABOCTTA HA PA3JIMUHU MATEPHAJIA

OT UHXKXEHEPHATA ITPAKTUKA

C ToBa wm3cienBaHe ce IENIM Ja C€ MOKaXaT BH3MOKHOCTHTE Ha Jia3epHaTa

TEXHOJIOTHS 32 MUKpPO 00paboTBaHEe ¢ MOCJENBAIIO MOYMCTBAHE W MOHIKABAaHE Ha

rpamnaBoCTTa Ha HOBLPXHUHU Ha Pa3/IMYHU XapaKTEPHU MAaTEpUald OT HIDKEHEpHAaTa
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MpaKTHKA.

CAPABILITIES OF THE LASER TECHNOLOGY FOR MANUFACTURING
AND SMOOTHING THE ROUGHNESS OF DIFFERENT MATERIALS IN
ENGINEERING PRACTICE
The paper is aimed to experimental study and analysis of the micro milling laser
technology capabilities for manufacturing and follow surfaces roughness
improvement by cleaning and smoothing. The study was worked out of the cases of

different materials popular in engineering practice.

'8.23 | CronukoB K., HukosioB, H. Ananu3 u cunte3 Ha (pukumonHeH mnpenasarenex | 10.000
MEXaHU3bM C MUHUMHU3UpPaHO Turk3rane. Tpubonoruuen xypHan BYJITPUB, 6p.1,
2010, c. 54-58. ISSN 1313-9878
AHAJIN3 U CUHTE3 HA ®PUKIIMOHEH INPEJABATEJIEH
MEXAHU3BM C MUHUMU3UPAHO IIJI'B3I'AHE
B Tasu pabora e HampaBeH CHHTE3 M aHAIU3 Ha (DPUKIMOHHO 3aBIKBAHE C
MHUHUMH3UPAHC HA IIJIB3raHCTO. OHpeI[eJIeHI/IHTa Ca yCJIOBUATA 3@ MUHUMU3HUPAHC HA
IIIB3raHeTO MCEXKAY TPUCIIUTE C€ TIIOBBPXHOCTH, CJICA KOETO Ca II0JIYYCHHU
yYpaBHEHUATa Ha KOHTYpUTE Ha pabOTHUTE TMOBBpPXHOCTU. I[IpomsiHaTs Ha
MPENABATEIIHOTO OTHOLIEHUE CE€ pealu3upa upe3 OThPKaABaHE, a HE 4pe3
OTHOCHUTCIIHO IINIB3raHe MCXKIAY pa6OTHI/ITe IMOBBPXHOCTH.
ANLYSIS AND SYNTHESIS FRICTION DRIVE WITH MINIMIZATION OF
SLIDING
In this work is make synthesis and analysis of friction drive with minimization
sliding. Definitions are circumstances for minimization sliding between frictions
surfaces, received are equations the contours of working surfaces as for as to be
contented circumstances for minimization sliding. Variable changing ratio realize by
means rolling at not through sliding working surfaces.

I'8.24 | Todorov, T., Todorov, G., Nikolov, N., Yosifov, R. Piezoelectric voltage evaluation | 5.000
of MEMS energy harvester with interdigitated electrodes. Mexanuka Ha MaIllMHHUTE,
op. 85, 2010, c. 39-41. ISSN 0861-9727
OMNPEAEJISIHE HA IIME3OEJIEKTPUYECKOTO HATNIPEXKEHUE ITPU
MEMC EHEPI'O-JIOBUBAIIIO YCTPOMCTBO C EJEKTPOJIA TUII
»CIIJIETEHU NPBCTHU*
B crarugra ce pasrjicxaa METOA 3a H3YHUCIIABAHC Ha IHUC30CTICKTPUUCCKO
HanpekeHue  Ha  BuOpanmonHo MEMC  eHepro-moOuBamo  yCTpOMCTRBO.
Bubpupammsar enemeHT € OuMopdHa KOH30JIa C THE30€TEKTPUYEH  CJIOM.
HI/ICSOCJ’IGKTpI/ILICCKOTO HaITPEKCHUE BB3HUKBA CICACTBUC Ha OI'bBAIO HAIIPCKCHUC
Ha KoH3o0JaTa. M3mon3BaHu ca CJICKTPOAX THUII CIUICTCHU MPBCTH, 3a JJa CC IMMOBUIIN
e(eKTUBHOCTTA HA €HEPro-I00UBAIIOTO YCTPOHCTBO.
PIEZOELECTRIC VOLTAGE EVALUATION OF MEMS ENERGY
HARVESTER WITH INTERDIGITATED ELECTRODES
A method for evaluation of piezoelectric voltage of vibrating MEMS energy
harvester is considered in the paper. The vibrating element is a bimorph cantilever
with a piezoelectric layer. The piezoelectric voltage arises as a result of bending
stress of the vibrating cantilever. Interdigitated electrodes are used in order to
increase the efficiency of the energy harvester.

['8.25 | Tomopos, I'., XKuskos, B., Hukonos, H., J/I[paranos, B. Beamoxuoctu 3a u3nomssane | 5.000
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Ha KHUHETHYHATa CGHEpPrusi NpH CHHpaHe Ha TpPaHCHOPTHUTE cpeacTtBa, COOpHUK
noknaan Ha MHK 65 roguaun MT®, Towm II, 13-16 centemspu, 2010, Co3zomon,
Bwarapus, ctp. 29-34. ISBN 978-954-438-854-6
BBb3MOXKXHOCTHU 3A U3ITOJI3BBAHE HA KUHETUYHATA EHEPI'USL
INPU CIIUPAHE HA TPAHCIIOPTHHUTE CPEJACTBA
B pa60TaTa € Hu3CJICABaHa M OICHCHA BB3MOXHOCTTA 3a OIIOJ30TBOPSABAHE Ha
€HeprusTa IpU COUpPAHE Ha TPAHCIOPTHO CPEACTBO B YCIOBHUSATAa Ha ,,IPAIACKU
UKL Ha IBUXCHHUE.
Bb3 ocnoBa Ha Espomeiickus — MVEG-95 u nHa amepukanckus FTP-75USA
CKOPOCTEH IIUKBJI € YCTAaHOBEHA peajHaTa MepCleKTHBa 3a yBelnyaBaHe Ha mpooera
Ha aBToMobuna ¢ 15-20% mpu enHo 3apexaaHe Ha elleKTpudeckara oaTepus.
POSSIBILITIES FOR VEHICLE KINETIC ENERGY UTILIZATION
DURING BRAKE MODES
Possibility for vehicle kinetic energy utilization during brake modes is investigated
and results are estimated over typical urban drive cycles in the present paper.
Using the European drive cycle MVEG-95 and the American drive cycle FTP-
75USA it is found out an increase of 15-20% in vehicle mileage with a single
electrical battery charge cycle.

['8.26 | Tomopos, I'., Hukomo, H., Codponos, f. Jlanawmmnos, II., TI'abposckm, II., | 4.000

BBb3MOXHOCTH Ha J1azepHaTa TEXHOJOTHS 32 00pa0OTBaHE HA Pa3IMUYHU MaTepUATU

OT MHXXeHepHata npaktuka, Coopuuk aoxmanan Ha MHK 65 roquau MT®, Towm I,

13-16 centemBpu, 2010, Cozonon, bearapus, ctp. 35-56. ISBN 978-954-438-854-6

BBb3MOXHOCTHU HA JIABEPHATA TEXHOJIOT'UA 3A OBPABOTBAHE
HA PA3JIMYHU MATEPUAJIA OT UH)KEHEPHATA ITPAKTUKA

C ToBa H3CJICABAHC CC 1CIM Ja CC IIOKaXaT BB3MOXHOCTHUTC Ha Ja3¢pHATa

TEXHOJIOTUSI 32 MHUKpPO 00paboTBaHe Ha NMOBBPXHUHHM Ha PA3IMYHU XaPaKTEPHH

MaTepUaly OT HIDKEHEpHATa IIPaKTUKA.

CAPABILITIES OF THE LASER TECHNOLOGY FOR MANUFACTURING

OF DIFFERENT MATERIALS IN ENGINEERING PRACTICE

The paper is aimed to experimental study and analysis of the micro milling laser

technology capabilities. The study was worked out of the cases of different materials

popular in engineering practice.

['8.27 | Tomopos, I'., Xpucros, M., HukoJoB, H., Tumutpos, JI. MnoBannonen nentsp Ha | 5.000
TY Codus 3a tpanchep na texnonoruu, CIO, cenremBpu 2010, ctp. 71-72. ISSN
1311-3151

MHOBALIMOHEH HEHTDHP HA TY CO®HUS 3A TPAHCOEP HA
TEXHOJIOI'NHN
[IpencraBenu ca BB3MOXHOCTHTE Ha HMHoBammoneH 1eHTbp Ha TY — Codus 3a
tpancgep Ha TexHosoruu (Centre of Exellence) 3a mpoekTupane u OIeHsIBaHE Ha
MHUKPOEJIIEKTPOMEXaHUYHU CUCTEMH U CHCTEMH 3a PEKyIlepUpaHe Ha €HEpTHsl.

TU SOFIA INNOVATION CENTER FOR TECHNOLOGY TRANSFER
The possibilities of the Innovation Center of the Technical University - Sofia for
technology transfer (Center of Excellence) for design and evaluation of
microelectromechanical systems and energy recovery systems are presented.

['8.28 | Tomopos, I'., XpucroB, M., Hukono, H., Humurpor, JI. ,,CENTRE OF | 5.000
EXCELLENCE” B TY Codus, MamuHOCTpOEHE U €JIEKTpPOTEeXHUKa, Opoit 7-8,
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2011, ctp. 45-49. ISSN 1313-7387

»CENTRE OF EXCELLENCE” B TY CO®Us
[IpencraBenu ca Bp3MoxxHOCTHTE Ha M3rpazeHust B TY — Codus Centre of Exellence
B o0jacTTa Ha MHKPOOOPaOOTBAHETO Ype3 JIa3epHO H3MapsiBaHE M CUCTEMHUTE C
KMHEMATUYEH aKyMyJaaTop Ha €Heprus.

TU SOFIA ,,CENTRE OF EXCELLENCE”

The possibilities of the Center of Excellence founded in TU Sofia in the field of
microprocessing by laser evaporation and kinetic energy recovery system (KERS).

I'8.29 | Tomopos, I'., XKuskos, B., HukosioB, H., [Iparanos, B. 136op Ha orHomenue Ha | 5.000
KanmaluTeTUTe Ha OaTepusTa M KUHETUYHUS aKyMyjlarop TMpH XUOpUAHU
3a1BIKBaHusA. Mexanuka Ha mamuHute, Ne94, 2011, ctp. 64-68. ISSN 0861-9727
N350P HA OTHOINEHUE HA KAITAIIUTETUTE HA BATEPUSTA U
KUHETUYHUSA AKYMYJIATOP ITPU XUBPUTHU 3AJIBUKBAHUS
B pabotarta ce TpeTupa nmpoOiaeMbT 32 CbOTHOIICHUETO HA CHEPTUMHNUTE KallalluTeTH
Ha OCHOBHUA U JOIIBJIHUTCIITHUA eHepl"I/II\/'IHI/I HN3TOYHHUIU IIpHU XI/I6pI/II[HI/I aBTOMO6I/IJ'II/I,
CBHABPIKAIY KUHETUYEH aKyMyJIaTOp Ha €EHEPIU.
Ha 6a3ata na EBponetickus MVEG-95 u Amepukanckust FTP-75 ckopocTtHr miukinu
upe3 eHepFHﬁHHTe OajlaHCcH U IIOCJICIOBATCIIHOTO BKJIIFOUYBAHC HA CUJIOBUTEC ITOTOLIU €
HaITpaBCH OIIUT 3a OLUCHABAHE HAa CIIOMCHATOTO ChbOTHOIICHUE, KOCTO € MMPEAIIOCTaBKa
3a Opa3MepPsSBAHETO Ha KHHETHYHUS aKyMyJIaTop.

RATIO OF THE CAPACITY BETWEEN THE BATTERY AND KINETIC
RECOVERY SYSTEM (KERS) BY HYBRID CONCEPT OF
ELECTROMOBILE
In this work is obtained the ratio of the capacity between battery and KERS through
energy balance of the start-stop movement of the hybrid electric vehicle in the

conditions of the MVEG-95 and FTP-75 velocity's cycles.

['8.30 | ITaBmos, C., Hukoaos, H., Ctonukos, K., Munes, U., Togopos, T., Tames, M. Egno | 3.333
JOM'BJIHEHUEC BbPXY METOABT HA TAPHUPAHOTO B’bB,I[GfICTBPIC. MexaHUKa Ha MAaNIuHUTE,
Ne95, 2011, c. 3-5. ISSN 0861-9727
EJHO JOITbJHEHUE BbPXY METOJA HA TAPUPAHOTO
BB3JEVCTBUE

Pasrnexxpa ce Meroja Ha TapupaHOTO BB3ACHCTBHE M HETOBOTO IIpUJaraHe 3a
TpUMacoB AJUHAMU4YCH MOAECI Ha MAallInHCH arperar. I[OKaBBa cc, qe
MOIUGUIMPAHUAT (TPUMACOB) MOJIEN J1aBa IO AJCKBaTHU PEIIEHUS B CPaBHEHUE C
IIUPOKO MUBIMOJI3BBAHUTC OBYMACOBU MOJCIH, KATO IIPpU TOBAa HEC YCJIOXHABA
YpaBHCHUATA 3a ABUIKCHUC.

ONE ADDITION ON A METHOD OF THE CALIBRATED PRESURE
The work considers the method of the calibrated pressure and his application for
three body dynamic model. It is shown that the three body dynamic model gives
more correct decision in comparison with the two body models but this does not lead
to more complex equations of motion.

I'8.31 | XKuskos, B., Tonopos, I'., HukoJsioB, H., [lparanos, B., Mapunos, ®. Konnuectsena | 4.000
OIICHKa Ha BB3MOXKHOCTHUTE 3a BH3CTAHOBSBAHC HA CHEPrusATa B YCJIOBHATA Ha
CIIUpaHe Ha TPAHCIIOPTHU CPEACTBA C EJICKTPO3aIBMKBAHE OT TPAJCKH THIL
Mexannka Ha MamuHATe, Ne95, 2011, ¢. 24-28. ISSN 0861-9727

KO/IMYECTBEHA OIIEHKA HA Bb3MOKHOCTHUTE 3A
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Bb3CTAHOBSABAHE HA EHEPI'USITA B YCJIOBUSATA HA CITUPAHE
HA TPAHCHOPTHU CPEACTBA C EJIEKTPO3AJABU)KBAHE OT
I'PAACKHU THUIT
B paborara ce pasriexaar TpaHCIIOPTHH CPEACTBA ¢ XMOPUIHO EIEKTPO3aIBUKBAHE.
W3cnenBan e eHepruiiHus OajaHC Ha MOJOOHM CpPEACTBA Ha OCHOBaTa Ha M3BECTHU
TAMMMYHUA TMKJIM Ha JBIWKEHHUs B rpaacku ycioBus (eBpomeiicku NEUDC wu
amepukanckn FUDC). ®opmynupan € KoepHUIIMEHT Ha BbB3BpaIlaeMOCT Ha
EHeprusiTa npu XuOpuIHa CTPYKTYpa Ha 3aJBUKBAHETO. Pe3ynTaTuTe OT YUCIEHOTO
MOJIeJIMpaHe, CpPAaBHEHU C M3BECTHU MPOTOTUIM OT BOJEUIM IPOU3BOJIUTEINH,
MOKa3BaT BBH3MOXKHOCT 3a yBelMyaBaHe Ha mpoOera c¢ 14-25% mnpu 3ama3BaHe Ha
EHEpruiiHUs KalaluTeT Ha OCHOBHUSA HM3TOYHUK HAa EHEprus —aKyMyllaTopHaTa
Oarepusi. Karo Oydep mnpu eHepruitHus TpaHchep € U3MOA3BAaH KHHETHYCH

aKyMyJaTOp Ha €Heprusl.

QUANTITY ESTIMATION OF ENERGY RECOVERY DURING BRAKING
MODES OF VEHICLES WITH ELECTRIC PROPULSION SYSTEM ON
URBAN DRIVE CYCLES
A proposed paper considers vehicles with electric propulsion systems. Energy
demands are investigated on the basis of two well known urban drive cycles: MVEG
— 95 (European Urban Drive Cycle) and FTP-75 (Federal Urban Drive Cycle) and an
energy recuperation coefficient describing the cycles is formulated. Numerical
simulation results are quoted and compared with known prototypes from leading
manufacturers. The comparison shows real possibilities of 14-25% increasing in
vehicle mileage at same energy levels of a main energy source — the electric battery.

A Kinetic energy storage is proposed to be used as an energy buffer.

['8.32 | XKusxkos, B., Tonopos, I'., [Ilparanos, B., HukosaoB, H., Mapunos, ®. Onpenensue | 4.000
Ha MHUHUMAQJIHWTE CHEPrUWHM HHBAa Ha M3TOYHUIIM HA CHEPrus NpU XUOpHIHA
CIICKTPHUYCCKA 3aJBHKBaAIlla CUCTEMA C KNHETUYCH aKyMYyJIaTOp Ha CHEPrus 3a MajIKu
TPAHCHOPTHH CPEACTBA OT IrpaJcku TUN. Mexanuka Ha mamuHute, Ne95, 2011, c. 29-
33. ISSN 0861-9727
OINIPEJAEJISAHE HA MUHUMAJIHUTE EHEPITMAHU HUBA HA
N3TOYHUILIUTE HA EHEPI'US ITPU XUBPU/IHA EJIEKTPUYECKA
3AJIBUKBAIIIA CUCTEMA C KHHETUYEH AKYMYJIATOP HA

EHEPIT'US 3A MAJIKU TPAHCIIOPTHU CPEJCTBA OT I'PAJICKH TUII
XubpuaHa cucTeMa Ha €JIEeKTPO3aJBMKBAHE 32 TPAHCIIOPTHO CPEJCTBO C KHHETHUYCH
aKyMmyJiaTop € 00eKT Ha HacTosmara padora. M3moia3BaHeTO Ha TUMMYHHU LUKIN Ha
ABWIKCHUC, OIUMCBAIlKM YCJIIOBHATA Ha ABWXXCHUC B T'PaACKU YCIOBHUA ITO3BOJIABA
onpeacIsIHETO Ha MHUHHUMAJIHUTC eHepFHﬁHH HHMBAa Ha HU3TOYHHULOUTEC Ha CHCPIruda
(TbpBHYEH — aKyMyjaTopHa OaTepusi W BTOPHYECH — KWHETHYEH aKyMyJiaTop Ha
eHeprusi). Pasrienana e ctparerus 3a peayKIusi HA MOITHOCTHUS TOTOK U € OLICHEHO
BIUSIHUETO ¥ BBPXY BH3MOKHOCTTA 3a yBEIIMYaBaHE Ha BB3MOXKHHUS MPOOET, Mpu
3ala3BaHC Ha IIbpPBOHAYaIHaTa CHEPro3arnacCHoOCT.

ENERGY LEVELS DETERMINATION OF AN ELECTRIC HYBRID
PROPULSION SYSTEM WITH KINETIC ENERGY STORAGE FOR
SMALL URBAN VEHICLES
A hybrid electric drive system including a kinetic energy storage is a main object of
the presented material. Using typical urban drive cycles minimum energy levels for
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primary (an electric battery) and secondary (the kinetic energy storage) sources are
evaluated. A strategy for reduced power flows control is proposed, and its impact on
available vehicle mileage is investigated. Results show an increase of 1-3% in
simulated mileages at the same initial energy levels.

['8.33 | I'bnv60B, B., CnaBkos, B., CaBues, C., CnaBos, I'., Tomopos, I'., Hukosaos, H., | 2.500
Codponor, . CrosnoBa, 5. M300p Ha CXEeMHO pelieHHE 3a HMHTETPUPAHO
W3MBJIHCHUE Ha CICNHAIU3UPaH poOOT ¢ ITHEBMO-33/IBMKBAaHE 3a OOJYyXBaHE WU
obma3BaHe Ha mpecPopMUTE TTPH XOPU3OHTAIHM MAIIMHU 3a JIECHE T0JI HaJsITaHe.
bearapcko cnimcanue 3a wH)eHepHO mpoekTupane, Ne9, 2011, c. 35-43. ISSN 1313-
7530
N3b0P HA CXEMHO PEHIEHUE 3A HHTET'PUPAHO U3ITbJIHEHUE HA
CIHIEUAJIN3UPAH POBOT C ITIHEBMO3A/IBUKBAHE 3A
OBJIYXBAHE U OBMA3BAHE HA IIPEC®OPMUTE I1PU

XOPU3OHTAJIHU MAIIINHMU 3A JIEEHE IO/l HAJISITAHE
[en Ha HacTOsAmIaTa paboTa € n300pa HAa CXEMHO pPEIICHHE 3a CIeIHaIn3UpaH poooT
3a 0o0ayxBaHe W oOMa3BaHe Ha mpecGopMHUTEe 3a OOCITyKBaHE HAa XOPU3OHTAIHH
MmamuHy 3a neere nox Hamsrane DAK 125 u DAK 200 nva ¢pupmara Oskar FRECH.
Crnenuanu3upanust poOOT TpsiOBa aa ObAe U3ISATIO C IMHEBMO33JBH)XKBAHE, KaTO
VOPABICHUETO MY OBJ€ H3IAI0 HHTETPUPAHO C YOPABICHHETO HA JiespcKara
MalllnHa, a OCHOBHAaTa MY IIJio4a C€ MOHTHpPA AWUPEKTHO KbM OCHOBHATa IIJI0Ya HaA
MamHaTta ©0e3 HeoOXOAMMOCT OT OTAeNHa cToika. IHTerpupanero Ha
YIPABJICHUETO HA CIICIHAIIM3UPAHUS POOOT C YIIPaBICHUETO Ha JIesspcKaTa MallliHa 1
3aMsgHaTa Ha €JIEKTPO3aJBM)XBAHETO C IITHEBMO3aJBI)KBaHe, IIl€ JIOBeAE 1O
MPUOJIM3UTEIHO JTBOWHO HamMalsiBaHEe Ha ce0eCTOHHOCTTa Ha po0OTa B CpaBHEHHUE C
npeajlaraHuTEe Ha Imadapa pCIICHus, KOCTO € OT 0Cc00€HO 3HAYEHUE B YCJIIOBHATA Ha
CBETOBHA (PpMHAHCOBA W CHEpPrUiiHA KpH3a, CIaj] B MMPOU3BOJCTBOTO M OTPEOJICHHETO
1 3aCUJICHA KOHKYPCHIIUA.

SELECTION OF SCHEMATIC SOLUTION FOR INTEGRATED

IMPLEMENTATION OF DIE SPRAY UNIT WITH PNEUMATIC

ACTUATION FOR HORIZONTAL DIE CASTING MACHINES
The goal of the present paper is selection of schematic solution for die spray unit for
servicing of horizontal die casting machines DAK 125 and DAK 200 produced by
Oskar FRECH. The die spray unit has to be fully pneumatic actuated. Its control has
to be integrated with the control of die casting machine. The extractor main plate is
assembled directly on the base machine plate without necessity of additional stand.
The integration of the die spray unit control with the die casting machine control and
the exchange of the electrical actuation with pneumatic actuation will produce double
decrease of the die spray unit cost price in comparison with marketed units. This
advantage is especially important in the global financial and energy crisis, reduction
of the production and consumption, and increased competition.

['8.34 | Tomopos, I'., HukosoB, H., Pomanos, b., Codponon, . Mukpo-popmosane. | 5.000
JlBajecera MeXayHapoHAa HAyYHO—TEXHHYECKA KOH(EpeHIMS ,,ABTOMATH3AIMS HA

nuckpeTHoTo mpousBoscTtBo 20117, Hayunu msBectus, ['omuna XIX, bpon 4/124,
HOnm 2011, c. 204-214. ISSN 1310-3946

MHUKPO-®OPMOBAHE
To3u maTepuan npeacTaBs MPoLECUTE 32 MUKpO-popmoBaHe. J[ajeHo e onpeaeneHue
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3a KOU U3ACIINA CC OTHACAT MPOLCCUTEC, NPCACTABCHU Ca NPCINU3BUKATCICTBATA IIPU
MoJiydyaBaHC Ha HeTaﬁHH. PaSFHGI[aHI/I ca CBBPpCMCHHUTC MCTOAU C TCXHUTC
npeaAnuMCTBa 1 HCAOCTATHIU 3a IMOJIydYaBaHC HAa U3ACIIU.

MICRO-MOLDING
This article presents the processes for micro-molding. It's definition of what products
related processes, presented challenges in obtaining details. Discusses modern
methods with their advantages and disadvantages of receiving products.

I'8.35 | Codponos, f., HumurpoBa, A., AnkoBa, 1., Hukoaos, H., Tomxopos, I'. Bepxy | 4.000
BB3MOKHOCTUTE Ha Jila3epHaTa TEXHOJOTHs 3a TOHIDKAaBaHE HA TpamaBoOCTTa Ha
ctomana ST 304. Tpubonoruuen xxypuan bYJITPUB, roxa. 11, 6poit 2 (02), 2012 -
Jloknanu ot HaMoOHaIHa KoH(epeHIHs ¢ MexxayHapoaHo yuactue BYJITPUB 11, 28
oktomBpH, 2011, Codus, c. 157-175. ISSN 1313-9878

BBbPXY BBb3IMOXHOCTHUTE HA JIASBEPHATA TEXHOJIOI'USA 3A
MOHUKABAHE HA TPAITABOCTTA HA CTOMAHA ST 304
CratusiTa € HacoueHa KbM CKCIICPUMEHTAJIHO H3CJCIBaHE M aHaIM3 Ha
BB3MOKHOCTUTE Ha MHUKpo(dpe3oBara ja3epHa TEXHOJOTHs 3a IPOHM3BOJACTBO M
MOCJIeIBAIIO Ha TIOJ00psIBaHE HA TPAaBOCTTa Ha MOBBPXHOCTHTE UPE3 IMOYMCTBAHE

U n3raxaaHe. M3non3BaHuAT MaTepuai U3CIEABAHETO € HephxkaaeMa ctomaHa ST
304.

ON THE CAPABILITIES OF THE LASER TECHNOLOGY FOR
SMOOTHING THE ROUGHNESS OF STEEL ST 304
The paper is aimed to experimental study and analysis of the micro milling laser
technology capabilities for manufacturing and follow surfaces roughness
improvement by cleaning and smoothing. The study was worked out of the case of
steel ST 304.

I'8.36 | Georgiev, Ch., Chakmakov, G., Todorov, G., Nikolov, N. Structural Optimization | 5.000
Methods in the Modern Product Development Process. Wissenschaftliche Konferenz
“Innovationen und Wettbewerbsfahigkeit” mit der freundlichen Unterstutzung des
DAAD, 24-25 November 2011, TECHNISCHE UNIVERSITAT SOFIA, 2011, pp.
159-165. ISSN 1310-3946
METO/I1A 3A CTPYKTYPHA OIITUMU3AILIMSA B CbBPEMEHHUSA
IMPOIIEC HA PABPABOTBAHE HA ITPOJYKTHU

B chbBpeMeHHHUs TpoleC Ha MPOECKTUpPAHE METOABT Ha KpaWHUTE EJIEMEHTH Ce
H3II0JI3Ba IIMPOKO KaTO CTaHIAPTECH MHCTPYMEHT 3a U3UHUCIABAHE W IPOBEPKA HA
IMMOBECACHHUETO HaA MCXAHMYHUTC KOHCTPYKIMU IIPpU Pa3JIMYHU HATOBAPBAaHUA U
rpaHWYHU YCJIOBUSA. B JombiHeHWE, METOABT Ha KpaWHUTE €JIEMEHTH IMpejiara
HGO6XOI[I/IMaTa OCHOBa 34 MU3BBPHIBAHC Ha aBTOMATU3WUpPAHHU MpOoLHCAYpPU 3a
ONTUMU3AIMS HAa KOHCTPYKLHUATA U 32 MMOJ00psIBaHE Ha CTPYKTYPHUTE KOMIIOHEHTH,
KaTO IO TO3HW HAYUH IMO3BOJIKIBA YCIICIIHOTO MPEXBHPJIAHC HA MATCMATHYCCKUTC
ONTUMU3AIMOHHA METOJM B CTPYKTypHaTta MexaHuka. Cpen pa3sHooOpasHeTro oT
CBIIECTBYBAILM METO/IH 32 ONITHMHU3AIMS MOXeE J1a ce HampaBu rpyba kiacudukanums
B 3BE IpyNU: Ha Oa3upaHH Ha MapaMEeTpPH MOAXOJM U Ha HEMapaMETPUYHU MOAXOIH.
B 3aBucumoct ot MCTOAUTC € Bb3MOXXHO IMPUIIAraHCTO HA NPOTOTHUIIN KAKTO B MHOI'O
panHa ¢a3a Ha HJIEHHOTO TNPOEKTHpaHe, Taka M B TO-KbCEH eTam 3a Obp30
YCBBBPUICHCTBAHC Ha ChbIICCTBYBAIIIUTC MMPONU3BOACTBCHU KOMITIOHCHTH.
IIpunaranero Ha METOAUTE 3a CTPYKTYypHA ONTUMHU3ALMA B LSUIOCTHUS IIPOLIEC HA
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IMMPOCKTHUPAHC BOJAU HE CaMO OO HO,Z[O6p51BaHe Ha Ka4€CTBOTO Ha KOMIIOHCHTHUTEC, HO U
A0 3HAYUTCIIHO HAMAJISIBAHC Ha MATCPpUATIHHUTC W HNPOU3BOJACTBCHUTC pa3dxodu U
YCKOpsIBaHE Ha LIEJIHs MTPOIeC Ha pa3paboTBaHe HA MPOAYKTA.

STRUCTURAL OPTIMIZATION METHODS IN THE MODERN PRODUCT

DEVELOPMENT PROCESS

In the modern design process, the finite element method is widely used as a standard
tool for calculation and verification of the behavior of mechanical structures under
different loading and boundary conditions. Additionally, the finite element method
offers a necessary basis for performing automated structural optimization procedures
for improvement of structural components hence enabling a successful transfer of the
mathematical optimization methods into the structural mechanics. Among the variety
of existing optimization methods, a rough classification in parameter based and non-
parametric approaches can be made. Dependant on the methods, the application in a
very early phase of conceptual designing of prototypes as well as in a later stage for
fast improvement of existing production parts is possible. The implementation of the
structural optimization methods in the overall design process leads not only to a
quality improvement of components but also to a significant reduction of material
and production costs and speeding up the entire product development process.

['8.37 | XKuskos, B., CrosnoBa, f., HukxomoB, H., [paranoB, B. W3cnexsane na | 5.000
JUHAMHUYHOTO ITOBEACHHE Ha MEXAaHHNYHA CHUCTEMA C C€JIACTHUYHO OKA4Y€H MaXOBHK.
Mexannka Ha MamuHuATe, Ne97, 2012, ¢. 90-95. ISSN 0861-9727
N3CJIEABAHE HA IUHAMHAWYHOTO INOBEAEHUE HA MEXAHUYHA
CHUCTEMA C EJJACTUYHO OKAYEH MAXOBHK
I/ISCJ'ICI[BaHa € MEXaHHn4YHa CUCTEMa C €JaCTHYHO OKa4Y€H MaXOBHK. HOCTpOCHO [§
ACUMIITOTUYHO PpCHICHUEC Ha CUCTEMATa M € HaMCpPCHA AaMINNIMTYAHO-4Y€CTOTHATa
XapakTepUCTUKA Ha IapameTpure Ha cucremara. [IokazaHo e, 4de ciex Kparbk
nepuoa OT BpEMC aMINIMTyJa Ha TPCOTCHUATA HAMAJIsIBA 3HAUYUTCIIHO U MaXOBHUKaA CC
CaMOLCHTPpHUPA, T.C. POTOPHT B YCCTOTHUTC 30HHU AAJICY OT PC30HAHCHUTC CC BBHPTU
OKOJIO CBOSATA INTaBHA MHCPIIHUOHHA OC.
DYNAMICAL BEHAVIOUR INVESTIGATION OF A MECHANICAL
SYSTEM WITH ELASTICALLY SUSPENDED FLYWEEL
A mechanical system with elastically suspended flywheel is investigated. An
asymptotic solution of the system is constructed and some characteristic of the
system parameters are found. It is shown that oscillation’s amplitude decreases for a
short period of time and the flywheel is self-centered, i.e. the rotor rotates around its
main inertial axes in the frequency areas beside resonant areas.

I'8.38 | Yakmakos, I'., )Kuskos, B., HukosaoB, H., Togopos, I'. Bucokockopoctan HaButu | 5.000
MaxoOBHIIM C TPEIBAPUTEITHO HAIpEerHara CTPYKTypa 3a ONTHUMAJIHO HaIpPErHaTo
ChCTOSIHUE B TMPOIEC HA eKcIuloaTanus. bbIrapcko coucaHue 3a HHKEHEPHO
npoekTupane, opoii 11, 2012, c. 39-45. ISSN 1313-7530
BUCOKOCKOPOCTHHN HABUTU MAXOBHUIIN C ITPEJABAPUTEJIHO
HAIIPEI'HATA CTPYKTYPA 3A OIITUMAJIHO HAITPETHATO
CBbCTOSHHUE B ITPOLIEC HA EKCIUVIOATAIIUA

B cBBpeMEHHOTO aBTOMOOWMIIOCTPOCHE MAaXOBHK CHCTEMH 3a aKyMyJlIHpaHE Ha
KMHETUYHA CHEPIrHs HaMHpaT BCE MO-IIMPOKO MPUIIOKEHUE OlarogapeHue Ha To-
BHUCOKHUSI CH KOC(UIIMEHT Ha TIOJE3HO NEHCTBHE M IBJIBI KUBOT B CpPaBHEHHE C
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CJICKTPUYECKUTE aKyMyJIaTOpU Ha eHeprus. HempexkbcHatuaT crpeMex 3a
HaMaJIsiBaHE Ha MacaTa Hallara HU3MI0J3BaHCTO Ha JICKU 6’bp30BT>pT$IH_II/I poTopu €
BHUCOKa eHeerﬁHa ILTBTHOCT. M3KIIOYUTEIIHO Imoaxoadamuy 3a H3pa60TBaHe Ha
TaKHMBa POTOPU Ca YAKUCHUTC KOMIIO3UTHH MATCpHAIN, XapaKTCpusupamu c€ C
MHOTO BHCOKa crenuduyHa sSKOCT Ha OmbH. B paboTeH peXuM ChBPEMEHHHTE
OBP3OBBPTAIIA POTOPH TOCTHUTAT CKOPOCTH Ha BbpTeHe OoT Haa 60000 min-1. B
CICICTBHE Ha HATOBAapBAaHETO OT IIEHTPOOSKHUTE CHWIW, B CTPYKTypaTa Ha
MaTtcpualia Cc€ 1mojydaBaT BUCOKHU OIITbHOBH paJvaiHW U TaHI'CHIUAJIHU HAITPEIKCHU,
BOACHIM 10 pa3CiaosdBaHC MW paspyliaBaHC Ha HABUTHUA KOMIIO3UTCH MAaXOBHK.
[IpoTuBOAEHiCTBIE HA TO3W HETAaTUBEH €(PEKT ce ThPCH B IIpolieca Ha u3paboTBaHe HA
MaxOBHK C IIPEABAPUTEIHO HallperHaTa CTPYKTypa.
HIGH-SPEED WOUNDED PRESTRESSED FLYWHEELS FOR OPTIMAL
STRESS DISTRIBUTION IN THE OPERATING PROCESS

In the modern automotive industry flywheel kinetic energy storage systems are
becoming more widely used thanks to their higher efficiency and better endurance
than electric batteries. Continuing desire for mass reduction requires the use of high-
speed light rotors with high energy density. Extremely suitable for manufacturing
such rotors are fiber-reinforced composite materials characterized by a very high
specific tensile strength. In the operating process modern high-speed flywheels reach
rotating speeds of over 60 000 min-1. As a result of loading from the centrifugal
forces high tensile radial and tangential stresses occur in the structure leading to
delamination and destruction of the wounded composite flywheel. Countering this
negative effect is sought in a manufacturing of a composite flywheel with prestressed
structure.

I'8.39 [ TI'eoprues, Y., Yakmaxkos, I'., )Kuskos, B., HukosoB, H., Tomopos, I'. Metonu 3a | 4.000
CTPYKTypHa ONTHMHU3AIMS C KpalHU elleMeHTH B cdepara Ha BUPTYAIHOTO
WHXXEHEPCTBO. bharapcko cricanue 3a WHXKEHEPHO MpoekTupane, op. 12, 2012, c.
29-35. ISSN 1313-7530

METO/M 3A CTPYKTYPHA ONITUMMU3ALIUS C KPAWHU EJIJEMEHTH

B COEPATA HA BUPTYAJIHOTO UHXKEHEPCTBO
CrpyKTypHaTa ONTUMHU3AIM BbB BUPTYAIHOTO MHXKEHEPCTBO, Oa3upaHa Ha METo/a
Ha KpaWHUTE €JIEMEHTH, UIpae BaXKHA poOJs B IMpoleca Ha MPOCKTUpaHE U
pa3zpaboTBaHe Ha HOBH MNpOAYKTU. ChIIeCTBYBaT MHOXXECTBO METOAU 3a
nonoOpsiBaHe KauecTBaTa Ha JaJIeH KOMIIOHEHT. Bceku OT Te3n MeTolu MpHUTekKaBa
npeauMCcTBa M HCAOCTATbLH, KaTO I/I360p’bT Ha noaxogsmusa METod 3aBHCU OT
pa3iuyHM  yCIOBUSA: BHJA Ha mpoOieMa, BHJ Ha LeneBata (QYHKIUS U
OTPAaHUYUTEIHUTE YCJIOBHs, Oposi Ha NPOMEHJIMBHUTE, BUAA Ha KPUTEPUHUTE 3a
onieHsiBaHe. EdexTuBHOCTTa, HUCKUTE pa3sXxoAu M AoOpara MPHIOKUMOCT Ha Te3u
METOJY T'M HajaraT B JHEIIHO BpeMe KaTO He3aMEHUM CIOCO0 U JIOMbIHEHHE KbM
eKCliepuMeHTanHuTe u3ciensanusa. C TIXHa TMOMOLI ce€ HamausBa HyKJara OT
CKBITUTE MPOTOTUIH U ONTUTHHU MOCTAHOBKHU IMPH MOsIBaTa HA HOBH IMPOAYKTH, MIECTU
ce BpeMe, MaTepuall M C€ HaMmalsiBaT NPOU3BOJACTBEHUTE pa3xoau. Llem Ha
HacToflaTa paboTa € /1a ce pasriena BCEKH €NH OT T€3H ONTUMU3ALMOHHU METOIU
B JICTAlJIN U ce pa3sicHU cepaTa Ha TAXHOTO MPUIIOKEHHE.
STRUCTURAL OPTIMIZATION METHODS BASED ON THE FINITE
ELEMENTS APPROACH ON THE AREA OF VIRTUAL ENGINEERING
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Structural optimization in the virtual engineering based on finite element results
plays an important role in designing and developing of new products. A variety of
optimization methods for the improvement of structural components exists. Each of
these methods has its advantages and drawbacks. The choice of the right optimization
method depends on different conditions: type of optimization problem, type of
objective function and constraints, number of design variables, type of design
responses. Efficiency, lower costs and better applicability of these methods require
them today as an indispensable tool and as addition to the experimental work. With
their help, the need of expensive prototypes and experimental trials in the product
development process is reduced; time, material and production costs are saved. The
goal of this paper is to examine each of these optimization methods in details and
clarify the field of their application.

In the modern design process, the finite element method is widely used as a standard
tool for calculation and verification of the behavior of mechanical structures under
different loading and boundary conditions. Additionally, the finite element method
offers a necessary basis for performing automated structural optimization procedures
for improvement of structural components hence enabling a successful transfer of the
mathematical optimization methods into the structural mechanics. Among the variety
of existing optimization methods, a rough classification in parameter based and non-
parametric approaches can be made. Dependant on the methods, the application in a
very early phase of conceptual designing of prototypes as well as in a later stage for
fast improvement of existing production parts is possible. The implementation of the
structural optimization methods in the overall design process leads not only to a
quality improvement of components but also to a significant reduction of material
and production costs and speeding up the entire product development process.

['8.40 | I'eoprumes, Y., XXuskog, B., Hukousos, H., Togopos, I'. Ontumuzanus Ha mexaananau | 5.000
CTPYKTYpH C BHe3aIHa 3ary0a Ha YCTOMYUBOCT, bhJrapcko crrcanue 3a HHXEHEPHO
npoektupane, op. 13, 2012, c. 13-20. ISSN 1313-7530
ONITUMM3 AL HA MEXAHUYHU CTPYKTYPHU C BHE3AITHA
3AT'YBA HA YCTOMYUBOCT
THHKOCTEHHUTE METAHW KOHCTPYKLUHUM Ca IIMPOKO pPa3NpOCTPAHEHU, 3apaau
MUHHUMAJIHOTO W3MO0JI3BaHE HA MaTepuall, HO KOraTo ca IMOJJIOKEHU Ha HAaTUCKOBU
HATOBApBaHUs, T Ca 0COOCHO YYBCTBUTEIHH KbM 3ary0a Ha ycroituuBocT. [Ipu ToBa
SIBIICHUE HATOBAPEHUST €IEMEHT ce nedopMupa Mpeaud JOCTUTaHe Ha SKOCTTa Ha
MaTepuaina, OT KOMUTO € HampaBeH. M3cienBaHeTO W ONTUMU3AIMATA HA TaKbB THUII
CTPYKTYpH, 3aCTpallleH! OT 3arybaTa Ha YCTOWYMBOCT HAMHPA IIUPOKO MPHIIOKEHUE
B wuHAyctpusita. llpumepu 3a TakuBa CTPYKTYpH ca CHIJIO3H, pPE3epBOapH,
TPBOOIIPOBOIM, KOMUHH, KYIH, OPIIOPHH MIATPOPMHU, CAMOJIIETH M KOCMHUYECKU
kopabu. IlpenmuMcTBaTa Ha BHUPTYaTHOTO HWH)XCHEPCTBO, KAaTO HaMalsBaHE Ha
pa3xoIuTe W BPEMETO 3a H3CIe[BaHEe, MOraT Ja Ce€ M3I0JI3BaT HabJIHO B Ta3H
Hacoka. llen Ha HacTosara paboTa e 1a ce mpeacTaBu cnenuduKara Ha aHAJTU3HNATE
MOIXOMU TOCPEICTBOM MeETOJa Ha KpallHUTE eJEeMEHTH Ha CTPYKTYpH,
Ipepa3noyiokeHd KbM 3aryda Ha YCTOWYMBOCT M Ja C€ TIOBMIIM TSXHATa
CcTaOUITHOCT 4Ype3 IMpWIaraHe Ha KOMIIIOTHPHO MOJANOMOTrHAaTaTa CTPYKTypHa
ontuMmuzanus. Pasrinenanu ca aBa npumepa.
OPTIMIZATION OF MECHANICAL STRUCTURES THREATENED BY
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SUDDEN LOSS OF STABILITY

Tin-walled metal structures are widespread because of the minimum use of material,
but when subjected to compressive loads, they are strongly sensitive to failure by
sudden loss of stability. In this paper the loaded element is deformed before reaching
the strength of the material from which it is made. The analysis and optimization of
this type of structures threatened by buckling is widely used in the industry.
Examples of such structures are silos, tanks, pipelines, chimneys, towers, offshore
platforms, aircraft and spacecraft. The advantages of virtual engineering as cost and
time reduction can be fully used in this direction. The purpose of this work is to
present the specifics of the analyzing approaches using the finite element method of
structures threatened by buckling and to enhance their stability through the methods
of the computer aided structural optimization. Described are two examples.

I'8.41 | Tomopos, I'., HukosoB, H., MutoB, B. HoBu metronu 3a ch3naBane Ha JeHTaNIHH | 6.667
AMIUIAHTH, YacT 2, TEeXHOJIOrMYHM METOIH 3a MPOU3BOACTBO. MexayHapoaHa
Hay4yHa koH(pepenuus MTO 2012 r. /AMTEX 2012 r., CoopHuK noxiaau, c. 355 —
362. ISSN 1313-7530
HOBU METOJM 3A Cb3JABAHE HA ITEHTAJIHU UMIIJIAHTU
YACT 2. TEXHOJIOI'MYHU METO/IM 3A ITPOU3BOJICTBO
B 3n0oTexHMKaTa W B 3BOOMPOM3BOJACTBOTO HABIW3AaT CKAHHMPAIIUTE Ja3epHU
TexHukH, usnoiazpaHeTo Ha 3D CAD/CAM codTyepHH MakeTH, CUCTEMH 32 OBP30
MPOTOTUIIMPAHE, U3MOJ3BaHETO Ha (Gpe30BM MallMHM, ©  pa3dupa ce,
HpI/ICHOCO6HBaHeTO Ha BCUYKH TC3W TEXHOJIOTHUYHHU IMPOLECH 3a LECINUTEC, HYXKIUTEC U
CHGHI/I(i)I/IKI/ITe Ha CTOMATOJIOTrHsATA.
B nacTosimust maTepuan € oObpHaTO BHUMaHHWE Ha HOBUTE NMPOTPECHBHU HAYWHU U
MCTOHN 3a IMPOHU3BOJACTBO HAa ACHTAJIHH HMIUIAHTH, Ha TCXHOJIOTMUTC CTapTHUpalln
CJICO IMOoCI€aHAaTa CThIIKA HAa KOHCTPYKTUBHUSA ITPOILEC (TeMa, KOsTO € 3acerLara B
yacr 1, my6nukyBana B crimcanne “CAD JAUJDKECT® 6poii 1, ssayapu 2012 1.).
NEW METHODS FOR CREATING DENTAL IMPLANTS
PART 2. TECHNOLOGICAL PRODUCTION METHODS
In dentistry and teeth building are involved laser scanning entering techniques, the
usage of 3D CAD/CAM software packages, systems for rapid prototyping, the usage
of milling machines (CNC), and of course, the adaptation of all these processes for
the needs and specificities of dentistry.
In part 1 was examined design stages of the process. This paper is addressed to reveal
progressive new ways and methods for manufacturing dental implants, to reveal a
technology start-up after the last step of the construction process.

['8.42 | Codponos, 4., Tomopos, I'., HukosioB, H., Pomanos, b. Beamoxuoctu 3a 66p30 | 5.000
npou3BoacTBO B JIAB. ,,CAD/CAM/CAE B unayctpusita’ kbM npoekt ,,YHUK” na
TY-Codwus. MammmHOCTpOCHE U €IEKTPOTEXHUKA, Opor 5-6, 2012, ctp. 9-14. ISSN
1313-7387

Bb3MOKHOCTHU 3A BbP30 TIPOU3BOJACTBO B JIAB. ,,CAD/CAM/CAE

B UHAYCTPUSATA” KbM NPOEKT ,,YHUK” HA TY-CO®PUS

Hacrosimusar MaTepuan JEeMOHCTpUpPA pa3HOOOpasMeTo OT BB3MOXKHOCTH 3a
¢u3nUecKo MpOTOTUNHpa-HE U OBP30 MPOU3BOACTBO HA CIOXKHU JIETAWIN B MAaJKH
cepun B 11ab. ,,CAD/CAM/CAE B unaycTpusTra” KbM MHPOEKTa ,,Y HUBEPCUTETECKU
Hayuno n3cnenoBarencku Kommnekc — YHUK” na TY-Codus. IIpencraBenu u aHa-
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JIM3UPAHU Ca BB3MOKHUTC NPHIIOKCHHUA Ha TCXHOJIOTHUUTC U MCTOOUTC 3a 6’bp30
NPOTOTHIIMPAHE U TPOU3BOACTBO Ha HU3JENUsS, KAaKTO M 00JIACTHTE Ha €(EKTUBHO
IMMPUITOKCHUC U MTOJIBUTC OT BKIIFOUBAHCTO UM B MHKCHCPHUS ITPOLICC.
POSSIBILITIES FOR RAPID PROTOTYPING IN LABORATORY
"CAD/CAM/CAE IN INDUSTRY" WITHIN THE PROJECT DUNK-01/3 OF
TU SOFIA

This material demonstrates the variety of possibilities for physical prototyping and
rapid production of complex details in small series in the lab. "CAD/CAM/CAE in
industry” within the project "University Research Complex™ of TU Sofia. The
possible applications of the technologies and methods for rapid prototyping and
production of details, as well as the areas of effective application and the benefits of
their inclusion in the engineering process are presented and analyzed.

I'8.43 | Todorov, G., Nikolov, N., Mitov, V., Sofronov, Y. Usage of “Selective Laser | 5.000
Melting” technology capabilities implementation for teeth implants metal
construction in TU-Sofia. Recent, Vol. 15 (2014), No. 1 (41), March 2014, pp. 34-38.
ISSN 1582-0246
MN3IOJI3BAHE HA Bb3MOKHOCT HA TEXHOJIOI'UA ,,CEJIEKTUBHO
JIABEPHO PA3CTOIISIHE” 3A Cb3IABAHE HA 3bbHU UMIIVIAHTATH
C METAJIHA KOHCTPYKIUA B TY - COPUS
Ta3u cratus pasricxkiaa Bb3MOXKHO MPUIIOKECHNEC HA METOJJa Ha CCIICKTHBHO JIa3€PHO
toneHe (SLM) 3a mpoekTupaHe ¥ MPOW3BOJCTBO HA JICHTAJICH MMIUIAHT - METaJTHO
IbHYE, KOETO € B OCHOBaTa Ha 3bOHa MeTaJOKepaMH4Ha KOpoHa. [IbpBO cempaBsT
HN3MCPBAHUA HA MAIMCHTA U CC IIpaBU I/I3pa60TBa THUIICOB MOJCI, KOWTO CJIEd TOBaA CE
ckanupa. Crnem ToBa ce Cb3JaBa NPEIU3EH BHUPTYaJ€eH MOJEJI B cCpelaTa Ha
cnenuanusupana neHtaarHa CAD cuctema. CrenBar omeparnuu ¢ apyr copTyepeH
MakeT 3a Ch3/aBaHE Ha YNpaBisBalla MporpaMa 3a 00OpYABAaHETO, MPHUIIAraIo
merona SLM. Hakpas ce moiydaBa peasieH (pU3MUECKH MOJIEN, KOMTO € 10CTaThbuHO
nmpeuu3cH U HUMa KCJIaHOTO KagecTBO. KU3HeHUST IUKBJI Ha TO3U MNPOIrpCCHUBCH
mponec Ha pa60Ta € 3HAYUTCIIHO HAMAJICH B CPABHCHUEC C TPAAUIIUOHHUTEC MOAXOAH.
USAGE OF “SELECTIVE LASER MELTING” TECHNOLOGY
CAPABILITIES IMPLEMENTATION FOR TEETH IMPLANTS METAL
CONSTRUCTION IN TU-SOFIA
This paper reviews a possible application of the method of Selective Laser Melting
(SLM) for designing and producing a dental implant - metal dental “cap” which is the
foundation for a dental metal ceramic crown. First, a patient's measurements are
taken and a gypsum model is made and then scanned. Thereafter a precise virtual
model is created by a specialized dental CAD system. It is followed by operations
using another software package in order to create Operation Control Program for the
equipment applying the SLM method. Finally, there comes a real physical model
which is precise enough and has the desired quality. The life cycle of this progressive
process of operation is significantly reduced compared to traditional approaches.

I'8.44 | XKuskos, B., [Iparanos, B., Hukoaos, H., Tonopos, I'., CrosinoBa, ., Koues, JI. | 3.333
Bw3moxknoctn 3a ch3gaBane Ha UPS Ha 0azara Ha KMHETHYEH aKymyllaTop U
xuapoctatnyHa Tpancmucus. Coopuuk noxmanu Ha MHK 70 roguaun MTO, 28-ma
MeXIyHapoaHa HayuyHa KoH@pepeHuus Ha MT® na TY-Codus, 11-13 cenremspu,
2015, Cozonon, bearapus, c. 493-498. ISBN 978-619-167-178-6
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BBb3MOXHOCTHU 3A Cb3/IABAHE HA UPS HA BA3ATA HA
KHUHETUYEH AKYMVYJIATOP U XUAPOCTATUYHA TPAHCMUCUSA
OO0eKT Ha HACTOSIIOTO M3CIIE/IBaHE € Ch3aBaHeTO Ha MexaHnuHo UPS yctpoiicTBo,
IIPpU KOCTO KATO CIIOMAraTCJICH U3TOYHUK Ha CHCPIrusA B CIIy4aWTC Ha NPCKBCBAHC HaA
OCHOBHOTO 3axpaHBaHE C€ HW3MOJ3Ba KMHETHWYEeH akymysiatop Ha eHeprus (KAE).
Pasrnenanu ca npouecute Ha mpeHoc Ha eHeprus Mexnay KAE u cuHXpoHHUS
MOTOp-TEHEepaTop TpH Hamuyue Ha xuapoctarnuHa Tpancmucus (XCT), u e
,I[e(bI/IHI/IpaH 3aKOHBT 3a HW3SMCHCHHUC Ha IMPCAaBaTCIIHOTO OTHOMICHUC Ha

TPaHCMUCHATA [IPU PA3INIHUTE BE3MOKHU PEXUMU.

POSSIBILITIES OF AN UPS DESIGN INCLUDING A KINETIC ENERGY
STORAGE AND A HYDROSTATIC TRANSMISSION

The purpose of the present paper is an analysis of a mechanical UPS device where a
Kinetic energy storage (KES) is used as an auxiliary energy supply in cases of the
main electric supply cuts off. Different energy transfer modes between KES and a
synchronous motor-generator are considered if a hydrostatic transmission (HST) is
used and the corresponded functions for transmission ratio change are obtained.

1'8.45 ﬁopﬂaHOB, n., Kambepos, K., Tomopos, I'., Hukomaos, H., Koues, JI. Kuaemarnuna | 4.000
KOHIICTIIIMSI Ha TroJsiMorabapuTeH XxBamiay (Tpaiidep) 3a TEIECKONMMYHH TOBapayH.
Coopauk noknmagun Ha MHK 70 roguam MTO®, 28-ma MexayHapoaHa HaydHA
koH(pepenmst Ha MT® na TY-Codus, 11-13 centemspu, 2015, Cozomnoi, bearapus,
c. 535-541. ISBN 978-619-167-178-6
KUHEMATHUYHA KOHUEINNXSA HA TOJSIMOT'ABAPUTEH XBALLIAY
(TPAHU®EP) 3A TEJJECKOIIMYHU TOBAPAUH
OO0ekT Ha HACTOAIMIOTO HW3CJEIBAHE € CPaBHCHHME Ha CHINECTBYBAIMTE Ha Ia3apa
roJIIMOTa0ApUTHH XBaIllayM 3a TPYIU U pa3padoTBaHE HA KMHEMAaTHYHA KOHIICTIIIHS
3a roJsIMOTradapuTeH XBamay (rpaidep) 3a TeJIEeCKOMUYHNA TOBAPAYH.
KINEMATICAL CONCEPT OF LARGE GRAPPLE FOR REACH
STACKERS
The object of this study is a comparison of existing market large grapples for logs
and development of kinematic concept for large grapple for reach stackers.

['8.46 | Codponos, 4., Tomopos, I'., Cronuxos, K., I{akos, 1O., Togopos, A., Hukosaos, H. | 3.333
[IporpecuBHM MeTOaM 32 M3pa0OTKA HA ACHTAIHM UMIUIAaHTH. COOPHUK JOKJIaJH HA
MHK 70 romuan MTO®, 28-ma MexayHapoaHa HaydHa KoHdepeHmus Ha MTO nHa
TY-Codus, 11-13 centemspu, 2015, Cozonon, bearapus, c. 445-447. ISBN 978-
619-167-178-6
MNPOI'PECUBHHU METO/IU 3A U3PABOTKA HA IEHTAJIHHA
HMIIJIAHTU

Paborara pasriexna aBaHTapJHU METOIM 3a M3pabOTKa HA JCHTAJIHM HMMIUIAHTH,
XapaKkTepu3upalmy ce C TOoJsIM TMOTeHHHan 3a pa3BuTue. OOmOTO MEeXKIy
pasmIeKTaHUTE METONU € TOBa, Ye ca Oa3WpaHW HA TEXHOJIOTHUHU, Pa3pabOTEeHU 3a
HYXIUTC Ha CbBPCMCHHOTO MAalInHOCTPOCHC. OHI/ICEIHI/I ca aBa BUIa
MaIIMHOCTPOUTEIHU TEXHOJOTHH, TPHCIOCOOMMHU 3a u3paboTka Ha JCHTAIHU
HUMIUIAHTU: TCXHOJIOTUHU 3a U3Irpa’KaAaHC Ha UMIIJIAHTU U TCXHOJIOTHUH 34 I/I3p2160TKa Ha
MMIUIAaHTHU TTIOCPEICTBOM OTHEMaHe Ha Matepuan (pssane). HampaseH e cpaBHUTENEH
dHaJIN3 Ha MCTOAUTC U MATCPHUAIINUTC 3a I/13pa6OTBaHe Ha ACHTAJIHW MMIIJIAHTHU, KaTO
ca IIOCOYCHU CBOTBCTHUTC HM TIMPCAUMCTBA W HCAOCTATBIIU. Ha 63.33.Ta Ha
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aHamM3uMpaHaTa B CTartusATa HMHQOpPMAIUs ca W3Ka3aHU NPEANOIOKEHUS 32
BCPOATHUTC HACOKH 3a pPA3BUTHUC HA CBBPCMCHHUTC MCTOAU 3a I/13pa60TKa Ha
JCHTAJIHU UMIIJIAaHTH.

ADVANCED METHODS FOR PRODUCING OF DENTAL IMPLANTS
The present work considered the advanced methods for making of dental implants
characterized by a great potential for development. All methods are based on
technologies developed for the needs of modern mechanical engineering. Two types
of engineering technologies adaptable for manufacturing of dental implants are
described: technologies for the construction of implants and technologies for
production of implants by removing material-cutting. A comparative analysis of
methods and materials for the manufacture of dental implants are made as well as
their respective advantages and disadvantages. On the basis of analyzed information
in this article assumptions about the likely development of modern methods for the
production of dental implants are expressed.

I'8.47 | HparanoB, B., Xwusko, B., Koues, JI., HwuxomoB, H.. Mogen na xuGpunmzo | 5.000
CJICKTPO3aABMKBAHC 3a TPAaHCIHOPTHO CPCACTBO C KHUHCTHYCH aAKYMYJATOp KarTo
eHeprueH Oydep. 12-ta MexayHapogHa KoOH(pEpeHUUs 1O  TpUOOJIOTHs
BYJITPUB 2016, 27-29.10.2016, TY-Codusi. Tpubonoruuen xypuan BYJITPUB,
6p.6, 2016, c. 200-208. ISSN 1313-9878
MOJIEJ HA XUBPUAHO EJEKTPO3A/IBUKBAHE 3A TPAHCIIOPTHO
CPEACTBO C KHHETHYEH AKYMYJIATOP KATO EHEPIT'UEH BY®EP
Pasrmenano € XuOpWAHO CHJIOBO 3aJBHKBAHE Ha EIEKTPOMOOWI, TIPH KOETO €
W3MOJ3BaH KuHeTnueH akymynarop Ha eHeprusi (KAE) karo enepruen Oydep c men
N3TJIKIaHE Ha HATOBAPBAHCTO Ha OCHOBHHMA HU3TOYHHMK Ha CHEpPrusa —
enexktpoxumuueH akymymarop (Li-lon OGarepus - AEX). Jlepunupana e
eq)eKTI/IBHOCTTa Ha MapajICIHUTC KJIOHOBC Ha 3aJIBUKBAHCTO, U3TPAICH € JUHAMUYCH
MOZCII Ha OCHOBATA HA T.HAp. CTCIICH Ha 3apCACHOCT HAa aKyMYJIATOPUTC U € OLICHCHO
BiausiHUETO Ha KAE BbpXy HaTOBapBaHETO Ha EIEKTPOXUMHUUYHUS aKyMyJaTop.
HYBRID ELECTRIC DRIVE LINE MODEL FOR VEHICLES WITH
KINETIC ENERGY STORAGE AS AN ENERGY BUFFER
A hybrid powertrain of an electric car is used, which uses a kinetic energy
accumulator (KERS) as an energy buffer with full use of the load of the main energy
source — electrochemical accumulator. The efficiency of the parallel branches in the
drive is defined, a dynamic model of the so-called degree of charge of the batteries
and the influence of KERS on the load of the electrochemical battery was assessed.

['8.48 | Sofronov, Y., Nikolov, N., Todorov, G.. Analysis of technologies for rapid | 6.667
prototyping of dental constructions. Scripta Scientifica Medicinae Dentalis, Vol 2,
No 1 (2016), pp. 32-38. ISSN 1312-238X (print) 2603-3364 (online)

AHAJIN3 HA TEXHOJIOI'MUTE 3A BbP30 IPOTOTUIIMPAHE HA
JEHTAJIHU KOHCTPYKIINUHA
B crarusra ca mpeacTaBeHM HOBH TEXHOJOTHMH 3a TPOM3BOACTBO Ha 3BHOHU
uMIUIaHTH. M3non3Baiiku Hail-moOpuTe MOCTHXKEHHS HAa MAIIUHOCTPOCHETO, KaTo
CAD/CAM u aAWUTUBHHUTE TEXHOJIOTUH, CE€ OTKPHUBAT U3IISLIO HOBU BH3MOXKHOCTH 32
yBEIMYaBaHE Ha  CIOXKHOCTTA, TE€OMETpUYHATa TOYHOCT, CKOpPOCTTa H
MIPOM3BOJICTBEHATA €(DEKTUBHOCT HA ICHTATHUTE KOHCTPYKITUH.

ANALYSIS OF TECHNOLOGIES FOR RAPID PROTOTYPING OF
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DENTAL CONSTRUCTIONS
In the following article new technologies for the production of dental implants are
presented. Using the best achievements of mechanical engineering, such as
CAD/CAM and additive technologies, entirely new oppor-tunities for increasing
complexity, geometric accuracy, speed, and production efficiency of dental products
are discovered.

['8.49 | Todorov, G., Kamberov, K., Semkov, M., Nikolov, N. Concept and design of kinetic | 5.000
energy recuperation system. Journal Proceedings in Manufacturing Systems, Volume
11, Issue 4, 2016, pp.183-188. ISSN 2343-747, ISSN-L 2067-9238

KOHIIEIIIUA U TU3AH HA CUCTEMA 3A PEKYIIEPAIIAS HA
KUHETUYHA EHEPI'US

YceTpolicTBa, UyBCTBUTEIHN KbM 3aXpaHBaHE, KATO KOMITIOTPH, LIEHTPOBE 3a JaHHU U
peaMuia IpOM3BOACTBEHM CUCTEMM ce IpeHacouBaT kbM UPS (HempekbcBaemo
3axpanBaHe). OOMKHOBEHO TE3U CIIOMAaraTelIHHU CUCTEMH 3a 3aXpaHBaHE M3IIOJI3BAT
Oarepus, 3a J]a MOrar Ja MOAIbpXKAT yCTpoiicTBaTa paboTeny 3a KpaThK MEPUOJ OT
BpeMe, JOKAaTO OCHOBHUST WJIM BTOPHUAT M3TOYHMK Ha 3aXpaHBaHEe ce€ BH30OHOBH.
ToBa mnpoyuBaHe e (okycupaHo BBpPXY JIeDUHUPAHETO M pa3padOTBAHETO Ha
KoHUenTyaneH Mozaen Ha UPS ycTpolicTBO, KOeTO M3MOJ3Ba pOTAallMOHHA Maca
(MaxoBHK) BMecTO Oarepus 3a ChXpaHsBaHE Ha pe3epBHa eHeprus. PazpaborBaneTo
Ha TO3M AM3ailiH ChIbp)Ka CepHsl OT CTBIKH, KOUTO IMO3BOJISABAT J1a CE€ HM3UUCIAT
MHEPLUOHHUTE XapaKTePUCTUKM Ha MaxOBHKAa 3a CHELM(DUUHM H3UCKBAHMS 3a
momHocT. [lonxoabT Ha pa3zpaboTka € JEMOHCTpUpPAaH C IpPUMEpP 3a pe3epBeH
reHeparop Ha eHeprus, noxabpxkam 18,5 kW 3a 25 cekynau. OCHOBHOTO
OPEeJUMMCTBO Ha TO3W JU3aliH € BB3MOXKHOCTTA 3a II0JIyyaBaHE Ha PEHTAOMIIHO
pelleHre Ha paHEeH eTanl OT Mpolieca Ha pa3paboTka Ha Mpoaykra. ToBa ce mocTura
Yype3 HAKOJKO M3YMCIUTENIHU MOJeNa, MOATOTBEHU 3a OIEHKa Ha CTPYyKTypHara
AKOCT U e(eKkTHBHOCTTa Ha cucTemara. [IpwiiokeHHEeTo 3a BUPTYalHO
IPOTOTHNHMPaHEe KOMOMHHMpA ISUIOCTHA ONTHMMM3ALUs Ha IMPOU3BOAUTEIHOCTTA Ha
IPOAYKTa, HaMalsgBaHE HAa BPEMETO U pa3XOAMTE U IOAPOOHA JMArHOCTUKA Ha
TEKYIIH (PU3UYECKHU SBICHUS.

CONCEPT AND DESIGN OF KINETIC ENERGY RECUPERATION
SYSTEM
Power sensitive devices such as computers, data centers and several manufacturing
systems re-lay on UPS (Uninterruptible Power Supply). Typically these auxiliary
power systems use a battery to be able to maintain the devices running for a short
period of time until the main or a second power source is resumed. This study is
focused on defining and developing a conceptual model of a UPS device that uses a
rotational mass (flywheel) instead of a battery to store backup energy. The
developing of this design contains a series of steps that allow inertial characteristics
of the flywheel to be calculated for a specific power requirements. Development
approach is demonstrated with an example for reserve energy genera-tor maintaining
18.5 kW for 25 seconds. The primary advantage of this design is the ability to obtain
a cost-effective solution at early stage of the product development process. This is
achieved by several computational models prepared to evaluate structural rigidity and
efficiency of the system. Virtual proto-typing application combines overall product
performance optimization, time and expenses reduction and detailed diagnosis of
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ongoing physical phenomena.

I'8.50 | Tomopos, I'., HukosoB, H., Codponos, f., Kambepos, K. Ilpunoxenne na 3D | 5.000
CAD/CAM Ttexuonorunre B geHrangara meaunuaa. CIO. Chief Information Officer
IDG Boarapus, op. 8, 2016, c. 66-68, 70-72. ISSN 1311-3151
IMPUJTOXKXEHHUE HA 3D CAD/CAM TEXHOJIOI'NUTE B IEHTAJIHATA
MEJULIMHA
Pasrienann ca HOBM WM TNPOTPECHBHH TEXHOJOTHYHM METOJM 3a Ch3JIaBaHe Ha
JICHTAJIHU UMILJIaHTH.
APPLICATION OF 3D CAD/CAM TECHNOLOGIES IN DENTAL
MEDICINE
New and advanced technological methods for the production of dental implants are
considered.

I'8.51 | XKusxkos, B., Koues, JI., /Iparanos, B., Cronukos, K., Hukoaos, H., CtosiHoBa, ., | 2.500
Urnaros, U., BanoB, . CpaBHUTENHU €KCIUIOATAIIMOHHU MOKA3aTEIN Ha CTATUYHU
u kuHetnyHn UPS. Mexanuka Ha mammHute, Op. 117, 2017, ¢. 73-77. ISSN 0861-
9727

CPABHUTEJIHU EKCINIOATAIIMOHHHU INOKA3ATEJIN
HA CTATUYHU U KUHETUYHHU UPS
B paborara ce pasrinexgar MNOTEHUMAIHUTE Bb3MOkHOCTH Ha UPS ¢ ormen
ocurypaBaHe Ha paboTOCHOCOOHOCTTa NpPU aBAPUIHM CHUTYallUd, CBBP3aHU C
IIPEKbCBAHMUS B  E€JIEKTPOIPEHOCHaTa Mpexa. lIpemmarar ce KadecTBeHH H
OpPUCHTUPOBBHYHU KOJINYECTBEHO-CTOMHOCTHU IIOoKa3aTciiu, II03BOJIABAIIU
MKOHOMHYECKA OLIEHKa M OOOCHOBKa NpH H300pa Ha TakuBa cuctemu. Ha Oaza
TEXHUYCCKUTC U3NCKBAHUS 3a eHepFHﬁHO-MOHlHOCTHa ChIJIACYBAHOCT CC pa3rjIC)KAAT
npobieMuTe TpHU KUHETHYHU CHCTEMH 32 PE3EpPBHO 3axpaHBaHE, AaCIEKTH MpU
TAXHOTO pCHIaBaHC ¢ MCXaHUYHU U MCXATPOHHU MCTO/IU.
COMPARATIVE OPERATIONAL INDICES FOR PASSIVE AND INLINE
KINETIC UPS

UPS systems potentials to provide an alternative supply in cases of electric power
supply cut offs are considered. Quality and approximate quantity indices for the
mentioned systems are proposed, which allow economical valuation and form a base
ground for a choice for such systems. It is also considered specific issues regarding to
the requirements for energy-power coordination in case of kinetic energy systems for
emergency supply, and their practical solutions by mechanical and mechatronic
methods and means.

I'8.52 | XXuskos, B., Koues, JI., Iparanos, B., Cronuxos, K., Hukoaos, H., CrosiHoBa, f., | 2.500
Urnaros, U., Banos, U. CnieunpuvHy akeHTH MpH NPOSKTHpPaHe, KOHCTPYKIUS U
usnbIHeHne Ha kuHeTndeH UPS-arperar 1.6 kW. Mexanuka Ha mamuauTe, 0p. 118,
2017, c. 14-18. ISSN 0861-9727
CIHHEIU®UYHU AKHEHTHU ITPU IPOEKTUPAHE, KOHCTPYKLUSA
N U3II'BJIHEHUE HA KHHETHUYEH UPS-AT'PEI'AT 1.6 kW

B pabGorara ce pa3riie)xaaT OCHOBHHM M CIICHHM(PUIHN MPOOJIEMH MPH TMTPOCKTUPAHE U
npecMmsiTaHe Ha (PYHKIIMOHATHUTE KOMIIOHEHTH, HEOOXOAUMH 3a TNpepaboTBaHE Ha
cepueH arperar B KoHburypanus kuHetndueH UPS-arperar. OOGocHoBaBa ce
KOMIIAaKTHO KOHCTPYKTUBHO PEILLIEHUE U C€ ONpEAENAT MapaMeTpuTe Ha MaxOBUKA U
ceenunutens. [Ipeanarat ce pemieHus 3a MoauduUIUpaHe Ha JarepyBaHETO Ha
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OCHOBHUTE BBb3JIHM, OKAYBAHETO M Ha BEHTWIALMOHHATa CHCTEMa Ha arperara
CbhOOpa3HO pEKUMHTE Ha pPaboTa, OTPa3eHU B KOHCTPYKTUBHOTO H3IBIHEHHE HA
eKCIepuMeHTaTHu  oOpaszen. Jlagar ce  OpHUEHTHPOBBYHU  OICHKH 32
EKCIUIOATAIMOHHUSL pecypc M OOCIy)KBaHE, HalpaBJICHUATA 332 ONTHMM3ALUs Ha
KOHCTPYKLUATA B MEXaHUYECH U MEXaTPOHEH aCIIeKT.

SPECIFIC ACCENTS ON DESIGN PROCESS AND IMPLEMENTATION OF
A KINETIC UPS UNIT 1.6 kW
The main issue of the mass produced UPS systems with auxiliary storage devices is
connected to their limited energy capacity during transient periods which is directly
related to continuity and quality of the main electrical supply net. Usually they are
used as energy buffers instead of as actual systems for uninterruptable power supply.
A concrete design of a mechanical UPS system is considered in the present paper on
the basis of a single-phase generating set HONDA 2000.
Main purpose of the modification process is to keep as close as possible the
dimensional and functional equivalences to the mentioned generating set, but at the
same time as an experimental set to allow easy and handy components exchange to
fulfill different modes and conditions tests. The flywheel of the KES is set up at the
end of the kinematic chain of the proposed solution as there are no geometric
requirements for unidirectional power flow. The proposed design has to allow easy
access for maintenance and for observation of the investigated energy transfer
processes.
An essential problem during the design process is to ensure coaxciality and a uniform
distribution of the generator radial clearance. Higher accuracy requirements are
stipulated for all components of the experimental unit as compared to the mass
production unit components. All mechanical links between the components are kept
as in the standard unit.
It is proposed a method of approach for design calculus and component selection as
follows:
- Electromagnetic coupling. Its choice is based on the maximum torque
generated by the internal combustion engine from the standard set taking into
account the engine characteristics , where is the engine torque at maximum
generator power, - electric machine efficiency, , - are numbers of engine strokes
and numbers of cylinders respectively, - coefficient of dynamic loading due to the
engine speed irregularity.
- Time and power balance for switching between stand-by and active modes of
operation. Continuance includes effective activation of all components ( t=25ms -
time for commutation, t=90ms - for coupling activation, and t=300-500ms - for
engine starting process). Power balance includes the power to cover the load at the
beginning of the process, which is considered as 0.75% from the nominal generator
set rate, power losses, and necessity power for engine start. 3agaBaT ce 10IyCTUMUTE
TpaHUIIKM HA OTKJIIOHCHUC OT KHHCMATHU4YHAa TOYHOCT.
- KES - flywheel. Flywheel mass parameters are determined to guarantee all
energy requirements during transient process accounting for overall dimensions.
Integral forms for computations are considered.
- Bearing support and balancing. A new main support unit was developed to
support the radial load of the rotating mass which defines the flywheel axial
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dimension. Rotating mass distribution puts the overall center of gravity in the area of
the support unit and as a result light precise bearing supports are used to ensure
geometric accuracy and axial alignment. Balancing sensitivity was calculated as 10gr
at @280mm, which is achievable with modern balancing stands. Bearing life
expectancy is more than 100000h.

- Cooling and ventilation. The standard fan was removed to reduce the parasite
losses in stand-by mode. A new fan with increased capacity is attached to the
electromagnetic coupling which is available only in generator active mode. Vent
areas are evaluated for sufficient inductive air flow generated by the flywheel itself in
stand-by mode.

As a conclusion new objects and tasks for further investigations, experiments, and
optimizations are formulated based on the designed UPS configuration.

'8.53 | HukonoB, H. Ocra Ha kommueanus u Teopemara Ha [lackam. Mexanuka Ha | 20.000
Mammuute, op. 126, 2022, ¢. 11-15. ISSN 0861-9727

OCTA HA KOJIMHEAIIUA U TEOPEMATA HA ITACKAJI
OOekT Ha paboTaTa € WIIOCTPHUPAHETO Ha Bpb3KaTa MEXKAY KOJNMHEAIIMOHHATA OC U
TCOpCMaTa Ha HaCKaJI, CBhI'JIAaCHO KOATO AaKO B €JHO KOHHMYHO CCYCHHUEC € BIIMCAaH
MICCTOBI'BJIHUK, TO MMPECCUHUTC TOYKHN Ha IpaBHUTC, MHUHaBalu npes3
IIPOTUBOIIOJIOKHUTE MYy CTPaHU, JIe)KaT Ha €{Ha IIpaBa.

COLLINEATION AXIS AND PASCAL'S THEOREM

The object of the work is to illustrate the connection between the collineation axis
and Pascal's theorem, according to which if a hexagon is inscribed in a conical
section, then the intersections of the lines passing through its opposite sides lie on
one line.

I'8.54 | HukousioB, H. I'bpOruHu MeXaHU3MHU C JHaMETpaiHa I'bpOUIa U TapenakoB urkirad. | 20.000
Mexannka Ha MamuHATE, Op. 126, 2022, c. 16-19. ISSN 0861-9727
I'bPBUYHU MEXAHU3MU C ITUAMETPAJIHA I'bPBUIIA U TAPEJIKOB
IJI'b3I'A4
Ob6ekT Ha paboTara ca I'bpOMYHUTE MEXAHU3MH C AUaMETpaIHA I'bPOUIIA U TAPEJIKOB
IUTh3ray, XapakTepu3upamy Cce€ ¢ TEOMETPUYHOTO 3aTBapsSHE Ha BHCIIATA
KHHEMaTHYHA JIBOUIIA MKy TUaMeTpaTHaTa rbpOonIia U TapeIKOBUS ITh3rad.
CONSTANT-DIAMETER CAM MECHANISMS WITH RECIPROCATING
DOUBLE FLAT-FACED FOLLOWER
The object of the work are constant-diameter cam mechanisms with translational
double flat-faced follower, where two contact points between the cam and the
follower provide the constraint.

I'8.55 | HukousioB, H. CunTe3 Ha repOMYHN MEXaHU3MH C JUaMeTpaiHa rbpouna u tapenkon | 20.000
IUTB3rad MOCPEICTBOM CHHTE3 Ha €BOJIOTaTa Ha r'bpOMUYHUS mpodui. MexaHuka Ha
MammHuTe, op. 126, 2022, ¢. 20-23. ISSN 0861-9727
CUHTE3 HA 'bPBUYHU MEXAHU3MU C IUAMETPAJIHA I'bPBULIA
N TAPEJIKOB IUI'B3I'AY NIOCPEJICTBOM CHUHTE3 HA EBOJIIOTATA
HA I'bPBUYHUS TPODPNJT
OO6exkT Ha paboTaTa ca rbpOMYHUTE MEXAaHU3MH C JUAMETpaIHA ThPOUIIA U TapEIKOB
IUTh3rad, XapakKTepH3Wpalld Cce€ ¢ TEeOMETPHUYHOTO 3aTBapsiHE Ha BHCIIATa
KMHEMAaTH4YHA [BOWIA MEXKAY JAWaMEeTpaliHaTa T'bpOHIIA W TAPEIKOBUS ILIH3Tad.
[IpenyioskeH € MOAXO 3a CUHTE3, 0a3WpaH Ha CHHTE3 Ha €BOJIOTaTa Ha I'bpOWYHUS
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npoduI.

SYNTHESIS OF CONSTANT-DIAMETER CAM MECHANISMS WITH
RECIPROCATING DOUBLE FLAT-FACED FOLLOWER BY CAM
PROFILE EVOLUTE SYNTHESIS
The object of the work are constant-diameter cam mechanisms with translational
double flat-faced follower, where two contact points between the cam and the
follower provide the constraint. A synthesis approach based on the synthesis of the

evolute of the cam profile is proposed.

I'8.56 | HukousioB, H. CuHTe3 Ha rbpOMYHU MEXaHM3MH C AUaMeTpaiHa I'bpOuna u riocka | 20.000
Kynuca. MexaHuka Ha MamuHuTe, 6p. 126, 2022, c. 24-29. ISSN 0861-9727
CUHTE3 HA I'bPBUYHU MEXAHU3MU C IUAMETPAJIHA I'bPBULIA
N IIVIOCKA KYJINCA
OOGekT Ha paborara ca rbpOMYHUTE MEXAaHU3MH C JUAMETpajHa I'bpOHIA U IJIOCKA
KyJuca.
SYNTHESIS OF CONSTANT-DIAMETER CAM MECHANISM WITH
FLAT-FACED OSCILLATING FOLLOWER
The object of the work are constant-diameter cam mechanisms with flat-faced
oscillating follower.

I'8.57 | HukoaoB, H. OTHOCHO 3ajayara 3a HaMHpaHE Ha YETHUPHU ChOTBETCTBalM TOukH, | 20.000
JIC)KAalla Ha OKPBXKHOCT CbC 3aJaZiICH paanycC. E’bJIFapCKO CIIMCAaHUC 3a WHIKCHCPHO
npoekTupane, op. 44, HoemBpu 2021, c. 35-38. ISSN 1313-7530
OTHOCHO 3AJJAYATA 3A HAMUPAHE HA YETUPU
CBOTBETCTBALIU TOUYKMU, JIEXKALUIN HA OKPBXKXHOCT CbC
3AJAJIEH PAINYC
HaCTOHH_IaTa pa60Ta € TIIOCBCTCHA Ha 3aJa4yaTa 34 HaMHpPAaHC Ha YCTHUPU
CHOTBETCTBAIlM TOYKH, JIEKAIIM HA OKPBHXKHOCT ChC 3aJaJ€H paauyc. 3a LeJTa €
HarnpaBeHa Bpb3ka Mexay kpuBute R u RM u kpuBute Ha bBypmectep. [Ipeacrasen e
WIFOCTPAaTUBEH YUCIIEH [IPUMED.
ON THE FINDING OF FOUR CORRESPONDING POINTS LYING ON A
CIRCLE WITH A SET RADIUS
The present work is devoted to the problem of finding four corresponding points
lying on a circle of given radius. For this purpose, a connection is made between the
curves R and RM and the Burmester curves. An illustrative numerical example is
presented.

I'8.58 | HukousioB, H. OTHOCHO 3a/1a4yara 3a HaMHpaHE Ha YETHPU CHOTBETCTBAalM Toukd, [ 20.000
Jexania Ha eHa MpaBa. beiarapcko crnucaHue 3a WHKEHEPHO MPOCSKTUpaHe, Op. 44,
HoeMmBpHu 2021, c. 39-42. ISSN 1313-7530
OTHOCHO 3AJIAYATA 3A HAMUPAHE HA YETUPU
CBHOTBETCTBAILLU TOYKHU, JIEXKAIIIA HA EJIHA ITPABA
Hacrosmata pabora € mocBeTeHa Ha 3ajadaTa 3a HaMUpaHE Ha YETHPHU
CHOTBCTCTBAIllM TOYKH, JICKAIIK Ha C€JHA IIpaBa. HpeI[CTaBCH € HIIOCTPAaTUBCH
YUCJIEH IIPUMED.
ON THE FINDING OF FOUR CORRESPONDING POINTS LYING ON A
STRAIGHT LINE
The present work is devoted to the problem of finding four corresponding points
lying on a straight line. An illustrative numerical example is presented.
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I'8.59 | HukousioB, H. OTHOCHO 3amauara 3a HaMHpaHe HAa YETHPH ChOTBETCTBauM mpasu, | 20.000
pecuyaly ce B eHa Touka. bbIrapcko crucaHue 3a MHXEHEPHO MPOCKTHpaHe, Op.
44, noemspu 2021, c. 43-46. ISSN 1313-7530
OTHOCHO 3AJIAYATA 3A HAMUPAHE HA YETUPU
CBOTBETCTBAILU ITPABU, IPECUYAILIU CE B EJTHA TOUKA

Hacrosmata pabora € mocBeTeHAa Ha 3ajadaTa 3a HaMUpaHE Ha YETHPHU
CHOTBCTCTBAIIM IIpaBH, IMpECUYAIIM CE B €AHA TOYKaA. HpeI[CTaBeH € WIIIOCTPATHBCH
YUCJIEH IIPUMED.

ON THE FINDING OF FOUR CORRESPONDING STRAIGHT LINES

INTERSECTING AT ONE POINT

The present work is devoted to the problem of finding four corresponding lines
intersecting at one point. An illustrative numerical example is presented.

I'8.60 | HukousioB, H. Vnentudukanus Ha neHTpaiHa oOMKHOBEHa Kpbroma eBojBeHTa 1o | 20.000
3a/laJicHy JBe HEHHM TOYKHU. bhIrapcko crnucanue 3a WHXKEHEPHO MPOCKTHpaHe, Op.
44, noemspu 2021, c. 47-49. ISSN 1313-7530
NIAEHTUOPUKALIMSA HA IEHTPAJTHA OBUKHOBEHA KPBI'OBA
EBOJIBEHTA IO 3AJIAJIEHU IBE HEMHU TOYKH
Hacrosimata pabora € mocBeTeHa Ha 3ajgadaTta 3a WIASCHTH(UKAIUSA Ha IEHTpaHA
OOMKHOBEHa KpbroBa €BOJIBEHTA MO 3aMaJcHU JBe HeWHM Touku. [IpeacrtaBeH e
WIFOCTPAaTUBEH YHUCIIEH IIPUMED.
IDENTIFICATION OF A CENTRAL ORDINARY CIRCULAR INVOLUTE
BY ITS TWO POINTS
The present work is devoted to the task of identifying a central ordinary circular
involute by its given two points. An illustrative numerical example is presented.




