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B.3 MoHorpadwusa

B.3.1 Bacunes B., Hnkonosa Xp., [lporpamHo ocurypasaHe Ha CUCTEMM 33 U3MEPBAHE HA OTK/IOHEHMATA
Ha PopmaTta 1 Pas3nosIOKEHNETO Ha NOBbPXHUHUTE N ocuTe Ha getainaute, Codusn, CodtTpena,
2020, ISBN 978-954-334-231-0

[lpo2pamHO _ocu2ypsasaHe HA cucmemu 3a U3MepedHe HA OMK/AOHeHUSmMa Ha gopmama u
pa3noaoxeHuUemo Ha No8bPXHUHUME U ocume Ha demaiinume

OTKNoHeHMATA Ha ¢opmata M Pasno/IOKEHMETO Ha MNOBbPXHUHUTE U  OCUTE Ha
MaLUMHOCTPOUTENHUTE AETaWAM Ca eOQHN OT OCHOBHMTE FreOMETPUYHM MapamMeTpu Ha TAXHOTO
KayecTBo. B pegmua cnyydau, ocobeHo npu ronsmorabapuTHUTE AETalaM, M3MepBaHEeTo U
KOHTPO/1a Ha TE3WN OTKNIOHEHMA NPeACTaBAABa CEPMO3EH MeTpoaorMyeH npobnem. Tol e cBbp3aH
KaKTO CbC CneuuounKkaTa Ha CBbp3aHUTe 06eKTH, TaKa U C BUCOKMUTE TOYHOCTHN U3UCKBAHWUA KbM
M3mepBaHeTo. 3a Aa Ce OLEeHM TOYHOCTTa Ha popmaTa M PasnoIOKEHMETO HA MOBLPXHUHUTE U
ocuUTe Ha geTainuTe e Heobxoauma npegBapuTenHa nHbopmauma 3a TaxHaTa Tonorpadua u
B3aMMHO pasnonoxKeHue. Tasn nHPopmauua ce NosyyaBa B NpoLeca Ha U3MepBaHe, B pesynTaT
Ha KOATO ce onpezens NoJI0KEHUETO Ha peasHUTe NOBBLPXHWUHM, NPOPUAN U OCKU Ha JeTanuTe
CNPAMO HAKAKBU U3XOLHWN 6asn (NOBBPXHMHM, NMPODUIN, OCU, TPAEKTOPUM HA ABUNKEHUE U Ap.).
Tasu 3HauMTeHa No obem NbPBMYHA U3MepBaTe/iHa MHPopMaLma ce 06paboTea No onpeseneHu
a/ITOPUTMU 3@ NOJIyYaBaHE Ha KOJIMYECTBEHM OLEHKM Ha CbOTBETHUTE OTKJIOHEHWA U NPeaCcTaBsAHe
Ha pesynTaTuTe OT M3MepBaHeTo. 3a Le/iTa ce M3MoA3BaT U3MEPBATE/IHU CUCTEMM, CbAbPMKALLM
HeobxoAMmaTa U3UMC/IUTENIHA U eNIEKTPOHHA M3MepPBATE/IHA TEXHWUKA, BKIOUYUTENIHO U ONTUYHA U
NnasepHa TakaBa. OCHOBEH e/leMeHT Ha Te3u CUCTEMM € TAXHOTO MPOrpamHO OCUTypsiBaHe,
BKNIOYBALLO a/ITOPUTMMTE 3a Bb3NpuemaHe, npeobpasyBaHe M 06paboTKa Ha M3mepBaTe/HaTa
MHPOPMaLMA U CbOTBETHUTE MNPOrpamHyM nNaketTu. MpPOrpamHOTO OCUrypsiBaHe Ha TaKMBa
M3MepBaTe/NHM CUCTEMM 3a W3MEepBaHe W KOHTPON Ha OTKJAOHEeHMATa Ha ¢dopmaTta MU
Pa3noN0KEHNETO HA MOBBLPXHUHUTE M OCUTE Ha POTALMOHHM M MIOCKM KOPMYCHO NPU3MaTUYHK
AeTannun e o6eKT Ha pasriexkgaHe B MoHorpapuaTa.

Software for measuring the deviations of the shape and position of the surface and the axis of the
parts

The deviations of the form, orientation and location of the surfaces and axes of the machine-
building details are one of the main geometrical parameters of their quality. In many cases,
especially with large parts, the measurement and control of these deviations is a serious
metrological problem. It is related both to the specifics of the connected objects and to the high
accuracy requirements for the measurement. In order to assess the accuracy of the form,
orientation and location of the surfaces and axes of the parts, preliminary information about their
topography and mutual arrangement is needed. This information is obtained in the process of
measurement, as a result of which the position of the real surfaces, profiles and axes of the details
in relation to some initial bases (surfaces, profiles, axes, trajectories, etc.) is determined. This
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r.e.1

r.7.1

significant volume of primary measurement information is processed according to certain
algorithms to obtain quantitative estimates of the respective deviations and present the
measurement results. For this purpose, measuring systems containing the necessary computing
and electronic measuring equipment, including optical and laser ones, are used. The main element
of these systems is their software, including the algorithms for perception, transformation and
processing of measurement information and the respective software packages. The software of
such measuring systems for measuring and controlling the deviations of the form, orientation and
location of the surfaces and axes of rotating and flat prismatic details is the subject of
consideration in this monograph.

.6 Ny6ankyBaHa KHMra Ha 6a3aTa Ha 3aWMUTEH AUCEPTALMOHEH TPYA,

Hukonosa Xp. M3mepBaHe Ha OTK/JIOHEHMATA Ha dopmaTa U Pa3NoOIOKEHNETO Ha PABHUHHMU
NOBbPXHUHM Ha ronamorabapuTHM OOEKTM No MmeToda Ha OonopHaTta paBHuHa, 2019 r.,
Codtrpeiia, ISBN 978-954-334-214-3

UN3mepsaHe Ha OMKAOHeHUAMA Ha hopmMama U pa3rosnoHeHUemo Ha pasHUHHU MO8bPXHUHU
Ha 2o0s1amMo2abapumHuU 06eKmu no memood Ha 0NopHAMa PasHUHA

Pabotata npeactaBa MmeTod, 3a M3MepBaHe Ha OTKNOHEHWETO OT PaBHWMHHOCT Ha
ronamorabaputHM MNAOCKM MOBBLPXHWUHKM, 6asmMpaH Ha M3non3BaHeTo Ha 6a3oBa /flasepHa
paBHWHa, NYP n enekTpoHHa nmbena. OnMcaHu ca npuHUMna Ha pabota, codTyepa U ca
aHaNM3MpPaHM METPOJIOTMYHUTE U YHKUMOHANHU XapaKTEPUCTUKM HA W3MepBaTesiHaTa
cuctema. Cuctemata e npegHasHayeHa 33 U3MepPBAHE WM KOHTPOA Ha OTK/IOHEHWETO OT
PAaBHMHHOCT HA AMNOAHUTE MArHWUTU U KBaApOMNoaHWUTE newm Ha byctepa un Konangepa Ha
komnnekc NICA, lybHa, Pycus.

Form and orientation deviations measurement of planar surfaces of large-scaled objects

The work represents large-scaled prismatic details flatness measurement method based on
datum realized by laser source, PSD and electronic level. Principal of operation, software and
the analysis of metrological and functional characteristics of the measuring system are
described. The system is intended to be used for measurements and control of flatness
deviations of the NICA's project yoke of twin aperture dipole magnets and quadrupole lenses
of the Buster and Collider in the town of Dubna, Russia

.7 HayyHa nybaukauua B u3AaHUA, KOUTO ca pedepupaHn U MHAEKCUPaAHU B
CBETOBHOM3BECTHU 633K AaHHM C Hay4yHa UHOpPMaLUA

Diakov, D., Radev, H., Vassilev, V., Nikolova H., Flatness measurement primary measurement
information processing, Journal of Physics Conference Series Volume 1546, Issue 1, 26 May
2020, Article number 012006, 4th International Scientific and Technical Conference on
Mechanical Science and Technology, MSTU 2020; Omsk State Technical University; Russian
Federation; 17 - 19 March 2020, 1546:012006 DOI: 10.1088/1742-6596/1546/1/012006

Obpabomka HA NbpsuvYHAMA U3MepsamenHa UHGOopMauus npu  UsmMepsaHe  Hd
OMK/AIOHEHUAMA om pasHUHHOCM

Pasrnexga ce meToAMKa 3a M3mepBaHe M o06paboTka Ha MNbpBMYHATA M3mepBaTesHa
MHPOPMaLMA NPU OLLEHKA HA OTKJOHEHMETO OT PAaBHMHHOCT Ha NOBBLPXHWMHU HA OTFOBOPHMU
ronamorabaputHu obektn. OMMcBAaT Ce W3MNOA3BaHWTE TMpU  W3MEepBaHeTO JlasepHa
M3mepBaTeiHa cucTema U anroputmmTe 3a 06paboTka Ha 3mepBaTenHaTa MHbopPMaLMS.
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Flatness measurement primary measurement information processing

A methodology for measuring and processing the primary measurement information when
estimating the deviation from flatness of significant large-scaled objects is considered. The laser
measurement system used and the algorithms used to process the measurement information
are described.

r.7.2 D. Diakov, H. Radev, H. Nikolova, V. Vassilev, Measurement System Based on Virtual Reference
Axis for Evaluation Form and Location of Surfaces and Axes of Rotary Details, IMEKO TC1-TC7-
TC13-TC18 Symposium 2019, July 2-5, 2019. St. Petersburg, Russia, Journal of Physics:
Conference Series 1379 (2019) 01207410P Publishing, doi:10.1088/1742-6596/1379/1/012074

UN3mepsamenHa cucmema 3a oyeHKa Ha hopmama U pa3noao0HeHUemo Ha Mo8bpXHUHU U OCU,
Ha 6a3zama Ha supmyasaHa ba3oead oc

MpeactaBeHa e cuCTeMa 3a M3MeEpBaHE W KOHTPO/I Ha OTK/JOHeHuATa Ha d¢opmaTta u
pa3nonoskeHneTo, 6asupaHa Ha MHOTOCTEMNEHHAa CaMOHaraxaalla ce npusma c U3nosi3saHe Ha
BMpTyasiHa 6a30Ba OC, C MOMOLLTa Ha KOATO Ce OCUTypABa M3MEepPBaHe Ha paananHoTo bueHe Ha
POTaLMOHHW AeTaln, YUUTO Yena ca TPYAHOAOCTBMHM.

Measurement System Based on Virtual Reference Axis for Evaluation Form and Location of
Surfaces and Axes of Rotary Details

The system for measurement and control of the form and location of the surfaces and axes of
large scaled rotational parts by means of a virtual reference base is used, by using a
selforientation multistage gauge allowing exclusion of the radial run-out of axis of rotation
when access to the face surfaces of the workpiece is difficult or impossible.

r.7.3 D. Diakov, H. Nikolova, V. Vassilev, Multistage Self-Orientating Gauge Measuring System Best
Fitting Parameters for Circularity Estimation, International scientific conference "Mechanical
Science and Technology Update" (MSTU-2019), April 23-24, 2019, OMSK State Technical
University, Omsk, Volume 1260, Issue 3, 13 September 2019, Article number 032013, Journal
of Physics: Conference Series, ISSN:1742-6588E-ISSN:1742-6596, DOI: 10.1088/1742-
6596/1260/3/032013, (CiteScore 2018: 0.51; SJIR 2018: 0.221; SNIP 2018:0.454)

Onmumu3upaHe Ha napamempume Ha UsmepsamesnHa cucmema 3a OUEeHKA HA Kpb2aocm Ha
6a3ama Ha MHo20CmeneHHa CaMoHA2aX0aLa ce npusma

OueHKaTa Ha OTK/NIOHEHMETO OT KPbrAoCT Ha I'O!'IHMOI'a6apVITHVI ,D,ETaﬁﬂM B peguua cnyyau e
cepnoseH metTposaornyeH npo6neM, KOWTO MoOXKe Aa 6b/:|,e peweH C wn3nonssaHe Ha
n3mepsartesiHa CUuctema, 633MpaHa Ha MHOrocrteneHHa CamoHaraxaatllia ce npumusma. O6eKT Ha
HacTtoAWwMA AOOKNna4 € uscnegBaHe Ha B/IMAHMETO Ha NapamMeTpute Ha MNpuamata BbBPXY
TOYHOCTTA Ha MU3MepBaHE Ha OTK/IOHEHMETO OT KPBbroCT U ONTUMU3UPAHETO MM C Len
ocurypAaBaHe Ha MAKCMMa/ZIHO CbOTBETCTBUE MEXAOY peasHnaA U U3dmepeHuA I'IpOd)MJ'I.
Pasrnexpa ce TOYHOCTTA Ha Bb3npounssexxgaHe Ha OTAE/THU U Ha rpyna XapMOHUYHU CbCTaBKU
Ha rlpod)vma. Jasart ce PEe3yNnTaTn OT AaHAIMTUHHUTE U EKCNEPUMEHTANTHU U3CneaBaHnA.

Multistage Self-Orientating Gauge Measuring System Best Fitting Parameters for Circularity
Estimation

The deviation of circularity estimation of large-scaled details in many cases is a serious
metrological problem, which can be solved using a measuring system based on a multistage
self-orientating gauge. The purpose of this paper is to study the influence of the gauge
parameters on the accuracy of measurement of the circularity deviation and optimization
thereof in order to ensure the maximum correspondence between the real and the measured
profile. The accuracy of the re-creation of individual and group of harmonic components of the
profile is examined. Analytical and experimental research results are provided.
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r.7.4 Dichev D., H. Nikolova, I. Zhelezarov, D. Diakov, Miteva R, A Model of Dynamic Error within
Inertial Impacts, 29" International Scientific Symposium “Metrology and Metrology Assurance
2019” September 6-10, 2019, Sozopol, Bulgaria, pp.54-59
https://ieeexplore.ieee.org/stamp/stamp.jsp? tp=&arnumber=8936027, IEEE Catalog Number
CFP19MME-CDR ISBN 978-7281-2212-0

Moden Ha QUHAMUYHA 2peuKa npu UHEePUUOHHU 8AUSHUSA

B paboTaTta e npeactaBeH HOB METO/, 3a M3CNeABaHe Ha AMHaMMUYHaTa rPeLlKka Ha cpeacTea U
CUCTEMM 33 M3MEPBaHe Ha NapameTPu Ha ABUKeLm ce 06eKTH, KOUTO NO3B0/IABA A4a Ce NOBULLN
B 3HauMTE/IHA CTeneH TOYHOCTTa Ha aHa/nM3a. MatemaTMyeckute Moaenn Ca Cb3[afeHn Bb3
OCHOBa Ha efiHa HOBa KOHLLENUMA, OCHOBaBalla ce Ha GpyHKUMATA, AePUHMpaLLa MHEPLMOHHATA
CbCTaBNABaAlLA, KaTo  CaMOCTOATE/IHa  KOMMOHEHTa, MNpuTexasala  onpeaeseHun
XapaKTEPMCTUKM U yyacTBalla BbB GOPMMPAHETO Ha pe3yaTaTa OT u3mepsaHe. EduKacHoCTTa,
nofe3HOCTTa M MpeaMMCTBaTa Ha npeacTtaBeHMs mogen ce o6ocHOBaBaT OT paslMpeHuTe
Bb3MOXHOCTM, KOMTO TOW MpeaocTaBa BbB BpPb3Ka C aHa/iM3a M CMHTE3a Ha CPeAacTBa 3a
M3MepBaHe Ha MapameTpy Ha ABMNKellM ce 06eKTM, Bb3MOMKHOCTUTE 3a dopmyanpaHe Ha
aNropuUTMM U KPUTEPUM 33 ONTUMM3MPAHE, KaKTO M 33 Cb3JaBaHe HOBM WHTE/NEKTyasHu
N3MepPBaTE/HN CUCTEMM C NOA0BPEHN TOYHOCTHM NMOKa3aTe/M B AMHAMMUYEH PESKUM.

A Model of Dynamic Error within Inertial Impacts

This work presents a new method of investigating the dynamic error of devices and systems for
measuring parameters of moving objects, which allows for considerable enhancement of
accuracy analysis. Related mathematical models have been developed by employing a new
concept based on the function defining the inertial component as independent component,
which features certain characteristics and is involved in the formation of measurement result.
Effectiveness, utility and advantages that characterize the presented model are the product of
its advanced capabilities which are demonstrated with regard to analysis and synthesis of
devices for measuring moving objects parameters, capacity to formulate algorithms and criteria
for optimization as well as to develop new smart measuring systems with improved accuracy
indicators in dynamic mode.

r.7.5 Dichev D., Koev H., Diakov D., Miteva R., Nikolova H., Panchev N. Automated System for
Calibrating Instruments Measuring Parameters of Moving Objects, Proceedings Elmar -
International Symposium Electronics in Marine 2017; 2017 International Symposium ELMAR
18-20 Sept. 2017, Electronic ISBN: 978-953-184-225-9; Print on Demand(PoD) ISBN: 978-1-
5090-6482-3; INSPEC Accession Number: 17412663; DOI: 10.23919/ELMAR.2017.8124472;
Publisher: IEEE (SJR 2017 —0.187)

AsmomMamu3upaHa _cucmemd 3d__KaaubpupaHe HA _ycmpolicmea 3a _usmepeaHe Ha
napamempume Ha 0suxcewu ce obekmu

HacToAwumAT AOKYMEHT pasrfiexkaa MOLEen Ha cucTema 3a MNpoBepka M KannbpupaHe Ha
M3mMepBaTeNHN ypean, paboTewm BbpXy ABUMMKELLM ce 0DEeKTW, Mo-CneuMasHo Ha Kopabwu.
CuctemaTa e CMMynaTop Ha CTOMKM, 6asupaH Ha niatdopmaTa Stewart C WeCT CTeneHn Ha
cB060Aa, KOATO BCHLLHOCT OCUTYPABa HEOHX0AMMAaTa YyBCTBMTEIHOCT, MAaHEBPEHOCT U TOYHOCT
Ha ABW)KEeHWe Ha onepaLlMoHHaTa naatpopma. Ha ocHoBaTa Ha pa3paboTeHnsa MmaTemMaTUYeCcKu
MOZEeN Ha KMHEeMAaTMKaTa Ha MeXaHW4YHMA MoAayn € Cb3AadeH edpeKTUBEH anroputbm 3a
ynpasneHue, npeacTaBeH Nogpo6HO B TO3M AOKYMEHT. MaTemaTUYecKUAT Mo4eN, OCHOBaH Ha
npobaema c obpaTHaTa KMHEMATUKA Ha NapanenHn MeXaHW3MM, e A4OCTaTbYyHO YHUBEPCANEH,
3a Aa ce M3MoAa3Ba Npu paspaboTBaHeTo Ha APYrM cUCTeMM 3a KanmbpupaHe Ha yCTPOMCTBa,
paboTewm BbPXY PasAMYHM ABMXKELWM ce 0BeKTU, Kato asTomobuan, camonet v Ap.
OcurypeHu ca pedepeHTHMTE KayecTBa Ha cucTemaTa. OT CneuuanHo paspaboTeHo U3XOAHO
YCTPOMCTBO, KOETo ce Kanubpupa c nomollra Ha pedepeHUMM 3a AbAXKMHA. KayecTBaTa Ha
cucTemara ce NOTBbPXKAABAT OT Pe3yaTaTuTe, NOJYYeHN OT NPOBEAEHNTE EKCNEePUMEHTH
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Automated System for Calibrating Instruments Measuring Parameters of Moving Objects

The present paper views a model of a system for checking and calibrating measuring
instruments operating on moving objects, in particular on ships. The system is a stand simulator
based on a six-degree-of-freedom Stewart platform, which actually provides the required
sensitivity, maneuverability and accuracy of motion of the operating platform. An effective
control algorithm, presented in details in this paper, has been created on the basis of the
developed mathematical model of the kinematics of the mechanical module. The mathematical
model, based on the inverse kinematics problem of parallel mechanisms, is universal enough
to be used in the development of other systems for calibrating devices operating on various
moving objects such as automobiles, aircrafts, etc. The referential qualities of the system are
ensured by a specifically developed output device which is calibrated by means of references
for length. The qualities of the system are confirmed by the results obtained from the
experiments done

r.7.6 Dichev, D., F. Kogia, H. Nikolova, D. Diakov. A Mathematical Model of the Error of Measuring
Instruments for Investigating the Dynamic Characteristics, Journal of Engineering Science and
Technology Review 11(6) (2018) 14-19, ISSN 1791-2377, DOI: 10.25103/jestr.116.03; (SIR 2017:
0.225; CiteScore 2017: 1.00; SNIP 2017: 0.386)

Mamemamu4eH moden Ha 2pewKama Ha u3mepeamenHomo cpedcmeo npu u3cnedsaHe Ha
OUHAMUYHU XaPaKMepucmuKu

HacToAWMAT AOKYMEHT pasriexaa pesyntatute, CBbP3aHn C PellaBaHeTo Ha CNoXKeH npobaem
B obsacTTa Ha M3MepBaTenHaTta anapatypa. MpeasoXeHMAT maTeMaTYecku moden npasu
Bb3MOXHO MPEXBbP/IAHETO Ha M3MepBaTeNHaTa eAuHNLA, KaiMbpupaHeTo U NpoBepKaTta Ha
n3mepBaTenHoTo obopyasaHe, paboTewo B AMHAMUYEH PEXWMM, Bb3 OCHOBA Ha M3XOAeH
usmepBaTteneH ypea, KanuvbpupaH B CTaTMueH pexum. WM3cnenBaHOTO WM3MepPBaTE/HO
obopyaBaHe e cTeHA - cumynatop, 6asuMpaH Ha naatpopmarta Stewart C WECT CTeNeHU Ha
cBoboAa 3a nNpoBepKa M KanubpupaHe Ha WHCTPYMEHTWM, M3MEpPBAWLM napameTpuTe Ha
ABWMKEHMETO Ha Kopabu. MaTemaTuyeckuaT mogen e paspaboteH Ha 6asaTa Ha npasaTta
KMHEemaTM4Ha 3a4a4a Npu napanesHu mexaHusmu.

A Mathematical Model of the Error of Measuring Instruments for Investigating the Dynamic
Characteristics

The present paper views the results related to the solution of a complicated problem in the
area of measuring equipment. The proposed mathematical model makes possible the transfer
of the measuring unit, the calibration and verification of measuring equipment operating in
dynamic mode on the basis of an output measuring instrument calibrated in static mode. The
measuring equipment under study is a stand-simulator based on a six-degree-of-freedom
Stewart Platform for verifying and calibrating instruments measuring the parameters of a ship’s
motion. The mathematical model is developed on the basis of the direct kinematics problem of
parallel mechanisms.

r.7.7 Diakov D., R. Miteva, H. Nikolova, V. Vassilev, Double reverse method for calibration of
perpendicular standards, 30 th International Scientific Symposium "Metrology and Metrology
Assurance" (MMA 2020), 7-11 September 2020, Institute of Electrical and Electronics Engineers
Inc. (IEEE), ISBN: 9781728122137

JsoliHo pesepcuseH memood 3a KaaubpupaHe Ha emasnoHU 3a NePrneHOUKYAIPHOCM

KannbpupaHeTo Ha maTepuanHute eTanoHu 3a popmarta M B3aMMHOTO Pa3no/OXKeHue e
CepMo3eH MeTPOAOorMyYeH M TexHonormyeH npobnem. OcurypasaHeTo Ha MOBTOPAEMOCT U
Bb3MPOM3BOANMOCT Ha pPe3ynTaTuTe OT M3MEPBAHE Ca OT CbLLECTBEHO 3HaYeHMe 3a TOYHOCTTa
Ha M3MepBaHe M1 3aBUCK OT peamLa BanAelm GakTopu, CBbP3aHM C OKONHaTa cpeda M nogbopa
Ha eNemeHTUTE Ha M3MepBaTeiHaTa cucTema. B HacToswWwaTa paboTa e n3noKeH paspaboTeHuaT
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8 HMNN ,KNUM” kKbm TexHuyecknm yHuBepcuter — CoduaA, ABOMHO pPeEBEPCUBEH METOA,
ocurypsBall, eAHOBPEeMEHHO KaanbpupaHe Ha eTajioHa 3a NepneHAMKYAapPHOCT W
Kannbpupawara ro cucrema. lpeacrtaBeHM ca pesyntatute OT anpobupaHeTo my npwu
u3cneaBaHe Ha eTaslIoHEH KaMeHEH bIb/l NOCPEACTBOM KOOPAMHATHO-U3MepBaTeIHA MaLUMHa.

Double reverse method for calibration of perpendicular standards

Calibration of material standards for form, orientation and location is a serious metrological
and technological problem. Ensuring repeatability and reproducibility of measurement results
are essential for measurement accuracy and depends on a number of influencing factors
related to the environment and the selection of the elements of the measurement system. In
this work the double reverse method developed in NPL "KIM" at the Technical University of
Sofia is presented, providing simultaneous calibration of the standard for perpendicularity and
the calibration system. The results of its approbation in the study of a reference stone angle by
means of a coordinate measuring machine are presented.

r.7.8 Dichev D., I. Zhelezarov, R. Dicheva, D. Diakov, H. Nikolova, G. Cvetanov, Dynamic errors
evaluation and correction algorithm, 30th International Scientific Symposium "Metrology and
Metrology Assurance" (MMA 2020), 7-11 September 2020, Institute of Electrical and
Electronics Engineers Inc. (IEEE), ISBN: 9781728122137

An120pUMBM 30 OUEHKA U KOPEKUUA HO OUHAMUYHU 2peuiKu

HactoauwaTta pabota npeactaBA MaTemaTMYecKM MOAES, KOWTO MOXKe [a ce M3Mon3sa 3a
pa3spaboTBaHe Ha a/JrOPUTMM 33 OLEHKA M KOPEKUMA Ha AMHAMWUYHM TPELlKM Ha ypeau 3a
M3mepBaHe Ha NapameTpu Ha ABMxKeLm ce 06eKTu. [InHammyHaTa rpellka Ha u3mepsaTtesiHuTe
ypeau, obcbaeHM B HAcTOALLATa CTaTUA, C€ Ab/IXKMU MMaBHO Ha UHEPLMUOHHUTE edeKTn CnpaMo
MbPBUYHNA M3MepBaTeneH npeobpasysaten. MoaensbT Ha aAropuTbma e npegHasHadyeH aa
onpeaenn ONTUMasHaTa OLLEHKa Ha AMHaMM4HaTa rpellka no KpuTepua 3a MUHUMAaHO
CTaHAAPTHO OTKNOHEHME Ha TEKylMTEe W NpeaullHU OueHKU. Pa3paboTeHMAT anropuTbm
3HAYMTE/IHO YBEeNMYaBa TOYHOCTTa Ha M3MepBaTenHaTa CMCTeMa, Tbil KaTo ce OCHOBaBa Ha
[EeNCTBUTENIHUA MOJEeN Ha AMHAMMKaTa Ha YyBCTBUTENHUTE eNeMEHTU M aHaAn3a Ha BCAKO
HOBO M3MepBaHe Ha BpemeBaTa noc/seA0BaTe/IHOCT.

Dynamic errors evaluation and correction algorithm

This paper presents a mathematical model which can be used to develop algorithms for
estimation and correction of dynamic errors of instruments for measuring parameters of
moving objects. The dynamic error of the measuring instruments discussed in the present
paper is mainly due to the inertial effects relative to the primary measuring transducer. The
algorithm model is designed to determine the optimal estimate of the dynamic error by the
criterion of minimum standard deviation of current and previous estimates. The developed
algorithm significantly increases the accuracy of the measuring system because it is based on
the actual model of the sensitive element dynamics and the analysis of each new time sequence
measurement.
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.8 HayuyHa ny6aukauuma B HepedepupaHM CNUCAHUA C HAYYHO PeLeH3UpaHe Uau B
pefaKTUPaHU KONIEKTUBHU TpyA0Be

r.s.1 Mwuxankos Ip., Xp. HMKonosa, TectBaHe Ha TOKOBM npeobpasyBaTenn OT 3aTBOPEH TwuM,
Bbarapcko cnucaHue 3a MHXeHepHo npoektupare, ISSN 1313-7530, 6poit 42, Hoemspu 2020
r., cTp. 118-120

TecmsaHe HaO MokKosu npeobpaszysamesy om 3ameopeH mun

TokoBuTe NpeobpasyBaTenn OT 3aTBOPEH TUM UMAT HAKO/IKO K/IHOUOBU XapaKTePUCTUKN, KOUTO
ce B3MMaT npeasua npu paspaboTBaHe Ha TecToBa CUCTEMA, a Te Ca TOYHOCTTA Ha
M3MepPBAHETO, KAKTO U MAarHUTHOTO U eNEKTPUYECKO KOMMeHcUpaHe. [JaHHUTe ce npuaobusat
ype3 DAS nnu DAQ, KonTto npeobpasysaT aHasoroea MHbopmaums B undposa. M3nonsea ce u
KOMMIOTbpHA niatdopma 3a cucTemMu 3a u3MmepBaHe M aBTomaTusauma — PXIl. TokosuTe
npeobpasysatenm OT 3aTBOpPeH TMN 6MBaT 3anedyaTBaHW. ToBa ce npasu nopagu
HecTabUAHOCTTA Ha XON e/leMeHTa, KOWTO e YyBCTBUTE/IEH Ha M3MECTBAHE KNETKaTa My CPAMO
MarHuTHaTa CbpLEBUHA, @ CbLLO TaKa KbM Baara U TemnepaTtypa. 3aamMBaT ce CbC CMOAa, 33 A3
ce u3berHaTt Tesm CMyLLEHNA U Aa ce ,3aKpenn” To4HocTTa M. ToBa e MpuuMHaTa aa 6baaT
TecTBaHM ABa NbTU. PasnnKaTta B ABaTa e/1eKTPUYECKN TECTA € B XapaKTEPUCTUKUTE HAa TOKOBOTO
M3MeCTBaHe, KOeTO Ce Lein — MNPy NbpBUA Ce Lean NO-TOYEeH MPOAYKT, T.e. C NO-CTECHEHMU
rpaHuLM, OTKOJIKOTO MPW BTOPMA, 3aWLOTO Ce€ OYaKBa BJ/iOWABaHe MapameTpuTe nopagu
npeacToALLOTO 3a/IMBaHe.

Testing closed loop current transducers

Closed loop current transducers have several key characteristics that are taken into account
when developing a test system, and they are the accuracy of measurement, as well as magnetic
and electrical compensation. The data is acquired through DAS or DAQ, which converts analog
information into digital. A computer platform for measuring and automation systems - PXI is
also used. Closed loop current converters are sealed, and this is done due to the instability of
the Hall Element, which is sensitive to the displacement of its cell relative to the magnetic core,
as well as to moisture and temperature. They are filled with resin to avoid these disturbances
and to "fix" their accuracy. This is the reason they are tested twice. The difference in the two
electrical tests is in the characteristics of the current displacement, which is aimed at - the first
is aimed at a more accurate product, i.e. with narrower boundaries than in the second, because
deterioration of the parameters is expected due to the forthcoming flooding.

r.8.2 Hukonosa Xp., PeanusmpaHe Ha pedepeHTHa ONTUYHA paBHWMHA NPU U3MepBaHE Ha
ronsimorabapuTHU 06EKTU M CbOopbXKeHUA, Bbarapcko cnucaHme 3a MHxKeHepHOo NpoeKTUpaHe,
ISSN 1313-7530, 6poit 40, oktomBpu 2019 r., cTp. 137-142

PeanusupaHe Ha pedepeHmMHa onNmu4Had PasHUHA NpuU _U3MepeaHe HA 20/1aMo2abapumHu
06eKmMu U CbOpbHEHUSA

B HacToAWMAT AoKANag ca pa3rnegaHn CXxemu 3a peasim3vpaHe Ha CUCTEMU 3a U3MepBaHE Ha
I'OJ'IFIMOI'a6apVITHM NIOCKN NOBBPXHUHU C peaiM3npaHe Ha ped)epeHTeH ONTUYEH E€/IEMEHT.
OcHoBeH enemeHT npun TAX € peain3npaHeTO Ha ped)epeHTHa PaBHWMHA Ha 6asa eHepreTn4yHaTa
OC Ha Nna3epeH CHoM, CNpAMO KOATO ce onpeaena pa3CToOAHNETO Ha TOYKKM OT NOBBPXHOCTTA Ha
nscnenBaHuA obeKkt. Tesn cuctemun ca OPUEHTUPAHN KbM pellaBaHe Ha Flp06ﬂeMMTe no
n3mepBaHe Ha OTK/IOHEHUATA OT pPaBHUHHOCT (ﬂpaBOﬂMHeﬁHOCT, ycnopegHoCct U
I'IepI'IeH,D,MKYJ'IﬂpHOCT) Ha I'OJ'IF!MOI'aGBPMTHM OTroBOPHM NOBBPXHUHU, KbM KOUTO Ca npeaAaBeHn
U3NCKBAHWUA, TPYAHOU3IMEPUMU NMOCPEeaCTBOM NO3HATUTE CpeacTBa 3a USMepBaHe.

Measurement of large scaled objects and systems by means of optical reference plane
realization

7/15



PestomeTa Ha peLeH3npaHu nybankauum

This paper represents schems for implementing systems for measuring large-scaled flat
surfaces with the implementation of a reference optical element. The main topic in them is the
realization of a reference datum plane based on the energy axis of a laser beam, accordint to
which the distance of points from the surface of the studied object is determined. These
systems are oriented towards solving the problems of measuring the deviations from flatness
(straightness, parallelism and perpendicularity) of large-scaled important surfaces, to which
requirements are difficult to be measured by conventional measuring instruments.

r.8.3 MwuteBa P., Xp. HnkonoBa, N3cneaBaHe Ha OTKIOHEHWETO OT NPABOJIMHEMHOCT Ha TpaeKTopusTa
Ha NOABM)KEH MOAYN Ha u3mepBaTesiHa cuctema, bbarapcko cnuvcaHue 3a WHXKeHepHO
npoekTupaHe, ISSN 1313-7530, 6pou 40, oktomspu 2019 r., cTp. 199-203

N3cnedsaHe HA OMKAOHEHUemoO om MpasoauHeliHocm HA mpdeKkmopusma HA NnooeuMceH
MO0y Ha usmepsamesnHa cucmema

M3rpaxkgaHeTo Ha M3MepPBaTe/IHM CUCTEMU CbC 3HAYUTE/THO NOLO6PEHU XapPaKTEPUCTUKK MO
OTHOWeEHMEe Ha edeKTUBHOCT, TOYHOCT M pasliMpsABaHe Ha obxBaTa Ha M3MepBaTesIHaTa
uHbopmaumsas e MPOAUKTYBAaHO OT pPa3BUTMETO Ha CbBPEMEHHM aBTOMaTU3MpPaHU
M3MepBaTe/IHU CpeacTBa CHabAaeHW cbCc cboTBeTeH codTyep. B HactosAwata paboTta ce
npeacTaBa uM3cnefBaHe Ha MPaBO/IMHEMHOCTTa Ha TPAaeKTOpMATa Ha MOABUMMKEH Mogyn npu
KOOPAWHATHU N3MePBaAHMUA.

Investigation of the deviation from straightness of the measuring system moving module
trajectory

The development of measurement systems with significantly improved performance, accuracy,
and increased range of measurement information is dictated by the development of measuring
tools equipped with appropriate software. This paper presents a study of the straightness of
the trajectory of a movable module at coordinate measurements.

r.8.4 Mihalkov G., Nikolova Hr., Hall effect closed loop current transducers, Proceedings of 29th
International scientific symposium “Metrology and Metrology Assurance 2019”, 6-10
September, Sozopol, pp.49-52, ISSN 2603-3194

ToKkosu npeobpasyeamernu ¢ ecpekm Ha X0 U 3ameopeH KOHMyp

TokoBuTe npeobpasyBatenun, nsnonssawy edpekta Ha Xon 1 3aTBOPEH KOHTYpP Ce M3MNOA3BaT B
rofifim 6poii NPOMULLIEHN MPUNONKEHUA, KbAETO OCUTYPABAT M3MepBaHe, BU3yanM3npaHe M
KOHTPO/1 Ha MapameTpuTe CBbP3aHM C TOKa. peAcTaBeHWM ca TUMUUYHWUTE MPUNONKEHUA C

OCHOBHUTE UM XapPaKTEPUCTUKN.

Hall effect closed loop current transducers

Closed loop current transducers are used in a large number of industrial applications, where
they provide the measurement, display and control of currents. Typical applications are
represented with their main characteristics

r.8.5 Hukonosa, Xp., Kp. Anmutpos, M3cneaBaHe Ha MakporeomeTpuaTa Ha PaBHUHHU MOBbPXHUHMU
ypes M3MNo/A3BaHe Ha Na3epPHU U3MepBaTENHU CUCTEMM 3a NpaBoiMHenHocT, XXVI HaunoHaneH
Hay4YeH CMMNO3MYM C MeXKAYHapOoAHO yyacTue ,,MeTposorna n MeTpoaorMyHo ocurypasaHe”
2016, cTp. 509-514, ISSN 1313-9126;

N3cnedsaHe HaO MaKpo2eomMempuama Ha PABHUHHU NO8bPXHUHU Ype3 U3nosa38aHE HA /1a3epHU
usmepsamesiHU cucmemu 3a npasoauHeliHocm
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Bcsika n/iocka NOBbpXHMHA MOXKe Aa 6bae npeacTaBeHa NoCPeAcTBOM CbBKYMHOCT OT TOUKM,
KOUTO M MpuHaZsexkaT M ca M3bpaHM TaKa, 4ye Aa BM3yanmsmpaT peanHata n ¢opma no
noaxoAsll 3a LenaunTe Ha U3cnelBaHeTo HauyuH. B goKnaga e npeanoxeHa cxema v afiropuTbm
3a M3cneaBaHe Ha MaKporeomeTpuaTa Ha NJOCKMU NOBbPXHUHKU, NPU M3MNON3BaHE Ha 1a3epHHU
TEXHO/IOTUM 33 M3MepBaHe Ha OTKNOHEHWe OT MPaBOJMHEMHOCT 4Ype3 npuBerKAaHe Ha
NbpBMYHaTa M3MepBaTenHa MHGopmaLmMa Kbm BUPTyanHa ba3oBa KoopanHaTHa cucTema.

Examination of flat surfaces” macrogeometry using Straightness measurement laser systems

Each flat surface can be represented by a set of points belonging to it and selected so as to
visualize its actual form in suitable for the purposes of the study way. In the report a schema
and an algorithm for examination of flat surfaces’ macrogeometry using laser technology for
straightness measurements are proposed, which allow bringing the primary measurement
information to a virtual reference coordinate system (VRCS).

r.8.6 Kalimanova, |. D. Diakov, H. Nikolova, R. Miteva, Geometry Measurement of Waveguide
Components by Coordinate Measuring Machine UNITECH’15, November 22-23%, 2015,
Gabrovo, pp. 233-239, ISBN 1313-230X

FeomMempuYHU U3MepBeaHUsi HA 8b/AHOB00HU KOMMIOHEHMU C KOOPOUHAMHO-U3MepsamenHa
PbBKa

OTK/NIOHEHMETO OT pasmepa, popmata M MeCTOMOJIOKEHMETO Ca OCHOBHU TEOMETPUYHM
napameTpu, onpegenalim Ka4ecTtBoTo Ha MexaHUYHUTE KOMMNOHEHTN Ha pa3snpeaenutenHarta
cuctema Ha npoekT XFEL. M3McKBaHUATa KbM KOMMNOHEHTUTE Ha Bb/JIHOBOAUTE U NpobnemuTe,
nopofeHun oT crneundukata Ha wuamepBaHuTe o0OeKTM W npoueasypuTe, Cb3JadeHM 3a
M3MepBaHe Ha TAXHAaTa reomeTpumsa, ca pasriefaHn B TO3N JOKYMEHT.

Geometry Measurement of Wavequide Components by Coordinate Measuring Machine

Deviation of size, shape and location are key geometric parameters defining the quality of
mechanical components of XFEL waveguide distribution system. The requirements to
waveguide components, problems, posed by the specificity of objects under measurement, and
the procedures created for measurement of their geometry is discussed in this paper.

Kalimanova, I., Hr. Nikolova, V. Vassilev, M. Djambazov, D. Diakov, VI. Mikhailov, Y. Tzvetkova,
N. Panchev. Measurement of Geometry of Parts of Magnetic System of Nica Complex Collider,
International Scientific Symposium ,,Metrology and Metrology Assurance 2017, September 8-
12t 2017, Sozopol, pp. 177- p. 182, ISSN 1313-9126

U3mepsaHe Ha 2eomMempuyHU napaMempu HA eqemMeHmu Hd _mda2HUmHama cucmema Had
Konatidepa Ha komnnaekc NICA

JoknagbTt pasrnexkaa BbMPOCK, CBbP3aHM C M3MEPBAHETO Ha reoMeTpuATa M OLeHKaTa Ha
reomeTpUYHaTa TOYHOCT HA e/IeMEHTM OT MarHUTHaTa CTPYKTYpa Ha Kosnankaepa Ha KomnaeKkca
NICA, AlybHa, Pycus. HakpaTKo e onvMcaHa MeTo4010r1MATa 3a U3MepBaHe Ha AUNOAHUTE Nielm,
KOMTO Ca 4YacCT OT MarHWTHaTa cuctema Ha Konangepa. CneunanHo BHMMaHUe ce obpbLya Ha
B/NIMAHMETO Ha n3bopa Ha MeTPONOrMYHMTE 6a3m BbpPXY a4eKBaTHaTa OLEHKa HAa reOMeTpuYHaTa
TOYHOCT Ha N3MepBaHMA 06EKT.

Measurement of Geometry of Parts of Magnetic System of Nica Complex Collider

The report deals with issues related to the measurement of geometry and the estimation of
the geometric accuracy of parts of the magnetic structure of the collider of the NICA complex,
Dubna, Russia. The methodology of measurement of dipole lens semi yokes which are part of
Collider magnetic structure is briefly described. Special attention is paid to the influence of the
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choice of metrological datum features on the adequate assessment of the geometric accuracy
of the object being measured

r.8.7 KanumaHosa WU., [. OaKkos, X. Hukonosa, P. Mutesa, IamepeHne reomeTpmun BOJIHOBOAHbIX
KOMMOHEHTOB MOPTAaTUBHOW KOOPAMHATHO-U3MEPUTENIbHOW MaluHoM, MeTtposoria Ta
npunagu, HaykoBo-BupobHUYMin xypHan 1 11 2014, c. 86-90, ISSN 2307-2180

N3mepeaHUs ceomMempusma HA 8bAHOB00HU KOMIOHEHMU C KOOPOUHAMHO-U3MepsamenHa
pbvKa

OTKNOHeHWeTO OT pasmepa, GopmaTta M MECTOMOJIONKEHMETO Ca OCHOBHU FEOMETPUYHM
napameTpu, onpedensawy KayecTBOTO Ha MEeXaHUYHUTE KOMMOHEHTM Ha BbAHOBOAHMTE
pasnpegenutenHy cMcTeMu Ha pa3paboTBaHMA PEHTreHOB nasep CbC CBOBOAHM eNeKTPOHM
(npoekt XFEL). B HactoAwarta paboTa ce AMCKYTMPAT M3UCKBAHMATa KbM reomeTpuaTa Ha
KOMMOHEHTUTE Ha BbHOBOAUTE, MPO6AEMUTE Ha KOHTPOAA CMPAMO U3UCKBAHMATA NOPOAEHM
oT cneuundukaTa Ha 06eKTUTE 1 ca NpeacTaBeHu NpoLeaypu 3a usmepsaHe Ha 6a3a NopTaTUBHa
KOOPAMHATHO-U3MepBaTeIHa MallnHa.

Geometry Measurement of Wavequide Components by Coordinate Measuring Machine

Deviation of size, shape and location are key geometric parameters defining the quality of
mechanical components of XFEL waveguide distribution system. The requirements to
waveguide components, problems, posed by the specificity of objects under measurement, and
the procedures created for measurement of their geometry is discussed in this paper.

r.8.8 Odakos, [., P. MwuteBa, Xp. Hukonosa, Kp. Aumwutpos, [lpoBepka Ha KOOpAMHATHO
namepsatenHn poue, Co6opHMK goknaam ot XXl HaumoHaneH HayyeH CUMMMOO3NYM C
MeXAyHapoaHO yyacTme ,MeTpoaorna n MeTposiorMyHo ocurypsasaHe 2013”7, 9-13 Centemspu
2013, Co3onon, c. 260-267, ISSN 1313-9126

[lposepKa Ha KOOPOUHAMHO U3MepeamesHuU pbue

MeTponormyHata nNpoBepKa Ha BCe MO-LWMPOKO HaBaAM3awmTe MPeHOCMMU KOOpPAMHATHO-
M3MepBaTe/IHU PbLLe € OT CbLLECTBEHO 3HaYeHMe 33 KOHTPO/1a Ha CbBpeMeHHaTa NpoayKuma. B
HaCToAWMA OO0KNa4 € npeacraBeHa pa3pa60TeHa MeTOAMNKa 3a NpoBEPKATa Ha NPEHOCUMU
KOOPAWUHATHO-U3MepPBATE/NIHN PbLUE U aHA/IU3 HA PE3YNTATUTE OT N3BBPLUEHU NMPOBEPKN.

Portable Articulated Coordinate Measuring Arms Performance Evaluation

Metrological evaluation of increasingly entering into industry portable coordinate-measuring
arms is increasingly important. The report represents the methodology for the performance
evaluation of portable coordinate measuring arms and analyzing the results of tests carried out.

r.8.9 N. Kannmanosa, [. Teopocues, . Aaxkos, Xp. HuKkonosa, N3cneasaHe Ha BAMAHMETO Ha
CTbK/IOBBIIEPOAHOTO NMOKPUTUE BBPXY MUKPOTOMNOrpaduaTa Ha apTUKyAMpaLLLaTa NOBbPXHOCT
Ha KepamMW4yHW cTaBHM rnaBu, COopHUK aoknagn oT XXII HaumMoHaneH HayyeH cMMMO3NyMm C
MeXAYHapoaHO y4yactme ,MeTposiorMs M  MeTPOSorMYyHo ocurypasaHe 20127, 10-14
Centemspwn 2012, Co3zonon, c. 147 -153, ISSN 1313-9126

N3cnedsaHe Ha 8nuAaHUemo Ha CMbKI08b2/1ep00HOMO noKpumue 8bpXy
MUKpOomMono2paguama Ha apmuKyaAupauama rnosbpxHOCM Ha Kepamu4yHU CmasHU 21as8u

B AooKknaga ca npeacTtaBeHW pesyataTMTe OT M3MEepBaHEeTO Ha rpanaBocTTa Ha paboTHaTa
MOBBLPXHOCT HA KepamuyHu chepuyHn rnasu. M3cnegBaHo e BAWAHMETO  Ha
CTbKIOBbBINEPOAHOTO NMOKPUTUE BbPXY MUKPOTONOrpaduaTa Ha NOBbPXHOCTTA NPU Pa3NUHNUTE
LUMKAN Ha HaHacAHe Ha NOKPUTUETO.
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Study of the Influence of the Glass-carbon Coating on the Microtopography of the Articulating
surfaces of Ceramic Implants

The report presents the results of measurements of the roughness of the articulating surfaces
of ceramic ball heads. The influence of the glass-carbon coating on the surface micro-
topography at the different stages of deposition of layers is studied.

r.8.10 A. Asaxkos, W. KanumaHoBa, Xp. HuKonosa, P. MwuteBa, MN3cnegBaHe Ha ¢opmarta Ha
APTUKYANPALLMTE NOBBPXHUHU Ha demopanHu chepunyHu rnasm, C60pHUK goknaam oT XXl
HauuoHaneH Hay4yeH CMMMNO3NYM C MEXAYHapoAHO yyactue ,,MeTponorua u MeTpoaormyHo
ocurypsasaHe 2012”7, 10-14 Centemspu 2012, Cosonon, c. 133 -139, ISSN 1313-9126

N3cnedsaHe HA hopmama HA apmuKkyaupauiume nosbpxHUHU HA (hemopasnHu cghepuyHu
enasu

AbnroTpaliHocTta Ha ¢demopanHo-aueTabynapHMTe MMNAAHTU OCBEH OT TPUMBONOrMYHUTE
CBOICTBA Ha MaTepuanuTe Ha apTUKyIMpaluUTe eNeMeHTU B ronsma CTeneH 3aBuMCuM M OT
reomeTpusaTa Ha apTUKyINpPaLLUTE NOBBPXHMHW. TOBA Hasara BCe NO-BUCOKM U3UCKBAHUS KbM
MWKPO- U MaKpo-Tonorpaduata Ha apTMKyAnpaLmte chbepruyHmn NOBbPXHUHM Ha pemopanHua
W aueTabynapHusa moaya. B HacToawmA goKnaa ca npeAcTaBeHU pesyaTaTuTe oT uscnensaHeTo
Ha dpopmaTa Ha apTUKYIMPALLUTE MOBBPXHUHWN Ha KepaMUYHK bemopasiHM rNaBu.

Investigation of the Form of the Femoral Head Articulated Surfaces

Durability of the femoral implant apart from the tribological properties of materials of the
articulating elements strongly depends on the geometry of the articulated surfaces. This
requires increasingly higher demands on micro- and macro-topography of the interacted
spherical surfaces of the femoral and acetabular module. In this report, the results of the study
of the form of articulated surfaces of ceramic femoral heads are presented and discussed.

r.8.11 /. Teopocues, . leoprues, H. MeTtpos, P. Mutesa, X. HUkonosa, OnTummnsnpaHe npoueca Ha
NOKPWBaHe Ha NPOTOTMNM Ha FNaBM 33 EHA0NPOTE3N C HAHOPA3MEPEH C/IOMN CTbKAOBbBINEPOA,
33 AOCTUraHe Ha MaKCMManHa rnafgKocT Ha paboTHUTe noBbpxHOCTM, XX HauuoHanHa
KOHdepeHUMA C MerKayHapoaHo y4yactve ,[JHW Ha b6e3paspywutenHua KoHTpon 2012,
Co3zonon, 12-15 1oHu 2012, C60pHMK aoknaam, ISSN 1310-3946, Ne1 (133), ctp. 112-118.
Onmumu3upaHe npoueca HA MOKPUBAHE HA Npomomunu Hd 244deu 3d _eHdonpomesu C
HaHopasmepeH C710lU CMbK08benepod, 3ad 0oCmu2aHe HA MAKCUMA/AHA _21a0Kocm Ha
pabomHume nosvpxHocmu

B HacToAwaTa paboTa ce pasriexaaT NPoLecuTe Ha YNabTHABAHE U MOKPMBAHE HA KEPAMUYHU
rnaBu Ha 6asaTa Ha Al203 — CaTiO3 cbc cTbKI0BBINEPOA. [TOKa3aHo e, Ye cies HEKONKOKPATHO
HaHacAHe Ha CTbKIOBDBI/ZIEPOAEH CAOM M U3NMYaHe NpU NOAOPaHN TeMnepaTypHU PEXNMU ce
nocTura Kakto nogobpssaHe Ha rnafKocTTa Ha paboTHUTE NOBBPXHOCTM Ha TazobeppeHuTe
rnaBu, a Taka CbLLO M MOAYABT Ha tOHT.

Optimization of the process on the curtain on prototypes on the head for endoprostheses with
a nanosized carbon layer for achieving the maximum smoothness on the work surface

In the present work are considered the processes of compaction and coating of ceramic heads
based on AI203 - CaTiO3 with glassy carbon. It has been shown that after several applications
of a glass-carbon layer and firing at selected temperature regimes, both the improvement of
the smoothness of the working surfaces of the hip heads and the Jung modulus are achieved.

r.8.12 [Askos [A. W. KanumaHosa, X. Hwukonosa, P. [MetpoBa, WM3mepBaHe Ha ¢opmaTta MU
Pa3NoN0XKEHMETO HA BbHLUHW POTALMOHHM MNOBBPXHUHM C MHOTOCTENEHHA CaMOHaraxaala ce
npusma, MexayHapoaHa Hay4yHa KoHpepeHumsa ,YHUTEX'11%, 18-19 Hoemspwn 2011, MabpoBo,
c. 449-452, ISBN 1313-230X
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Y3mepsaHe Ha hopmama U pa3nosnoHeHUemo Hd 8bHWHU POMAUUOHHU MO8BPXHUHU C
MHO20CmeneHHa caMoHa2axcdauia ce npusma

OTKNOHEeHnATa Ha pa3mepute, d)opfv\aTa N pPa3nosiIoKeEHNETO Ca KAKYOBU TEeOMETPUYHHU
napameTpun, onpeagenAawm Ka4yeCtsoto Ha MAWLMHOCTPOUTENTHUTE U3 AENUA. OueHKaTa Ha Te3un
OTK/IOHEHUA N NPeaANNCBAHETO Ha TEXHUTE A0ONYCTUMU CTOMHOCTM B MHOTO C/Qlydaun Ca cepnoseH
METPO/IOTUYEH N TEXHO/TOTUYEH npo6neM. Joknagwst npeacrasa eanH OT OCHOBHUTE NpUHUUMN
Ha n3mepBaHe C N3N0N3BaHE HAa MHOTOCTENEHHA CaMOHaraxXaalla ce npmnama.

Shape and Location Measurement of External Rotary Surface with Multistage Self-adjustable
Prism

Deviations of size, shape and location are key geometric parameters defining the quality of
machine parts. The assessment of these deviations and providing the prescribed limits in many
cases is a serious metrological and technological problem. This report is considered one of the
basic principles of measurement using multistep self-adjustable prism.

r.8.13 [Jakos, 4., . bnaros, Xp. H1KonoBa, . KaammaHoBa, CteHa 3a uscaeasaHe Ha U3HOCBAHETO
Ha cdepuryHmM cTasu, bBbarapcko cnncaHune 3a MHXeHepHOo npoekTupaxe, 2010, c. 97-103, ISSN
1313-7530

CmeHO 30 u3caedsaHe Ha U3HOCBAHEMO HA chepu4yHU cmasu

EAVH OT OCHOBHWUTE GaKTOpW, onpesenslum pecypca Ha XMPYPruyHUTE CTaBHU MMMIAHTK e
W3HOCBAHETO Ha apTUMKy/MpalMTe NMOBbPXHWHWU, KaKTO U OTAE/IeHUTE NMpU TOBa M3HOCBaHe
yactnum. OcBeH 06EMHOTO U3MEHEHUE Ha eIEMEHTUTE Ha MMMJIAHTA MHTEPEeC NpeacTaB/sBa 1
M3MEHEHWETO Ha ¢GopmaTa Ha KOHTAKTHUTE MOBBPXHUHW B PE3YATAT Ha M3HOCBaHeTo. 3a
u3cnefBaHe Ha M3HOCBAHETO Ha €e/eMEHTMTE Ha CTaBHATa LBOMKA B CrneuuanusmMpaHuTe
n3cnefoBaTeIckn nabopatopum ce 3noi3BaT cneunanmsmpalHmn TecT-mallnmHK (cumynaTopu),
OCUTrypABalLM YCAOBMA Ha apPTUKYIMPaAHE Ha KOHTAaKTHWUTE MNOBBbPXHWMHM, O6/AM3KM [0
aHaTomuyHuTe. TOBa AaBa Bb3MOMKHOCT 3a N0-afeKBaTHA OLEeHKa Ha TPMBONOrMUYHMUTE CBOMCTBA
Ha CTaBHaTa ABOWKa. MopaaM BMCOKAaTa LEHA Ha Te3W cMmynaTopu, obycnoBeHa OT TAXHaTa
C/NIOXKHOCT, B peauua NbpBOHaYanHM M3cneaBaHuA, ocobeHo Npu pa3paboTBaHETO Ha HOBM
MaTepuanM 3a CTaBHM WMMNIAHTM Ce W3MOA3BaT OMNPOCTEHM MOAENN Ha TecT-maluHu. B
HacToALMA AO0KNAL4 Ca aHaAM3MpaHM OCOBEHOCTUTE Ha CMMynaTopuTe 3a M3cneaBaHe Ha
M3HOCBaHEeTOo Ha demopasHo aueTabynapHu MnnaHTK. NpeacTaBeH e nabopaTopeH MoLen Ha
CTEHA C ABE OCM Ha poTauMa M NPOMEHAMBO HaTOBapBaHe, NpeAHasHayYeH 33 u3cneaBaHe Ha
W3HOCBAHETO Ha CHepPUYHU CTaBMw.

Device for Investigation of Spherical Joint Wear

The wear of articulated surfaces and the changes of the shape of the articulating surfaces due
to wear are key factors determining the permanency of surgical joint implants. Specialized test
equipment, providing conditions to articulate contact surfaces close to the anatomical, so
called simulators, are used in the research laboratories in the studding of wear of the elements
of joint couples. This allows for adequate assessment of the tribological properties of the joint
couples. Simulators vary in their level of sophistication but, however, a hip joint simulator plays
an important role in pre-clinical validation of biomaterials used for orthopedic implants. Due to
the high cost of these sophisticated simulators, conditioned by their complexity, simplified
models of test equipment are used in a number of original researches, particularly in developing
new materials for joint implants. The characteristics of the simulators used in studding the wear
of the hip joint implants are discussed in the paper. A laboratory bench model with two axes of
rotation and variable loading, designed for studying the wear of spherical joints is presented.

r.8.14 Tabakova B., I. Kalimanova, I. Yankova, H. Nikolova, Materials for total hip joint prostheses -
biaxial flexural strenght of two ceramic systems, 5th International Conference ARTCST 2010,
ISSN 2068-3510, 14-15 May, 2010 Galati Romania, pp.284- 289
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Mamepuanu 3a ygaocmHa npomesa Ha ma3obedpeHama cmasd - 08Y0CHA AKOCM HA 02b8aHE
Ha 0se KepamMu4HU cucmemu

ToTanHaTa cMAHA Ha Ta3obeapeHaTa CTaBa e efHa OT Hali-ycrnewHUTe opToneanyYHM onepauun
npes nocnegHoTo aecetunetne. CblECTBEHA YACT OT 06WMTE NpoTE3M Ha Ta3obeapeHaTa CTaBa
e MoABWKHaTa cTaBa ,nonycdepuyHa rnaesa - nosnychepuyHa yvawa“. DyHKUMOHANHUTE
CBOMCTBA W TpaWHOCTTA Ha MMMAAHTMPAHaTa nNpoTe3a B YOBELWKOTO TANO 3aBUCAT
W3K/IOYMUTENIHO OT MEXaHUYHUTE U TPMBONOrMYHUTE CBOMCTBA WM XapaKTepPUCTUKUTE Ha
MaTepuanmTe OT WAPHUPHM YacTu. Pa3paboTBaHETO M YCbBBLPLIEHCTBAHETO Ha TEXHONOrMATa
33 MMMNJaHTMpPaHe e HepaspMBHO CBbP3aHO C pa3paboTBaHETO Ha HOBM maTepuanu M Mno-
CNeuManHO HOBM KEpPaMWYHW MaTepuanu C NoAobpeHn MexaHWYHWU XapaKTepucTuku. B
CTaTMATa ca pasrnefaHy HakpaTKO maTtepuanute 3a TasobeapeHu NpoTesn U meToauTe 3a
OLEHKA Ha TexHUTe MeXaHUYHW XapaKTepPUCTUKKU. [lpeacTaBeHM ca pesynTatmute ot
npeaBapuUTeHN N3CAeABaHNA Ha HAKOW XapaKTepUCTMKK Ha apMMUpaHaTa TMTaHOBa KepamuKa.

Materials for total hip joint prostheses - biaxial flexural strenght of two ceramic systems

Total hip joint replacement is one of the most successful orthopedic surgeries in the last
decade. Essential part of total hip joint prostheses is the mobile joint “hemispherical head —
hemispherical cup”. Functional properties and durability of the implanted prosthesis in the
human body depends crucially on the mechanical and tribological properties and
characteristics of materials of articulated parts. Development and improvement of implant
technology is inextricably linked with the development of new materials and in particular, new
ceramic materials with improved mechanical characteristics. In the paper materials for hip
prostheses and methods for evaluation of their mechanical characteristics are briefly reviewed.
The results of preliminary studies on some characteristics of reinforced titanium ceramics are
presented.

r.8.15 W. . KaammaHosa, Xp. H. H1Kkonosa. CteHa0Be 33 CUMYTALLMOHHO U3cneaBaHe Ha USHOCBAHETO
Ha chepuyHn ctaBn. C6o0pHUK aoknaam ot XIX-Tm HaumoHaneH HayuyeH CMMNO3NYM C MeKa,
y4yactne “MeTponorus u metponornyHo ocurypasaHe 2009” (Cosonon, 10-14 centemspum 2009
r.), c. 155-158, ISBN 1313-9126.

CmeHOose 3a cuMyaAayUOHHO U3C1e08aHe Ha U3HOCBAHEMO HA ChepuyHU cmasu

MmnnaHTUpaHeTo Ha Ta3o6ep,peHM CTaBHWM MpoOTeE3n € egHa oT HaVI-yCHELUHMTe opToneanyHu
onepaunn npe3s nocnegHute roguHn. EanH OT CepuosHUTE KAUHUYHU I'Ip06ﬂeMl/I e
M3HOCBAHETO HA KOHTAKTHUTE MNOBBPXHWUHU Ha d)eMOpaﬂHO-aLI,ETa6y}'lale/lTe umnaaHtn. B
AOKnaga ce AgNCKYyTupatT MeTtoauTe U anapatypa 3a nicsieaBaHe Ha TpM60ﬂOI'I/I‘-IHVITe CBOWCTBa
Ha matepuanu1Te 3a d)eMOpanHo-au,eTa6ynapHM MMNNAHTU U cneunasiHO Ha CTeHOOBETE 3a
CMMYNaLMOHHO n3cnegBaHe Ha USHOCBAHETO MM B YC/1OBUA, MAKCUMaJTHO 6.113KM A0 peanHuTe.

Apparatuses for simulation investigation of spherical joint wear

Total hip joint replacement is one of the most successful orthopedic surgeries in the last
decade. The wear of the articulating surfaces is the very serious clinical problem. The methods
and equipment, used for evaluation of tribology properties of materials for femoral-acetabular
implants are discussed in the paper. Special attention is paid to the simulators, used for
investigation of wear of total hip joint implants.

r.8.16 Hwukonosa Xp., N. KanumaHoBa. NHTepdepomeTpn 3a KOHTPON HA KAavyecTBOTO Ha OMTUYHM
cuctemun. CbopHuK goknaamn ot XVII-Tm HaumoHaneH HayyeH CMMMIO3NMyMm C mMeXa. ydactme
“MeTponorns U mMeTposorMyHo ocurypsisaHe 2008” (Cosonon, 10-14 centemspu 2008 r.), c.
147-151, ISBN 978-954-334-078-1.

UHmMepgepomempu 30 KOHMPOs HA KAYeCMe8omo HaA ONMUYHU cucmemu.
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KOHTPOABT Ha KayecTBOTO Ha OMNTMYHUTE CMCTEMW € CbLLECTBEH eTan OT NPOM3BOACTBO Ha
ONTUYHa anapaTtypa. KayectBoTo Ha popmMmupaHMTe OT cucTemuUTe 06pasm e B Npsika BPb3Ka C
AepopmaumaTa Ha BbAHOBUTE GPOHTOBE Ha MNpPemMMHaBalMTe WAW  OTPaseHu oT
KOHTPO/IMPaHUTE CUCTEMM BBAHWU. UHTepdepeHUMOHHaTa TexXHWKa ce € HaloXuaa KaTto
PYTUHHA TEXHWKA 33 KOHTPO/1 Ha KAYeCTBOTO Ha ONTUYHUTE NMOBBPXHUHU, EIEMEHTU U CUCTEMM
NPaKTUYECKM Ha BCMYKM eTanu Ha Mpoueca Ha NpoM3BOACTBO. Tasn TeXHWKa e CBbp3aHa C
M3MEepBaHETO Ha AUCTOPCUATA Ha BbIHOBMA PPOHT HAa KOXEPEHTEH CBET/IMHEH CHOM noj
Bb34EMCTBME Ha KOHTPO/AMPAHMA 0BEKT cnpamo pedepeHTeH BbAHOB GPOHT. ChluecTByBaT
pas/IMYyHM MHTEPDEPOMETPU 3a pellaBaHe Ha Tasyu MeTPOJIOTMYHa 3aa4a.

O6eKT Ha pasrnexkgaHe B A0K/a4a ca MHTEPPEPOMETPUYHUTE CXEMM, WM3MOI3BAHM Hal-4ecTo
B NPaKTMKaTa 33 M3MepBaHe Ha AMUCTOPCUATA Ha BbJIHOBKA GPOHT M OLLeHKa Ha KayecTBOTO Ha
ONTUYHU e/IEMEHTU U CUCTEMMU.

Interferometers for testing of quality of optical system

Quality of optical systemes, i.e. quality of images formed by the systems is related with the wave-
aberrations. The testing of optical surfaces, components and optical systems is critical part of
the production process. Interference technique is applied on different stages of production as
a routine quality-monitoring test of optical components and systems. This technique involves
measuring the distortions in wave front of a coherent beam of light interacting with the test
object compared to a reference beam. There is variety of interferometers that can be used to
solve these measurement problems. In this paper the most commonly used interferometers
for measurements of wave-front distortions and evaluation of quality of optical components
and systems are briefly discussed.

r.8.17 Hwukonosa, Xp. OnpenensHe Ha 30HUTE Ha rpasBuTaums, cbrnacHo WELMEC 2: “AupeKtuBa
90/384/EEC: 06110 npunoskeHue, BeaHn ¢ HeaBTomaTMuHo aeiictene”, CO6OpPHUK AOKAaaM OT
XVIl HaumoHaneH HayyeH CUMMO3MYM C MeXAyHapogHo yyactme ,MeTtposnorma w
METpPONOrMYHO ocurypsasaHe 2007”7, cTp.225-229, ISBN 978-954-334-061-3

OnpedenaHe HA 30HUMe HA 2pasumauyud, cvenacHo WELMEC 2: “Aupekmusa 90/384/EEC:
0Obuwo npunoxeHue, BeaHu c Heasmomamu4Ho delicmsue”

,,HOBaTa” KoHUenuuAa 3a rpaBuUtTaumATa MMa 3a UeN Cb3daBaHE Ha ONTUMaAJIHA CUCTEMA 3a
M,CI,EHTMd)MKaU,VIFl Ha 30HUTE Ha rpaBuTaLMA NO OTHOLWEHMEe HA Be3HUTe. TA Ha MbPBO MACTO
nognomara EC nposepKkata Ha MACTO, KAaTo MO TO3U Ha4nH nocnegHoTo HaCTpOVIBaHe Ha
Be€3HaTa MOXe Aa 6'bﬂ,e M3BBPLWEHO N HA MACTOTO Ha eKCN/10aTalnATa n.B HaCTOAWMAT A0KNa4
€ npueeaeH npumep 3a onpegenaHe Ha roraBUTallMOHHUTE 30HU B HEO6XO,CI,MMaTa KopeKuua,
KOATO Tp‘r'I6Ba Aa 6bﬂ,e BbBEAEHA NPU KanM6pMpaHe Ha B€3HaTa, KOrato 14 € 6una HaCTpPOEHa
KbM CTOMHOCT Ha rpaBunTaumnATa, pa3sindiHa ot CTOMHOCTTa B MSCTOTO Ha eKcnaoataymnAaTta n.

Determination of the zones of gravity according to WELMEC 2: "Directive 90/384 / EEC: General
application, Non-automatic weighing instruments"

The “New” gravity concept is intended to provide an optional system for identifying and
marking gravity zones for a weighing instruments. The new concept primarily aims at EC
verification performed at a location and at hence the final adjustment of the weighing
instruments may be carried out at the place of actual use. The document presents an example
of determining gravity zones in Republic of Bulgaria and at hence the way of determining the
necessary correction which must be entered when calibrating the instrument in the way when
the gravity value at first calibration of the weighing instrument is different from the gravity
value at the actual place of use.

r.8.18 Teodosiev D., L. Anestiev, J. Georgiev, N. Petrov, P. Tzvetkov, H. Nikolova, Glass-carbon
bioactive coatings on a TiO2- Nb205 substrate, The annals of “DUNAREA DE JOS ”University of
Galati Fascicle IX. Metallurgy and Materials Science, Ne 2 — 2010, ISSN 1453-083X, pp.18-24
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CmbKaeHo-8bvenepodHU buoaKkmusHU nokpumus sbvpxy TiO2- Nb205 nodnoxcka

N3cnepBaHn ca npouecute Ha MOKPUTUE UM MMMPErHUPAHE HA HEAKTUBHU CTbK/IEHU
BbrepoAHn nokputua Bbpxy TiO2-Nb205 noano)Kku, npeAHasHayeHU 3a MMMIAHTU 3a
npoTesun Ha TazobeapeHaTa cTaBa. YCTAHOBEHO €, Ye NpoLeaypaTa 33 HaHacAHe Ha NOKpUTHE,
BHEAPEHW M NOCNEABALL0TO MMMpPErHNpaHe, BOAAT A0 3anb/iBaHe Ha NopuTe Ha cybcTpaTta cbe
CTbKNEH BBbI/1IEPOA, KOETO BOAM A0 3HAYMTE/IHO HaMasiABaHe Ha rpanaBoCTTa. YCTaHOBEHO e, ye
npeapaputenHata o6paboTka Ha OCHoOBAaTa, HacovyeHa KbM obpasyBaHeTo Ha TiC Ha
NOBBPXHOCTTA My € Ba*KHO 3a NOC/IeABaLLoTO HAaTPYNBaHE Ha CTbK/0-BbINEPOAHOTO NOKPUTHE.
MpoBeaeHUTe TPUOONOTMYHM  U3MEpPBAHUA MOKA3BaT 3HAYMTESIHO HamansBaHe Ha
KoepuumMeHTa Ha TpueHe Ha cTbknosugaHoto TaAno (VC) - TasobeppeHa craBa, KoeTo e
npeanocTaBka 3a U3MN0A3BaHETO Ha TE3U MOKPUTMA 33 XMPYPIMYHU MMMNIAHTM 33 NpOTe3un Ha
TaszobeppeHaTa cTaBa.

Glass-carbon bioactive coatings on a TiO2- Nb205 substrate

The research carried out studies the processes of coating and impregnation of non-active glass
carbon coatings on TiO2-Nb205 substrates, intended for surgery implants for hip joint
prostheses. It was found that the coating procedure implemented and the subsequent
impregnation, lead to filling of the substrate’ pores with glass carbon, thus resulting in a
substantial decrease of the substrate’s roughness. It was found that preliminary treatment of
the substrate aiming at a formation of TiC on its surface is important for the subsequent buildup
of a stable glass-carbon coating. The tribological measurements carried out show substantial
decrease of the friction coefficient of vitreous carbon (VC) — hip joint, which is the prerequisite
for using these coatings as surgery implants for hip joint prostheses.

Codusa, aHyapun 2021 rn. ac. g-p Xp. Hnkonosa
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