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Llen Ha npoekTa:

[da ce uscnegBa BNMUAHMETO Ha CbBPEMEHHW TEXHOJIOTUYHM MPOLECU BbLPXY
KOPO3WOHHOTO MNOBeAEeHMe Ha MeTanuM W pa3TBOpPUMOCTTa Ha Monumepu B
cneundnyHU 3a TAX cpeaum.

OCHOBHM 3aa4u:

* 1. UacnepBaHe Ha KOPO3MOHHOTO NoBeAeHMe Ha obpa3um ot Al, nony4yeHu
Yype3 WHTEH3MBHO nnactuyHo pAedopmupaHe; 2. W3cnepBaHe Ha
KOPO3MOHHOTO NMoBeAeHMe Ha obpa3uM oT TUTaHOBa cnnaB, NONy4eHU Ypes3
3aBapsiBaHe C Kyx KaTtoj BbB Bakyywm; 3. M3cneaBaHe Ha pa3TBoOpuMMoOCTTa
Ha PLA, uanon3sBaHa 3a uspaborBaHe Ha MeAULMHCKU MMNnaHTu Ype3 3D-
NPUHTUPAHE.

OcCHOBHYM pe3ynTaTu:

* WscnegBaHO e KOPO3WOHHOTO NoBegeHUMe Ha obpasun oT Al, mony4veHu
Ype3 MHTEH3UBHO NNacTM4Ho AecopMupaHe, B u3bpaHa noaxoasia cpeaa.
U3cnepnBaHO e KOPO3MOHHOTO NMoBeAeHMe Ha obpasuu OT TUTaHoBa cnsaB
Ti6Al4V (Grade 5), nony4yeHu 4ype3 3aBapsiBaHe C KyX KaTod BbB BakKyyMm, B
uM3bpaHa noaxopgsiwia cpepa. MW3bpaHa e cpepa 3a pasTBapsHe Ha PLA.
M3BbplieHM ca eKcnepuMMeHTUM 3a YCTaHOBSiBaHe pa3TBOpMMOCTTa W
npomsiHaTa Ha Macata Ha PLA B u3bpaHata cpepa. OnpepeneHu ca
TBBLPAOCTTa U MEXaHUYHUTE XapaKTepPUCTUKU TBbpAocTTa Ha PLA npeau u
cnep npecTton B usbpaHara cpega.

My6nukauum:

* llieva M. et al., Dissolution and mechanical properties of 3d printed
polylactic acid for bio-implants. IN: Mechanical Engineering and Machine-
building Technologies, University of Ruse, 2018.

Minev R. et al., Capability of Desktop 3D Printers to Produce Mezo-micro
Features for Bio Implantable Meshes. IN: Proceedings of WCMNM 2018,
Portoroz, Slovenia, Research Publishing, Singapore, doi: 10.3850/978-981-
11-2728-1_62, 2018, pp- 331 - 334, ISBN 13-981-11-2728-1.

KamapuHueB [., "lpunoxeHne Ha OBLP30TO NPOTOTUNMPAHE 3a HAKOMU
MeAULMHCKM N uHaycTpuanim yenu", CHC 2018.

Ferdinandov N. V. et al, Structure and pitting corrosion of Ti-6Al-4V alloy
and Ti-6Al-4V welds.// Proceedings of ICAMS 2018, 2018, No 7, pp. 325-330.
Gospodinov D. D. et al., Welding of Grade 1 titanium by hollow cathode arc
discharge in vacuum.// Proceedings of lll International Scientific Conference
Industry 4.0, 2018, No 1, pp. 39 - 41, ISSN 2535-0153.

Apyru:
o Pa6oTtaTta Ha €AVH OUNJNIOMAaHT BKMK4YBa 4acT OT NOoJilyYeHUTe pe3ynTaTu.
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CbBpeMEHHNTE TEXHOMNOINMM 3a MNnoflyyaBaHe MU
obpaboTBaHe Ha MeTanHW W HeMeTanHum martepuanu ca
OCHOBHa 4acT OT Hay4yHO-U3CriedoBaTENCKUTE UMHTEPECU Ha
KorekTMBa Ha kategpa “MaTepuano3HaHne U TEXHOMNOrns Ha
Matepuanute” kbM PyceHckus yHnBepcuteT “AHren KbH4eB”.
[Mpe3 nocnegHUTe rOOMHW €KUNK OT KaTegparta akTUMBHO
paboTAT NO HayYHO-U3cnegoBaTerNiCKU NPOEKTU, pesynTaTtute
OT KOUTO Ca CBbP3aHn C u3paboreaHe Ha peanHu obpasun u
n3pnenna ¢ nogobpeHn mexaHm4Hm CBOWCTBA, BCNeacTBue oOT
npunaraHeTo Ha CbBPEMEHHN TEXHONOIMYHM Npouecu. Taknea
npouecu ca WHTE3MBHOTO MNfAacTUYHO AedopMupaHe,
3aBapsiBaHETO C KyxX KaTon BbB BaKyyM, HaHaCAHETO Ha
BaKyyMHU nokputus, 3D-npuHTMpaHeTo. [lo-ronam gan ot
nacnegBaHuAaTa Ha NonyyYeHnTe Ypes Tax obpasum ca CBbp3aHu
C onpegernsiHe Ha MexaHU4YHUTE MM cBOUCTBA. [loBegeHMETO Ha
onpeaeneH ekcnroaTauMoHeH maTepuan € CBbpP3aHo He CaMo
C MEXaHNYHUTE MY XapaKTepPUCTUKK, HO U C OTFOBOpPA MY KbM
okonHata cpega. B peovua cnyyam okonHata cpega e
arpecueHa KbM MaTtepuarna u Boam 4O HErOBOTO paspyLUEHNE.
Taka, He3aBMCUMO OT OTSIMYHUTE MEXAHNYHN XapaKTEPUCTUKM,
MHOr0 4YecTto MaTepuanuTe He ycnasBaT Aa W3NbAHAT
npegHasHa4YeHNEeTo cu Nnopaan paspyLueHne, NpeamsBmKaHo oT
B3anMOAENCTBUS C OKONHaTa cpeaa.

HacToswaTt oT4eT nokassa pesynaTtute oT U3crenBaHeTo
Ha KOpPO3MOHHATa YCTOMYMBOCT Ha obpasum OT MeTarnHu
mMaTepuanu, u3paboTeHM 4Ype3 WUHTEH3MBHO MIACTUYHO
aedopMupaHe 1 4Ypes 3aBapsBaHe C KyxX KaTof BbB BakyyM B
kKaTtegpa ,MaTtepunanosHaHne n TeEXHONOrMA Ha marepuanuTe”,
M OT Wu3CrnegBaHETO Ha pas3TBOPUMOCTTA Ha pasrpagummu
nonuMepu, U3nonsBaHW 3a MnonyvyaBaHe Ha M3genusa 4pes
3D—npuHnTpaHe, B cpeau, nmmtupawm donyngute B XuUBUTE
OpraHn3mu.
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Project director:
Assistant professor Mariana llieva, PhD

Project team:

Assosiate professor Roussi Minev, Assosiate professor Rossen Radev, Assosiate
professor Danail Gospodinov, Assistant professor Nikolay Ferdinandov, PhD,
mag. eng. Marieta Stanoeva (PhD student), mag. eng. Stoyan Dimitrov (PhD
student), mag .eng. Dimitar Kamarinchev (PhD student), Svilena Ankova (student),
Svetlin Spasov (student), Yordan Kyurkchiev (student).

Address: University of Ruse, 8 Studentska str., 7017 Ruse, Bulgaria
Phone: +359 82 - 888 307
E-mail: mdilieva@uni-ruse.bg

Project objective:
Study of the influence of modern technological processes on corrosion behavior
of metals and polymer dissolution in specific for them media.

Main activities:

* 1. Study of the corrosion behavior of Al samples, produced by severe
plastic deformation. 2. Study of the corrosion behavior of titanium alloy
samples, produced by hollow cathode arc welding in vacuum. 3. Study of
dissolution of polylactic acid PLA used as a material for medical implants
produced by 3D printing.

Main outcomes:

* The corrosion behavior of Al samples produced by severe plastic

deformation has been studied. The corrosion behavior of titanium alloy
Ti6Al4V (Grade 5) samples produced by hollow cathod arc welding has
been studied. Media specific for both materials have been chosen and used
in the above experiments.
A medium for PLA dissolution has been chosen. The experiments for PLA
dissolution in the chosen medium have been completed. Using Shore
method for hardness testing, the hardness of PLA before and after soaking
in the chosen medium has been measured. The mechanical properties of
PLA samples before and after soaking in the chosen media have been
determined, using tensile testing.

Publications:

* llieva M. et al., Dissolution and mechanical properties of 3d printed
polylactic acid for bio-implants. IN: Mechanical Engineering and Machine-
building Technologies, University of Ruse, 2018.

Minev R. et al., Capability of Desktop 3D Printers to Produce Mezo-micro
Features for Bio Implantable Meshes. IN: Proceedings of WCMNM 2018,
Portoroz, Slovenia, Research Publishing, Singapore, doi: 10.3850/978-981-
11-2728-1_62, 2018, pp. 331 - 334, ISBN 13-981-11-2728-1.

KamapuHueB [., "lMpunoxeHne Ha OBbP30OTO NPOTOTUNMUPAHE 3a HAKOU
MeAMULMHCKU U uHaycTpuanim uenu", CHC 2018.

Ferdinandov N. V. et al, Structure and pitting corrosion of Ti-6Al-4V alloy
and Ti-6Al-4V welds.// Proceedings of ICAMS 2018, 2018, No 7, pp. 325-330.
Gospodinov D. D. et al., Welding of Grade 1 titanium by hollow cathode arc
discharge in vacuum.// Proceedings of lll International Scientific Conference
Industry 4.0, 2018, No 1, pp. 39 - 41, ISSN 2535-0153.

Others:
* The final report of a graduating student is focused on the part of the
obtained resulsts.
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ana nosvpxHocm Ha Ti6AlI4V

nosuyusa 1 Ha ®ueypa 6); 6) epaHuya OM/3TB (no3uyus 2 Ha duzypa 6); 8) 3TB (no3uyusa 3 Ha puypa
6); 2) epaHuya 3TB/3P (no3uyus 4 Ha ¢ueypa 6); 0) 3P (no3uyus 5 Ha ¢uzypa 6); e) 3P, ycriopedHo Ha
weaa (ycropedHo Ha AuHUA 1 om ghueypa 6 - mecmeaHa 3a KoPo3UOHHA ycmolyu8ocm nogbpxHocm)
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