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CUMYJISIHIMHUMA AHAJII3 Y ONTUMIBALII MEXAHIYHUX
XAPAKTEPUCTUK MIOPUCTUX BIOMATEPIAJIIB
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Jhyyvkuii HayionanvHuti mexuiuHull yHigepcumem
sadolexandr@gmail.com, shyprao@gmail.com, nvkomenda@gmail.com

Hunimss curyartist B YKpa'l'Hi 110 NOB’sI3aHa 3 BIHCHKOBOIO arpeciero Ta 6o-
HOBUMHM JlisSIMU Ha TepI/ITOpll YkpaiHu, SIKi CTIPUYMHSIOTH MIOPAHEHHS Ta KaJiTBO
HE TUJIbKH BIHCHKOBHX, @ 1 IUBIIBHHUX JKUTEINIB, BUMarae po3poOKH BIaCHHUX Cydac-
HUX METO/IIB MpoTe3yBaHHs. Bcei i 3aX0au J03BOJSTH 33JJ0BOJIBHUTH NMOTPEOU yK-
paiHIiB, 10 3a3HAJIM MIHHO-BUOYXOBHX TpaBM Ta 3a0e3ledaTh iX IMOBEPHEHHS 10
3BUYAIHAX YMOB KUTTs. ToMy aKTyanbHOO € r[po6neMa YI0CKOHAJICHHS HassBHUX
Ta po3po6neHHﬂ HOBHX MaTepiajiB 1 TEXHOJIOTIH, 1110 BUKOPHCTOBYIOTCS y IPOTE-
3yBaHHI. 30KpeMa, 1€ CTOCYETHCSI CTBOPEHHS Ta PO3poOJIEHHS MaTepialiB, sKi Ma-
TUMYTh Harepe 3aJaHi MeXaHIuHl XapakTepucTuku. Takui miaxiz 3a0e3neunTs He
TIJIBKH XOPOII €KCIUTyaTalliiiHi XapaKTepUCTUKH TIPOTE3iB, a i MIBUKY a/IalTalliio
JIIO/IMHM 10 JITAHOTO TIpOTe3a.

Buxoasun 3 BuIe cka3aHOTO, METOIO pOOOTH € pO3pO6J'IeHH$I METO/Iy OLIiHIO-
BaHHSI ONTHMAJIBHOCTI MEXaHIYHUX XapaKTePUCTHK CIIHEHHX Ta TMOPUCTUX OioMa-
TepiamiB, sIKMH OW TO3BOJIMB aHAJ3yBaTH 3MIHY NMEBHUX XapaKTEPHCTHK Ha MeXa-
HIYHY TOBEJIHKY BiJIOBIHUX TiI. JloCiDKEHHS TPOBEIeHI B paMKax MOMEHTHO-
ro koHTHHYYMY Koccepa, mo 103BOJIsiE BpaXOBYBATH CTPYKTYPHY HEOIHOPITHICTh
MaTepialy yepe3 BIUIMB 00epTabHO-3CYBHUX JeopMalliil YaCTHHOK CepeIoBHIIA
[1, 2]. BuxkopucraHHs anapaTy MOMEHTHOI TeOpii IPYXKHOCTI ISl MOJIEITIOBAHHS
JIAJI0 MOXKJIMBICTH OUTBII TOYHO BpaxyBaTH CTPYKTYPHY HEOJHOPIIHICTH JOCTi[-
KyBaHMX MaTepiaiiB. Takuii miXiJi BHKOPHCTOBYETHCS TAKOX 1 IHIIMMHU aBTOpaMHU
[3], o miaTBepKyE HOTO parioHaTIbHICTh.

Buxopucrana s MonenmtoBanHs Mozens Ko6ba-J{yriaca [4] no3Bosse Bpa-
XyBaTU HENIHIHHY 3aJIe)KHICTh MOAYJISI 3CYBY Bijl TyCTHHHU Ta IIOPHCTOCTI Martepia-
ay. Po3poOnennii miixig AaB 3MOTy OIIIHWUTH BIUIMB TYCTHHH Martepially Ta Iopuc-
TOCTI Ha 3MiHy MEXaHIYHOI TOBEIHKM MaTepialliB 3a Pi3HUX TUIIIB HABAaHTa)KEHHSI.

AHai3 eeKTUBHOCTI pO3pOOJICHOTO MiIX0/1y 3/IIICHEHO Ha OCHOBI pe3yJbTa-
TiB €KCIIEPUMEHTAIBHUAX JIOCITIPKCHb Ta YUCIIOBOI CUMYJISIT JijIsl OioMaTepiaiB,
10 BUKOPUCTOBYIOTHCS JIJIsl BUTOTOBJICHHS O10KICTOK [5, 6] Ta CriiHeHHX MoJiMepiB
[7], sixi maroTh HmIMpPOKE 3aCTOCYBAaHHS B IPOTE3yBaHHI MijJ Yac BUTOTOBJIIEHHS
aMOPTU3YIOUYHX EJIEMEHTIB MPUHMAaIIbHOT T'JI3H POTE3a JIIOIUHH.
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Mertox aHaNITUKO-YMCIOBOTO MOJETIOBAHHS, 3aCHOBAHUN Ha 3alpOIOHOBA-
HUX y poOOTI MiAX0Aax, 3pyYHHUH 1 MPAKTUYHUH ISl CHIHEHHUX, MOPUCTHX Ta 1HIINX
TUIIB CTPYKTYPHO HEOJHOPIAHUX MaTepiaiiB. [lepeBaroto Takoro migxomy € MOX-
JIMBICTH IPOBECTH aHaJli3 Ta BU3HAYMTU 3HAYEHHS ONTUMAaJIbHUX BEJIMYMH MeXa-
HIYHUX XapaKTepHCTHK CIIHEHUX Ta MOPUCTHX OlomarepianiB, sIKi IIMPOKO BHUKO-
PHUCTOBYIOTECS B IIPOTE3yBaHHI. Takuii MiJXiJ TAKOX 3HAYHO PO3UIMPHTH 00JACTh
3aCTOCYBAHHS CIIIHEHUX TOJTIMEPIB.
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SIMULATION ANALYSIS IN OPTIMIZATION OF THE MECHANICAL
CHARACTERISTICS OF POROUS BIOMATERIALS

The research is devoted to the solution of the actual problem of developing a method for op-
timizing the mechanical characteristics of porous and foam structurally heterogeneous ma-
terials. The approach can be used to create and manufacture materials with predetermined
mechanical characteristics. The developed method for assessing the optimality of the
mechanical characteristics of foam and porous biomaterials allows for analyzing the
change of specific characteristics in the mechanical behaviour of the corresponding bodies.
The research was carried out within the framework of the Cosserat elasticity, which allows
accounting for the structural heterogeneity of the material due to the influence of rotational-
shear deformations of the medium particles. The Cobb-Douglas model was used in the deve-
lopment of the method, which made it possible to take into account the nonlinear depen-
dence between the mechanical characteristics of the material. The analysis of the effective-
ness of the developed approach was carried out on the basis of the results of experimental
studies and numerical simulation for biomaterials used for the manufacture of biobones and
foamed polymers, which are widely used in prosthetics in the manufacture of amortizing ele-
ments. This approach also significantly expands the scope of the application of structurally
heterogeneous materials.
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