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To investigate by means ofengineeringpackage ANSYS the VAT matrix stenta, implanted
into a blood vessel.

B Halle Bpems cepAeyHOCOCYANCTble 3a060/1eBaHNS ABNAOTCS OAHOW M3 rN1aBHbIX
MPUYMH CMEPTHOCTU HaceneHus. CepAue - MOLLHbIA HAcoC, 06ecneynBaroLLNiA LUpKY-
NALMIO KpoBW. [1aToONOrnyeckoe M3MeHeHue COCTOSIHWUS COCYLOB HEM3MEHHO BefeT K
YXYALIEHNIO KPOBOCHAOXEHNSA cepALa W, Kak CnefcTBue, K pasBUTUIO Cepbe3HbIX cep-
[EeYHOCOCYANCTLIX 3ab0/1eBaHW. ATepocKiepo3 - Haunbosee pacrnpocTpaHeHHOe Xpo-
HUYeckoe 3abonieBaHmne, nopaxaroLlee aptepun. MocTeneHHo pacTyLyme Ha BHYTPEHHel
060/104Ke COCYZMCTOM CTEHKW aTepoCKNepoTUYecKne GNALWKKU, OAMHOYHBIE WU MHO-
YKECTBEHHbIe, ABNAOTCA, rNMaBHbIM 00pa3oM, X0NeCTEPUHOBLIMU OT/IOXEHUAMU. Pa3pac-
TaHWe B apTepun COeAMHUTENIbHON TKaHW (CKepo3) 1 KalbLMHO3 CTEHKM cocyfa npu-
BOAAT K MeAJIeHHO MporpeccupytoLeid geopMaumm, Cy>KeHUO NpocseTa BNOThL A0
MOSIHOro 3anycreBaHus (06/1uTepaLumn) apTepum 1M TeM CamblM BbI3bIBAKOT XPOHUYE-
CKYt0, Me[l/IEHHO HapacTatoLLyH HeJOCTaTOYHOCTb KPOBOCHaOXeHWS opraHa, nuTaemo-
ro yepe3 MOpPaKeHHY apTeputo. AHIMONIACTMKA - 3TO METOZ BOCCTaHOB/IEHMS afek-
BaTHOr0 NPOCBETa CY)XXEHbIX KOPOHapHbIX apTepuii U3HYTPU COCyAa C MOMOLLbIO Cre-
LManbHbIX NPUCNOCO6IEHWIA - 6aINIOHOB U CTEHTOB, BBOAVMbIX B apTepPUM MO KOHTPO-
NeM PeHTreHa, rnof MeCcTHON aHecTe3neld, NOCPeLCTBOM MPOKOIOB KOXM, 6e3 npuMeHe-
HMSA BONbLUMX pa3pe3oB, 06Lero Hapko3sa 1 TeM 60/1ee NCKYCCTBEHHOIO KpoBoobpalle-
Hua (puc. 1). CTeHTOM Ha3sblBaeTCcA NPOTe3, BBOAWMbIA B MPOCBET NOMOro opraHa (B
[aHHOM C/lyyae apTepun) C LeNbio COXPaHeHUs ero npoceeTa.

Pr. 1 YctTaHsacTeHTa

Ceituac UCMONb3YTCA Camble Pa3nyYHble CTEHTbI, OT/INYAOLLMECS KOHCTPYKTUB-
HbIMM 0COBEHHOCTAMM.
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b paoore pacCMOTPeH MaTpWYHbIA CTEHT C FeOMETPUYECKMMMU MapaMeTpamMu
(pvic. 2): a=0,3 mm, b=0,22 mm, ¢ =17 mm, d=0,14 mm, TonwmHa h=0,1 mm,
f=0,22 MM, YCTaHOBOYHbIN Ha 6annoH gnametp D = 1,37 mm.

Str-Uiii

Puc. 2. CxemaTunyeckoe nsobpa>keHme cTeHTa
Puc. 3. TBepgoTenoHad Mofefib CTeHTa

[na nccnefoBaHue B3ATa y)Ke rotosas mogens cteHta B SolidWorks 2007 (puc.
3). anee co3gaém mMojenb cocyfa, B KOTOPOM OyfeT pasMelLéH CTeHT (puc. 4) ¢ reo-
METPUYECKMMI XapaKTepucTukamu; A/iMHHa cocyga 15,6 MM, BHewHuiA guametp 1,25
MM, BHYTpeHHWn gnametp 1,20 mm. Vicxoas 13 napaMeTpoB MOAENN CTEHTA U YYuTbl-
Bad TO, YTO OH OyJeT MMMNaHTUpPOBaH B cocyd, co3gaém B SolidWorks 2007 mogenb
KpoBu (puc. 5).

[anee, UMNNaHTUPYs CTEHT B COCYA M pa3MeLLias BHYTPb MOAE/b KPOBU, CO3AaEM
cbopky (puc. 6). JaHHas Mogefb B NOSHON Mepe COOTBETCTBYET reoMeTpumn paccMart-
PUBaEMOro B3aMMOLENCTBUS GUONOrMYECKUX CTPYKTYP M UMIM/IaHTaHTa.

Puc. 4. TsepaoTenbHass Mofefib cocyfa Puc. 5. TeepaoTe.lbHasA .Mm0fe/b KPOBU
.
* A Jn . . NE 4
Lz ) radn
Puc. 6. Mogens UMNAaHTUPOBAHHOIO CTeEHTa Puc. 7.3apanne rpaHnyHbIX NapameTpos
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MmnopTtupyem mogens a ANSYS. Pacuét mogenn 6yfeT oCyLecTBATLCA B ABYX
mogynsax: FluidFlow (CFX) n StaticStructual (ANSYYS).
B nepsyto ouvepesb npomsseaém pacyét B FluidFlow (CFX) TeyeHns Kposu. Me-
XaHWM4eCcKune CBOMCTBA CTPYKTYPbl KPOBM NpuBeAeHbI B Tabs. 1.
Tabnmua 1

[noraocTs, rivv BsizKkoCTb, r/Mm C
10 0,0046
Pa3buBaeM Mofesb BOAbl HA KOHEYHbIe 3/1eMEHTbI 1 33aéT rpaHnYHbIE napaMeT-
pbl (puc. 7): CKOpOCTb KPoBW Ha BXoge B cocys 0,9 m/c, faBneHne KpoBM Ha BbIXO4e U3
cocyfa 15829 Ma.
B xoge pacuyét Mofenn KpoBM, MOMyYeHbl 3HAYEHWUS A1S CKOpocTei (puc. 8) u
[aB/eHnn, KoTopble OyayT B Aa/bHEALeM WMNOPTUMPOBaHbI Ha COOTBETCTBYHOLLME
CTEHKM CTEeHTa U cocyaa.
Janee npou3BoauTLCA
cBsA3b Mexay moaynamu Fluid-
Flow (CFX) un StaticStructual
(ANSYS) c¢ nocnegyrowpym
MMMOPTOM AaBNeHMS.
my-f:55 PacuéT cTeHTa 1 cocyaa
MPOUCXOANT B mozy/e
StaticStructual (ANSYS), rge
cnepyet pasbuTb MOAEM Ha
KOHEeYHble 3/IEMEHTbI, 3aKpe-
MATb  KOHLbl  cocyja U
MMMOPTUPOBaTb paccumTaHHoe AaBneHue B mogyne FluidFlow (CFX) ¢ BHeWwHMX cTe-
HOK KpPOBM Ha COOTBETCTBYHLLME BHYTPEHHME CTeHTa M cocyaa (puc. 9). MexaHuue-
CKVe CBOWCTBa CTPYKTYpbl COCyfa NpuBeAeHbI B Tabn. 2.

Puc. 8. PacnpegeneHune ckopocTeW

Puc. 9. UmnopT pasneHus
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Tabnuua 2

Mogynb FOHra, Ma KoathpmuweHT MyaccoHa
2-10" 03

Mpn pacuéte MonyyeHbl 3HavyeHUs Ana gedopmayunin (puc. 10) U HanpsHKEHWIA
(puc. 11). Aedhopmaumm n3meHsoTes oT 0 M (B MeCTax orpaHMYeHns nepeMeLLeHnii) 1o
3,9-10" M (B LeHTpa/IbHOM YacTu CTeHTa). HanpshxeHns nsmeHsoTes ot 15659 Ma go
3,776-10" Ma. HanbonbLumne HanpsXeHNs BO3HUK/IN B MOMEPEYHbIX CTEHKAX CTeHTa.

LL

Puc. 10. PacnpegeneHue fgedopmaymnii Puc. 11. PacnpegeneHue Hanps>KeHWi

Vcnonb3ys BO3MOXHOCTM mporpammHoro naketa ANSYS, 6bi1 BbINOMHEH pacyéTr
HAC mMaTpyvyHOro cTeHTa, UMMJIAHTUPOBAHHOTO B apTeputo. [laHHbI MeToZ, No3BONISeT
ObICTPO, HarNA4HO M JOCTATOYHO TOYHO MPOU3BOAMTL MOLOOHOr0 poja pacyéTbl, 3ame-
HAS MPY 3TOM 3KCMEepPUMEHTa/IbHbIE UCCMEA0BaHNSA PeasibHOro 06bEKTA M3YYeHEM Xa-
PaKTEPUCTVK YMeHbLUEHHOW NOA06HOM MOAENN C MOC/efyoWwyM Nepexoiom oT napa-
METPOB MOZE/NN K COOTBETCTBYIOLLIMM MapameTpam OMOM0rMYecKoro 0obLeKTa.
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