OTKNOHEHMs  3Ha4YeHun, NoNny4YeHHbIX JKCnepumMeHTallbHO, OT pacCYeTHbIX He
npeBbIlLaeT 5%, 4TO OaeT BO3MOXHOCTb UCMOfb30BaTb nony4yeHHble MaTemMaTtunyeckme
mMoaenn Aand onpeneneHuna pasfnndyHblX napamMmeTpoB al3poAMHaMMU4YecKoro mnpouecca.
Pa3pa6OTaHHbIe TeopeTndeckne Moaesnmnm no3BosArT onpeaesidtb napamMeTpbl npouecca
HanblfleHNA KOPOTKMX BOJIOKOH Ha OCHOBY, obecneumBas npu 3TOM Ka4deCTBEHHbIE
nokasaTenn MHOroCrnonHOro TEKCTUNbHOrO MaTtepuana.

Cnuncok ncnosnb3oBaHHbIX UCTOYHUKOB

1. YykacoBa-UnbloLwknHa, E.B. AspoauHamumyeckum  cnocob  nonyyeHus
TEKCTUNbHOro BopcoBoro nokpbltuss / E.B. Yykacosa-UnblowkuHa.,, H.H.
AcumHckasa, A.I. KoraH // CoBpeMeHHble HayKOeMKUE TEXHONOTMU MU
NnepcneKkTnBHbIE Matepuarbl TEKCTUIIBHOW U NIETKON MPOMBbILLSIEHHOCTU: TE3UCHI
poknagoB  MexayHapoaHOW Hay4YHO-TEXHU4YeCcKkon KoHdepeHumn «llporpecc-
2006», MBaHoBO, 30 masa -1 moHa 2006 r. / MBaHoBCKas rocygapcTBeHHas
TeKCcTuUInbHasa akagemus. - BaHoso, 2006.-C.96

2. Jloraue, W.H. AspoguHamnyeckne ocHoBbl acnvpaumm / W.H. Jloraues, K.W.
Jloraues. - Xummnagar: CaHkr-lNeTepbypr, 2005 - 679 c.

3. Anbtwyne AL., Knucenes lN.I. T'mgpaenuka n aspoguHamuka. - M. Ctponusgar.
1975. - 327c.

SUMMARY

Article is devoted to analysis of behavior short fibers, which transport by air. Formulas,
which receive, permit to define co-ordinates short fibers.
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MHOTOUUKAOBBIE UCMNBITAHUA TPUKOTAXA AAA
KAPAUOXUPYPTUU

U.M. Txopeea, E.[]. Huku¢ghopeHko , A.H. MaxoHb

Cpegun nNpuvynH CMEepTU HaceneHusa 3acTonHas- cepaevHas HegoctaTodHocTb (3CH)
3aHMMaeT OAHO U3 Bedywmx MecT. HecmoTpsa Ha  onpegeneHHble OOCTUMXKEHUS B
BONpocax AvarHocTuku u nedvenms 3CH, nporHo3 gns . 81mMx 60MnbHbIX A0 HaCTOsLEro
BpPEMEHN ocTaeTcs HebnaronpuaTHbiM. B Pecnybnuke Benapycb no npuvynHe 3TOM
6onesHn ymmpaet npumepHo 20 Tbicsd YenoBek B roa. M3-3a. Toro, 4to 60nesHb TpyaHo
noggaetcs nedeHuto, okono 60-70 % GonbHbIX NornbaeT B TedeHue 5 net [1]. OgHum m3
cnocoboB yCTpaHeHusa p[aHHOro 3aboneBaHWd Ha MOCNeHUX  CcTaausax pasBuTUS
ABNAeTCs TpaHcnnaHtauusa cepaua. MpumeHeHne aToro cnocoba gaBnsieTcs BecbMa
3aTpygHUTENbHLIM. JTO CBA3AHO C OTCYTCTBMEM MPAKTMKM NPOBeAEeHMs NOOOOGHbIX
ornepauuin, HexBaTKOW AOHOPCKOro mMartepuarna, CrOXHOCTbO U BbICOKOW CTOMMOCTbBIO
onepauuu, psagoM  NPOTUBOMOKAa3aHUM  GONbHOro,  ANUTENBHOCTLIO < npouecca
peabvnutaumn n apyrux npuudvH. Moatomy Hambonbliee pasBuTUE M NPUMEHEHME B
Hawen pecnybnuke nosy4yalT OpraHOCOXpaHsawLWMe MeToabl feyveHus 3aboneBaHuin
cepgua ¢ cuHgpomom 3CH, B 4acTHOCTM MUCMNOMb30BaHME TakK Ha3biBaeMbIX
nogdepXueawolmx  yctponctsa. PaspabaTbiBaemble B Hawewn  pecnybnuke
noadepXvBaolLmMe yCTpOMCTBA MO CBOUM  (PYHKLMOHAmNbHbIM XapakTepucTukam He
yCcTynatoT 3apybexHbIM aHasrioram, M npu 3TOM CTOMMOCTb MX B HECKOSMbKO pas Huxe.
O eKkT OT NpUMEHEHNS NoaAEPKMBAOLMX YCTPOUCTB 6ornbHbiM ¢ 3CH gokasaH psgom
KnuHuveckmnx ucneitanun B CLUA [2].

TpuKkoTaxxHOEe ceTyaToe MOMOTHO, UCMONb3yeMoOe B KayecTBe MMMnaHTaHTa, Oyaer
«paboTaTb» Ha cepAue B 0COObIX YCMOBUSAX, MNOSTOMY, YTOObl OOBLEKTMBHO OLEHUTb €ro
OWHaMUYeckue CBOWCTBA WU HAOEXHOCTb, HYXHO uccregoBaTb — YCTanoCTHbIE
XapaKTepUCTUKN.
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Kak ntobo TeKCTUmnbHbLIM  MaTepuar, TPUKOTaXHOEe CceTvyaToe MOofoTHO AN
NnoAAepXXMBatoLLEro YCTPOMCTBA ABMSETCA aHM30TponHbIM. CylecTBytowmne npnbopbl Ans
OBYXOCHOMO pacTsXKeHUs1 He MOryT pearMpoBaTb Ha aHU30TPONUIO, TaK Kak B 6OMbLUMHCTBE
mMeToOoB 006pasel, Ha npubope yanMHAETCA B HanpaBneHWV npunaraeMon Harpysku u
cokpalwjaetca Mo [ABYM OCTalfbHbIM  MNEepPneHauKynsapHbeIM  HanpaeneHusM. [Ons
UccnefoBaHWs Xapaktepa M BenuYWMHblL  LMKIMYeckor gedopmaumm  Heobxoanmbl
YCTaHOBKMW, nossonsLime noaeepratb maTepuansl MHOTOLIMKITOBOMY
NpoCTpaHCTBEHHOMY AedopmupoBaHmio. MogobHbIX YCTaHOBOK, KOTOPbIe KOMOUHUPYOT
HECKONbKO PasfnuyHbIX OeOPMUPYIOLLIMX Harpy3ok Npu UCMbITaHUSAX, B TEKCTUIbHOW
oTpacnu B HacTosLLee BpeMs N3BECTHO HEMHOTO [3,4].

PaspaboTtaHHas u npumeHsemas yctaHoBka B YO «BI'TY» ana [OByxoCHOro
KOMOMHMPOBAHHOIO HarpyXeHus crnocobHa OLEeHUTb BEenuYMHY OCeBbIX AedopMauuii
nocrne MHOrOUMKIOBbLIX UCMbITaHWI. Ha AaHHOW yCcTaHOBKE ObINv UCMbITaHbl HECKOMBbKO
BMAOB.MOMOTHA, OTNINYAKOLWMNXCS NOBEPXHOCTHOW NAOTHOCTLIO Y BENTUYNHON OTTSKKU.

YcraHoBka Ansi nabopaTopHbIX MHOTOUMKIOBBLIX MCMbITAHUA @HU3OTPOMHbLIX JIMCTOBBIX
mMaTepuaroB No3BossieT MOAENMPOBaTb MEXAHNYECKUIN U3HOC MaTepmaroB U UX CoeauHEHWI
B YCMNOBUSIX OAHOBPEMEHHO NPUNOXEHHON AedbopmaLim nsrmba u pactsikeHusi. B otnmune ot
YCTAHOBOK AJ151- OOHOOCHbIX CTaTUYeckUx AedopMaumii  pacTsikeHus, NpuYMeHsiemas
yCcTaHOBKa cCrnocobHa- npunarate Harpysky Mo HOpManu K MrOCKOCTU Mpobbl, 4TO
COOTBETCTBYET  IKCANyaTaUMOHHbIM  AedOpMUPYIOLLMM  HarpyskaM  Uccregyembix
TPUKOTAXKHbIX MOMOTEH.

[na OueHKNn MHOrOUMKIOBbIX XapaKTepUCTUK Obinv MOAroTOBMEHbl 3fieMeHTapHble
NpoObl M3 TPUKOTaXKHbIX CETYATbIX MOMOTEH OOMHAKOBOW CTPYKTYpPbl, HO C pasHbiMU
3anpaBOYHbIMU AAHHBIMW: OFIMHOM HUTW B NETNE N BEMUYUHOW OTTSKKU U NpeacTaBnsnu
cobon KpyroByrt LMAMHOPUYECKYH 000MOYKY C NpogosibHbIM WBOM. Ha npobbl nepen
cwmBaHMem ObiNM  HaHeCeHbl KOHTPOSbHble pa3meTkn. Wccnepyemble o06pasupbl
TPUKOT@XHOrO CeTyaToro mosfioTHa [APOXOAWUN  MHOFOLUMKIOBbIE  UCMbITAHMA  MpU
OOVHAKOBbIX peXxunmax, Npu Harpy3kax MeHblle pa3pbiBHbIX.

M0 OKOHYaHWN WCMbLITAHUA KOHTPOJSIbHbIE Pa3METKM CKaHupoBann n mnamepsnu. o
M3MEHEHMIO JIMHEWHbIX pa3MepoB oOOpasua  oueHMBanu BENWYUHY  OCTaTOYHOM
LUmMKnn4eckon gedopmanmm.

O6paboTky  CKaHUPOBAHHbBIX  N30OPaKEHUN KOHTPOSIbHbIX  pasmMeTok  npob
OCYLLEeCTBNANN B  YepTexHo-rpapnyeckoM  pefaktope CUCTEMbl  TPEXMEpPHOro
TBEpaoTenbHoro mogenupoBaHua Komnac 3D, 4TO MO3BOMMMAO aBTOMATUYECKM U C
BbICOKOW TOYHOCTbIO W3MEPUTb aprymMeHTbl, BXogswme B opMyrbl onpegeneHuns
OCEBOro yANMHEHNS N Nepekoca, BENMYMHbI OTKIIOHEHMS OT NPAMOro yrra mexagy ocamm
[5]. CnenyeT oTMETUTb, YTO yKasaHHbIA crnocob obpaboTkM n3obpakeHuit nos3sonsaeT
BbISIBMSATb Ja)e He3HauUTesnbHble OTKIOHEHWSI NPU HaHeCceHUM pa3MeTKn Ha npoby u
nony4atb OObEKTMBHbIE pe3ynbTaTbl LMKIMYECKON (hOPMOYCTONYMBOCTU. MCCrienyeMbix
obpasuos.

Ha ocHOBaHMM MNOMNyYEHHbIX 3HAYEHUN ObINM BbLINOMHEHbI PaCYeTbl LMKAUYECKOM

HOPMOYCTONUYMBOCTU SreMeHTapHbIX npo6EL,,- N TOYEYHbIX Npob EW no c¢opmyrne 1
Kak cpegHee reoMeTpuyeckoe  3HAYeHUn  LUUKIIMYECKOW  (hOpMOYCTOMYMBOCTM
anemMeHTapHbIX Npob AByXx HanpaeneHui. NonyyeHHble pesynbTaTbl NMPeacTaBneHbl B
Tabnuue 1.

Ey =L[*+D*+V¥?, (1)

roe L — cpeHee reomeTpuyecKkoe 3HaYeHne oceBbIX yariMHeHnn, %;
D — cpepgHee reomeTpuyecKoe 3HavYeHne oceBblX Nepekocos, %;

W — cpefHee reoMeTpuyeckoe 3HayeHue BeNUYMHbI OTKIMOHEHWUSI OT MPSIMOro
yrna mexagy ocsimu, %.
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Tabrmmua 1 —  PesynbTaTbl  3KCNEPUMEHTANbHOM  OUEHKM  LIMKIMYECKOM
(hOpPMOYCTONYMBOCTH

O06o3Ha4veHne O6o3HaveHune
anemeHTapHon | [, % D i % Y., % Ew’% ToYyeyHom EW
npoobl npo6bl
1o 4,50 1,12 0,05 4,64
1 3,43
1p% 1,47 1,65 0,14 2,21
2CT 4,04 1,85 0,08 4,44
2 413
2, 3,07 2,25 0,36 3,82
3er 2,46 1,98 0,39 3,18
3 2,58
3 1,41 1,31 0,48 1,98

1¢r - Npoba BbikpOeHa B HanpaBrieHUN NeTerbHbIX CTONOUKOB;

1, - Nnpoba BbIKpOeHa B HaMNpaBneHun neTernbHbIX PAOOB.

[ns 6Gonee HarnagHoOro mpeacTaBrieHnss pes3ynbTaToB WUCMbITAHUA Ha OCHOBaHUU
MOMYYEHHbIX  AaHHbIX (Tabnuual) nocTpounu anarpammy LMKNNYeCcKomn
dopmMOyCTONYMBOCTH (PUCYHOK 1).
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Liuknunyeckasa dhopmoyctonumBocThb , %

1 2 3

O603Ha4YeHUe To4e4YHOM NpPobbI

PucyHok 1 — PacyeTHble 3HaYeHUs LMKNNYECKON (hOPMOYCTONYMBOCTU TOHEYHbIX
npo6

OpQHOBPEMEHHO C LUMKIMYECKOW (hOpPMOYCTOMYMBOCTBIO OMNPEAENANN LIMKIUMYECKYHO
AONrOBEYHOCTb TPMKOTAXHOrO ceTyaToro nonotHa. Linknuyeckas [ONroBeYHOCTb —
YUCIO LMKIOB HanpshkeHun unum gedopmauunin, BblaepXKaHHbIX Harpy>XeHHbIM 06bekToM
A0 06pa3oBaHUsi YCTaNoOCTHONO MOBPEXAEHUS WKW OO YCTanoCTHOro paspyleHus. B
Tabnuue 2 npeactaBneHbl pe3ynbTaTbl ONPeAeneHnst LMKIMYECKOW SONTOBEYHOCTU ANis
nccnegyemblx MaTepuanos.
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Tabnuvua 2 — Linknnyeckas 4ONroBe4YHOCTb TOYEYHbIX Npob

O603HaquM% Konnuectso LUuKnoB O603HayeHne Unknuyeckas
3aneMeHTapHom .
MCnbITaHMSA TOYE€YHOM NPO6kI [JONTTOBEYHOCTb, V.
npooGbI in
Tor 100000
1 56750
1o 13500
2 100000
2 100000
2, 100000
3a 100000
3 60800
3y 21600

B pesynbTare uccnegoBaHWs UUKINYECKON (POPMOYCTOMYMBOCTM MOXHO caenatb
cnegyoLime BbiBoAbl

1. OTKNOHeHUs . yrna Mexay npoaosibHbiM W MOMepeyHbiM  HanpaBfeHnsaMn y
TOYeuHbIX Npob He npesblwaoT 1%, 4To roBopuUT 06 MX XOpoLlen CONpPOTUBASEMOCTM
MHOTOLMKIOBBIM  HAarpy)XeHusiM, T.e. XOpOLWEen 3nacTUYHOCTM U CnOCOBHOCTM
npenaTCcTBOBaTb BHELUHNM BO34ENCTBUSAM.

2. HaunbGonbwen ¢opMOyCTONUMBOCTEIO K3 UCCreayemMblX MonoTteH obnagaet
ToyeyHast npoba Ne 3, y KOTOpoM BCe M3MEPUMbIE U paccyYMTbIBaeMble MoKasaTenu
HWXe, 4YeM y apyrux obpasuoB, YTO rOBOPUT O AOCTATOMHO BbICOKMX MPOYHOCTHbIX
CBOWCTBAx M COMPOTMBISAEMOCTN €ro MHOrouMKnoBbiM Aedopmaunsam. 3HaYUTenbHO
MEHbLUEN LMKNNYECKON OONITOBEYHOCTBHIO 06nafatoT nonoTHa, Y KOTOPbIX ASIMHA HUTU B
netne Gonblue, T.e. Npobbl N2 1 n Ne 2.

3. [llpwn onpegeneHnn LMKNNYECKON [OOSIFOBEYHOCTUM Haumborbluee YWUCNO LMKITOB
BblaepxuBaeT npoba Ne 2. 310 cBMAETENbCTBYET O €e BbICOKOW 3NAaCTUHYHOCTU U MpU
3TOM nNpu HaubornblIen BenMYUHE LMKINYECKON (POPMOYCTOMYMBOCTU — HU3BKOW
CNocobHOCTN MPensaTCTBOBaTb BHELUHWM BO3AENCTBUAM. YUUTbiBas (PyHKUMOHanNbHOE
HasHa4yeHve un3genus, Ans M3roToBreHUss KoToporo ByAeT MCrnonb3oBaH MUccneayeMblin
TPUKOTaX, NoKasaTenb LMKNNYEeCKOM JONrOBEYHOCTU He SABNFeTCH onpeaensowmm.

Taknm o6pasom, O W3rOTOBIIEHMS TPUKOTAXHOrO ~CeTyaToro norfioTHa Aans
nogaepXmBatollero ycTpoucTBa MOXHO pPeKoOMeHAOoBaTb ' 3anpaBoudHble [aHHble
ToyeuyHo npobbl Ne 3, Tak Kak oOHa obnagaeT HaMBONbLUEA LMKITMYECKON
¢OPMOYCTONYMBOCTbIO.
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SUMMARY

Meshed knitted fabric used for the implant "operates" on the heart under special
conditions. In order to estimate its dynamic properties and reliability impartially, the
knowledge of its fatigue characteristics under repeated actions is of utmost importance.
The necessary data can be obtained with the help of the device for high-cycle tests
developed in EE "VSTU".

The device was used to test three samples of meshed knitted fabric. The tests having
been carried out, one of the samples was chosen for manufacturing the supportive
device for heart ventricles, it being the strongest and possessing the best ability of
retaining its shape.

YAK 677.027

MCCAEAOBAHUE MHEBMOWHXEKLUOHHDbIX
3PPEKTOB B ASPOAUHAMUYECKOM YCTPOUCTBE U
EroO ONTUMU3ALUA

E.B. Yykacoea-UnbrowkuHa

Ha kadenpe npsgeHusa HaTypanbHbIX U XMMUYECKUX BOJIOKOH pa3paboTaHa HoBas
TEXHOSOMNA  HENpPepbIBHOMO  MOSTYYEHUS  MHOFOCIIOMHbIX — PYFIOHHbLIX — MaTepuarnos
aspoanHaMM4eCckum Crnocobom (HOPMUPOBaHUS,, TEXHOMOrMYECKUI NPOLIeCC KOTOPOro
BKIIOYAET criegylowme onepaumu: noaroToBKY OCHOBbI, MOArOTOBKY Kresi, MOArOTOBKY
BOpCa, HaHeceHWe Knes, HaHeceHue Bopca, CYLUKY, OYUCTKY OT W3NULLIKOB BOpCa.
OcHOBHOV onepauuin B AaHHON TEXHOMOrMn sIBNSETCA HaHeceHuMe Bopca Ha matepuan
ocHoBbl. Cnocob HaHeceHus Bopca Ha OCHOBY, paspaboTaHHbii Ha kadegpe NMHXB,
npegycMmaTpuBaeTr  NpUMEHeHWe - KOMOWHMPOBAHHOIO  YCTPOWCTBA,  OCHOBHbIM
Ha3Ha4YeHVeM KOTOPOro SIBASIETCA WHXEKTMPOBAHWE UM TPaHCMOPTUPOBKA BONOKHUCTbLIX
yactTuy, u3 OyHKepa K MNOBEPXHOCTM OCHOBbI MHOFOCMOWHOro nonoTHa. Llenbio
ncecnenoBaHnst NMHEBMOUHXEKUMOHHBIX 3(eKToB B adpoauHaMMYecKoM YCTPOWCTBa
ABNSeTCA onpeaeneHne OCHOBHbIX FEOMETPUYECKMX NapameTpoB a’dpOAMHAMUYECKOro
yCTpPOMNCTBA.

YCTponcTBa, B KOTOPbIX OCYLLUECTBNAETCA MPOLECC MHXEKLMM, 3aKroyarowuncs B
nepegade KMHETUYECKOW  SHEpPruM OOHOro  MoToKa - APYromMy  MOTOKY  NyTeMm
HenocpeaCTBEHHOrO KOHTakTa (CMeLleHus), SOnyCTUMO paccMmaTpmBaTb Kak CTPYWHblEe
annapartbl [1].

Y4yacTtok aspogmHamu4eckoro yctpouctea (puc.1) mexay . cedyeHuamu 1-2-2'-3
pacCcMOTPUM KaK CTPYWHbIA MHXEKTOP C rasoBow paboyeln cpegon u C  Cbiny4ven
WHXEKTUPYEMOW Cpedon. Y4acToKk Mexgy cedeHnamun 3-4 saBnsgeTcs Kamepom
TpaHCNoOPTUPOBaHUS. OcHoBHbIE reomeTpuyeckune napameTpsbl Kamepsbl
TpaHcnopTMpoBaHus (ouddysopa aspoAMHAMUYECKOTO YCTPOMCTBA) TMPUHATHI  Ha
OCHOBaHWUW NpeaBapuTenbHbIX 3KCMEPUMEHTOB M aHanusa nuTepaTypHbIX WCTOYHWUKOB
[1]. TonwwuHa wenn guddysopa NpuHSaTa paBHOM 4 MM, WMpUHa wenu gudgysopa 350
MM, yron paclumpenus gudpdysopa 15°.
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