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(Koctpomckoit 'ocymapctBennbIii TexHomornueckuii Y HIBEPCUTET)

B crartbe npeanaraercsd TEeXHOJMOTUS (OPMHUPOBAHUS KOMOMHUPOBAHHOW MPSKHU M3
HaTypaJbHbBIX BOJIOKOH C 31acToMepoM. IIpennaraercs TEXHUKO-?PKOHOMHYECKOE 00OCHOBaHHE
BBITOJTHOCTU Takoil TexHosoruu. [IpencraBiensl BapuaHThl IPOM3BOJCTBA TKAHU «CTPEUY» U3
HaTypaJIbHbIX BOJIOKOH M ee TepMmocradmin3zanuu. J[aHa pekoMmeHJanus 00 HCIOJIb30BAHUU
BBICOKOYIIPYTOM TKaHW «CTPENY» B IIBEMHOM ITPOU3BOJICTBE.

Marepuansl, coaepkaliue 3JacTaHOBbIC HUTH, OTJIMYAET OYEHb XOpOollas
CTaOMJIBHOCTh Pa3MEPOB, BO3MOXKHOCTH OOJIBIIMX YIPYyTux jAedopmaiui,
M3HOCOCTOMKOCTh, MPOCTOTAa B JKCIUIyaTallMd M, CaMO€ TJIaBHOE,- BbICIIUM
ypoBeHb KOM(pOpPTHOCTH M3Jeauil. B mocnennue 7 net HabmromaeTcs: rog0Bon
pocT 00bEMOB MPOU3BOJACTBA TKAaHEH «CTpedu», MpPUYEM OH Npe/ICKa3bIBACTCs
AKCTIEPTaMH U B OyIyIIIEM.

Perynsippoe ydyacthe B MEXKIYHAPOJHBIX BBICTaBKAax - sipMapKax, U3y4CHUE
MPEIJIOKEHUM ONTOBUKOB TO3BOJIMJIO HaM CHAelaTh CIEAYIOIMA BBIBOJ: B
HACTOfILICE BpeMsi HA PbIHKE OMCYMCMEYIOm  YUCHMOJbHAHbIE MKAHU
«cmpeitwy. TIpuduHON 3TOrO SBISIIOTCA OTCYTCTBUE (PGHEKTUBHONW TEXHOJIOTHH
COCIMHEHUS OTHOCUTEIBHO JKECTKON JIbHSHOW TIPSI)KU C TpPeBapUTEIbHO
BBITSIHYTHIM 3J1aCTOMEPOM.

B TOXe BpeMsi uM3BeCTHO, 4TO Haubosee MOJIE3HOW SBISETCS OJeXkKAa U3
JbHSHOM TKaHU. Takas oJexJaa OKa3blBaeT IOJOKUTEIBbHOE BIUSIHUE HA
¢u3MYecKkoe U SMOIMOHAIIBHOE COCTOSHUE JIIOJIEH, CIOCOOCTBYET COXPAHEHUIO
3I0POBBSI U YBEIIMYUBAET COMPOTUBIAEMOCTh OpPTaHU3Ma Pa3IMYHBIM OOJIE3HSIM.
JIbHsIHBIE TKaHU 00JIa/1al0T UCKIIOYUTEIILHON CITIOCOOHOCTHIO OTBOAUTH TEILIO.

Orcroga clienyer COBEpPLICHHO OYEBHUJHBIM BBIBOJA, KOTOPBIM CHEIAIH
aBTOPBI IpeIaraeMou TE3HOJIOTUU: 1enecooopasHo COC/INHUTDH
NMOJIOKHUTEJIbHbIE JKCILIYyaTALlMOHHbIE CBOMCTBA BbICOKOPACTAKUMBIX

TKaHe#d ¢ YHHMKAJbHbIMH TIMIMCHHYECKMMHM CBOMCTBAMM JibHA. HHBIMUH
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CJIOBAaMHM OCBOMTH TEXHOJIOTUIO MPOU3BOACTBA JBHSAHBIX W JIBHOCOAEPKAIIUX
TKaHEN «CTPENY».

B cBs3u ¢ oTCyTCTBHEM H3BECTHBIX 3P(HEKTUBHBIX CLIOCOOOB COCTUHEHUS
JBHSHOTO BOJIOKHA M 3JaCTOMEpa HaMHM  MPEJIOKEHO (OpMHUpPOBAHUE
KOMOMHUPOBAHHON HUTHU CAMOKPYTOUYHBIM CIIOCOOOM Ha CIEIHAIBHO CO3JaHHOMN
HUTeOPMUPYIOIIEH MaIluHE TPU TOMOIIM HECUMMETPUYHOTO KPYTHIHHOTO

yCTpoKcTBa [ 1], KOHCTPYKIMSA KOTOPOTo 3alliuileHa naTreHTom PD[2].

P

Puc. 1. TexHonmornueckas JIMHHS YKCIIEPUMEHTAIBHOIO CTEH/IA MO MMATEHTY
P® 2228397

1- y3exn pazmorTa snmactomepa;

2,3 — 000MHBI C UCXOTHOM JTILHSHOMN MPsDKEi;
4, 5 — muTaromas U BHIITyCKHAs Tapa;

6 — TAHyJIbHas Napa;



7 — MOTaJIbHBIN OapabaHYMK;

8- a3poIMHAMHUYECKOE KPYTUIIBHOE YCTPONCTBO;

9, 10 — nHEBMOpaCIIpEAETUTENH;

11- 606uHa ¢ TOTOBOW KOMOMHHUPOBAHHOM HUTHIO, COJIEpKAILECH MPEABAPUTEIIHHO
BBITSIHYTBIN 3J1aCTOMED.

dopMupoBaHKE TKAaHU TPOU3BOIUTCS HA CEPUHHOM TKAIIKOM CTaHKE
tuna CTh 0e3 kakux-1ubo ero nepeaeiox.

[IpousBencHHass TKaHb JOJDKHA TIOJABEPraTrbCs OTACIKE Ha JIMHUHU
TeMreparypHoii oOpaboTKM ¢ 1eldblo (UKcaUuu TPeOyeMoro ympyroro
yIJTMHEHUS TOTOBOM TKaHU IO YTKy. B Hairem cirydae oTaelka Ipou3BoInuIach Ha
MIPOMBIIIICHHOH JIMHUKM (PUpMbl «Bakasimay Mpu M3MEHEHHOW 3ampaBKe MOJIOTHA

B [ 30He B ycnoBusix OAO «["aBpunos-SAmckoro neHOKOMOUHaTa Puc.2.
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Puc. 2. TexHonornueckasi JMHUS arperara «Baxkasman»

TexHonoruueckasi cxeMa M3MeHEeHHO | 30HbI MOKa3aHa Ha puc. 3:

Puc. 3. I3meHeHHas 3dllpaBKa IMIOJIOTHA B I 30m€ arperara «Baxkasmay.
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3HauUTEIbHBI 00bEM TMPOBEACHHBIX MCCIEJOBAHUN U  BBIIIOJHEHHbBIE
KOHCTPYKTOPCKHE pa3paOOTKU MCCIEIOBAaHUS TO3BOJIAIOT CHAENaTh BBIBOJI O
TOTOBHOCTH T€XHOJIOTHMH K MPOMBIIIJIEHHOMY BHe/IPEHHUIO.

Ha moBecTke AHS ceilyac CTOMT BOIPOC O CO3JaHUM IPOU3BOICTBEHHOTO
ydyacTKa, TpeOylollero 3HAYMUTEIbHBIX UWHBecTULMUA. [  onpeneneHus
HEOOXOIUMOTro o0beMa MHBECTUIUH U UX SPEPEKTUBHOCTH TMPOU3BEICHbI
CJIEIYIOLUE PACUETHI.

JlommycTum, MbI XOTeIH Obl MPOU3BOJUTH YHUCTOJIBHSIHYIO TKAHb «CTpEHY»
mupuHoit 150 cm B xonuyectBe 4 M/MuH. [Ipu 5TOM mIMpUHA TKaHU HA BBIXOJE
TKaIIKOTO CTaHKa JOJKHA COCTaBJIATh puMepHO 180 cM ¢ yyeToM mocieayromei
ycaaku. [ITOTHOCTh MO yTKY HUTEW, COAEpXkKalIUuX 3JacTOMEp, cocTaBisieT 13
HuTel Ha 1 cM. JIuHeiiHas MIIOTHOCTh YTOYHBIX HUTEH — 60-110 TepMOOOPadOTKU U
150 cm mocne TepmMooOpaboTku. I[IMOTHOCTP TO YTKY HUTEH, COAEpIKAIIUX
anacTomep, coctaBiseT 13 Huredt Ha 1 cM. JIMHelHas NIOTHOCTh YTOYHBIX HUTEN
— 60 — 65 tekc. IloTpebutenbckas ycaaka TKaHH B HAIpaBICHUH YTOYHOW HUTH
coctaBnsger 6-8%. Torga, yToObl MpouM3BeCTH Ha ydacTke 4 MeTpa TKaHU B
MUHYTY 32 1 MuHYTYy HeoOxoaumo BbIpaGotath 13x100x4x180: 100 = 9360
METPOB HUTH.

Opna Huteopmupymolas MalMiHa B MUHYTY Tipou3Boaut 150 m/muH ¢ 4
MecT 150x4=600 MeTpoB HUTH. 3HAYUT, BCEro MalnH HYkHO 9360:600=15,6=16
wT. [Ipu ycnoBun paGoTsl B 2 CMEHBI HY>)KHO 8 MatuH. JlJig co31anus pe3epBHBIX
MOIIIHOCTEH Ha cilyyall MpOM3BOJICTBA HUTEH M3 Oojee >KeCTKUX KOMIIOHEHTOB,
Ha3HayaeM MoTpeOHOe KOJIUYECTBO MAIIMH paBHbIM 10.

CKOJIbKO HY)KHO TKalKHX cTaHkoB? Paccyxmaem cienyromum obpazom. B
MUHYTY coBepiiaeTcss 250 mpoOpocoB YTOUHOM HUTU (JOCTUTHYTHIM MOKa3aTeilb
Ha OJMH CTaHOK). YToObl obOecrneuuTh MPOU3BOACTBO 3a | MUHYTY 4 MeETpoB
TKaHHU, HYKHO coBepmuTh 5200 mpobpocoB. Torma HeoOXoaUMOE KOJIUYECTBO
TKalKUX CcTaHkoB omnpenenurcs kak 5200:250=20,8 wmr. Ilpu aByXCMEHHOM
pexxume padoThl MOTPeOHOE KOJUYECTBO CTAHKOB (C y4eTOM pe3epBa) MpPUMEM

paBHBIM 12.
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Toraa cocraB kKommiekTa OyaeT BBIIVISAETH CJAeAYIOIUM 00pPa3oMm:

(Puc.4)

Yqacmok no npou3bodcmby fbHAHOU U NOAYALHIHOU MKGHU TIMpedy”.
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Puc. 4. Cxema Y4acCTKa 110 IPOU3BOACTBY JIbHAHBIX TKaHeH ((CTpCﬁ‘I»

1. ManorabaputHas MamuHa i (QOPMUPOBAHHS KOMOMHUPOBAHHOW HUTH,
uMmerorass 4 pabounx mecta. KonmnuectBo MammH B ogHOM Komruiekte - 10.
CTtouMOCTh OJTHOW MaIIWHBI NPU €€ CEPUIMHOM M3TOTOBJIECHUH, BKIIFOYAsl CPEIICTBA
MIPOM3BOJICTBA M IMOJATOTOBKH C)kaToro Bo3ayxa — 15000 §.

2. Txkaukuii cranok wmapku CTB2-175 wumu CTbB2-216 B 3aBUCHMOCTH OT
KeJaeMON IMIMPUHBI BbIpabaThiBaeMON TKaHW. KOJWYECTBO CTaHKOB B OJHOM
koMmiuiekre -12 . CrommocTh  HOBoro  crtaumka — 18500 $. Bosmoxno
WCIIOJIb30BaHUE CTAHKOB 0/y.

3. ManoraGapuTHas JIMHUA JIJIs1 TEMIIEPATYPHOU 00paOOTKM TKAaHU  «CTpEHu»
MPOU3BOJUTEILHOCThIO 4 MEeTpa TKaHU B MHHYTY. [lpu 53TOM JjiMHA JUHUU
COCTaBUT OKOJI0 10 METPOB TpH IMIUPUHE, TPUMEPHO PABHOW  ITUPUHE

COOTBCTCTBYIOIICTO TKAIKOI'O CTaAHKA. KonnuecTBO TMHUN B OJHOM
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koMiiekre — 1.  CTOMMOCTh JIMHMM TIpU €€ CEpUHHOM H3rOTOBJIECHUU
(opuenTupoBouHo) — 100 000 §.

4. Takum oOpa3om, 3aTpaTbl Ha 000PYAOBAHUE COCTABSIT:

Ha npuoOperenue wmammH mia GOpMHPOBAHUS KOMOMHUPOBAHHOM HUTH -
15000x10 = 150 0008.

Ha nmpuoGpeTtenne Tkankux ctankoB — 18500x12=222 000S.

Ha npuobpeTenue muann TemiepatypHoit oopadotku — 100 000 $.

Bcero 3aTparsl Ha o6opynoBanue coctaBsat 472 000 $.

5. TlockonbKy HOBasi TKaHb COJEPKUT KOMIIOHEHT (3J1acTOMEp), KOTOPOro He
ObLJI0O B TPAJUIIMOHHOW TKaHW, Y4YTeM 3aTpaTbl Ha €ro npuoodperenue. Jlons
snacroMepa «Crnangeke» B 1 Kr yrouHoil HUTH coctasisiet 6,3%. Torga npu ero
neHe 15% 3a 1 kuiorpaMM CTOMMOCTH 3iacToMepa B | TIOTOHHOM MeETpe
MpoU3BEACHHON TKaHM cocTtaBuUT 3,98 py0., a B TKaHHW, BBINYIIEHHON
npeanpustaeM 3a 1 rox : 979200 x 3,98=3897216 py0. nwinu 144341 §. Ilpu sTom
CJIelyeT 3aMEeTUTh, YTO Mbl IPUOOpPETAEM cpa3y roA0BOii 3amac 3J1acToMepa, uTo
JIeaTh BOBCE HE 00513aTEIBHO.

Bcero 3arpatel Ha o0OopymoBaHME W 3JacToMep coctaBAT 616 3418.
Yro MBI IpH 3TOM OyAeM UMeTh?

OnbIT MPOU3BOJCTBA U peATU3aLMU MAPTUN TKAHU MOKA3bIBAIOT, YTO KAXK bl
MOTOHHBIA METp JBHSIHOM TKaHU «CTPEWu» MpoJIaeTcs B PO3HUYHOM TOpProBiie Ha
87,5 pybusieit noposke, yeM TPaAUIIMOHHON (OOBIYHOM ) JIBHSAHOW TKaHU TOM Ke
mwiotHOCTH. [Ipu onHOCMEHHOU paboTe TMHUM TeMmIepaTypHoil oOpaboTku 3a 1
pabounii 1eHb OyaeT mpousBeaeHo 4 metpa x 60 x 8 = 1920 meTpos. 3a rog 1920
x 300 = 576 000 metpoB. C yuerom KIIB oGopynoBanus, mpuaumaemoro 0,85,
BbIXOJ TKaHU cOCTaBUT 489 600 moroHHBIX MeTpOB. IIpu 3TOM TONBKO 3a CYET
NpUOOpEeTeHHs] TKaHBbIO HOBOT'O KadecTBa MpuObUIL cocTtaBUT 489600 x 87,5 =
42 840 000 pyOne#t wim 1 586 667 §. To ectp 3arpaThl Ha 000pyIOBaHHE W
anacroMep okymsites 3a 0,39 rona wim 3a 142 nns.

KoneuyHo, 3T0 B TOM ciydae, €ciii BCIO MPOU3BEACHHYIO TKaHb YIAacTCs

MpOJIaTh IO 3asBJICHHOW LieHe. Ho maxke ecim KaXKIblii ITOTOHHBIM METP TKaHU
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Oynmer mpoaaH Bcero Ha 20 pyOned IOpoke TpPaaulIMOHHOW (2 3TO MOXHO
rapaHTUpoBaTh, €CIM BCIOMHHTH, HAMPUMEpP, PA3HUIy B II€HE OOBIYHBIX U
«CTpeWu» - JHKUHCOB ), TO U TOTJIa MPOEKT OKynutes 3a 1,44 rona, 4to sSBISETCS
BECbMa MPUINYHBIM PE3YJIbTATOM.
be3ycnoBHO, TmpuBEIEHHBIE pacyeThl HE SIBISIOTCS KIACCUYECKUM OW3HEC-
riaHoM. OHHU BBITIOJIHEHBI ISl ClIy4dasi, KOTJla y4acTOK CO3JaeTCsl B UMEIOIIEMCS
noMeneHu  (MPOMCXOAUT  JIMIIL  MepenpoduinpoBaHue  MPOU3BOICTBA),
COXpaHSIETCS UMEIOIUACA TaT paOOTHUKOB, COXpaHSIETCS HEeoOXoauMast
unppactpykrypa. Ho, Tem He MeHee, TMpPUBEJAEHHBIE 3/€Ch pacCyeThl
MOATBEPKAAIOT OUYEHb BBICOKYI0  I(PPEKTUBHOCTH M NPHUBJIEKATEIBHOCTH
pa3padoTaHHBIX TEXHOJIOT HIi.

TexHnomnorust orpaboTaHa Ha 1a00PaTOPHBIX CTEHIaX puC.S., puc.6.

Puc. 5. ¥Y3en nutanusi HCXOAHBIMU HUTSAMH (TIPSDKEH).



Puc. 6. T'oroBbIe 600UHBI C BHICOKOYIIPYTOi KOMOMHUPOBAHHON HUTHIO.

B xone sroit pabotsl mpousBeneHo okojo 7000 MOroHHBIX METPOB TKAHU

«cTperu», comepkaiieid He MeHee 95% HATypalibHBIX BOJOKOH (JIEH, XJIOIIOK)

(Puc.7). Best TkKaHb yCHENTHO peajn30BaHa, B TOM YUCIIE U B BUJE CIIUTHIX U3 HEE
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npeaMeroB  oAekabl  (KodThl, miIaThs, OpUIXKH,  TIOPTHI,  TOIMKH)

MPEUMYIIIECTBEHHO MOJIOAEKHOI0 acCOPTUMEHTA puc.8., puc.9, puc.10.

Puc. 7. BuemHuit Bug 06pasiia XJ10m4arooyMaxxHON TKaHU «CTPEHd»



Puc. 8. bpuiku )keHcKre U3 XJI0m4aTo0yMaXXHOM TKaHU «CTpernd»
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Puc. 9. OGpazen uznenus U3 xjaom4aToOyMaKHOM TKaHU «CTPEHU»



Puc. 10. O6pa3iipl NIBEHHBIX U3IETUN U3 XJIOMYaTOOYMaXKHOU TKAHU «CTPEHY»

Cnucok Jureparypsbl
1. Henektopckas M. A., Tenunpia A.A. HecuMMeTpuUHbIE a3pOAMHAMUYECKUE
kpyTuibHble ycTpoiicTBa / Bectauk KI'TY. Ne7, Koctpoma, 2003. C.14-
18.
2. Tlarent P® Ne 2228397, 05.10.2004.

Formation method of highly elastic fabric from natural fibre

ILA. Delektorsrya., A.A. Telizin



