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'KuiBchbKuil HAlliOHATBHHIT YHIBEPCHTET TEXHOIOTIi Ta qu3aiiny, Ykpaina
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MOPIBHSIVIbHUM AHAJII3 ®I3UYHUX BJACTUBOCTEN
MATEPIAJIB JJIs1 JIKAPHSIHOI IOCTLILHOI BUIM3HU

Mema. [locnioscenns e6naugy ocobausocmeti 0y008u i CmMpPyKmypu mMeKCMUIbHUX Mamepianié
OLIUBHAHO20 NPUSHAYEHHS. PI3HO20 CUPOBUHHO20 CKAAOY HA 30AMHICMb 300e3NeYeHHs MepMOGDI3ioN02iuHo20
KOM@OpmY npu excniyamayii 6 1iKapHsx.

Memoouxa. Teopemuuni ma eKCNEPUMEHMANbHI OOCTIOJNCEHHS 0A3YIOMbCsi HA  OCHOBHUX
NOJNIOJHCEHHAX MEKCMUIbHO20 Mmamepiano3Haecmea. Ilpu npoeedeHHi eKCnepuMeHmanbHux O00CHi0NHCeHb
BUKOPUCTNAHT CYHACHT MEmOOU GUIHAYEHHA (DI3UUHUX GIACUBOCTEl THEKCMUTLHUX MAmepianie, a makoic
Memoou MamemMamuyHo20 NAAHY8AHHS | CMAMUCIMUYHOT 00POOKU pe3yIbmamie eKCnepumennty.

Pesynomamu. Hagedeno cman 3abe3neuenocmi Jikapenv Yxpainu AiKApHAHOWO NOCMITLHOIO
oinuznoro. Ilpoananizoeanuti acopmumenm piKapuaHoi OinusHu. Posensinymo ocHOo6Hi YUHHUKU (DOpMYBAHHSA
CYUACHO20 ACOPMUMEHNY MEeKCMUIbHUX Mamepianie 0ns JiKapHsanoi nocminenoi Oinusnu. OcHO8Ha yeaza
npuoinena HOBOMy 8UOY CUPOSUHU OJisi MKAHUH OJis1 NOCMINbHOL OinusHy — «bambykose 6o0kHO». Hasedenuii
AHANI3 2I2IEHIYHUX G1ACMUBOCMEN CYYACHUX MKAHUK 015 NOCMINbHOL OlnusHu. Excnepumenmanvho UsHAYEHO
NOKA3HUKU, SKI XapaKmepu3yioms 63a€M00it0 MKAHUH 13 naponooiOHO0 ma KpaniuHHO-PIOUHHOK 80102010.

Haykoea nosusna. Cucmemamuzo8ano Oami wooo 2ici€HiuHUX G1ACMU80OCmel MeKCMUIbHUX
mMamepianie 0151 ROCMINbHOL OLMU3HU PI3HOI OY008U ma CuposuHHO20 CcKaaody. Buseneno cneyugixy ma
8CEOIUHO OXAPAKMEPUZ0BAHO 2iciEHiuHI gracmugocmi bamoOykosux noiomet. Excnepumenmanono doseoero,
wo acopmumenm OABOGHAHUX MA IMIUAHUX MEKCIMUTbHUX MAmMepianis, SKi Ha Cb020OHI BUKOPUCMOBYIOMbCS
01 BUCOMOBIEHHST NOCMIALHOI OLIUZHU, MOdCce Oymu OONOGHEHULl NOTOMHAMU 3 OAMOYKOBUX 60IOKOH, SIKI
3abe3neuyoms SUCOKUIL Pi6eHb KOMMOPMHOCME Ma 3HOCOCMIUKOCT NHOCMITbHOL OLIU3HIL.

Ilpakmuuna 3uauumicme. 3anponoHoSanUll HOBUN ACOPMUMEHM MEKCMUILHUX Mamepianie Ol
NOCMINbHOI TIKAPHAHOT OIUZHU 3 YPAXYBAHHAM 0COOIUBOCHEN eKCHILYAMAYIUHOL CUMYayii CNOXCUBAHHSL.

Knrouoei cnosa: 6inususni mxaununu, mepmo@izionociunuil Komgopm, 2icicHiuHi 61acmueocmi,
basosHaAHEe BONOKHO, DAMOYKO8E 80JIOKHO.

Beryn. [loctinpHa mikapHsHa OUTM3HA — 116 TEKCTHIIBHI BUPOOH 06araropa3oBOro 3aCTOCYBaHHS,
SIKI BUKOPHCTOBYIOTBCS y 3aKJIaaax Jjisi 3a0e3MedeHHs TIriEHIYHOTO mepeOyBaHHS TAaIlieHTa Il Jac
nmikyBaHHA. JlikapHsHa OlIM3HA BKJIFOYAE MPOCTHPAIIA, PYIIHUKHA, HABOJIOYKH, ITIIKIAIHI TIEITFOIIKH,
MiIKOBIPH, KOBIPU. 3a JaHMMU MiHiCcTepcTBa OXOpOHU 3710poB’s, y 2017 poui B Ykpaini aisuio 1,7
TUC. JIKapHSHUX 3aKialiB, B SKUX HalidyBanoch 315 Tuc. nixkok, T00T0, mo 74 Ha 10 THCAY
HaceneHHs [1]. AHaui3 craHy 3a0e3Me4eHOCT] JTIKapHSIHUX 3aKJIaIiB OLTM3HOI0 BKa3aB Ha MOCTIHHY
notpe0y B OHOBJIGHHI LIUX BUPOOIB Ta pPO3IIMPEHHI acOpTHUMEHTY. Posib nikapHsHOI OiMM3HU B
Mporieci HaJlaHHs SKICHUX MEIWYHUX TIOCHYr Tij Jac mepeOyBaHHs MAII€EHTIB B CTAIllOHAPHUX
3aKjIaJax € OJHIEI0 3 BU3HAYAJIBHUX. ACOPTUMEHT JIIKAPHSAHOT OUTM3HU HaJidy€e BEIIUKY KIJTbKICTh
BHPOOIB, ajie iX AKICTh YaCTO HE BIAMOBIAAE€ CyYaCHUM MEAWYHHUM CTaHIapTaM YTPUMaHHS XBOPHUX.
VY nmopiBHSHHI 3 MOOYTOBOIO IIOCTUILHOIO OLTM3HOIO, IO JIKAPHSIHOI YacTO BHCYBAETBHCS DS
crier(pivHIX BUMOT, SIKI BU3HAYAIOTHCS OCOOIMBOCTSIMU MPOTIKAHHS KOHKPETHOTO 3aXBOPIOBAHHS Ta
fioro JiKyBaHHS. AJie OCHOBHOIO (DYHKIIEIO TIOCTUIBHOI JHKApPHAHOT OUIM3HM 3aJIMIIAETHCS
3a0e3neyeHHs] HOPMAIBHOTO (DYHKIIOHYBaHHS IIKIPHUX MOKPHUBIB 1 PETyJIsALis TEINIOOOMIHY OpraHizMy
3aBJISIKM CBO€YACHIH eBaKyallil 3 iI0ASTrOBOT0 MIPOCTOPY MPOAYKTIB MeTa00i3MYy TiJia JIFOUHH.

Jnst noTpuMaHHs HEOOXIHUX B JIIKapHI YMOB Tiri€HH MOCTUTbHA OUTM3HA 1 IHIIUH JIIKapHIHUHA

TEKCTWJIb HE TUIbKU MEPYTh, ajie i CTepUIIi3yI0Th. TOMY TEKCTHIIb [UIs JIIKAPEHb CTBOPIOETHCS 3 TKAHHH,
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3[JATHUX BUTPUMYBATH CTEPUIII3ALIIO TEMIIEPaTyporo a0 XIMIYHUMU PeUOBUHAMU 0€3 3C1IaHHS, 3MIHU
KOJIbOpy Ta BiacTuBocTed. JlikapHsAHA MOCTUIbHA OUIM3HA Ta ONEpalliifiHUIl TEKCTHIb JOBIT POKH
TPaIUIIITHO BUTOTOBJISUIACS 3 OABOBHSHUX 1 JUITHUX TKaHWH. BOHM TOCUTH MIIHI, BUTPUMYIOTh BEJTUKE
YHCIO IMKIIB CTEpWIi3alii, HE HAKOMWYYIOTh EIIEKTPUYHHUX 3apsjliB, MalOTh BHCOKI Tiri€HIYHI
BJIACTUBOCTI. | X0ua 4ncTO GABOBHSHI TKAHMHH BBAXKAIOTHCS HAMOUTBIT KOM(POPTHUMHU Y BUKOPUCTAHH1
B SIKOCTI TMIOCTUTBLHOI OLTM3HU [2], JOIUIBHICTG iX eKCIUTyaTallli B Cy4acHHUX JIKapHSIHUX 3aKJIaax € He
HACTUTBKU Oe33anepevHoro. J[o HeTOMIKIB IMX MaTeplaliB BIIHOCSTD iX 3/IaTHICTh YTBOPIOBATH BEITUKY
KUTBKICTb IUTY B PE3YNbTaTi TEPTS, SIKUH € JDKepesioM 3a0pyTHEHHS paH Ta BUKIIMKAE aJepriiHi peakiii
Y XBOPHUX, HEMIUIbHY CTPYKTYPY, SIKa MPOITYCKaE 1 He 0OMEXye OOMIH MPOAYKTIB )KUTTENISITBHOCTI MIXK
XBOpHM Ta HABKOJMIIHIM CEpEIOBHIIEM (YaCTKM IIKIpH, BOJIOTA BiJ] IIKIPHOTO AWXaHHS TOIIO).
3MEHIIMTH BIUTMB HETaTHBHUX SIBUI JONOMAara€ BUKOPUCTAHHS 3MIlIAaHUX TKAaHWH, Ha{4acTilie
0aBoBHsIHO-TIONIedipHUX. J[0 cydacHOT MOCTIIbHOT OUTU3HM TaKOXK BITHOCSATH €KOJIOTIYHO OE3MeuHy
OlMM3HYy 3 1HHOBAIIWHUX BHJIIB BOJIOKOH. BapTo 3ayBakuTH, IO CHOTOJIHI OCOOJIMBO aKTyaJIbHOIO
Ha YKpaiHCBKOMY PHUHKY € BHCOKOSIKICHA TIOCTITbHA OlnM3Ha 3 0OamOyka, sika BIIPI3HIETHCS
MIIHICTIO 1 3HOCOCTIMKICTIO, Ma€ BHMCOKI TirpOCKOIMiYHI Ta aHTHMIiKpoOHi BiactuBocti [3].
BpaxoByroun miIBHIIIEHHS BUMOT J0 SIKOCTI YMOB YTPUMAaHHS XBOPUX B CTAIliOHAPHUX MEIMYHUX
3aKyIagax, MOPIBHSUIBHUM aHalli3 TITi€HIYHUX BJIACTUBOCTEH CyYaCHUX CKOJIOTIYHUX TKAaHUH JUIS
MOCTUTBLHOT JIIKAPHSAHOT OLTM3HU € HEOOX1THO CKIAJ0BOIO iX OOTPYHTOBAHOTO BHOODY.

IMocTanoBka 3aBaaHHs. HamaranHs cy4acHHX CIOXHMBA4iB BUKOPHUCTOBYBAaTH TEKCTHIIBHI
MaTepiaid 3 TOKpalleHUMH KOM(OPTHUMH BJIACTHBOCTSAMH B TIOBHIM MIpl CTOCYETHCS SIKOCTI
MOCTUTBHOT OUTM3HY B CTAIllOHAPHUX MEIUYHUX 3akianax. Komdopt — ne npueMHuil CUXooriaHui
craH, (iziosoriyna i (Qi3MYHA TapMOHIA MK JIOAMHOIO 1 HAaBKOJHIIHIM cepemoBuiineM [4].
BcranoBnennio (aktopiB, sKi BHU3HAYalOTh KOM(OPTHICTh TEKCTWIIBHUX MaTepialliB MOOYTOBOTO
NPU3HAYCHHS OCTaHHIM 4YacoM MpUALIieThess Oararo yBaru (Hamp., [5 — 8]). Komdopr mocrineHol
OUM3HM Ma€ JIBa OCHOBHHMX acleKTd — TepMmodizionoriunuii i ceHcopHuit komdopt. Ilepmmit
CTOCYETBCSI 3MATHOCTI TKAHWH JI0 TIOTJIMHAHHSI 1 PO3CIIOBAaHHS METabO0JIIYHOTO TEIUIa 1 BOJIOTH, TOJI SIK
OCTaHHI{ BIJIHOCHTBCS IO B3a€EMOJIil MaTepialy 3 OpraHaMH IOYYTTiB KOPHCTyBaya, OCOOJIMBO 3
TaKTWIBHOIO PEaKIi€l0 IIKIpd Ha 3MiHY TEIUIOTH 1 Bosorocti. Tepmodisionoriyauii komdopT
MOB'SI3aHUN 3 TEIJIOBUM OaJaHCOM Tila JIFOJWHU, KW 3a0€3MeUyeThCs MIATPUMYBAHHSIM MOCTIHHOT
TeMmepaTypu Tuia Omm3bko 37 °C. Jlo (GI3UYHUX TIPOIIECIB, MO 3a0€3MeUy0Th KOMQOPTHICTB,
BITHOCATH TIE€peaady Teruia MUIIXOM MPOBIAHOCTI, KOHBEKIIIi 1 BUIIPOMIHIOBAHHS, TPAHCHIOPT BOJIOTH
nusixoM udy3ii, copOrii, KamIsIpHOCTI 1 BUMIAPOBYBAaHHS, & TaKOXX MEXaHIYHI B3a€MOI1 y BHUIJISII
THUCKY, T€PTs 1 TUHAMIYHOTO HEPETYJSIPHOTO KOHTAKTY.

Bigomo [9], mo Tiio 310poBOi MOIUMHKM T Yac cHY moHoui mpoaykye Big 200 mo 300 mi
BOJIOTH. 3 Ii€1 KUTBKOCTI TPETS YacTHHA PO3CIIOETHCS LUIIXOM JMXAHHS, a JIBI TPETUHH MEpPeIatOThCS
Yyepe3 MOBEPXHIO Tila 1 MaloTh OYyTH HOTJMHEHMMHM TOCTUIbHOIO Oinmm3HOo. [larieHTn B JiKapHsX
3MYIIICHI MPOBOAWTH B JIDKKY 3HAYHO OUTBIIMM Yac, MPUYOMY, B 3aJISKHOCTI BiJ BHUIY Ta BaXKOCTI
3aXBOPIOBAaHHS, TOTOBHUIUICHHS MOXKE 30UIbIIyBaTHCA Maibke BTpuyi. KpiM TOro, mocmaOieHHs
IUPKYJSIIIT KpOBi Ta OLIBII HU3bKE BUPOOHUIITBO TEIUIA TLJIOM MPU3BOAUTH JI0 IOTPeOH B JOAATKOBIH
TEIUTOBIH 130JISIM11, 1110 Y CYKYITHOCTI 3 HU3bKOI BEHTUJISIIIIO MIKPOIIPOCTOPY BEZE, B CBOIO YEPTy, J0
301IbIIIEHHS TOTOBHUILJICHHS, 1, BIAMOBIIHO, 301IbIIIEHHS 3BOJI0KEHHS HATUILHOI Ta TOCTUILHOI OLTH3HU.
BigHocHa BOJNOTICTH MOBITPSL B MPOILIAPKY MIX MIKIPOIO JIFOJAMHU Ta MPEIMETaMH MOCTUIbHOI OUTM3HU
ckiagae mpubimsHo 100%, a Temreparypa — 6is 25 + 27°C.
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Jnst koM(OpPTHOrO CaMOIIOYYTTS MAllleHTa TKAaHWHU MOCTLIBHOI OUTM3HH, sIKI 0e3MocepeaHbo
KOHTaKTYIOTh 3 WIKIPOIO, MAlOTh SKOMOTa JOBIIMKA Yac 3aJMIIATUCS CyXHWMH Ha JOTHUK. Jlis
OXOJIO/IKEHHS TijIa Ta YHUKHEHHS MOTIPIICHHS TETUI0130J1s11i TKAaHWHH, BUKJIMKAHOTO HAKOIMMYEHHSIM
BOJIOTH, BOHM TIOBMHHI 3a0e3ledyBaTH mepenady BOJOTH Yy (opMi YyTJIIMBOTO Ta HEUYTIMBOTO
MOTOBUIIJICHHS Bi Tila JI0 HABKOJMUIIHBOTO CEpelOoBHUINA. SIKIIO MaTepialid IMOCTLIBHOI OUTM3HU
MaloTh HE33/I0BUIbHI 3HAYEHHS BOJIOTOIMOIVIMHAHHS Ta BOJIOTONPOBIIHOCTI, MOXKE CTBOPIOBATHCS
OydepHuii map, Tak 3BaHUH «KaIKaH 3 BOJIOTH, SIKUI 3yMOBITIOE 3HAYHUH TUCKOM(OPT XBOPOTO.

Bonora B TEKCTWIBHHX MaTepiaiax MOXe MEPeHOCHUTUCS Y BUIVLNI mMapud 1 piauHH. Y
MapornoAiOHOMY BHUIIAZI BHUKOPUCTOBYIOTBCS TaKi MEXaHI3MHU TIEpeHocy, SIK Iudysis, copOuis,
abcopOrris, KOHBEKIIiSl Ta KOHJCHCAIis, TOJI SIK JUIs TIEPEHEeCCHHS PiIMHY 3a3BHYail MAOTh MICIIE /1Ba
MEXaHi3MH — 3MOYYBaHHS 1 MpocodyBaHHS. MoOXKHa BB@XKaTW, IO 3/AATHICT IO TEPEHECEHHS
TEKCTHJILHUM MaTepiajioM BOJIOTH Y BUTJISII Tapu abo PIAMHU € OJHUM 3 HaWBaKIMBIMNX (DAKTOPIB,
10 BIUTMBAIOTh Ha TePMO(1310JI0TTYHUN KOMQOPT, 110 € 0COOTMBO aKTyaTbHUM B YMOBAX ITiIBUIIICHOTO
MOTOBULICHHS, XapaKTEPHOTO JIJIsl XBOPUX.

BrnactuBocti marepiaiiB, 110 3a0e3neuyroTh TepMO(]i31010TiyHIi KOM(POPT, MPHUIHHATO YMOBHO
PO3IUISATH HA JIBI TPYITU: BIACTUBOCTI, IO 3a0€3MeUyI0Th OOMIH PEYOBHHOIO (COPOIiifHI BIACTUBOCTI 1
MIPOHUKHICTB) 1 BIACTUBOCTI, 10 3a0e3MeuyroTh OOMIH TEIJIOBOIO E€HEpriero (MOTJIMHAHHS 1 IEPEHOC
Teruia). Y MepIiid Tpymi BIACTUBOCTI 3a0€3MEUyIOThCs 3a paxyHOK copOrii-gecopOuii maponomioHoi
BOJIOTH 1 32 paxyHOK IOTJIMHAHHS KPAIUIMHHOPIIKOI BOJIOTH, MPOHUKHICTh — 32 PaxyHOK IOBITPO- 1
BOJIOTOTIPOHUKHOCTI, TaKOXX MPOHUKHOCTI KPAIUIMHHOPIAKOI BOJIOTW. B nmpyriii rpymi BIacTHBOCTI
MaTepiaiB  3a0e3MevyloThCs TEIUIo- 1 TeMIEepaTypONpOBIIHICTIO, TEIIOBUM BHITPOMIHIOBAHHSIM,
BI/UTaYCI0 TEIIa KOHBEKINEI0 1 BUIMAPYBAaHHSM. YTPABIIHHA BOJIOTICTIO, SIK€ BHU3HAYa€ pIBEHb
KOMGOpTY, € OIHUM 3 KIIOYOBHX KPHUTEPIiB CY4aCHOTO MPOCKTYBAaHHS MaTepialliB MOOYTOBOTO
npusHaueHHs. [IuTaHHSIMHM BHUBYEHHS TPOIIECIB TPAHCIIOPTY BOJIOTH Yepe3 TEKCTUIIbHI MaTepiaju
pI3HOTO BOJIOKHHCTOTO CKJIaAy 3aiimanucs Oarato mocmigHukiB (Hamp., [10 — 12]), Mk TuM,
OZIHO3HAYHOI 3aJIKHOCTI BIUIMBY OYJOBH Ha IHTCHCHUBHICTH IIPOIIECIB BOJIOTOIIEPEHECEHHS HE
orpuMaHo. [Iyi1 BU3HAYCHHS BOJOTOTPAHCIOPTHUX BJIACTHBOCTEH BHKOPHUCTOBYETHCS PSIIl PI3HUX
MeTo/iB (TpaBIMETPUYHI, METOAM TaK 3BAHOI «IIOTIFOYOI TEIUIOl IJIACTHHKY), IO PO3PI3HAIOTHCS SK
armaparypHuM OGOpPMIIEHHSM, TaK i OTpUMyBaHMMHU mokasHukamu [13, 14], ame, uwacrirmme 3a Bce,
BHU3HAYAETHCSI KOMIUIEKC TOKA3HMKIB, SIKI XapaKTEPU3YIOTh B3AEMOJII0 TEKCTHJIBHOTO Marepiany 3
MaporoIiOHO0 Ta PiJIKOIO BOJIOTOIO.

MeToro A0CHTiPKEHHSI € BUBUCHHSI BIUIMBY OCOOJMBOCTEH OyIOBH 1 CTPYKTYPH TEKCTHIILHHX
MarepiaiB OUIM3HSHOTO NPU3HAYEHHS PI3HOTO CHPOBHMHHOTO CKJIaay Ha 3/aTHICTh 3a0e3MedyeHHS
TepMO}i310JI0TTYHOT0 KOM(POPTY MPH EKCILTyaTaLli.

PesyabTaT pocaigkenb. O0’€KTOM AOCHIHKEHHS € TKAHUHU JJISl TIOCTUIBHOI JIIKapHIHOT
Oimm3HM (puc.l), siKi pO3pI3HSIIOTHCS 33 CHPOBHHHUM CKJIQJIOM 1 CTPYKTYPHUMH XapaKTePHUCTUKAMU
(rabm.1).

[ToBepxHEBa T'YCTHHA, YUCJIO HHUTOK IO OCHOBI Ta Mo yToky Ha 100 MM BHW3Hayamucs 3a
I'OCT 3811-72. ToBmuua mosioteH nociipkyBanacs mpu Tucky 200 Ila 3rigao JACTY ISO
5084:2004. Jlyns mociipKyBaHMX MaTepiaimiB 3a METOAMKOI [15] po3paxoByBamucs 3HAYEHHS
MOBEPXHEBOTO 3aMOBHEHHS Es Ta HacKpi3HOT mopuctocTi Rg (1 — 3):

Es = dol7Zo + dy/Z, — 0,01do/ 7.0y 17, (1)
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ne 11,11, — kinpkicTs HUTOK Ha 100MM 10 OCHOBI Ta yTOKY; d,,d, — AiaMeTp HUTOK OCHOBH i
YTOKY, BU3HAaYCHUN PO3PaXyHKOBUM METOJIOM:

{ (2)
dpo3p = 0,0357 1 ,
Pu

ne T — nmiHiifHa TyCTHHA HUTOK, TeKc;
py — 00'eMHa Maca HUTOK, MI/MM,

Rs =100 — Es, [%] 3)

Puc. 1. USB-300pa:keHHs1 TKAaHUH, IO JOCTIIKYBATUCH

Tabnuysa 1

CTpyKTYypHIi XapaKTePUCTHKH TKAHUHU JJIsl NOCTILHOI JTiKapHAHOI OLIM3HH

) = JliniitHa C\E = g g

= = Bwmicr g 5 S Yucio 27| 8 2

8 () ) I'yCTHHA o = = & H | b

o g CKJIATHUKIB Z s < HUTOK Z = Z 8

o 2 HHTOK, Ty, 8= i g | a5

9) E CUPOBUHHOTO o o = Hal0OOMM | @ & o .2

Z 2 cknany, [%] [rec], i = 11,11, SE| LS

s = ok ocHoBa/yTok | — c; 2 i’ = | F g
£ o =

o

1 | IHonotusne |basosna — 100 20,0/26,3 110 0,20 300/200 74 26

2 | Ilonotusue |bBasosna — 100 15,3/18,1 135 0,22 550/400 94 6

3 | [Tonotustue |basosua — 100 16,6/18,1 149 0,27 260/240 81 19

4 | CatunoBe | bambyk — 100 13,3/18,1 147 0,21 500/350 98 2

5 | Tonormsme |22 %0 | 1535900 80 | 0,19 | 300/200 | 65 35

IIE - 50
6 | CarunoBe |Basosua — 100 14,2/16,6 130 0,22 550/300 87 13

3a meroaukamu [OCT 3816-81 (ISO 811-81) Bu3Hauanmcs MOKa3HUKHU: KOH/MIIIMHA BOJIOTICTh,
Wi [%], Bomoroemnicte, W [%], rirpockomiunicte, H [%] Ta xKanuispHicte. KoedirieHT
MOBITPOIPOHUKHOCTI By, [JZ[M3/MZC] Bu3HayaBcs Ha punai FF-12 3a meroqukoro ICTY ISO 9237:2003.
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Bignocna naponponukHicte P [%)] monoren mocmimpkyBanack Ha npwiag «PERMETEST»
BupoOHUITBa Yechkoi pecryomiku (puc.2).

Puc. 2. Ilpunax PERMETEST

IIpu nocnimkeni Ha npuiaai PERMETEST npoOy TekctunpHOro marepiany aiamerpom 90
MM pO3TamoByIOTh Ha Biactani 1,0 + 1,5 MM BiJg momepeaHbO 3BOJIOKEHOI MOPHCTOI MOBEPXHI.
TennoBuit MOTIK, KW T€HEPYETHCS MM/ YaCc BUMMAPOBYBAHHS PIJKOi BOJOTH 3 IMOPUCTOI MOBEPXHI,
BUMIPIOETHCS HaTdyukoM. Yac mocmipkeHHs 2 + 8 XBuianH. 1 XapakTepUCTHKN TapOIPOHUKHOCTI
3a I[UM METOJIOM BUKOPHCTOBYIOTh IMOKa3HHUK «BIAHOCHA MapONPOHUKHICTHY, P, % (y aHTJIOMOBHIM
niteparypi — Relative Water Vapor Permeability, RWVP) — Bignomenust terutoBux BTpat (H), siki
TCHEPYIOThCSI TPU PO3MIIIEHHI MPOOM TEKCTUIBHOIO MaTepialy Ha IOpPUCTI TMOBEpXHi, 10
TeruioBuX BTpat (Hyz), SKi reHepyI0ThCsl MOPUCTOIO TOBEPXHEIO0 HE BKPUTOIO MPOOOI0 TEKCTUIIHHOTO
marepiany: P = 100 H/H,. Jocnimu npoBogmmucs TpH Togimps = 22 0C, BIJTHOCHIH BOJIOTOCTI
noBiTpst ¢ = 60 % Ta mBHAKOCTI OBITPsA v = 1,5 M/c.

3MiHa JHIHHUX PO3MIPIB TiCIs MOKpUX 00pobieHs omiHtoBanack 3a JICTY 'OCT 30157.0-
2003 micns mpaHHS B aBTOMAaTWYHIA TpayibHIM MamuHi 32 pexkumoMm C4I1408B1P1 (Tabn.2) B
npucyTHOCTI Ae3iHdikyrouoro 3aco0y «Centomop» padpuku ne3zacobiB «/lezoMapk».

Tabauys 2
XapakTepucTUKA MapaMeTpiB 10CTiay
Pexxum mocmiy ITapametp mocmimy 3HaYCHHS
Monynbe BaHHH 1:30
Temnepatypa Bou, °C 40
Cy, Yacrora obepriB GapaGaHa, XB ™ 5015
MIpaHHS Maca MHIOYOTO 3300y, T/aM° 3+0,5
Maca nesindikyrouoro 3acoby, r/am’ 2,5+0,5
TpuBanicTs 00pOOKH 3 MEXaHIYHUM BILUTUBOM, XB 30
Monyib BaHHH 1:30
I, Temmnepatypa Boau, °C 2143
OTIOJTICKYBaHHS KinbkicTh nuKImiB 5
TpuBaniCTh OJHOTO MHUKITY, XB 15
Og LlenTpudyryBanas npajibHa MalIuHa
3HEBOJHIOBAHHS TpuBanicte 00poOKH, CEK 300
B, Temmepatypa (°C) Ta yMOBH BHCYIIyBaHHS NpY KiMHaTHIM Temneparypi y
TpusamicTs, XB BUTHHOMY ITiIBIIICHOMY CTaHI
BUCYIITYBaHHS N
JI0 BHXiJTHOI MacH
I, Bun 33CTOCOBYBAHOTO o0agHaHHS YCTaHOBKA MPOXiJHOTO THITY
TS TpusanicTs, ¢ . 20+1
Temnepatypa npecyBanus, C 130
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PesyabTraTin pocaimxenns. OTpuMaHi JaHi CBiq4aTh MPO PI3HY 3AaTHICTh TKaHWH 0
MOTJIMHAHHS BOJIOTH 13 OTOYYIOUOTO CEpEOBHIIA, SIKA 3MIHIOEThCS B JOCUTH HIMPOKOMY Jiarna3oHi
3HaucHb (Tabur. 3). [TopiBHIBHUI aHAI3 BKa3ye Ha Te, 10 KOH/MIIII{HA BOJIOTICTh Ta TIMPOCKOMIYHICTh
€ OJIHAKOBHMH 32 UYTJIMBICTIO XapaKTEPHUCTHKAMH, SIKI JO3BOJISIOTH MPOCIIAUTH YITKY PI3HUIIO MK
JOCHTI/DKYBaHUMHM MaTepialaMyd IIMOAO0 iX 37aTHOCTI copOyBatu maporoaioHy Bosory. HaitOinbrri
MOKa3HUKH TirpockomiqHocTi (32, 2%), siki Oyny BU3HAYEHI MTiCIsS BATPUMYBAHHS MPOTITOM 24 TOUH
nipu 100%-Biii BIIHOCHI1I BOJIOTOCTI OTOUYIOUOTO CEPEOBUIIIA, Ma€ 3pa3ok Ne4 — TkaHMHA, OTpUMaHa 13
0aMOYKOBHUX BOJIOKOH. BaBOBHSIHI TKaHWHM MAalOTh ONH3bKI 3HaueHHS [, sSKi KOJIMBAIOTHCS OLIA
nokazHuka 20 %. BBeneHnsa B cTpykTypy riipodoOHNX nosiedipHuX BOJIOKOH (3pa3ok NoS) 3HmKye
TIFPOCKOMIYHICTh TMPAaKTHYHO BJBIYi. AHAJIOTIYHA 3aICKHICTH BiJl CUPOBHHHOTO CKJIaqy TKaHUH
CTIOCTEpITAEThCS TAKOXK TPW aHaji3l 3HAueHb KOHIMINMHOI BOJIOTOCTI. I3 yCIX OCTIIKYBaHUX
OUTM3HSHMX TKAHWH HAMKpaIllli rirpockoriuti Biactusocti (H = 32,2%; Wk = 9,3%) mae 3pazok Ned 3
0aMOyKOBHX BOJIOKOH.

Tabauys 3
lirieHiyHi BJIaCTHBOCTI OLIM3HAHUX TKAHUH
& T — KaninspHicTs, E: A
w 2 £ = S g 3 o
2 2 i | EE |g<%| 5 S - el R -
=9 2 5= EE IERE|ET 8 =S TR
© S EZ S| 28 |E 5] 8 g 5 S ET
= = 2E5 |55 |EEce| g SEE|EE
53 =S o 2 = c X 23552 g K v o 5 & | B o
g 5 552 | 821|858 ¢ c | 2 |gig |BE
= = z ° & = = B = £ 2
[ - = =
1 | Tonorasme fggOBHa | 202 6.7 79 | 73 | o8 583 76
2 | Tlonormsme ]15330“"‘ ~ | 190 55 58 74 75 25 71
3 | Monormsme fggOBHa - | 188 5.5 78 | 64 | 88 249 73
4 CaruHoBe ]153846“ - 322 9,3 68 29 37 29 73
baBoBHa —
5 ITonotusue | 50 11,3 2,7 74 107 105 883 82
TIE — 50
6 | Carunose fggOBHa | 202 5.8 107 | 109 | 134 64 74

3MaTHICTh MaTtepialiB B3aEMOJISTH 3 PIIKOI BOJOTOK XapaKTEPHU3YIOTh TOKA3HUKHU
BOJIOTOEMHOCTI 1 KamiasipHocTi. 3HaueHHss W [u1st qocmikeHnx 3paskiB TKaHuH NeNel — 5 wmano
BIIPI3HAIOTbCA MK co0010; HaiOunpury BosoroeMHicts (W = 107 %) mae GaBOBHsSIHA TKaHUHA
CaTUHOBOTO TeperuieTeHHd — 3pa3ok Ne6. KaminspHicTh SIK 37aTHICTH MaTepianxy MOTJIUHATH 1
MEPEHOCUTH PIIKY BOJOTY TiJ [i€I0 KamUIApHUX CHJI, XapakTepu3ye TIOTJIHMHAHHS BOJIOTH
MO3/IOBXKHIMUA KalmuisipaMyd 1 3a3BHYail BHUKOPHUCTOBYETHCS JUIA XAPAaKTEPHUCTHKU TIT1€HIYHUX
BractuBocTed. HaliBuii 3Ha4YeHHS MBOrO MOKa3HHWKA MaioTh 3pasku NeNe 5 1 6, HaliMeHIIy
KalJSIPHICTh Ma€ TKaHWHA, BUTOTOBJCHA i3 0aMOykoBoro BojiokHa (3pa3ok Ned). ITo yroky
3Ha4YeHHs N 11 BCiX 3pas3kiB BHUIIE, Hi’K 110 OCHOBI.

OpHi€ro 3 HABaXXJIMBIIIUX BJIACTHBOCTEH, sika (DYHKIIIOHAJIBHO TOB'S3aHa 13 MOPHUCTICTIO Ta
BU3HAUAE TITi€HIYHI BIACTUBOCTI MaTepialiB, € iX 34aTHICTh MporyckaTu nositps. Bimomo [15, 16],

41




Mamepiano3naecmeo inoycmpii moou,

MexXHO102iil GUPOOHUUIMEA MEKCMUTIO, 00A2) Ma 63YMMA
Material science in the textile, clothing and footwear
manufacturing industries

ISSN 1813-6796 print
ISSN 2617-9105 online
BICHHK KHYTZ Mol (130), 2019

10 Hai0inblle BIUIMBAE Ha MOBITPONPOHHUKHICTH KUIBKICTh, po3Mipu 1 ¢opma HACKpi3HUX
MDKHUTKOBUX TIOp, PO3TAlIOBAHHUX MEPHEHAUKYISIPHO 1O TOBEPXHI TKaHWHH. [leBHUII BHECOK
BHOCATH TaKOXX IMOXWJII MIKHUTKOBI ITOPH, PO3TAIIOBaH1 J0 IUIONIMHN TKAHWHU il PI3HUMH KyTaMH
Haxwily. 3HadeHHA Koe(DIIieHTy TOBITPONPOHUKHOCTI IS JOCHIDKEHUX 3pa3KiB TKaHUH
KOPEIOIOTh 3 BEIWYMHAMH TOBEPXHEBOT'O 3allOBHEHHS 1, BIAMOBIIHO, HACKPI3HOI MOPHUCTOCTI.
Haii0inpiny Benmuunny By Mae 3pa3ok 3mimmanoi 6aBoBHsHO-moiedipHOT TKaHuHA Ne5 (Rs = 35 %),
HaliMeHIy — Rs = 2 % — 3pa3ok Ne4 6aMOyKkoBO1 TKaHMHH aTJacHOTO TMEPEIUICTCHHS 3 BEIUKOIO
[IUIBHICTIO TKAIITBA.

3 METOI0 OIIHKH 3/IaTHOCTI TeKCTHWJIBHUX MaTepiaiiB 3a0e3redyBaTH BiJIBEJCHHS HaJJIHIIKIB
naponoAiOHOi BOJOTH 3 MIKPOKIIMATHYHOTO CEPEIOBHINA OYIM BHU3HAUEHO MOKA3HWUKU BiTHOCHOL
MapOIPOHUKHOCTI. [1apoNpOHHUKHICTh 3aJ€XKHUTh SIK Bil CTPYKTYPHHX XapaKTEPUCTHK MOJOTEH, TaK i
BiJl BMICTY CKJIQJHHKIB CHPOBHHHOIO CKJaay. 3a pe3yiabratamu gocimimkedsb (Tadmn. 3) HaiOimbimy
naponpoHukHicTh (82 %) mae 3mimane OaBOBHsAHO-TIONIEdIpHE MOMOTHO NeS5, 1m0 00yMOBIEHO
HasIBHICTIO TiApO(GOOHUX CHHTETHYHHMX BOJIOKOH Ta BUCOKOIO IMOBEPXHEBOIO MOpUcTicTiO (Rs = 35 %).
[Hmn 3pa3ku TKaHWH BHACHiAOK BHCOKOi miibHOCTI Ta 100% BMICTY TiApoiIbHUX BOJIOKOH
XapaKTEePU3YIOTHCS JIEIIO HIKYOI0 MaponpoHuKHIcTIO (71 + 76 %).

Jns BupoOiB, NpPU3HAYEHHUX IS CKCIUTyaTalii B JIKapHSIHMUX 3aKJIaAaxX, BaXIHUBOIO
XapPaKTEPUCTHUKOIO iX SIKOCTI € CTaOUIbHICTh T€OMETPUYHUX po3MipiB. Bimomo, 1o BHacHimok ii
BOJIOTM I Temja B TIrPOCKOMIYHUX TKAaHMHAX BiOYBA€THCS 3MEHIICHHS JIOBXWHU 1 LIMPUHH.
OcHOBHa MpHUYXHA 3CiJITaHHS TOJIATAE B TOMY, IO ITiJT Yac MPSIiHHS, TKAITBa, 0OpPOOKH BOJIOKHA Ta
HUTKH (MpsDKa), 0COOJMBO B HAIPSIMY OCHOBH, 3aKPITUIIOIOTHCS B IPUMYCOBO PO3TSITHEHOMY CTaH1
anmpeTyBaHHSIM, MpECyBaHHsM, KayaHapyBaHHsAM. [linm wac mpaHHsS a00 HaMOYyBaHHS MiJ JTI€IO
TEIUIa W BOJIOTH ampeT 3MUBAETHCS, BOJIOKHA W HUTKU 3BUIBHSIOTHCS BiJl HATATY, PENAaKCYIOTh,
BHACIIIJIOK YOTO 3MEHIIYETHCS iX JTOBKMHA 1 TKAHMHA 3CIAA€ThCS, TPUYOMY OLIbIIE B HAMPSIMKY
OCHOBHMX HUTOK, IKi OUIBIIIE MiAIaBATKUCH PO3TATYIOUUM 3yCUIIUISM TP TKAILTBi, HIK YTOKOBI.

AHai3 1aHuX 1MOKa3aB, M0 BCl JOCTIKYBaHI TKAHUHU JOCUTH BIIYYTHO 3MIHIOIOTH JHIHHI
PO3MipH B pe3yabTaTi BOJIOTO-TEIUIOBUX 00p0OOK, MpuioMy HaiOuibma ycanka — Bix 10 % no 16 %
BifOyBaeThes i yac nepioro npanus (puc.3, a). Lle ciix BpaxoByBaTH PU BUTOTOBJICHHI

. 1 UMKN NpaHHA N 2 UMKKN NpaHHA
a2 o 2
g3 =N}
== 15 s g 15
® O ® O
o O o 0o
a.\% Q_%
So, 10 = xg 10
I:¥ =5
= 5 HOoCHOBa Tg 5 ¥ OoCHOBa
T 0 T O
o 2 yTOK @ = yTOK
I & S o
25 0 S5
™z 1 2 3 4 5 6 g 1 2 3 4 5 6
. YMOBHe NO3Ha4YeHHs1 TEKCTUINBbHOrO Martepiany
YMOBHe No3Ha4YeHHs TEKCTUMBHOrO MaTtepiany

a) 6)
Puc.3. 3mina giHiiHMX po3MipiB Z0CTiIKyBaHUX TKAHMH MicJI MOKPHX 00po0J/ieHb

MOCTUIBHOT O1TM3HU, OCKUIBKM B TIOJNAJBIIIOMY MOXE CYTTEBO 3MIHUTHCS TMorepeans Gopma
rOTOBUX BHPOOIB, OCOOJMBO MiAKOBAP 1 HABOJOYOK. Bike micis Apyroro mpaHHS Ied mpoiiec
VIOBUIbHIOEThCS (3HaueHHs V komuBatothes Big 0 % mo 3 %). Ilicns 3, 4 Ta 5 mpaHHs 3MiHU B
pO3Mipax TEKCTUIIBHUX MaTepialliB He criocTepiratotees (puc.3, 0).
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BucHoBku. [lpoBeneHuil NOpiBHAJIBHUN aHai3 BIACTHBOCTEH TKAaHMH JUIS JIIKApPHSHOI
MOCTUTPHOT OUTM3HHM BITYM3HSHOTO BUPOOHMIITBA 3aCBIMYMB, IO BCi JOCIIKEHI MaTepial MaroThb
KOMIJICKC TITIEHIYHUX BJIACTUBOCTEH, KM JTO3BOJIAE 3a0€3MeYnTH KOM(OPTHICTh Ta HOPMAJIBLHUMN
TEIJIOOOMIH OpraHi3My XBOPOTO, IO 3HAXOAWUTHCSA B JIKKY, 3aBISKHA 3AaTHOCTI JIO €BakKyarlii
MMOTOBUJIJICHHST Yy TAapornoaiOHOMy Ta piakoMmy craHax. OpjepikaHi pe3yibTaTH JAlOTh ITiJICTaBY
BBA)KaTH, IO ACOPTUMEHT OABOBHSHHMX Ta 3MINIAHMX TEKCTHWJIBHUX MaTepiamiB, sKi Ha ChOTOIHI
BUKOPHUCTOBYIOTHCS ISl BUTOTOBJICHHS TTOCTUTBHOI OUTM3HHU, MOXE OYTH JOTOBHEHUN TMOJIOTHAMH 3
0aMOYKOBHX BOJIOKOH, $IKI 3a0€3MeuyloTb BHUCOKHH piBEHb KOM(OPTHOCTI Ta 3HOCOCTIHKOCTI

MOCTUILHOT OLIM3HU.
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Llenv. Hccnedosanue enusius 0coOeHHOCMEU CIMPOEHUsL U CIPYKMYPbl MEKCMULbHBIX MAMepuanlos
0enbegoc0  HA3HAYEHUs  pa3IUYHO20  CbIPpbe8O20  COCMAsa  HA  CHOCOOHOCMb  0becneyusams
mepMopu3UOIocULeCKULl KOMPDOPM NPU IKCNIyamayuu 8 DOJbHUYAX.

Memoouka. Teopemuueckue u 9KCHEPUMEHMATbHBIC UCCIE008AHUA OA3UPYIOMC HA  OCHOBHBIX
NOJOJCEHUAX MEKCMUIbHO20 Mamepuanogedenus. llpu npogedeHuu 3SKCHEPUMEHMANbHBIX UCCIe008aHUL
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UCNONb308AHBL COBPEMEHHbIE MEeMOObl ONpedeneHus (U3UUECKUX CEOUCME MEKCTUIbHBIX MAmepuanos, d
Makice Memoobl MAMEMAMUYECK020 NIAHUPOBAHUS U CIAMUCIUYECKOU 00pabomKu  pe3yibmamos
9IKCHepUMeHma.

Pesynemameut. [lpusedeno cocmosnue obecneyenus O00MbHUY YKpauHvl OOTbHUYHBIM NOCMETLHBIM
bemvem. Ilpoananusuposan accopmumenm 60abHUUHO20 6envs. Paccmompenvi  ocnosHwvie  ¢hakmopoi
hopmuposanust COBPEMEHHO20 ACCOPTMUMEHMA MEKCMUTbHBIX MAMEPUATO8 05l OOTLHUUHO20 NOCMENbHO20
benvs. OCHOBHOE HUMAHUE YOeeHO HOBOMY BUQY Cbipbsi 01l MKAKell 0Jis NOCMENbHO20 Oelbs — «0amMOyKosoe
6010KkHOY». Tlpuseden amanus eueueHUYECKUX CEOUCME COBPEMEHHLIX MKaHell Ol HOCMEeNIbHO20 Oelbsl.
DKCnepuMeHmanbHo onpedeneHbl NOKA3AMENU, XapaKmepuszyiouue 63aumooeicmeue mkamnell ¢ napooopasHou
U KaneibHOo-JHCUOKOCMHOU 81A201.

Hayunasn nosusna. Cucmemamuzuposanvl OGHHbIE NO SUSUCHUYECKUM CEOUCMEAM MEKCMUTbHBIX
Mamepuanos 0Jisk ROCMENbHO20 Oebsl PA3IULHO20 CIMPOEHUsL U CbIPbe8020 cocmasa. Buisisnena cneyughuxa u
6CECMOPOHHE OXAPAKMEPU308AHbL 2USUCHUYECKUe CEOUCMBA OAMOYKOBbIX HOIOMEH. IKCNEPUMEHMATLHO
O00KA3aHO, YMO ACCOPMUMEHM XJIONYAMOOYMANCHBIX U CMEUAHHBIX MEeKCMUIbHBIX MAmMepuanlos, Komopvle
Ce200Hs UCHONL3YVIOMCS O U320MOGIEHUS NOCENbHO20 Oelbs, MOodcem Oblmb OONOIHEH NONOMHAMU U3
OAMOYKOBHIX BONIOKOH, KOMOpble 00eCneuudaiom 6blCOKULL YPOGEeHb KOMMOPMHOCMU U UZHOCOCMOUKOCTU
NOCMENbHO20 Oebsl.

Ilpakmuueckasn 3nauumocmo. I[Ipeonogicer HOBbIL ACCOPMUMEHM MEKCUILHBIX MAMEPUanos Oisl
NOCMENbHO20 DOTLHUYHOO DeNbsl ¢ YUemoM 0COOEHHOCHel IKCIIYAMAYUOHHOU CUMYayuu NOMpeOeHUs.

Kniouesvie cnosa: benvegvlie mranu, mepmMoQuauonocudecKull Kompopm, cucueHudecKue ceolucmad,
XTIONKOBOE 8ONOKHO, OAMOYKOBOE BOIOKHO.

COMPARATIVE ANALYSIS OF PHYSICAL PROPERTIES OF MATERIALS FOR
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Kyiv National University of Technologies and Design, Ukraine
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Purpose. Investigation of the influence of the structure of textile materials for hospital bed linen with
various raw compositions on the ability to provide thermophysiological comfort during operation in
hospitals.

Methodology. Theoretical and experimental investigations are based on the main positions of textile
materials science. In experimental studies, modern methods were used to determine the physical properties
of textile materials, as well as methods of mathematical planning and statistical processing of experimental
results.

Findings. The state of providing hospitals in Ukraine with hospital bed linen was given. Assortment
of hospital clothes was analyzed. The main factors of formation of the modern range of textile materials for
hospital bed linen are considered. The focus is on a new type of raw material for fabrics for bed linen -
«bamboo fiber». The analyze of the hygienic properties of modern fabrics for bed linen are presented.
Experimentally determined indicators characterizing the interaction of textiles with vapor and liquid
moisture.

Originality. The data on the hygienic properties of textile materials for bed linen of various
structures and raw compositions has been systematized. ldentified specificity and comprehensively described
the hygienic properties of bamboo textiles. It has been experimentally proved that the range of cotton and
blended textile materials that are used today for the manufacture of bed linen can be supplemented by
bamboo textiles that provide a high level of comfort and durability of bed linen.

Practical value. A new assortment of textile materials for hospital bed linen has been proposed.

Keywords: bed linen fabrics, thermophysiological comfort, hygienic properties, cotton fiber, bamboo
fiber.
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