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AOCIIIKEHHS ®AKTOPIB I'lIPOBIAHEHTPOBOI'O CITIOCOBY
®OPMYBAHHA JETAJIEU I'OJIOBHUX YBOPIB

B po6omi HadaHo mamepiaa 3 nonepedHbo20 docaiddiceHHs 2idposidyeHmposozo cnocoby opMy8aHHs CKAAOHUX
npocmopogux gopM 2041080K 20/108HUX YOOI, BUBPAHO 20/108HI hakmopu npoyecy ma 8CMAHOB/IEHO iX 8NaU8 HA SKiCMb
¢opmysanHs. DPOpMy8aHHS BUKOHY8A/AO0CL HA MKAHUHAX pPI3HO20 ACOPMUMEHMY md 3 pi3HUMU CMpYyKMypHUMU
Xapakmepucmukamu-e/1acmugocmsimMu.
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EXPLORATORY RESEARCH HYDROCENTRIFUGAL METHOD OF FORMING OF HEADS OF HEAD-DRESSES

The work contains material on previous studies hydrocentrifugal way in complex space forms head headgear, selected major
factors of the process and set their impact on the quality of formation. The formation was performed on tissues and various range of different
structural characteristics of properties.
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Beryn

Skicte onepauili ¢GopMyBaHHS B TeEpIIy 4Yepry 3aJeKUTh BiJl BIACTUBOCTEH Matepianmy, 3 SIKHX
BUTOTOBIISIETBCS IIBEWHUH BHUPiO. [IJiT BUTOTOBJIEHHS TOJOBHUX YOOpIB BHUKOPHUCTOBYIOTH Pi3HI TEKCTHIIBHI
MaTepiajd, sKi  BIIPI3HSAIOTBCS 32  CTPYKTYpPOIO, BOJOKHHCTHM  CKJaaoM, (i3MKO-MEXaHIYHUMH  Ta
eKCIUTyaTalliiHIMU BJIACTHBOCTSIMHM, a CaMe NajbTOBi, KOCTIOMHI TKaHWHH, TPUKOTAKHI IIOJIOTHA, IITYy4YHA Ta
HaTypaJibHa IIKipa, 3aMIlia Ta XyTpo, BEop, GeTrp, ny0isoBaHi MaTepiaiu, OaBOBHSHI, JIJIAHI, IIOBKOBI TKaHUHH [1].
B poGorti [2] Gyno po3pobiieHo 0OaaaHaHHs A TiIpOBiAIEHTPOBOrO Crioco0y (GopMyBaHHs AeTajeld TOJOBHHX
yOOpiB. 3 METOI0 JOCIIHKEHHS MaHOTO MPOIECY HEOOXITHO MPOBECTH MOMEPENHI TOCTIIKSHHS /I BCTAHOBJICHHS
(dakTopiB Ta iX paIlioHaJIbHUX 3HAYCHb.

AHaJi3 OCTaHHIX J0CaizKeHb i myOmikanii

OpHUMHU 3 OCHOBHHX BIJIACTUBOCTEH, SIKI BIUIMBAIOTH Ha Ipolec (GOpMYyBaHHs € (OopMyBalbHa 37aTHICTh
TEKCTWJILHOT'O MaTepiaity, ApamipyBallbHICTh Ta XKOPCTKICTh SIKI HEOOX1/IHO BpaXOBYBATH IPH BUOOPI MaTepiaiB s
BUTOTOBJICHHS! ()OPMOBAHHMX T'OJIOBHUX yOOpiB. B 3HauHiif Mipi Ha (opMyBanbHy 37aTHICTH BILIMBa€e OymoBa Ta
CTPYKTYpa MaTepiaiy.

Jlo xapakTepuCTHK CTPYKTYpH Ta OyJOBH TEKCTWJIPHHX MaTepiajiiB Bif SIKMX 3aJIeKUTh (OpMyBaibHa
3MaTHICTh BiAHOCATHCS [3]:

- BOJIOKHHUCTHI CKJIaJ;

- TOBIIUHA,

- TYCTHHA MaTepiajly 3a OCHOBOI Ta YyTOKOM (KUIbKiCTP OCHOBHHX HHTOK ab0 HHTOK YTOKY,
postaroBanux Ha 100 MM 10BXUHU 260 IIUPUHK);

- JiHilHA TyCTHHA,;

- TIOBEpXHEBa I'yCTHHA,

- nminiliHe 3amoBHEHHs (XapakTepu3ye T'YCTHHY TKaHMHH y BiJCOTKAaX Bill MaKCHMAIbHO MOMKIJIHBOI 3
ypaxyBaHHSM TOBIIMHM HUTOK 1 TOKa3ye, sika 4acTHWHA IUIONII TKAaHWHU 3allOBHEHA IapalielbHO PO3TalllOBAHUMH
HUTKaMH OCHOBH T4 YTOKY);

- [OBepXHEBE 3allOBHEHHs (BKa3ye, sKa YaCTHHA TKAHWHHM 3alOBHEHA HHUTKAMH JBOX CHCTEM 3
ypaxyBaHHAM HaKIIaJaHHS HUTOK OJHA HA OMHY MPH MEPEIUICTEHHI);

- 00’emHue 3amoBHeHHs (MOKa3ye, Ky YacTHHY 00 €My TKaHHHHM CKJIajga€ 00’ €M HHTOK OCHOBH Ta
YTOKY);

- 00’emHa Maca (IIoOKa3ye Bary OJMHHIN 00’ €My TKaHMHH); 3alIOBHEHHS 338 MACOI0; 3arajbHa MOPUCTICTh
(xapakTepu3yeThCcs 00’ eMOM TKAHWUHH, SIKa HE 3a[IOBHEHA BOJIOKHOM);

- TeperuieTeHHs.

CTpyKTypHiI XapaKTEPUCTHKH B KOMIUICKCI BH3HAYalOTh OyMOBY TKAHWHHU 1 BIUIMBAIOTH Ha 11 (pi3HKO-
MEXaHIYHI  BJACTUBOCTI.  MIIHICTh,  BHAOBXKEHHs, JKOPCTKICTh, JApamipyBajbHICTh, HE3MHHAIBHICTH,
TirPOCKOMIYHICTh, 3MiHY JiHiftHUX po3mipis mpu BTO, 31aTHicTh 10 popMyBaHHs ToIIIO [4].

@dopmMyBaHHS TEKCTHIBHHUX MaTepialliB MOMKIMBO 3aBJISIKM TOMY, 1110 Y HUX 3HAYHHUH 00’ €M 3aiiMae moBiTps
(moBepxHeBa rycTuHa Oimbmrocti TkanuH He mepebinbiye 500 /M, mopucricts Onusbko 50-80%), a Takox
HasIBHICTh PYXJIMBUX Ta CTIMKUX 3B’ SI3KiB B CTPYKTYPi CAaMOI'0 TEKCTHILHOrO MaTepiaiy. [Ipu 3MeHIIeHHI 1iTbHOCTI
TEKCTWJILHOT'O MaTepiaily, aje Py OJJHAKOBIH TOBIIMHI HUTOK Ta MEpeIIeTeH ], 31 3MEHIIEHHIM KUTBKOCTI HUTOK Ha
10 cm TKaHMHA cTae OB pyxJuBa [4].

Jus popMyBaHHSI TEKCTHIIBHHX MartepiajiiB 3 BHKOPHCTaHHSM Y SIKOCTI pobouoro cepenosuia PAPC y
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pobotax [4—6] mpoMOHY€ETHCSA BUKOPUCTOBYBATH TKAHWHH CEPEAHBOI IIITBHOCTI MONOTHIHNX, ATIaCHUX, CATHHOBHX
abo0 capkeBHX MEPEIUICTEHb 3 JOBIMMH MEPEKPUTTAMH, i3 amapaTHOl Mpsoki 31 BMICTOM HaTypajbHHX (OakaHO
BOBHSIHHUX) T4 XiMiYHHX BOJIOKOH.

®dopmyaOBaHHI METH CTATTI

3 MEeTOI0 MOKpaIIeHHs SIKOCTI BUKOHAHHS TEXHOJIOTTYHOI onepaii (popMyBaHHS TOJIOBKH TOJIOBHUX yOOpPiB
3 TKAHUH HEOOXIJHO MPOBECTH MOIIYKOBI JIOCHIPKEHHS PO3pO0JIEHOr0 TipOBIIIIEHTPOBOrO crioco0y (GopMyBaHHS,
3 METOI0 BCTAaHOBJICHHS (haKTOPiB MPOLIECY Ta MEX iX BapitoBaHHs. MeTOI0 NpOBeAEHHS EKCIEPHUMEHTY € MepeBipka
TEOPETUYHUX TIONIOKEHB (ITiATBEP/PKEHHS pOOOUOI TIMOTE3H), a TAKOXK 1X OLIBII MIMPOKE Ta TITHOOKE BUBUCHHS.

Buxian ocHOBHOro Matepiaiay goc/igxKeHb

Jlis1 monepeIHpOro TOCIHIPKEHHS T1APOBiALIEHTpoBOro crnocody ¢opmysanus y PAPC Oynu BiniOpaHi mo
TPU TKAHUHHU KOCTIOMHOT'O Ta MajJbTOBOTO aCOPTUMEHTY, IIIO TPEJCTABIEHI Ha Cy4aCHOMY PHHKY Ta KOPUCTYIOTHCS
MONUTOM Y CIOKUBauiB. JlaHi TKaHMHU BUKOPUCTOBYIOTH JUISI BHTOTOBJICHHS TOJIOBHUX YOOpIB, SIKI MOXYTh
MOEJHYBATHCh 3 IHIIMMHU NIBEHHUMH BHpOOaMU (KOCTIOMH, MAalbTO), i IHM CaMHM CTBODIOBATH 3aBEpIICHHIT
aHcaMOJIb.

BuOpaHi TekcTWIIbHI Matepianyd BiAPI3HAIOTBCS MiX COOOK IEperuIeTeHHsM, BOJIOKHHCTHM CKIIAZOM,
JHIHHOIO Ta MOBEPXHEBOI TI'YCTUHOIO, TOBUIMHOIO TOIMIO, IO JACTh MOXJIMBICTH JOCTIIUTH 3alpOIOHOBAHHMN
cnoci® GpopMyBaHHs /It PI3HUX TKAHWH, 8 TAKOXK 00paTH IUIsl HUX ONTUMaJIbHI TapaMeTpH nporiecy (opMyBaHHS.

Jlis monepeqHbpOro JOCIiIKEHHS TipOBIIIIEHTPOBOTO CHOCO0Y (OpMYBaHHS TEKCTWIIBHHX MatepialiB y
PAPC Ha ekcriepuMeHTaJIbHIA YCTaHOBII, sIKa po3poOiieHa Ha Kadeapi TEeXHOJNOril Ta KOHCTPYIOBAHHS MIBEHHHX
BUpOOIB B XMENbHHUILKOMY HAIllOHaJbHOMY YHIBEPCHTETI BXIJJHUMH KEepOBaHMMH (hakTopamu OOpaHO 4acToTa
obeprannst 6apabany N (x;), 06'em PAPC V (x,) Ta yac ¢opmyBanus t (x3). BuximHoto dyHKI€O Ta KpUTEpieM
ornTHMi3anii 1aHoro nporecy ¢popmyBaHHs oOpaHo KoedilieHT GopmocriiikocTi K.

BusHaueHHs1 BIUIMBY KOXHOTO 3 (haKTOpiB OKPEMO Ha MPOIEC TigpOBiAIEHTpOBOro (HopMyBaHHS Ta ix
KUJIbKICHUX TOKa3HHKIB MPOBEACHO y paMKax peajizallii 0JJHO()aKTOPHUX eKCIIEPUMEHTIB.

JlocnmimKeHHsT Tpoliecy IUIIXOM OAHO(AKTOPHOTO EKCHEPHMEHTY IOJISIrae y MOYeproBOMY BapiloBaHHI
OJTHOTO 13 (pakTOpiB NPH OIHOUYACHIH cTalimi3alii pemTH Ha HYIbOBOMY PiBHI BapilOBaHHSI.

PiBHI Ta iHTepBaJM BapifOBaHHs MapaMeTpiB, sIKi BIUIMBAIOTh Ha BIALEHTPOBUI criocid (opmyBaHHS y
PAPC o0pani Ha OcHOBI aHami3y momepenHix pobiT [4-8], a Takok BUXOMAYH 3 (Pi3MIHUX MOKIMBOCTEH MaHOI
EKCIICPUMEHTAJIbHOI YCTAaHOBKH HaBe/eHI B Ta0mui 1.

Tabaug 1
PiBHi Ta inTepBau BapiloBanHs (akTOpiB, 0 BIVIMBAIOTH HA MPOIEC BiAEHTPOBOr0 ¢GopMyBaHHS
Pisi [TapameTpu mporiecy GopMyBaHHS
1BHI ;
BapiIOBAHHA ‘IaCTOTa_?GepTaHHH 00'eM PAPC yac (popMyBaHHS
n,c X1 V, 1 X2 t,c X3
+2 14 20 180
+1 12 18 150
0 10 16 120
-1 8 14 90
-2 6 12 60
IHT?pBa‘H 2 2 30
BapitOBaHHsI

[lpu excriepuMeHTaTIBHOMY AOCIIKEHHI MajgbToBOi TKaHuHHM apT. 3506 y pe3ynbTaTi aHaji3y BIUIUBY
KOXKHOTO i3 (haKTOpiB OKpeMO Ha TpOIEC TiApOBiAUEHTPOBOro (popMyBaHHS JeTajnedl 3 TeKCTWIFHHX MaTepialiB
OTpUMaHi perpeciiHi pPIBHAHHA 3aJSKHOCTEH MK BHOpaHMMH BXiJHUMH IapaMeTpaMu Ta Koe(illieHToM
¢dopmocriiikocti K, sIKi aIeKBaTHO XapaKTepH3yIOTh JIOCIIDKYBaHUH MPOIIEC, IO MiATBEPIKYETHCS TOCTOBIPHICTIO
aMPOKCUMAIIii.

Perpeciiini 3anexnocti K=f(x;) mix dvacrotoro obepranus, o6’emom PAPC, uwacom ¢opmyBaHHS Ta
KoedirieHToM (HOPMOCTIHKOCTI OMUCYIOTHCS MOJIHOMaMH TPETHOTO CTYIICHIO Ta MPEACTABJICH] B TAOIHIN 2.

Tabmauisg 2
Perpeciiini 3aaexnocti K=f(n), K=f(V) Ta K=f(t) npu nocainxenni nansToBoi TkaHuHu apt. 3506
daxTopu nporecy PiBHsiHHS perpecii HOCTOBipHiCT..I.)
alIpoKCruMalill
Yacrora obepTanHs, C K=0,89-10°n"-0,02774n°+0,26508n-0,6974 R = 0,99
06’ em PAPC, 1 K=0,1310°\"-0,00618V “+0,08509V-0,25989 R =0,98
Yac dopMyBaHHs, C K=—-0,004-10°t*+0,003-10°t*-0,29-10°t+0,0726 R:=0,98

I'padiuni 3anexHocTi KoedimieHTa GOpMOCTIHKOCTI BiJi OCHOBHHX MapaMeTpiB MPOLECY IPH ITOCITiHKEHHI
T1IPOBIAEHTPOBOrO croco0y (GopMyBaHHS JeTaneil TOJOBHMX YOOpiB 3 manbTOBOi TKaHWHM apT. 3506
Tpe/icTaBlieHi Ha pucyHkax 1 —3.
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Puc. 1. 3anexnicTh koedinienra dpopmocTiiikocTi Bix yacToTn odepranus 6apadana, npu JocaixKeHHI manbToBoI TKaHNHN 3506
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Puc. 2. 3anexnicTb koedinienra dpopmoctiiikocri Bin 06’ emy PAPC, npu nocainkenni nansroBoi Tkanunu 3506
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Puc. 3. 3anexnicTb koedinienTa popmocTiiikocti Bix yacy popMyBaHHs, IPU A0OCTiKeHHI NaTbTOBOI TKaHMHK 3506

AwHani3 BIUIMBY KOXHOro 3 (akTopiB Ha mpouec QOpMYyBaHHS TEKCTHIBHUX MarepiaiiB, SKi
JIOCITI/PKYBAJIACh TI0Ka3aB, 10 KPUBI 3alieKHOCTEH KoedillieHTa (GOpMOCTIHKOCTI BiJi OCHOBHUX (DaKTOPiB MaroTh
OJTHAKOBHI XapakTep.

Posrnsigaroun BIUTMB BENWYMHH YacTOTH 0OepTaHHsS Ha (opMyBaHHS JeTaneil 3 TeKCTHIFHUX MaTepialiB
BIJIEHTPOBUM cmocoboMm (puc. 1) crocTepiraetbCs 3MeHIICHHS KoedillieHTy (GOopMOCTIHKOCTI Mpu 3pocTaHHi
JIaHoro ¢akropa, To0TO hopMa JeTalli MOKPAIIy€eThCs. 301IBIICHHS 3HAUCHb YAaCTOTH OOEPTAaHHS NPU3BOAUTH IO
3pocTaHHs (pOPMYBaIBHUX 3YCHJIb, IO JIIOTh HAa 30BHIIIHI Ta BHYTPIIIHI 3B’ S3KM TEKCTHJIBHOI'O MaTepiany IIo i
nokpartye aehopmaliiiHi BIaCTUBOCTI TOCIIKYBaHUX TKaHHH, Ta MiATBEP/PKYE TEOPETHYHI NPUITYIISHHS.

I'padiuna inTeprnperamis (puc. 2) Bkasye Ha Te, IO 3poctaHHs 00’ emy PAPC cympoBOmMKYeEThCS
3MCHIIICHHSIM Koedirienta GopMmocTifikocTi. Tak, 31 30UIBIICHHSIM NaHOrO (aKTOpy IHTEHCHBHIIE BiAOyBa€eThCS
npotiec (OpMYBaHHS, 32 PaXyHOK 301NIBIICHHS BOJIOIOBMICTY TEKCTHJILHOTO MaTepiaiy, SKHi HOKpailye Horo
nedopMarliiiHi BJIaCTUBOCTI.

Sk BummBae 3 rpadika (puc. 3) mpu JOCTIHKEHHI BIUTMBY Yacy (GOpMYBaHHS MOXKHA 3pOOMTH BHCHOBOK,
1o 31 30UIbIIEHHSIM JaHoro (akTopy BiAOyBaeThcs 301IbIICHHS KoedimieHTy (HOPMOCTIHKOCTI Ta MOTipIIEHHS
sIKoCTi onepatii GopMyBaHHS.

OTpuMaHi pe3ysbTaTH EKCIIEPUMEHTAIBHUX JOCIiPKEHb JO3BOJSIIOTH 3pPOOMTH BHCHOBOK, IIO (aKTOPH
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npotiecy (pOpMyBaHHS BiJIIIEHTPOBUM criocoOoM, a came vactora obepranHs, 00'em PAPC Ta 3HayHOIO Miporo
BIUIMBAIOTH Ha SIKICTh ()OPMOBAHOI €T,

Sk Buano 3 rpadikie (1-3) Ta piBHAHB perpecii (Tabn. 2) 3aieKHOCTI MiXK BXIZHHMH (akTOpamu Ta
koe(iieHToM (QOPMOCTIMKOCTI € HETIHIMHUMHU Ta HE YiTKO BKa3ylOTh BAaroMiCTh BIUIMBY NapaMeTpiB Ha NaHHUH
JIOCITIJPKYBaHHUH TIPOIIEC, TOMY Y TIOAAIBIIOMY HEOOXiHE ITPOBeIeHHS 0araTopakTopHOro eKCIIepUMEHTY.

[IpoananizyBaBum oAHO(AKTOPHI 3aJEKHOCTI MOXJIMBO 3BY3WUTH Jialla30HH JOCIIIKYBaHUX (haKTOpiB
Ut 6araTo)akTOPHOTO EKCIIEPUMEHTY. 3BY)KEHHS Jliana30HiB 00yMOBJIEHO HEIOUIBHICTIO BUKOPUCTAHHS TPOIECY
1o3a BU3HAYCHUMU MEXaMH, OCKUIBKM HIDKYI TOKa3HHKM OOpaHUX IMapaMeTpiB He 3a0e3euyloTh BiZMOBiTHOI
SIKOCTI, @ BHIIII MOKa3HUKHM HE pallioHaJbHO BUKOPHCTOBYBATH uepe3 30UIBIICHHS €HEProBUTPAT NPH HE3HAYHOMY
3pOCTaHHI SIKOCTI.

BucHoBok.

VY pe3ynbTari MONEpeAHbOr0 JOCHIPKEHHS Yy paMKax OXHO(PAKTOPHOTO EKCIIEPUMEHTY BU3HAYEHO 3
KOMIUIEKCOM KE€POBaHUX BXiTHHX MapaMeTpiB, PIBHIB IX BapilOBaHHS, a TAKOXK KPUTEPIEM ONTHMi3amii — KoeillieHT
(opMOCTIFIKOCTI JJIs1 AOCTIKEHHs BiUEHTPOBOro croco0y (opmyBaHHs 00’ €MHOI (OpMHU neTanell TOIOBHUX
y6opis B PAPC. 3a pe3ysnbraTraMu eKCIIepUMEHTIB BU3HAYECHO BIUTUB BXiJHUX MapaMeTpiB Ha SIKICTh pOpMyBaHHS: 31
3pOCTaHHAM BEJIMYMHU 4YacTOTH oOepranHs Ta 00'emy PAPC cmocrepiraeTbcsi 3MEHIIEHHS Koe]illieHTy
(opMocTIHfKOCTI, 3 30UIBIICHHSIM Yacy pOpMyBaHHS SKICTh TOTi PUIYETHCS.
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