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CTPYMEHIB
REZANOVAV. G., MIROSHNYCHENKO O.V.
SOFTWARE DEVELOPMENT FOR DETERMINATION OF THERMODYNAMIC STABILITY
OF POLYMER LIQUID JETS

The aim of the work is to develop software to determine thermodynamic stability of liquid
polymer jets. To achieve the purpose of research should address the following objectives: to
determine the effect of additives on the morphology of compatibilized mixtures; to find the
regularities of microfibers destruction in origin and compatibilized mixtures of polypropylene
/ co-polyamide (PP / CPA); to provide automatic calculation of parameters of decay kinetics
and convenient their representation.

The object of the study is the formation of ultrathin polymer fibers (microfibers). The subject
of the research process is automated calculation of thermodynamic stability of liquid polymer
jets.

The study is based on the main provisions of polymer micro-production technology,
positions of classical fluid mechanics and methodology for calculating the lifetime of liquid
jets using methods of computational mathematics and computer technology.

Was created software for the automated processing of experimental data obtained in the
process of formation of liquid polymer jets.
Keywords: fiber-formation, liquid jet, interphase tension, automated calculation software.

Beryn
Bupo6HuiTeo YIBTPATOHKAX CHUHTETUYHHX BOJIOKOH (MIKPOBOJIOKOH)
MPUCKOPEHUMH TEMITAaMH PO3BUBAETHCS Y HAIl Yac y 0araThbox KpaiHaxX CBITY.
Taki BOJIOKHA 3HAXOJSATh IIUPOKE 3aCTOCYBaHHS MPH BHUTOTOBIICHHI TOBAapiB
HApOJHOTO CIIOKMBAaHHA (TKAHWHU, TPUKOTAX, MITy4HA INKIpa), a TAKOXK JUIS
TeXHIYHMX [UIed (Terio- Ta  3BYKOI3OJAMINHI  MaTepianu, (QUIBTPU
MPEU31MHOTO OYHUIIICHHS, CHHTETUYHUH Tarmip) Tomio. ICHyIoTs pi3Hi criocobu
OJICp>KaHHs YJIbTPATOHKUX BOJIOKOH, aj€ cepell HMX OCOOJMBE MicCIle 3aiMae
bopMyBaHHS MIKPDOBOJIOKOH MUISXOM IEpepoOKH PpO3IUIaBiB  CyMmille
nojimMepiB, TOOTO  peami3aiiss TaK 3BaHOTO  SBUINA  CHEHU(IYHOTO
BOJIOKHOYTBOpeHH [1], [2] . CrienudivHicTh BKa3aHOTO SIBUIA TIOJISITAE B TOMY,
[0 BOJIOKHOYTBOPEHHS peEaTi3yeThCsd HE MO BHXOAl 13 (QUIbEpU, 5K B
TpaauIlIMHUX crocobax (opMyBaHHS, a e Yy BXIJHIM 30HI (POpMyrHOUOro
orBopy. Ilpu Teuii po3mmaBy cywimi MOJIIMEPIB 3a MEBHUX YMOB OJHH
KOMITOHEHT (BOJIOKHOYTBOPIOIOYHI) yTBOPIOE B MacCl IHIIOTO Oe3mid
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MIKPOBOJIOKOH, OpIEHTOBaHUX Yy HaMNpsAMKy Tedii. 3a JOMNOMOTOI JIaHOTO
croco0y MOKHa OTpUMAaTH MIKPOBOJIOKHA 3 PO3MIpaMU BiJl KUIBKOX JIOJIEH 10
JECATUX JoJield MikpoMmeTpy. BosiokHa MIKpOHHUX PO3MIPIB MalOTh YHIKaJIbHY
CTPYKTYpY: BOHU BKpHUTI MikpodiOpuiamMu 1o BCiii MOBEpXHI. 3aBISKH TaKii
CTPYKTYpi BOHH MarOTh BOBHOIIO/110HI Ta 0aBOBHOMO110H1 BJIaCTUBOCTI.

IHocranoBka 3aBIaHHSA
[Ipu Teuii momiMepHHUX AMCIIEPCii POPMYETHCSA CTPYKTYpa, SIKa BU3HAYAETHCS
MIKpOPEOJIOTIYHUMH TpollecaMu, 1o BiAOyBaioTbcsa. OAHMM 3 OCHOBHHX €
pYHHYBaHHSI PIIKHX CTPYMEHIB, YTBOPEHUX MpHU Tedii po3ruiaBy cymimii. J{is
KepyBaHHS SIBUINEM CHEIU(IYHOTO BOJOKHOYTBOPEHHS € BaXXJIWBUM 3HAHHS
3aKOHOMIPHOCTEH po3maay CTPYMEHIB OJHOTO TMOJIMEPY B MATPHIl 1HIIOTO.
ToMmy akTyallbHOIO €  po3poOKa MPOTpaMHOrO  3a0e3MeueHHd  JJIs
aBTOMATHU30BAHOTO PO3PAXyHKYy MapaMeTpiB KIHETUKH pO3Maay  PIIKUX
CTPYMEHIB B TIOJIIMEPHI MaTPHIII.

OcHOBHA YacTHHA
Bigomo ([1], [2]), m0 piAKWNA IWIHAP € TIAPOJUHAMIYHO HECTAOUIHLHUM.
[IpuunHoOtO ¥oOro pyHHyBaHHA € BHHUKHEHHS Ha MOro MOBEpPXHI 30ypeHb
XBUJILOBOTO XapakTepy, aMmIUNTyJa SKUX 3pOCTa€ EKCHOHEHIaNbHO Yy Yaci:
a=a,-ep(q-t,), Ac a, — MOYATKOBA aMmIuTiTyaa 30ypeHHS; (| — KOeQIiIieHT
HecTabubHOCTI. Komu amruiiTyia 30ypeHHs 32 BETUYHHOIO JOPIBHIOE Pajilycy
CTPYMEHSI, BIH CTa€ HECTA0IJIbHUM 1 pyHHYETHCSI.
BcranoBieno, 1m0 3a IHIIUX OJHAKOBUX YMOB, 3HIDKCHHS BEIUYHHH
MDK(A3HOTO HATATY ),s CIpHsA€ CTAOUIBHOCTI PIIKHX CTPYMEHIB MEHIIOIO
pazaiycy, ToOTO 3a0e3neuyeThesi OJep KaHHs OUIbI TOHKUX BOJIOKOH. Came 31
3MEHILEHHSAM },; ABTOPH 1 IIOB’A3yIOTh MEXaHI3M [i1 pEYOBHH, 110 NOKPAILYIOTh
CIIOPIIHEHICTh KOMIIOHEHTIB Ha MEX1 MOALTY (a3 - KoMIaTHO1J113aTOPIB.

a) 6)

Puc. 1. Crazii npouecy po3smnaay NoixiMepHHX BOJIOKOH Ha Kparwii:
a) MOYaTKOBHUH 3pi3 - MIKpOBOJIOKHA (PiJIKi cTpyMeHi); 0) 3pi3 micis HarpiBaHHA - Kparui

Jnst mociimpKeHHs MpOoLeCiB po3Maay MOJIPONiJICHOBUX MIKPOBOJIOKOH B
matpuill CIIA BHKOPUCTOBYIOTh HACTYIHY METOAMKY. TOHKI MO3I0BXKHI 3pi3U
EKCTPYJaTIB CyMIIlIed PO3MIIIYIOTh Ha HarpiBaJIbHOMY CTOJIMKY MIKpPOCKOITY,
MIJBUIIYIOTH TeMIIepatypy 1 poTorpadyroTs pi3Hi cTafdil mpoiecy po3nany. [Ipu
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BiAMoOBiAHIN Temnepartypi [1I1 MikpoBoJIOKHA CIIOYATKY CTalOTh ‘‘BAPUKO3HUMHM,
a moTiM (110 3aKIHYEHH1 Yacy KUTTS) pO3MagaloThCsl Ha JAHII0KOK Kparieb.
Opep>kaHi pe3yinbTaTh OOpOOISIOTBCS 3a BIIOMOIO MeToAukoro [3]. 3a
JIOTIOMOTOI0 TIporpaMHOro 3abesrneueHHs [4], [S] mocmioBHO 0OYHUCIIOIOTHCS
Koe(dilieHT HecTabUIbHOCTI (|, XBWJIbOBE YHCIO 27R/A,; 3HAXOIUTHCS

Ta0ynboBaHa (YHKITIS Q (3QIeKHICTh MDK XBWJIBOBHUM YHCJIOM 1
CIIBBITHOIIICHHSM B’SI3KOCTEH KOMIIOHEHTIB). B  KiHIIEBOMY pe3yibTaTi
PO3PaxOBYETHCS BEMMUUHY MDXK(Da3HOTO HATATY.

Fezynstatu pozpaxyHkie

Inf2alfd) delta(ln{Za0id) t deltalt] o= deltalln{2al/d)/deltalt)
-2,613 0,538 22,34 10 0053773 3421229
-2,075 0,310 22,44 10 0.030856 4,298073
-1.765 0,448 22.h4 10 0.044764 3.743004
-1.318 0,323 23.04 10 0032335 42349254
-0.994 019 2312 g8 0023849 4840116
-0.803 0,106 23,22 10 00710586 h.2691487
-0.6498 0132 23,38 16 0008224 b, 135393
-0.566 0.074 23.47 9 0008776 b 412680
-0.487 0,055 23,56 9 0.006060 h.546EZE
-0.432 0,045 24.07 11 0004109 h.598714
-0.387 0,053 24,14 7 0007515 h.BE7404
-0.335 0,103 24,22 g8 00712898 h.283268
-0.232 0,030 24,38 16 00018497 h.6G2468
-0.2Mm 0,068 24,46 g8 0.008533 54710149
-0.133 0133 0 I 0.008533 54710149

Puc.2. Po3paxyHKH 3a IpOrpaMor0 KiHeTHKHU PO3May PiJIKOro CTpyMeHs B
oJIiMepHiit MaTpuIl

BucnoBku
[IporpamMHe 3a0e3neyeHHs aBTOMATU3y€E BECh IMPOLEC PO3pPaxyHKIB IO
JOCITIJKEHHIO TEPMOIMHAMIYHOT CTa0ITFHOCTI PIKUX TOJIMEPHUX CTPYMEHIB 1
Ja€ MOXKJIMBICTh 3HAYHOKO MIpOI0 3MEHIIUTH 3aTpaTH 4Yacy Ha BHUKOHAHHS
BEJIUKOTO 00CATY TPYJIOMICTKUX POOIT 1O 00pOOIll EKCIIEPUMEHTAIBHUX JaHUX.
A 3HaHHS BETMYMHHU MiK(]a3HOTO HATATY AACTh MOXKJIMBICTh IPOTHO3YBATH THUII
CTPYKTYPH, 110 YTBOPIOETHCS MPH TeUli CyMilllel MOJIIMEPIB.
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PE3AHOBA B.I., TOJIYHAIA J B.
INPOI'PAMHE 3ABE3IIEYEHHS 1JISA PEAJIIBALIIL METOAY

HAMMEHIINX KBAIPATIB Y MATPUYHOMY BUI'JIAII
REZANOVA V. G., PODUNAY D.V.
SOFTWARE FOR IMPLEMENTATION THE METHOD OF LEAST SQUARES
IN MATRIX FORM

The article deals with theoretical approaches and the creation of software for
implementing the method of least squares in matrix form. Further software can be used by
students and researchers in conducting applied calculations. Because the information
presented in accessible language, and the results are displayed progressively and in a visual
form, the article may be useful in the learning process.

Keywords: regression analysis, linear regression, regression model, linear form, the
method of least squares matrix form.

Beryn
TeopeTtnyHi AOCHIPKEHHS TPalOTh BEJIMKY pPOJb B MPOIECi Mi3HAHHS
00’€KTUBHOI JIHCHOCT1, OCKUIBKH JIO3BOJISIIOTh MIMOOKO 3aHYPUTHCH B CYTHICTh
MIPUPOIHUX SBUII, CTBOPUTH HAYKOBY KapTHUHY CBITy.  P03B’s3aHHS 3a1a4
MaTeMaTHYHUMH  METOJAMH  3IHCHIOETBCS  IIIIXOM  MaTEMaTHIHOTO
dbopmyItoBaHHS 3aj7a4i, BUOOPY METOAY MOCIIIKEHHS MaTEeMaTU4HOI MOJE,
aHaizy OTpUMAHOTO pe3yapTaTy.  MarTemMaTH4Ha MOJENb SBISAE€  COOOI0
CUCTEMY MATEMAaTHUYHUX CIHIBBIIHOMIEHb — (OpMyJ, (QYHKIIN, pIBHSHB, SIKI
OMUCYIOTh 00’ €KT, III0 BUBYAEThCS. B 3aJIe)XHOCTI BiJi MOCTAaHOBKHM 3ajaui,
MO>XYTh BUKOPHUCTOBYBATUCH PI3HI MOJEIIL.
ITocTanoBka 3aBaaHHSA
Yacto B SKOCTI MaTeMAaTHMYHUX MOJENIed BHUKOPHUCTOBYIOTH SIBHI
(GyHKIIOHATBHI 3aJIEKHOCT1 BUTIISTY:

Y = £ (% XX Bos Borees s ), 1)
ne f - Qynxuia perpecii; X, Xp,...X,- He3amexHi 3MiHHI ((akropn);
Py Bor- [y - TapaMeTpu 3alieKHOCTI; & - BHIAAKOBa ckianoBa. OcTaHHS

BBOJUTHCA B MOJENb, KOJIM JIaHI TPOSBIAIOTH TOMITHY BapiaTUBHICTH
BUITAJIKOBOTO Xapaktepy. [[yke Hacto BBaKarOTh, IO & BXOAWTH Y MOJENb
aAIUTUBHO, TOOTO (1) mpuiiMae BUTISA:

Y = (% X1 X B Brren ) + @)

CmiBBigHomensns (1), (2) saBusitoTh co0or0 Mojzeni perpecii abo perpeciiini
MOJENI.

Hesanexunm 3minEuM (aktopam) Xq, X5,...X, HagaoThes Ti 9 iHII

3HAYEHHSI, PU [[bOMY €KCIIEPUMEHTAJIbHUM IIJISIXOM OJIEPKYIOTHCS BiAMOBIIHI
sHauennst Y. Tomi (2) mepexoaWTh y CHCTEMY CIIBBiIHOIIECHb, 3 SKOI

BU3HAYAIOTh MapamMeTpu f, f,,...3,. 3aBIAKN HASBHOCTI BUTMAIKOBOI CKJIAIOBOI
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