MartemaTH4YHe MO/ICIIOBAHHA NPoLeciB (POPMYBaHHA 0AraTOKOMIIOHEHTHHMX MOJIMEPHHUX
KOMIO3MIIHHUX MaTepiaJiB i3 3acTOCYBAHHSAM HanpasJjeHol (Pi3uKo-XiMivHOI MoTU(IKALil.
MaremaTH4ecKoe MOJAeJIMPOBaHHe NPoueccoB GOPMUPOBAHUA MHOTOKOMIIOHEHTHBIX
MOJIUMEPHBIX KOMIIO3MIUOHHBIX MATEPHUAJIOB € IPUMEHEHUEM HANPABJIEHHOI (U3nKOo-
XUMHYECKON MOAM(PUKALMH.

Mathematical modelling of forming processes of multycomponent polymeric composition
materials by using of the directed physical and chemical modification.

1. Homep aep:xaBHoi peecTpauii Temu - 0109U00037
2. Hayxoswii kepiBHuK - 1.7.H., c.H.c. Koiocos O.€., Konocos A.E., Kolosov Oleksandr Y.
3. CyTb po3po0KH, OCHOBHi pe3yJibTaTH.

(yxp.)

Bupimena BaxMBa HapOJHOTOCIIOAAPChKA 3a/lada, TOB's3aHa 3 PO3POOJICHHSM HAyKOBHX
OCHOB HAIpaBJIEHOTO 3acToCyBaHHSA (i3muHOi Momudikamii y BUTIISAAI YJIBTPa3BYKOBOI 1ii B
TEXHOJIOTIi OIep>KaHHS HIMPOKOTO CIEKTPY BHUPOOIB 13 0GAraTOKOMIIOHEHTHUX ETOKCHUIOIIMEpIB,
CIPSIMOBAHUX Ha IMABUIICHHS €EKTUBHOCTI Ta JOCATHEHHS PECypCO- Ta €HEPro30epekeHHS MpH
iX onepkaHHi.

BcraHoBiieHO 3aKOHOMIPHOCTI BIUIMBY mapaMmeTpiB Y 3-mMoaudikallii Ha eKCIuTyaTarmiiiHi
BIacTHBOCTI enokcuaHux kieroBux kommoswmii (EKK) Ha ocHoBi mmactudikatopa JIEI-1 Tta
KapOOKCHUJIBMIIIIYIOUMX KaydyKiB. 3”’sicOBaHO [iama3oH 3MiHM mapaMeTpiB Y 3-monudikarrii
(wacToTa, amIUIiTy/a, IHTCHCHBHICTh, TEMIIEpaTypa, Maca HaBaXKH), 32 SKHX JOCATAETHCS
HanO1bIe 3MiHeHHS 3aTBepaitux EKK.

Ha ocHOBiI BHKOpHCTaHHS MaTeMAaTHMYHUX METOMIB IUIAHYBaHHS EKCIIEPHUMEHTIB BIEpIIE
CTBOPEHI aJIeKBaTHI CTAaTUCTHUYHI MOJIEINI, K1 OMUCYIOTh BUXITHI 3MiHHI Y 3aJI€KHOCTI BiJl BX1JHUX
3MIHHHX, III0 OTPHMaHI MpPU  PO3B’s3aHHI HACTYyMHHMX 3amad onTumizarii: ckmagy EKK,
MOoAM(IKOBAaHOT  KapOOKCHJIBMINIYIOUMMH  KaydyKaMHd;  TPOTHO3YBaHHS  €KCIUTyaTaIlliHUX
BitactuBoctelt peMonTHOi EKK Ha ocHOBI mimactudikaropa y Burisaai JIEI-1 ta kapOOKCHIBMILIYIOUHX
Kay4yKiB, OTpPUMaHUX 3 BHUKOpHCTaHHiIM ¥Y3-momupikamii 3a armochepHoro tucky. OTpumani
MaTeMaTH4H1 3aJIeKHOCTI JIO3BOJIAIOTH MPOTHO3YBATH BIACTHUBOCTI, @ TAKOXK CHPSMOBAHO PETYIIOBATH
CKJajl BUXiqHuX ermokcuauaux kommosuiii (EK) mpwu 3aiticnenni Y 3-moaudikartii.

ExcriepuMeHTanbHO TOCTIHKEHO, 10 BeMMUMHOK Y 3-KaBiTaliitnoi monudikanii EK moxHa
YIPaBIATH IUIAXOM M1A00Py MEBHUX CIIBBIAHOIIEHb MK 3BYKOBUM 1 CTATUYHUM THCKOM. Briepie
BCTAHOBJICHO, 1110 3aCTOCYBaHHS €()EKTUBHUX MapaMeTpiB 00'€MHOTO BIUIMBY HHU3bKOYACTOTHHUX 1
cepenapouacToTHuX Y3K Ha pimuaHi EK B mpucyTHOCTI sik aTMOCEpHOT0, TaK 1 HAJIUIIKOBOTO
TUCKY NMPHUBOJHUTH JIO MOKPAIIEHHS EKCIUTyaTallifHUX BIIACTMBOCTEW (MILHICTh, nedopMarllis Mmpu
pO3puBi, TEeMIIepaTypa CKJIyBaHHs) HeHamoBHeHUX EIT.

3aBIsIKM KOMIUIEKCHOMY BUKOPHCTAHHIO PE3yJIbTaTiB BUKOHAHUX HAYKOBHX JOCIHIPKEHb Ta
3aMpOIIOHOBAaHUX METOAMK PO3pOOJICHI yTOCKOHAJICHI TEXHOJIOTIYHI 3acaju Ta OOJaJHAHHS IS
3'eqHanHs momietwiieHoBux TpyoonposoaiB (ITIETII) i3 3acrocyBannsm EKK Ta 6anpaxyBanHs
CKJIOCTPiuKO0. PO3p0o0seHi TEeXHOJOTIuHI 3acajy Ta OOJaJHaHHSI MOXXYTh OyTH BHKOPHUCTaHI IS
3'eqnanns [IETII npu BUKOHaHHI PEMOHTY Ia30, -BOJAOIPOBOIIB Ta IHIINX TPYOOIPOBIIHUX CUCTEM
13 [IETTI.

(poc.)

Pemena BayxHast HapOIHO XO3SMCTBEHHAS 3a/la4ya, CBSI3aHHAs ¢ Pa3paOOTKOW HAYYHBIX OCHOB
HAMpPaBIIEHHOTO MPUMEHEHUS (QU3NYECKOW MOAM(UKAIUN B BUAE YIBTPA3BYKOBOTO NEHCTBUS B
TEXHOJIOTUU TOJIYYEHHs] IIUPOKOrO CHEKTpa H3JENMA W3 MHOTO KOMIIOHEHTHBIX 3IMOKCHIHBIX
MOJINMEPOB, HAMPAaBICHHBIX HA TOBBIICHHE YPPEKTUBHOCTH U JOCTIKEHUE PECYpPCO- U IHEPro
cOepeXeHUs TPU UX TOTYUCHHH.

BbisicHeHo BiMsiHHME TapaMmeTpoB Y3-MoIuUKAMM Ha SKCIUTyaTallMOHHBIE CBOWCTBA
snokcuHbIX KieeBblx kommosuiuii (OKK) Ha ocHoBe mmactudukatopa JOI'-1 m kapOoxcui
cofepkIamux KayuykoB. Haiinensl mnapamerpsl Y3-moaunpukanuu (4acToTa, aMmInIMTY.a,



MHTEHCHBHOCTb, TEMIIEpaTypa, Macca HaBeCKH), NPU KOTOPBIX JIOCTHracTcs HauOOIbIlee
ynpouHeHue 3aTtBepaenmux JKK.

Ha ocHoBe wucmonb30BaHUS MAaTCMaTUUCCKUX MCTOHNOB IUIAHUPOBAHHA SKCIICPUMCHTOB
BIICPBBIC CO3JaHbl AACKBATHBIC CTATUCTUYCCKHUE MOJACIN, KOTOPBIC OIHCBIBAIOT BBIXOIHBIC
NEPpECMCHHBIC B 3aBUCUMOCTH OT BXOJAHBIX TCPECMCHHBLIX, KOTOPBIC IOJYUCHBI IpPHU peuIcHnn
cnenyromux 3aaad ontuMmu3anuu: cocraBa DKK, MoaubunmnpoBanHOi KapOOKCHIT COAEPKAIUMHU
Kay4yKaMH; IPOTHO3UPOBAHUE HKCIUTyaTallMOHHBIX CBOMCTB pemoHTHOW OKK Ha ocHOBe
mwiactupukatopa B Buge JOI-1 u KapOOKCHJI  COZIEpIKAIMX KAay4dyKOB, TIOJTYYEHHBIX C
UCTIONIb30BaHUEeM Y 3-MoauduKamy mpu atMochepHoM aaBieHuu. [lomydyeHHbIe MaTeMaTH4YecKHe
3aBUCUMOCTH TO3BOJISIIOT MPOTHO3UPOBATH CBOMCTBA, a TAK)KE HAIMPABJICHO PETYJIMPOBATh COCTAB
MCXOHBIX AMOKcHAHNX KoMnozunuii (OK) mpu ocymectBienny Y3 MoauduKanym.

DKCIEPUMEHTATBHO HMCCIIEIOBAHO, YTO BEIMYMHON Y3 KaBUTAMOHHOW Momudukammu DK
MOKHO YHPaBJIATh ITYTEM noz[60pa OMpCACIICHHBIX COOTHOIICHUN MCKAY 3BYKOBBIM U CTATUYCCKUM
naBjieHUEM. BriepBble yCTaHOBJIEHO, YTO MpuUMEHEeHHE S()PEKTUBHBIX MapaMeTpoB OOBEMHOTO
BIUSHUS HM3KOYACTOTHBIX M cpeaHedacTOTHbIX Y3K Ha kuakoctHele DK B NpPUCYTCTBUM Kak
aTMOC(EpHOr0, TaK M HM30BITOYHOTO, NABJICHUS TMPUBOAUT K YIYUIICHUIO SKCIUTyaTallHOHHBIX
CBOMCTB (ITPOYHOCTH, AeopMaliysi IpH pa3pbiBe, TEMIIEpATypa CTEKJIOBAHUs) HEHAOTHEHHBIX JI1.

Bnarozxap;{ KOMITIJIICKCHOMY HUCIIOJB30BaHUIO PE3YIbTATOB BBIIIOJIHEHHBIX HAay4YHBIX
HCCIIEN0BAHUMN U TOpPEUVIOKEHHBIX  METOIMK  pa3pabOTaHHBIE  yCOBEPIIECHCTBOBAHBI
TEXHOJIOTHYECKHE TIPUHIIAITBI B 000PYIOBAaHUE JJISI COSTMHEHUS TMMOTUITHIICHOBBIX TPYyOOTIPOBOIOB
(II9TII) c¢ npumenennem OKK wu OangaxupoBaHueM CTeksIO JieHTOH. Pa3paboraHbl
TEXHOJIOTHYECKHE MTPUHITUIIBI 1 000pYyI0BaHNE MOTYT OBITh UCIIOJIB30BaHbI i coequnenus 13T
IIPU BBITMOJIHEHUH PEMOHTA T'a30, -BOIOIPOBOIOB U IPYTUX TpyOoIpoBoaHbIX cucteM u3 [IDTII.

(aHrJj.)

The important is decided folk economic task, related to development of scientific bases of the
directed application of physical modification as an ultrasonic action in technology of receipt of
wide spectrum of wares from much component epoxy polymers, directed on the increase of
efficiency and achievement of resourse and energy economies at their receipt.

Influence of parameters of ultrasonic modification is found out on operating properties of
epoxy glue compositions (EGC) on the basis of plasticizer of DEG-1 and carboxyl rubbers. The
parameters of ultrasonic modification (frequency, amplitude, intensity, temperature, mass of hinge-
plate), which the most work-hardening of hardenings EKK is arrived at at, are found.

On the basis of the use of mathematical methods of planning of experiments adequate
statistical models, which describe a weekend variables depending on entrance variables which are
got at the decision of the followings tasks of optimization, are first created: composition of EGC,
modified carboxylrubbers; prognostication of operating properties of repair EKK on the basis of
plasticizer as DEG-1 and carboxyl rubbers, got with the use of uz-modifikation at atmospheric
pressure. The got mathematical dependences allow to forecast properties, and also directionally to
regulate composition of initial epoxy compositions (EC) during realization of BONDS of
modification.

It is experimentally investigational, that by the size of bonds of cavity modification of EK it
is possible to manage by the selection of certain betweennesss by voice and static pressure. It is first
set that application of effective parameters of by volume influence low frequency and
midfrequency ultrasonic on a liquid EC in presence both atmospheric and surplus, brings pressures
over to the improvement of operating properties (durability, deformation at a break, temperature of
glassing) of not gap-filling EP.

Due to the complex use of results of the executed scientific researches and offered methods
the developed is improved technological principles and equipment for connection of polyethylene
pipelines (PEP) with the use of EGC and shrouding flowed a ribbon. Technological principles and
equipment are developed can be utillized for connection of PEP at implementation of repair gass
and plumbings and other pipeline systems from PEP.

4., HasiBHiCTH OXOPOHHHUX JIOKYMEHTIiB HA 00’ €KTH NMpaBa iHTeJeKTYyaJIbHOI BJIACHOCTI.
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5. IlopiBHSIHHA 3i CBITOBUMH aHAJIOTaMH.

B pesynbraTi BUKOHaHHS poOOTH Brepiie B YKpaiHi OTpUMaHO HOBI HAyKOBI 3HAHHS, IO
3HaXOATHCA HA PIBHI KpalluxX CBITOBUX AaHAJOTIB, PE3YylIbTaTOM SIKUX € TEOPETHYHI 3acaau
MaTEMaTHYHOTO Ta EKCIePUMEHTAIBHO-CTATUCTUYHOTO MOJCIIOBAHHS TIPOIECiB  (OpMyBaHHS
6ararokomroneHTHUX [TKM 3a paxyHoK iX 1 ¢i3uko-xiMiuHOT Moaudikairii.

6. ExonoMiuHa npuBadMBicTh /15l IPOCYBAHHS HA PUHOK

3acTocyBaHHS pO3pOOJECHUX TEXHOJIOTIYHMX 3acajy Ta oOOJagHaHHS JO3BOJISIE 3HHU3UTH

cO01BapTICTH Ta MiIBUIIUTH SIKICTh BUPOOIB 3 6araTOKOMIIOHEHTHHX erokcunoiaimMepiB. Kpim Toro:
— Ppo3poOJICHO HOBI TEXHOJIOTIUHI 3acajy Ta OOJaJHAHHS JJIs OJIepyKaHHS BUPOOIB 3 PIIUHHHUX

komnosumid  EIl  Y3-kaBitarmiitHoro  Moaudikalii€to, 10 JTO03BOJSIOTH  IMiJIBUIIYBaTH
TEXHOJIOTTYHI XapakTepucTuku E3 Ta excruryaramiiini BmactuBocti 3arBepaimx EIl Ha ix
OCHOBI MPHU OJJTHOYACHOMY 3a0e3MeueHH] €HepProoIiaIHocTi. Pe3ynpraToM 1IbOTO € TIiABHIIECHHS
Ha (30 — 50)% 3MOYyBaJIbHOI CIPOMOXKHOCTI EMOKCHJHOI MATpHIll 1 TOKpAIleHHS 1l
TOMOTEHI3aIlii, 110 CIIPHsIE OUTBI MIBUAKOMY 1 IKICHOMY IMPOCOYYBaHHIO, a TaKOXX 301TBIITCHHIO



anresii 3arBepaimx EIl 10 moBepxHi KOHCTPYKIIMHHX MarepiagiB B cepeaHboMy Ha (20 —
30)% npu ckopoueHHi yacy BurotoBneHHs 3aTBepauux EIly (2 —2,5) pa3u;

— 3HaAlICHO ONTHMAabHI PEXHMHI MapameTpu npouecy Y3-monudikarii pinkux EK, a came
4acTOTa, aMIUTITy/la, IHTEHCHUBHICTh, Yac, TEMIEPATypa, TUCK, SIKI BUKOPHUCTOBYIOTHCS IS
JIeTepMiHaIlii ~ KOHCTPYKTHBHO-TEXHOJIOTIYHHMX  [apaMmeTpiB  peamizyrodoro  Y3-
TEXHOJIOTIYHOTO O00JIamHaHHA (BaHH ig 00'€eMHOTO O3BYYYyBaHHS, IMPOCOYYBAIBHOTO,
JI03yBaJILHOTO 1 aKTHBAIIITHOTO 00N IHAHHS);

— po3poOJIEHO  yIOCKOHAJIEHI TEXHOJOTIUHI 3acaaud Ta oOJamHaHHS 11 (GopMyBaHHS 13
3aCTOCYBAaHHSIM  HHU3BKOYACTOTHOI Y 3-Moaudikamii 3MIITHEHUX IMIIOPTO3aMINTyIOUYUX
TEPMOOCAKYIOUUX MY(PT 3 eeKkToM mam'sati HOpMH, 10 BUKOPUCTOBYIOTHCS IS 3'€THAHHS
ITE- Tpy06 sx okpemo, Tak 1 pa3oM 3 OaHJaXKyBaHHSIM CKIIOCTPIYKOIO, TPH 3MIMCHEHHI
PEMOHTY ra30,- BOJOIPOBO/IIB Ta IHIIUX TPYOOIPOBITHUX CHCTEM.

7. TloteHuiiiHi kopucTyBaui (rajay3i, MinicrepcTBa, niinpueMcTBa, opramisanuii).
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«TexBoeHCEPBICH.

8. CrtaH rotoBHOCTi po3po0KH.
Po3pobOiieni  TexHosioriuHi 3acagu Ta oOmamHaHHS A (QopMyBaHHS ~— BUPOOIB 3
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BUPOOHUIITBO.

9. IcHymoui pe3yJbTaTH BIPOBAIKEHHS.
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11. lepeaix myOJikaniii 3a MaTepiajJaMu J0CTi’KeHb 32 MepioJl BUKOHAHHS PO3PO0KH
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