OITHUC 3ABEPLIEHOI PO3POBKH
HaiimenyBaHHs po3po0ku (VKpaincbKkow, aneniicvkon).

Po3po0JieHHsI TexXHiYHMX peKkoMeHAalili 1O CTBOPEHHIO IIPOLECiB MPHUIOTYBAHHA
TEPMOILIACTUYHUX  MOJIMEPHMX  KOMIO3MIIMHMX  MarepiajiB Ta  (opMyBaHHS
iHTeIeKTyaJIbHMX BUPOOIB 3 HUX

Development of technical recommendations for the creation of processes for the
preparation of thermoplastic polymer composite materials and the formation of intelligent
products from them

1. Howmep aepxaBnoi peectparii - 0119U100811, nHomep peecTparii B yHiBepcuTeTi — 2215 11.
2. HayxoBuii KepiBHHEK K.T.H., mpod. CiBenpkuii B.1., Sivetskyi V.I.
3. CyTb po3po0OKH, OCHOBHI pe3yabTatu. (VKp., anai.; obcseom ne menwe 1500-2000 3naxis

KOJCHOIO MOBOIO).

B pe3synbrari BHKOHaHHS poOOTHM poO3poOJIEHA HOBAa TEXHOJIOIisl BHUIOTOBJICHHS
IHTENEKTYa bHUX TOJIMEPHUX KOMITO3MIIIMHUX MarepiajiB 3 BUKOPHUCTAaHHSM JaTYMKIB, MIO
3a0e3MeYyl0Th MOXJIMBICTh OTPUMAaHHS JOCTAaTHHOTO PiBHA 1H(OpMalii Mpo cTaH MOJIMEpHOI
KOMITO3UIIiT Ta BUPOOIB 3 HUX JJISi BUTOTOBJICHHS HA X OCHOBI BiJIMOBIIATBHUX KOHCTPYKIIHHIX
BHPOOIB.

HI1sIXOM YHUCIIOBOTO MOZETIOBAHHS BCTAHOBJICHI pAIliOHANBbHI TEXHOJIOTIYHI MapaMeTpH
IPOILIECIB BBEIEHHS 1HTENEKTYaJbHUX IAaTUMKIB y TEPMOIUIACTUYHUHN MOJIMEpHUI Martepiai
METOaMH 1HXKEKIii Ta 3MINTyBaHHs, IX pe3yJIbTaTH MIATBEPIKEHO EKCTIEPUMEHTAIBHO.

Po3pobneHo TexHoJorii Ta ynoCKOHaleHe OOJaHAHHS Ui BBEICHHS 1HTENIEKTYaJbHHUX
JATYNKIB Y TEPMOIUIACTHYHUH MOJIIMEPHUI MaTepiall B Mpolecax JUTTA Mix THCKOM, 3D-npyky
Ta ekcTpy3ii. Ha Hux 6yno oTpuMaHo nateHTH YKpaiHu.

Po3pobsieHo Ta OOIpYHTOBAaHO YHCIOBHM MOJCIIOBAHHSAM CXEMY €JIEKTPOCTAaTHYHOTO
METOJIy HEPYHHIBHOTO KOHTPOJIO CTaHy IHTEJICKTYaJbHUX AATYUKIB y MOJIMEPHOMY BHUPOOI B
3aJIKHOCTI Bl IIMOMHM  pO3TalllyBaHHS, BJIACTUBOCTEM MaTepialy Ta TIeoMeTpii.
3arponoHOBaHO ONTHMAaJbHY KOHCTPYKIIIO CEHCOpa Al KOHTPOJIIO CTaHy IHTEJEKTyalbHUX
JATYMKIB Y MOJIIMEPHOMY BHPOOI.

CTBOpEHO €KCIEepUMEHTAIbHYy YCTaHOBKY 3 JIOCHIDKEHHS 1HXKEKLIHHOI TeXHOJOoril
OTPUMAaHHS 1HTEJIEKTYaJIbHUX IMOJIMEPHUX KOMIIO3ULINHUX MaTepiajliB METOJAOM €eKCTpysii,
pPO3pOOJIEHO METOJIMKY EKCIIEPUMEHTAIbHUX JOCHIKeHb. EKCIepUMEHTaNnbHO BH3HAUEHO
3aJIEKHOCTI TIMOWHU 3aHYpPEHHS TBEPAMX YAaCTHMHOK 1 IOTOKIB IOJIMEPHOI CyMilIl BiJ
MIBUJIKOCTI ITOTOKY, CITIBBIIHOIIEHHS B A3KOCTEH 1 KyTa HaXWIy 1HKEKIIHHOIO MPUCTPOIO.

JocnigxeHi TexHoOrii Ta po3po0seHi cnocoOu BBEACHHS IHTEIEKTYaJbHUX JATUUKIB Y
TEpPMOIIACTUYHI MHOJIMEpHI MaTpUIll MPH BUTOTOBJIEHHI BIANOBIAAIBHUX KOHCTPYKTHBHHUX
neraned.  BcraHoBineHi  eeKTHBHI  TEXHOJIOTIYHI  [apamMeTpud  MpOILECIB  BBEIEHHS
IHTENEKTYaIbHUX JIATUUKIB B TOJIMEPHY KOMITO3UIIIIO.

As a result of the work, a new technology for the production of intelligent polymer
composite materials using sensors that provide the ability to obtain a sufficient level of
information about the state of the polymer composition and products from them to manufacture
on their basis responsible structural products.

Rational technological parameters of processes of intelligent sensors introduction in
thermoplastic polymeric material by injection and mixing methods are established by numerical
modeling, their results are confirmed experimentally.

Technologies and improved equipment for the introduction of intelligent sensors in
thermoplastic polymer material in the processes of injection molding, 3D printing and extrusion.
Ukrainian patents were obtained for them.

The scheme of electrostatic method of non-destructive control of the state of intelligent
sensors in a polymer product depending on the depth of location, material properties and



geometry is developed and substantiated by numerical modeling. The optimal design of the
sensor for monitoring the status of intelligent sensors in the polymer product is proposed.

An experimental setup for the study of injection technology for the production of intelligent
polymer composite materials by extrusion has been created, and a method for experimental
research has been developed. The dependences of the immersion depth of solid particles and
flows of the polymer mixture on the flow rate, the ratio of viscosities and the angle of inclination
of the injection device were determined experimentally.

Technologies and methods of intelligent sensors introducing into thermoplastic polymer
matrices in the manufacture of responsible structural parts have been studied. Effective
technological parameters of processes of introduction of intelligent sensors in a polymeric
composition are established.
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