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2. Technological methods of production of mono and reinforced casting polystyrene foam models using physical
methods of heat treatment

Pedepar:

1. O6'eKTOM HOCIIIKEHD HAYKOBOI POOOTU € IIPOLIEC TEIJIOBOi OOPOOKM MiHOMOJICTUPOJY 3 BUKOPHUCTAHHSIM HOBUX
disnyHMX MeTOo/iB CIiHIOBaHHS Ta criikaHHg (CBY, VOB, PBT, JI[[]) 11 OTpUMaHHS BUCOKOSKICHUX JIMBADHUX
MOHO- Ta apMOBAHUX ITIHOMO/IEJIEN, a 3 HUX BUIMBKIB 3 HOBUMHU (PYHKIIOHAJIbHUMU BJIACTUBOCTAMU. METOI0
IycepTalifiHOi poOOTH € BCTaHOBJIEHHS 3aKOHOMIPHOCTE! BIIJIMBY OCHOBHMX TEPMOYACOBUX Ta €HEPreTUYHUX
IIapaMeTpiB Ha TEIJIO - MAaCOOOMIHI IpoLecy NpuU CHiHIOBaHHI rpaHyJ1 nojictuposny y CBY, YOB ta cnikansi y PBT;
PO3pobKa Ta peasisalisi TEXHOJIOTIYHUX IIPOLECiB OTPMMAaHHS MOHO - Ta aPMOBAHUX II{HOIOJIICTHPOJIOBUX MOTeei
TEIJIOBOIO 0OPOOKOIO0 Y cTpyMi BUucokux yactoT (CBY), B ynpTpadioneroBomy BunpomiHooBanHi (YOB) Ta y pinkux
BHCOKOTEMIIEpPaTypHUX TeIIOHOCIIX (PBT), BKiII04al0un HaHECEHHS JIETYIOUNX, apMYIOUMX JOMILIOK HAa TOBEPXHIO
rpaHyJ1 MOJIiCTUPOJTY; OflepKaHHS JIMBAPHUX MOJICTUPONIOBUX Mojeneil y PBT. [lucepranist mpucBsidyeHa po3pooLi

TEXHOJIOTIYHMX IIPOLECIB OTPUMAHHS MOHO - Ta apMOBaHUX NiHoOMogenen ais JII'M - npouecy, ontumisariii



napamerpiB (i3sMYHMAX METOJIIB CIIIHIOBAHHS Ta CIiKaHHS TPaHyJI [J1S Pa30BUX MOJeJIeN y IMBAPHOMY BUPOOHULITBI,
a caMe MeToJlaMU y CTpyMi BUCOKUX 4acToT (CBY), y pinkux BUCOKOTeMIIepaTypHuX TemnsaoHocisx (PBT), B
yabTpadiosneTroBomy BunpominioBaHHi (YOB), MeToOM CIIIHIOBaHHSI Ta OJHOYACHOTO HAaHECEHHS! JIETYI0UMX
IYcrepcHUX gomimok (JIIMI). B po6oTi gociigkeHi HOBi METOAMKY CIIIHIOBAHHS Ta CIIIKaHHS PaHyJl NOJIMEPY IS
mogerei, mo razudixyiorscsa (CBY, PBT, VOB, JI[T). Ha ocHOBI fociiKeHb TENI000MIHHIX IIPOLIECiB 1py
CITIiHIOBaHHI Ta CIiKaHHI BUXiTHOTO MOJIICTHPOJIy 32 HOBUMU METOMKaMU 3MOJeJIbOBaHi QiznyHi pouecu
criHoBaHHA rpanysa y CBY, YOB rta cnikanHi y PBT i BcTaHOBJIEHI ix MeXaHi3Mu, SIKi BiIpi3HSIIOTbCS TEIJIOBOIO
B3a€MO/Ii€I0 MK TEIJIOHOCIEM Ta IPaHyJIaMu NOJiCTUPOyY. JJOCigKeHi 3aKOHOMIPHOCTI B3a€MOJIii apMOBaHOI
(TIIT'®) na pigxuit metan (PM) B cucremi "IIMIT - I'M - [IT'® - PM". BcranoBieHi 3aKOHOMiIpHOCTI TEIJIO -
MaCOOOMIHHMX NPOLIECIB B3aeMOZ{i TEMIOBOr0 BUCOKOYACTOTHOTO MOJISI HA MOJIICTUPOJI, & CAME BIJIUB HA TYCTUHY
IiHOMOJIICTMPOJIOBOI MOJEJI 3MIHA TEPMOYACOBUX, EHEPreTUYHUX Ta TEXHOJIOTIYHUX [TapaMETPIB, TAKUX K
BoJIOTiCTb cepeposuiia (W), MOTY>XHICTb BUCOKOYACTOTHOrO Harpisy (P), yac (tcm). BusnaueHi 3akoHOMipHOCTI
BILJIMBY BUCOKOTEMIIEPATYPHUX PiIKUX TEIJIOHOCIB 3 TemnepaTtypoio 100 - 160 OC (PBT) Ha KiHeTHKy, TEpMOYACOBI
rapameTpu CITiKaHHS MiHOMOJiCTUPOJIOBUX MOZesel i XapaKTepUCTHUKY iX AKOCTi. [lokazaHo, 1110 BUKOPUCTAHHS
HOBUX (i3MYHUX METOIB IiICIiHIOBAHHS Ta CIIiIKaHHS MOJIiIMEpY IJ1s1 OTPUMaHHS BUJIMBOK J1a€ MOXJINBICTD
€KOHOMUTH Ha €JIEKTPOEHEPTii, Ha IEBHUX CTaLisIX TEXHOJIOTIYHOTO MIPOLECY, PO3IIHUPIOE CIIEKTP BUKOPUCTAHHS
Pi3HOBUIB M0JIIMEPIB, O3BOJISIE€ PETYIIIOBATU BJIACTUBOCTSMU BUJIMBOK B Pi3HUX TOUYKax iX po3pisiB, Jae

MO>KJIMBICTb aBTOMATHU3allii BUPOOHUIITBA Ta OTPUMYBATH OiJIbIll IKiCHUI BUTIMBOK.

2. Scientific work investigation object is polystyrene heat - treating process with applying of new phish cal
processes of pre-expanding and expanding (high-frequency fields, ultra-violet fields, liquid high-temperature
carriers, alloying dispersive additives) for production of high-quality casting mono- and reinforced polystyrene
models, and castings with new functional properties made of them. Aim of scientific work is evaluation of influence
laws of main time-temperature and energetic parameters heat-weight processes under pre-expanding
polystyrene granules HFEF, UV, and expanding HTC, development and realization of technological processes
mono- and reinforced polystyrene models by heat-treating in high-frequency current HFEF, in ultra-violet beam
UV and in liquid high-temperature carriers HTC, inclusive applying of alloying , reinforcing additives on the
polystyrene granules surface, production of casting polystyrene models in HTC. This thesis presents the
technologies to produce mono and reinforced casting polystyrene foam models, optimisation of physical methods
of polystyrene particles foaming and sintering with the present of high frequency electric field (HFEF), high
temperature liquid conductors (HTC), ultraviolet light (UV), dispersed alloying additives (DAA). New methods of
foaming and sintering of polystyrene particles for foam casting were examined. Heat and mass transfer
experiments of foaming and sintering of polystyrene particles with HTC, UV and HTC were performed. These
experiments shown that different mechanisms of heat transfer between heat media and polystyrene particles had
taken place. An impact between reinforced polystyrene particles, its product of degradation and liquid metal was
analysed. It was established that high thermal conductivity of reinforced particles increased degradation level of
the foam. Mass and heat transfer in the presence of high frequency thermal field was also established. The effects
of heat source on polystyrene particles and process parameters were analysed. Patterns of influence of high
temperature liquid conductors (at temperature 100 - 160 OC) on kinetic, time dependant properties and quality of
sintering and foaming were investigated. It was established that the main parameters of heat transfer between
HTC and polystyrene particles were liquid conductor temperature and time of reaction. It was shown that modern
physical method of foaming and sintering of polymers could be used for the developing of energy safe technology.
New physical methods can increase the spectrum of polymers that could be used for the foam casting; can
selectively improve local casting quality. It is easier to design automotive production lines and control general
quality of the casting with new method of sintering and foaming for the foam casting.
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