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W3YUEHME BO3JENCTBUSA MOJUPUKATOPOB PA3JIMYHOMN
INPUPOABI HA TEINIOPUZNYECKHUE U PEJIAKCAIIMOHHBIE
CBOWCTBA L-TIOJINJIAKTHJIA. YACTH |. BIUSTHUE TAJIBKA U
QIMIOKCUANPOBAHHOI'O COEBOI'O MACJIA

10. M. KPMBOI'Y3", B. B. IIEBYEHKO, O. A. MAKAPEHKO

MHucTUTyT MEXaHUKH MeTalIoNoauMepHbIX ciucteM nMenn B. A. bennoro HAH Benapycwu, yi. Kuposa, 32a, 246050, r. 'omens, bernapycs

Llenv pabomsl — uzyuenue menio@puauyeckux u peiaKcayuoHHbLX C8OUCHE KOMNO3UMOB8 HA OCHO8e
L-noaunaxmuoa (I1JIA) ¢ pazruunvim codepoicanuem 3NOKCUOUPOBAHHO20 coesozo macao (DCM) u mu-
HepanbHo20 HanoaHumens (Maibka).

Komnosumot ITJIA ¢ manvxkom u ICM 2omosunu nymem KOMAAYHOUPOBAHUS 8 OBYXUIHEKOBOM IKCmpyOepe npu
memnepamype pacniasa 8 30Hax cmeuienus u svioasmuearus 190 °C. Konuuecmeo ICM 6 o6wveme I1JIA cocmasisiio
3,5, 10, 15 u 20 mac.%. Konyenmpayus manexa 6 11714 eapvuposanu om 3 mac.% do 10 mac.%. Bausnue manvra u
OCM na mennogusuueckue u peraxcayuonnwle ceoticmea I1J/IA uccredosanocy memodamu Ougppepenyuanvro
ckanupyroweti kanopumempuu ([JCK) u ounamuueckozo mexanuyeckozo anamsa ([IMA). Ioxazarno, umo noo oeti-
cmeuem manbka npoucxooum nepecmpotixa Kpucmannudeckux oonacmeii IIVIA, npueooawas k yckopeHuro npoyec-
€a XONOOHOU KPUCALIU3ayuL, Qopmuposanuio 6onee MeIKux u OeeKmHbiX KpUCIAiIumos, pocmy meniomsl
NAABNeHUs, a4 MAKKHCe YBeIUYEeHUIO CIeneHu Kpucmanyrocmu uccieoyemvix TJIA komnosuyui.

Hobasxku SCM cnocobcmesyrom yeenuueruto noosusxchocmu maxkpoyenetl I1JIA, umo nposigisemcs 8 cHudice-
HUU MeMnepamypsl CMeKI08aHUsl U memnepamypsl Xoai00nou Kpucmaniuzayuu. ICM obecneuusarom maxaice
nogvluteHue NIOMHOCMU YRakoeku Kpucmantumos TIJIA u ne enusrom na pazmepwvl u 0egheKkmHoCmy KpUCmauiu-
yeckux oopasosanuil. ObHapyiceno, umo na mepmozpammax oxaaxcoenus I1JIA npu oodaerenuu ICM 6 koauue-
cmae 3,0 mac.% u 5,0 mac.% nabrrooaiomest dK30mepmuyeckue nuky Kpucmaniuzayuu u3 pacnaasa I1JI4 ¢ mak-
cumymamu npu 93,6 °C, moeda xax Ha mepmocpammax oxaaxncoenuss ucxoonoeo I1JIA u opyeux ucciedyemuix
1IJI4 komnosuyuti npoyeccsl KPUCMATU3AYUY U3 PACHIABA HE PeUCPUPYIOMCA.

AHanuz perakcayuoHHblX CNeKmpo8 NoKaA3al, ymo cmpykmypa komnosumos I1JIA, popmupyiowasi-
€A Npu UCNONL308AHUU 8 Kayecmee Moougurkamopos manvka u ICM, cnocobcmeyem obaecuenuio ouc-
cunayuu 3Hepeul, NPUIONCeHHOU K obpazyam éciedcmeue o0pa308anus HeOOHOPOOHOCHmeEl U Hepezy-
JApHOCMel aMOp@HOU U KpUCmaiiuyeckou ¢as, a makdce B03HUKHOBEHUIO OONOJHUMENIbHbIX
UCMOYHUKOB8 BHYMPEHHe20 MpPeHUs.

KuroueBble ci10Ba: MoNMIakTUA, TallbK, STIOKCUIMPOBAHHOE cOoeBoe Macio, koMmmno3uT, JCK-ananuz, [IMA, temn-
No0(U3NIECKHE U PENIaKCAIIIOHHBIC XapaKTePUCTHKH.
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The purpose of this work is to study the thermophysical and relaxation properties of composites based
on L-polylactide (PLA) with different contents of epoxidized soybean oil (ESO) and mineral filler (talc).

Compositions of PLA with talc and ESO were prepared by compounding these components in a
TSSK-35/40 twin-screw extruder at a melt temperature in the mixing and squeezing zones of 190 °C. The
amount of ESO in the PLA volume was 3, 5, 10, 15, and 20 wt.%. The concentration of talc in PLA varied
from 3 wt.% to 10 wt.%. The influence of talc and epoxidized soybean oil (ESO) on the thermophysical and
relaxation properties of L-polylactide (PLA) was studied by differential scanning calorimetry (DSC) and dy-
namic mechanical analysis (DMA).

It is shown that under the action of talc, the crystalline regions of PLA are rearranged, leading to an
acceleration of the cold crystallization process, formation of smaller and defective crystallites, an increase in
the heat of fusion, and an increase in the degree of crystallinity of the studied PLA compositions.

ESO additives increase the mobility of PLA macrochains, which manifests itself in a decrease in the
glass transition temperature and cold crystallization temperature. ESO also provide an increase in the pack-
ing density of PLA crystallites and do not affect the size and defectiveness of crystalline formations. It was
found that exothermic peaks of crystallization from the PLA melt with maxima at 93.6 °C are observed on the
thermograms of PLA cooling when ESO is added in an amount of 3.0 wt.% and 5.0 wt.%, while on the ther-
mograms of cooling of the original PLA and other studied PLA compositions crystallization processes from
the melt are not recorded.

An analysis of the relaxation spectra showed that the structure of PLA composites, which is formed
when talc and ESO are used as modifiers, facilitates the dissipation of the energy applied to the samples due
to the formation of inhomogeneities and irregularities of the amorphous and crystalline phases, as well as
the appearance of additional sources of internal friction.

Keywords: polylactide, talc, epoxidized soybean oil, composite, DSC analysis, DMA, thermophysical and relaxa-

tion characteristics.
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