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AHHOTaNus

Metomom muddepennmansHol ckarupyromeii kanopumerpun (JICK) mccnemoBaHa KMHETHKA OTBEPKICHUS
SMOKCUAHOTO CBS3YIOLIETO Ha OCHOBE JMAHOBOM CMOJIBI, aMUHHOTO OTBEPIUTENS M YCKOPUTENS — OCH3UIIOBOTO
CIUPTA U CATULMIOBOM KUCIOTHI. [ n3oTepmuueckux yciaosuit (40 °C) onpeneneHsl mapaMeTpsl aBTOKaTalIu-
tryeckod moaenu Kamana—Cypypa. [lonydeHHsle pe3yabTaThl MOATBEPKAAIOT JOMUHUPOBAHUE aBTOKATAIIU-
THUYECKOTO MEXaHU3Ma, 00YCIOBICHHOTO HATMYMEM JJOHOPOB MPOTOHOB (OEH3MIIOBOTO CIIMPTA M CAIUIIIIOBOM
KUCIOTH). B cBsa3u ¢ Texanueckumu orpannyeHusmu JCK npu Hu3kux temnepatypax (25 °C) — HA3KUM
TEIIOBBIM IOTOKOM U BBICOKUM YPOBHEM LIIYMOB, HE II03BOJISIOIINM IIPOBECTH KOPPEKTHOE HHTEIPUPOBAHNUE B
W30TEPMUYECKOM PEXHMe, — pa3paboTaHa aabTepHATHBHAS METOJIMKA ONPENEICHUs CTCIIEHH KOHBEPCHH B
TOYKe reneo0pa3oBaHus. MeToquKa BKIIIOYaeT H30TEPMHUUYECKYIO BRIIEPKKY 00pasiia B TEPMOCTaTe B TEUCHHE
BpPEMEHH, COOTBETCTBYIOIIETO MOMEHTY reieo0pa3oBanus, ¢ ocieayomuM nnHamudeckuM JICK-ananuzom
0CTaTOYHOro TerIoBoro sddexra. [losyueHnas creneHb NPEBPALICHUST XOPOLIO COIACyeTcsl ¢ PEOJIOrHyec-
KUMH JaHHBIMH, YTO MOATBEPKIAET KOPPEKTHOCTh MPEIOKEHHOTO noaxona. OTMe4eHo, 4YTO HMEHHO
WHTEpBaJ JI0 Teieo0pa3oBaHus SBISAETCS KPUTUYECKAM JUIS TEXHOJIOTUH BaKyyMHOW HHQY3HH, TOCKOJIBKY
1oCJe AOCTIKEHUS TOUKU Tels NepepadoTKa CBSA3YIOIIEr0 CTAHOBUTCS HEBO3MOXHOM M3-32 AM(D(yY3MOHHBIX
OTpaHUYEHHI U CHU)KEHUS MOIBUKHOCTH TIOJIMMEPHOHN CeTKU. [lomyueHHbIe pe3ynbTaThl MOTYT OBITh HCIIOJb-
30BaHbl JJIS1 NPOTHO3WPOBAHUS BPEMEHH >KHM3HECIIOCOOHOCTH CBSI3YIOLIET0, ONTUMH3ALNN TEXHOIOTHYECKUX
PEKUMOB U CHIDKEHHSI Opaka IPH MPOU3BOACTBE KPYITHOTa0apUTHBIX MOJTMMEPHBIX KOMITIO3UIIMOHHBIX W3/IETUHA
Ha OCHOBE PEAKTOIUIACTUYHBIX CBA3YIOUIHX.
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Abstract

The curing kinetics of an epoxy binder based on a DGEBA-type epoxy resin, an amine hardener, and
accelerators — benzyl alcohol and salicylic acid — were investigated by differential scanning calorimetry (DSC).
Under isothermal conditions (40 °C), the parameters of the Kamal-Sourour autocatalytic model were
determined. The obtained results confirm the dominance of the autocatalytic mechanism, attributed to the
presence of proton donors (benzyl alcohol and salicylic acid). Due to instrumental limitations of DSC at low
temperatures (25 °C) — low heat flow and high noise level, which prevent correct integration in isothermal mode
— an alternative technique for determining the degree of conversion at the gel point has been developed. The
technique involves isothermal holding of the sample in a thermostat for a time corresponding to the gel point,
followed by dynamic DSC analysis of the residual heat effect. The obtained degree of conversion is consistent
with the gel-point time determined rheologically, confirming the validity of the proposed approach. It is noted
that the interval before gelation is critical for vacuum infusion technology, since after reaching the gel point,
processing of the binder becomes impossible due to diffusion constraints and reduced mobility of the polymer
network. The obtained results can be used to predict the pot life of the binder, optimize processing conditions,
and reduce defects in the production of large-size polymer composite products based on thermoset binders.
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