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Prediction of processing windows for low viscosity epoxy resin system used in RTM
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Abstract; In order to efficiently predict the rheological viscosity of low viscosity epoxy resin TQ-50 and determine
suitable processing window in resin transfer molding ( RTM ) process, the properties of TQ-50 resin system
including curing reaction characteristics, static viscosity, dynamic viscosity, and gel time were systematically
investigated by using differential scanning calorimetry (DSC) , viscometer, rheometer, and gel time tester. Based
on the experimental results, the static rheological model of TQ-50 was established by using Arrhenius equation. It
was found that the rheological model was well consistent with the experimental results and could accurately describe
the chemical rheological behavior of TQ-50 in low viscosity range. On the basis of the rheological model, three-
dimensional prediction maps of temperature, time, and viscosity as well as viscosity curves of temperature and time
were established, and the processing window was predicted, which provided guidance for the optimization of process
parameters. Results show that when the viscosity was lower than 500 mPa - s, the optional processing window
temperature was 50 ~70 °C, and the holding time was about 150 ~ 180 min. When the viscosity was lower than

200 mPa -

The resin system has a wider range of suitable injection temperature and longer injection time, which can meet the

s, the optional range window temperature was 55 ~70 “C , and the holding time was about 56 ~96 min.

basic requirements of RTM processing.
Keywords: resin transfer molding ( RTM ) ; epoxy resin; rheological model; processing window; low viscosity;
composite material
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Fig. 1 DSC curves of TQ-50 resin at different heating rates
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Tab.1 DSC data collected at different heating rates

B/ T/ T’p/ ./ AH/

(°Cmin~") < C e (J-g™H)
2 80.6 141.8 216.0 480.4
5 90.1 165.5 256.1 566.9
10 97.4 184.1 262.2 497.5
15 100.3 198.9 276.3 496.4
20 116.0 210.0 291.4 480.3
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Fig.2 Linear fitting of temperature and heating rates
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Fig.3  Gel time of TQ-50 resin at different temperatures
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Fig.5 Non-isothermal viscosity curve of TQ-50 resin system
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Tab.2 Values of 1, and £ at different constant temperatures
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Tab.3  Prediction of processing window for TQ-50 resin
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