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Viscosity and curing characteristics of furan resin containing tantalum

LI Jiang-hong, ZHANG Hong-bo, XIONG Xiang, XIAO Peng, HUANG Bai-yun
(State Key Laboratory of Powder Metallurgy, Central South University, Changsha 410083, China)

Abstract: The viscosity and curing characteristics of furan-resin containing tantalum were investigated based on the
viscosity experiments, DSC and FT-IR analysis. Moreover, the proper impregnation and cure techniques were adopted.
The results show that, furan-resin containing tantalum can maintain low viscosity at 45-50 °C, its apparent activation
energy is 61.61 kJ/mol and reaction order is 0.9. The curing should be done by temperature rising step by step. During the
process of curing, the synthesized reactions happen between C=C, C—O—C at ring and —OH.
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Table 1 Properties of furan resin
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Fig.1 Viscosity—temperature curve of furan resin

containing resin
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Fig.2 Viscosity—time curves of furan resin

containing tantalum
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Fig.3 DSC curves of furan-resin containing tantalum at

different heating rates
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Table 2 Cure kinetics parameters of furan resin containing

tantalum at different heating-up speeds
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5 360.61 2.77 10.17 1.61
10 371.34 2.69 9.53 2.30
20 384.54 2.60 8.91 3.00
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Fig.4 DSC curve of furan resin containing tantalum at

10 ‘C/min heating-up speed
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Table 3  Figure exponent of DSC curve of furan resin

containing tantalum

B/(CC-min ") a b S; n
5 0.508 1.050 0.48 0.87
10 0.595 1.189 0.50 0.89
20 0.930 1.800 0.52 0.91
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Table 4 Eigen temperature during cure reaction of furan resin

containing tantalum at different heating-up speeds

B/("C-min ") Ty/°C T,/ C Ty/°C
5 66.43 87.61 121.87
10 71.98 98.34 133.25
20 83.45 111.54 157.22
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Fig.5 Reology curves of furan resin containing at different

cure temperatures
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Fig.6 FT-IR spectra of furan resin containing tantalum before

and after cure
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