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Processing property of a RTM benzoxazine resin and properties of composites
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(State Key Laboratory of Polymer Materials Engineering, College of Polymer Science & Engineering,
Sichuan University, Chengdu 610065, China)

Abstract: A new high performance benzoxazine resin (BA21) for RTM technique was prepared. The processing
property and cure schedule of BA21 resin, and mechanical properties of BA21 matrix composites using RTM were
studied. The viscosity tests show that BA21 can meet to the requirements of RTM process. A chemorheology model
based on the modified dual- Arrhenius equation was proposed. The model that agrees well with the experimental data
can provide a theoretic support for the mold-filling stage in the RTM process. The overall reaction orders of BA21
were estimated from the isothermal DSC tests based on a modified Kamal kinetics model, and 200 °C was chosen as
the postcure temperature of the composites. The composites with high fiber contents were prepared by the RTM
technique. The flexure strength and modulus of these composites are up to 600 MPa and 30 GPa, respectively, and
the impact strength is up to 200 kJ/m?®.
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plots for BA21
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Table 1 Fitting parameters of cure kinetics model at

different curing temperatures

Curing temperature/C m n m—+n
180 0.90771 1. 85732 2.76503
190 0.63438 1. 88215 2.51653
200 1.01997 2.16334 3. 18331
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Fig. 8 Comparison of cure kinetics model isothermal degree of cure

predictions with experimental measurement
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Number of Fiber volume Density/ Tensile strength/ Tensile modulus/ Impact strength/

layers fraction/ % (g+cm ?) MPa GPa (k] »m™?%)

34 46. 2 1. 65 510. 6 22.5 170. 1

37 51.4 1.76 519.1 27.0 207.5

39 52.6 1.78 609. 1 25.8 216.1

42 57.1 1. 90 596. 2 30.2 210. 6

44 58.9 1.91 562. 7 28.1 216.8
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