Polyimides for resin transfer molding
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Most research of PIs was focused on 4,4-bridged dianhydride in the past decades. Recently,
isomeric of Pls based on 3,3- and 3,4- bridged dianhydride are attracted much attention for their
unique properties, different from conventional Pls based on 4,4-bridged dianhydride. Most of the
dianhydrides, such as biphenyltetracarboxylic dianhydride (BPDA), oxydiphthalic dianhydride
(ODPA), thiodiphthalic dianhydride (TDPA), etc. can be synthesized by 3- or 4-chlorophthalic
anhydride. We found that isomeric polyimides based on asymmetric dianhydride showed better
solubility and processing ability than that based on symmetric dianhydride, while they hold the
thermo-stability and mechanical property in about the same level.

PMR (in situ Polymerization of Monomer Reactants) type polyimides (Pls) are well known for
their outstanding high temperature resistance, mechanical properties, and good processability. It
can lead to substantial component and vehicle weight reduction. Processing of PMR resin is
limited in prepreg-based method, which are extremely low efficiency. And the fabrication of high
quality complex shaped composite structures is difficult using autoclave technique. Resin transfer
molding (RTM) offers an alternative method, which can reduce component fabrication costs by as
much as 50% over compression or autoclave processing of prepreg materials. Most PMR Pls
endcaped with norbonene are crosslinked above 250°C, which viscosity is usually above 100Pa-s

- at that time. While, phenylethyny! terminated imide (PETI) oligomers are cured at above 350°C,

which can up-broaden the processing window and stable viscosity below 300°C for more than 2h.
Thus, PETI oligomer become one of the candidate materials for RTM.
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" Three isomers of thiodiphthalic anhydride (TDPA) were prepared starting from 3- and
4-chlorophthalic anhydride. The polyimides based on TDPA and ODA end-capped with
~phenylethynyl phthalic anhydride were synthesized by the conventional procedure. Three Pls
resin’s rh ss rleological behaiar i s shomure 1. We can see the three oligomers based on

TDPA exhibit very low viscosity from 250 to 350°C, which are much lower than the viscosity of

PMR-15. The lowest viscosity of the oligomers is 1.5Pa-s at 310°C. The resin’s viscosity increase
only after the temperature reaches 325°C, showing more broaden window than PMR-15 resin to
process. The processing window is lifted about 100°C compared with nadic endcapping. A
serious of copolyimides with different percent weight of TDPA show the viscosity below 1 Pa.s
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(shown in Figure 2) at high temperature. The viscosity of polyimide resin increase no more than
1Pa.s within 120min(260°C and 280°C), which show polyimide resin at high temperature is quite
stable (shown in figure 3). The temperature of 3% weight loss of cured resins in air are above 500
C. Study on the Pls resins based on TDPA demonstrates a promising potential application for
- advanced materials via resin transfer molding processing. Further studving on polvimide for RTM
processing is still undergoing in our lab.
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Fig.1 The rheological behavior of polyimides Fig.2 The rheological behavior of polvimides
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