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2.1.2. 10 fE&I(Scheme 1, Mn(cica) of 10 = c.a. 2600 or 4100)
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Scheme 1. Synthesis of the thermosetting imide oligomers TriA-X (PMDA diester/p-ODA/PEPA MEE) (n=4 or 7) by in
situ PMR method
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Table 1. Preparation of PMR solutions using various esters and solvents
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Figure 2. Melt viscosity measurements of imide
oligomers
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Figure 3. DMA curves of cured resin films
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Table 2. Shelf life of PMR solutions and properties of imide oligomers and cured resins
Degree of  Synthetic ~ Shelflifeof -, oo Cured resins
Monomer | polymerization Method of PMR solution " (;:'sec) To(°C) E b &
(n) 10s" (days) DSC DMA (GPa) (MPa)  (%)ave
PMDA 4 1 - 98 356 345 3.0 127 14.1
PMDA DEE 4 2 177 118 352 344 29 128 134
PMDA DEE 7 2 14°) 504 344 330 2.8 127 19.0

a)1(I0 method): imidization with p-ODA/PEPA in NMP at 200°C/6h and reprecipitation in H20, 2(PMR
method): imidization with p-ODA/PEPA MEE in 1,4-dioxane. b) in 1,4-dioxane at r.t. ¢) £: Modulus, Gb:

Tensile strength, ev: Elongation at break.
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Figure 4. Optica_l— microscope observation of cross
section of carbon fiber/PMR-type TriA-X(n=7)
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Figure 5. DMA curves of carbon fiber/PMR-type
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Figure 6. SBS(Short Beam Shear)test

Table 3. Mechanical properties of TriA-X CFRP
L B AMIRE (MPa)
PMR # TriA-X 65.9
10 ¥ TriA-X? 64.0

HEEK © ASTM D2344. a) MR-50R, RIS 57EE 16ply, BEEFy 7
L 2 iR, TriA-X(n=4); PMDA/(p-ODA:BAFL)/PEPA=4/(4.5:0.5)/2

D) BEH DS A, FETmer A Y 1 I B BREE S, =X - T 4 — - =X, 2010, 224-227
2) M. Miyauchi, Y. Ishida, T. Ogasawara, R. Yokota, Polymer Journal, 2013, 45, 594-600
3) T. T. Serafini, P. Delvigs, G. R. Lightsey, Journal of Applied Polymer Science, 1972, 16, 905-
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