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Development of polyimide adhesive film and the application to
high temperature sandwich panels
Toshio Ogasawara, Shingo Ayabe, Yuichi Ishida, Yasuo Kogo

Sandwich panels made of CFRP are widely used for structural components of aircrafts, satellites and space vehicles because of
their excellent characteristics such as lightweight and high stiffness. Heat resistant Sandwich panels will be required for future
aerospace system operated in high temperature environment such as Mars explorer, supersonic/hypersonic transportation systems.
The objective of this study is to develop a high temperature sandwich panel of which operating temperature exceeds 250°C. A novel
phenylethynyl-terminated PMDA-type polyimide “TriA-X” developed in JAXA was applied for the matrix resin of CFRP and film
adhesive. Surface-treated carbon foam was used for the core material. As a result, a sandwich panel made of polyimide CFRP and
carbon foam core was successfully fabricated. Mechanical properties of the sandwich panel were evaluated using flatwise tensile
tests and three-point bending tests. It was demonstrated carbon/polyimide /polyimide adhesive sandwich panels exhibit more
excellent mechanical properties at 200°C as compared with carbon/epoxy /epoxy adhesive sandwich panels.
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Fig. 1 Chemical structure of TriA-X imide oligomer.
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Fig. 2 Schematic of the jig and specimen for single lap shear
test.
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Table 1 Cure cycle for sandwich panels.

Epoxy sandwich panel| TriA-X sandwich panel

Epoxy CFRP TriA-X CFRP
[0/90/+45] plain fabric, 3ply

skin

GRAFOAM FPA-10
surface-treated

core | GRAFOAM FPA-10

adhesive AF163-2 TriA-X
cure 122°C(1h) 310°C(15min)—370°C(1h)
cycle 0.1 MPa 0.1 MPa
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Fig. 3 Test configuration for flatwise tensile test.
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Fig. 4 Test configuration for three-point bending test.
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Fig. 5 Photograph of TriA-X film adhesive.
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Fig. 6 X-ray CT image of TriA-X sandwich panel.
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Fig. 7 Result of single lap shear test at room temperature.
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Fig. 8 Relationship between shear strength and temperature.
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Fig. 9 Result of flatwise tensile test.
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Fig. 10 Result of three-point bending test.
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Fig. 11 Photograph of TriA-X sandwich panel after testing.
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