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Bonding Process of Polyimide Foam Laminate Structure
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Abstract The new satellite platform put forward application requirements for polyimide foam with lower thermal
conductivity and higher dimensional stability. In order to ensure the reliability of the bonding quality and process feasibility
of the polyimide foam sandwich structure, it was necessary to evaluate the agent selection and performance evaluation.
In this paper, the silicone rubber (RTV-X, GD414) was tested and discussed. Through the comparison of the mechanical
properties, temperature resistance , rheological properties, and 90° peel properties of the adhesive , it was confirmed that
the RTV-X adhesive is suitable for bonding process of polyimide foam sandwich structure. Through analysis and
verification, the bonding pressure method and bonding pressure were determined, and the high and low temperature
mechanical properties and mechanical properties of the specimen after temperature impact were evaluated. It is concluded
that with the selection of RTV—X adhesive and positive pressure =1kPa, the bonding process of polyimide foam sandwich
structure is reliable, and the bonding performance of products is good. The obtained results can provide technological
reference for more task requirements of spacecraft products such as deep space exploration.
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Fig. 1 Configuration diagram of polyimide foam
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Tab.1 Properties of adhesive mechanical

JBERH o /MPa 81% o /MPa UE N
RTV-X 2.0 >200 >2.0 30~50
GD414 >4.0 2300 >1.5 >20
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Tab.2 Adhesive temperature resistance

AFR FIIRE T C SR E THLC
RTV-X ~100~+300 ~110~+350
GD414 —60~+200 —70~+220
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Fig. 2 Illustration for adhesive mechanism
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Fig. 3 The photo of adhesive coated foam
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Fig. 4 Time-viscosity curves of two adhesives at 30°C
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Tab.3 90°peel properties of GD414 and RTV-X adhesives

BeHEH GDAL4FBGRE/N-em™  RTV-X FE5E /N cm™!
1 3.0 3.4
2 3.9 3.3
3 2.6 4.0
4 2.7 35
FHIE 3.0 3.6
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Tab.4 Compression performances before and after

vacuum pressure pretreatment
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Fig. 5 The SEM photos before and after different

compression methods
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Tab.5 Tensile properties of different pressure method

Jifi Jill K 71 /K Pa E/MPa Wy 5454 Ji5 /K Pa 8/%
1 1.323 87.6 163
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Fig. 6 Shearing properties of polyimide foam laminate structure
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Tab. 6 Shearing properties of polyimide foam laminate

structure
33 SYL)IRE/kPa
1 25.6
2 24.8
3 27.9
4 26.4
5 28.9
FEE 26.7
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Fig. 7 Tensile properties of specimens under different temperature conditions
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Fig. 8 Tensile failure morphology for polyimide foam
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