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Polysiloxane-modified High-temperature-resistant
Thermosetting Polyimide Adhesives
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College of Chemistry and Chemical Engineering, Nanjing University, Nanjing 210023, China)

Abstract: Based on the excellent high-temperature resistance, high reactivity, and multiple reactive sites
of amino-terminated hyperbranched polysiloxane (NH,-HPSi), a series of modified acetylene-terminated
thermosetting polyimide (PI) adhesives were prepared via in situ polymerization. The effects of NH,-
HPSi on the bonding performance, thermal properties, and thermomechanical properties of modified PI
adhesives were systematically investigated. The results demonstrated that the shear strength of NH,-HPSi-
modified PI adhesives increased from 10.3 MPa to 13.8 MPa, while the real-time shear strength at 400 °C
improved from 0.9 MPa to 2.6 MPa. After aging at 400 °C for 3 h, the modified adhesive retained a shear
strength of 12.2 MPa, with a retention rate of 86.6%. Moreover, the thermal stability of the modified
PI adhesives was enhanced, with the thermal decomposition temperature increasing from 534.4 °C to a
maximum of 553.8 °C. This improvement is attributed to the formation of a highly dense dual-crosslinked
network structure between NH,-HPSi and acetylene-terminated PI, which further enhances the high-
temperature resistance and bonding performance of the PI adhesive. This study provides a novel approach
for the preparation of advanced high-temperature-resistant PI adhesives.
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Figure 1 Preparation process of NH,-HPSi modified thermosetting PI adhesive
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Figure 2 Characterization of the structure and thermal stability of NH,-HPSi: (a) Physical image; (b) FTIR spectrum; (c) 'H-NMR
spectra; (d) GPC curve; (e) Particle size distribution; (f) TG curves
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Figure 3 Structural characterization of NH,-HPSi/PI: (a) diagram of prepolymer powder and adhesive solution; (b) FTIR
spectra; (¢) XPS spectrum; (d) XRD spectra
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Figure 4 Thermal stability characterization of NH,-HPSi/PI: (a) TG curves; (b) DTG curves
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Figure 5 DMA curves of NH,-HPSi/PI: (a) storage modulus-temperature curves; (b) tan J-temperature curves
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Figure 6 SEM images of NH,-HPSi/PI: (a) PI; (b) PI-1; (c) PI-2; (d) PI-3; (e) PI-4; (f) PI-5
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Figure 7 Characterization of bonding performance of NH,-HPSi/PI adhesive: (a) schematic diagram of bonding test; (b) physical
picture of high-temperature load-bearing; (c) bonding strength at room temperature and after aging at 400 °C for 3 h; (d) bonding
strength at 400 °C; (e) comparison of the adhesive performances of NH,-HPSi/PI with the reported high temperature resistant adhesives
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