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Abstract
This paper systematically analyzes the effects of different annealing temperatures, annealing stresses,

CHIERE

NEG|H: XA, By, D, BEK, XNEE, B, B 718 KR R ik 52 A B O R AR FRIT AL ],
MER} 2, 2025, 15(8): 1583-1590. DOI: 10.12677/ms.2025.158168


https://www.hanspub.org/journal/ms
https://doi.org/10.12677/ms.2025.158168
https://doi.org/10.12677/ms.2025.158168
https://www.hanspub.org/

and annealing times on the maximum strain of polyimide/particle composite films. The experimental
results show that the maximum strain of the composite film reaches a peak value at an annealing
temperature of 130°C; appropriately increasing the annealing stress can also significantly enhance
the maximum strain of the sample and improve its ductility. Additionally, long-term annealing (480
minutes) facilitates the deep relaxation of molecular chains and their orientation along the stress
direction, leading to the formation of a more regular amorphous region structure, thereby further
improving the maximum strain of the polyimide composite film. These findings provide a theoreti-
cal basis and technical support for optimizing the mechanical properties of polyimide composite
materials.
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Figure 1. Histogram of the maximum strain distribution of as-cast polyimide composite film samples
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Figure 2. Stress-strain curves of polyimide composite films stress-annealed at different annealing temperatures
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Figure 3. Variation of maximum strain of polyimide composite film with annealing temperature
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Figure 4. Stress-strain curves of polyimide composite films stress-annealed at different annealing stress
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Figure 5. Variation of maximum strain of polyimide composite film with annealing stress
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Figure 6. Stress-strain curves of polyimide composite films stress-annealed at different annealing times
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Figure 7. Variation of maximum strain of polyimide composite film with annealing time
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