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1. Characterization
FTIR data were recorded by a NICOLET 6700 spectrometer (Thermo Electron Corporation, USA), and the scanning range was 4000 - 400 cm-1. The curing kinetics were studied by means of a TA Instruments DSC2500.The thermal stabilities of the samples were determined on a TG209 F1 (NETZSCH, Germany). The thermal and mechanical properties were investigated by a DMA Q800 (TA Instruments, USA) in a three-point bending model. The stress relaxation was measured by DMA in tensile resonance mode with dimensions of 20 × 5 × 0.5 mm3. The tensile strength and flexural properties were obtained using a universal testing machine (INSTRON 3366, USA). LOI values were evaluated on an oxygen index meter (Jiangning, China). The UL-94 V rating was evaluated by a CZF-2 instrument (Jiangning, China). Cone calorimetry (Fire Testing Technology, UK) was used to record the burning behaviors of the samples. SEM (Phenom word Prox, the Netherlands) was used to observe the morphologies of the carbon fibres. Raman spectra were obtained on a DXR2xi Raman imaging microscope.
[bookmark: _Toc165059897]2. Curing
[bookmark: _Hlk162305068]The non-isothermal curing behaviors of DT/TGDDM vitrimers with varying DPI and TEOA contents were analyzed via DSC at different heating rates (Figure S1). The apparent activation energy (Ea) of the DT/TGDDM vitrimers was then calculated through linear fitting. Linear fitting curves of ln(β/Tp2) and lnβ for DT/TGDDM against 1/Tp. The Ea for D0T10/TGDDM was determined to be 87.7 kJ·mol-1, while that for D25T10/TGDDM was 79.9 kJ·mol-1 (Figure S1 (d)). The results indicated that within the DT/TGDDM vitrimers, the Ea increased with increasing content of TEOA. This increase exhibited a gradual decline, suggesting that the free hydroxyl groups in TEOA enhanced the curing reaction activity of acid anhydrides and epoxy resins. The catalytic effect of tertiary amines in the TEOA structure aided in the curing of the epoxy resin and acid anhydride.

[bookmark: _Hlk131948282]Table S1. Formulation of cured control and DT/TGDDMs
	[bookmark: _Toc163466862][bookmark: _Hlk131948573]Sample
	[bookmark: _Toc163466863]TGDDM (mol)
	[bookmark: _Toc163466864]MHHPA (mol)
	[bookmark: _Toc163466865]DPI (mol)
	[bookmark: _Toc163466866]TEOA (mol)

	[bookmark: _Toc163466867]D0T10/TGDDM
	[bookmark: _Toc163466868]0.25
	[bookmark: _Toc163466869]1
	[bookmark: _Toc163466870]0
	[bookmark: _Toc163466871]0.10

	[bookmark: _Toc163466872]D25T5/TGDDM
	[bookmark: _Toc163466873]0.25
	[bookmark: _Toc163466874]0.75
	[bookmark: _Toc163466875]0.25
	[bookmark: _Toc163466876]0.05

	[bookmark: _Toc163466877]D25T10/TGDDM
	[bookmark: _Toc163466878]0.25
	[bookmark: _Toc163466879]0.75
	[bookmark: _Toc163466880]0.25
	[bookmark: _Toc163466881]0.10



[image: ]
[bookmark: _Hlk161651480]Figure S1. (a-c) The non-isothermal DSC scanning of DT/TGDDM at heating rates of 5, 10, 15, and 20 K·min-1; (d) linear fitting plots of ln (𝛽/𝑇𝑃2) and ln𝛽 versus 1/𝑇𝑝 based on Kissinger’s equation and Ozawa's equation.

[bookmark: _Toc165059898]3. Thermal properties of the DT/TGDDMs
Table S2. DMA results of DT/TGDDMs
	
	[bookmark: _Toc163466883]D0T10/TGDDM
	[bookmark: _Toc163466884]D25T10/TGDDM

	[bookmark: _Toc163466885]G' at 50 °C (MPa)
	[bookmark: _Toc163466886]1925.4
	[bookmark: _Toc163466887]2685.3

	[bookmark: _Toc163466888]Tα (°C)
	[bookmark: _Toc163466889]202.7
	[bookmark: _Toc163466890]191.7

	[bookmark: _Toc163466891]Rubbery modulus (Er) (MPa)
	[bookmark: _Toc163466892]38.6
	[bookmark: _Toc163466893]32.0

	[bookmark: _Toc163466894]Crosslinking density (υe) (mol·m-3)
	[bookmark: _Toc163466895]3253.3
	[bookmark: _Toc163466896]2760.9



[bookmark: _Toc163466897][bookmark: _Toc165059899]4. Calculation formula for crosslink density according to DMA

[bookmark: _Toc163466899]υe is the cross-linking density in mol·m-3;
[bookmark: _Toc163466900]Er is the energy storage modulus of the rubber platform (taken as Tα+30 °C) in MPa;
[bookmark: _Toc163466901]R is the gas constant 8.314 J·mol-1·K-1;
[bookmark: _Toc163466902]T is the absolute temperature in K.

[bookmark: _Toc165059900][bookmark: _Hlk165057395]5. Digital photographs of D0T10/TGDDM and D25T10/TGDDM burning residues
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Figure S2. Digital photographs of D0T10/TGDDM and D25T10/TGDDM burning residues

[bookmark: _Toc165059901]6. Mechanical properties of the DT/TGDDM/CFs
Table S3. Mechanical properties of the DT/TGDDM/CFs
	Sample
	Flexural strength (MPa)
	Flexural modulus (GPa)
	ILSS (MPa)

	D0T10/TGDDM
	681.3±57.5
	75.2±4.4
	44.4±3.5

	D25T10/TGDDM
	791.0±65.6
	87.4±2.0
	58.0±2.3


[bookmark: _Toc165059902]7. Chemical structures of the degradation products determined by liquid chromatography‒mass spectrometry (LC‒MS)
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[bookmark: _Hlk165057269]Figure S3. Chemical structure of degradation products tested by LC‒MS
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