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Fig. 5 (a—h) Schematic diagram of the fabrication process, morphology and mechanical property characterization of graphene/PDMS composite TIMs

prepared via 3D printing””', Reproduced with permission, Copyright 2025, Elsevier
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(d-h) Reproduced with permission, Copyright 2026, Elsevier
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Table 1 Comparison of preparation methods and thermal properties of graphene-based TIMs

Method Filler Matrix Fraction W \I;,I __Ellﬁri4 ) ];l;l(li,(\),ufnl}_up]l(aﬂg /( I\I;‘]Sa) /( K-mf;z*W" ) Refs.
Hydrothermal Graphene aerogel Octadecanol 13.3% / 9.5 / / [49]
assembly Graphene/BN hybrid aerogels Epoxy 39.8%+4.2% 2.1 11.0 / / [50]
Vertically aligned rGO PW 5% / 1.7 / / [51]
Freeze-drying Graphene aerogels Epoxy  1.5%(0.8%, v/v) 1.2 6.6 125.5 / [53]
Graphene aerogels Epoxy  2.3%(v/v)(4.3%) 1.2 20.0 / / [54]
3D printing rGO skeleton PDMS 2.8% / 0.8 0.4 / [55]
BNNS+rGO PDMS 20.0%+20.0% / 6.6 / 422.0 [56]
Graphene foam PDMS 11.6% 28.8 1.6 / / [58]
GNPs+ Graphene foam NR 6.29%(v/v) 10.6 / / / [59]
Graphene network Epoxy 8.3% 8.8 / / / [60]

Template method
Graphene foam Epoxy 6.8% / 8.0 / / [61]
Graphene framework Epoxy 13.3%(v/v) 24.8 62.4 / 28.0 [62]
Highly ordered graphene framework (HOGF) ~ Epoxy 24.7%(vIv) 117.0 13.4 / / [63]
Vertically aligned graphene film PDMS 92.3% / 614.9 / / [64]
Graphene paper-+ Vertical graphene PDMS 38.7%(v/v) / 621.4 8.2 41.7 [65]
Hig%’};;)‘ilrg';?gigty Vertically aligned graphene foam Epoxy 15.5% / 47.9 42 24.4 [66]
vertical arrays Aligned graphene lamella framework PW 9.4%(v/v) / 196.3 / 51.0 [67]
Graphene foam film Acrylate 30.1% 157.8 90.5 1.9 86.7 [68]
Perforated graphene paper Epoxy 28.0%(v/v) 1.1 331.5 8.2 21.0 [69]
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