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Abstract: Graphene is widely used in the preparation of polymer matrix composites because of its ex-
cellent properties. 3D printing, as an emerging technology, is increasingly applied to the shaping and
processing of graphene/polymer composites. In this paper, three kinds of main preparation methods of
graphene/polymer composites which are solution mixing, melt blending, and insitzu polymerization
were introduced. 3D printing methods and the advantages and disadvantages of inkjet printing, fused
deposition modeling (FDM), stereolithography (SLA) and selective laser sintering (SLS) as well as
their characteristics were summarized. Besides, the applications of 3D-printed graphene/polymer com-
posites in electronics, energy, biomedical and aerospace were reviewed. Finally, it was pointed out
that the further research in this area would be focused on the fabrication of graphene/polymer compos-
ites which have good printability, homogeneous dispersed graphene, and excellent functional charac-
teristics.
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Table 1 Summary of 3D printing methods used for graphene/polymer composites
Z direction Printing speed/
Method Materials Advantage Disadvantage Ref.
resolution/pm (mm s 1)

Inkjet Electrochemically exfoliated graphene/EC 0.025 — [45]
Graphene/PVP 22 3. 44 Wide resolution [46]

I / : Low mechanical
RGO/PVA 10-200 _ range,low cost, [47]

strength, slow
GO/PEDOT 0.008 - simple devices. easy [48]

printing, poor
Modified graphene/P(MAA-co-EG) 100-500 4-10 operation, ) ) ) [49]
Graphene/EC 10-90 0.2 soft materials lnleralc)llon with [50]

. _ substrate
RGO/PANI 0.4 capability (51]
Graphene/PLGA 100-1000 — [52]
FDM RGO/ABS or PLA 200-400 20 Low cost.rapid Anisotropy . [53]
GO/TPU/PLA 400 20 printing , high strength, nozzle clogging, [54]
Graphene/PA12 200 60 multi-material capability, warping parts, [55]
RGO/PLA 200-400 - more material removal of [56]
Graphene/PCL 100-500 — types usable supporting material [57]
By ey
SLA GO/GelMA/PEGDA 25 10 High printing High cost [58]
GO/epoxy-based photopolymer — — ) o [59]
) resolution, good material limitation,
GO/ Acrylate-based photopolymer 50 — [60]
Graphene/GelMA - - surface quality cytotoxicity [61]
SLS GO/PVA 100-200 6.67 Good strength, : [62]
High cost,

Graphene/PA11 75-150 — easy removal of [63]

. , powdery surface
Graphene/PA2200 - - support powder [64]
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Fig. 1 Schematics of typical 3D printing processes for graphene/polymer composites

(a)inkjet printing; (b)fused deposition modeling; (¢) stereolithography; (d) selective laser sintering
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