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Abstract: 3D printing, as a new manufacturing technology, has been widely applied in the forming and
manufacturing of various materials with enormous development prospects. Graphite has excellent high-
temperature resistance, conductivity, thermal conductivity, thermal stability, and chemical stability,
widely used in fields such as metallurgy, energy industry, aerospace, and nuclear industry. Using graphite
and its composite materials as the matrix and 3D printing technology to produce graphite products can
reduce the graphite production cycle, improve material utilization, reduce graphite dust pollution, and
provide an efficient and economical comprehensive solution for personalized customization and industrial
application of high-performance and complex shaped graphite. This article focuses on the 3D printing
technology of graphite and its composite materials, analyzes and discusses the advantages and
disadvantages of each technology, introduces the performance and application of graphite products formed
by 3D printing, discusses the opportunities and challenges of graphite and its composite materials in the
development process of 3D printing, and puts forward expectations and prospects for this. The
development of graphite 3D printing technology needs to develop the types of expansion of graphite
composite materials and new printing equipment and its supporting equipment, and conduct 3D printed
graphite post -processing technology based on traditional graphite process.

Key words: graphite 3D printing;size accuracy ; microwave absorption; graphite electrode
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Fig. 1 3D printing technologies and applications of graphite

and its composites
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Table 1 Advantages and disadvantages of 3D printing technology based on graphite and its composite materials

3D printing Density/  Porosity/
Materials - Precision Advantages Disadvantages Ref.
technology (grem *) %
SLS Graphite/ 0.4-0.8 50-80 pm High resolution, high quality, High cost, poor performance [20-22]
Carbon fiber / and truly arbitrary design of the composite materials
Thermosetting
resin
FDM Graphite/ - mm Relatively high printing speed, Low resolution, limited printable [ 27-28]
Thermoplastic can printed device size materials, and low surface quality
resin of the printed devices
BJ Graphite/Binder  0.8-1.0 40-50 pm Accurately controlled , high Low resolution, poor mechanical ~ [10]
efficiency,low cost, high material properties of the device
utilization, and industrial
production can be realized
DIW Graphite/Resin mm Low cost, material selectivity High requirements of printing ink, [35-36]
mixed ink poor mechanical properties and

electrical conductivity of the

printing device
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Table 2 Performance and application of 3D printing materials based on graphite and its composite materials

3D printing

echnology Materials Dimension Performance Application Ref.
SLS Graphite/mullite/iron  oxide/ ®7 mm>X2.5mm Minimum microwave reflection loss at Microwave absorbing material [46]
phenolic resin 14.08 GHz is —41. 81 dB
FDM Graphite/graphene/polylactic @7 mm 2.5 mm Minimum microwave reflection loss at Microwave absorbing material [47]
acid/polyurethane 18 GHzis —12. 84 dB
FDM Nano graphite/polylactic acid 20 mm>X20 mm  Detection limit of lead and cadmium are Electrochemical sensor [49]
0.16 mg/L and 0. 32 mg/L respectively
FDM Nano graphite/polylactic acid ~ ®34 mm X 12 mm Detection limit of manganese is 1.6X Electrochemical sensor [50]
10° mol/L
FDM Natural graphite/polylactic acid ®8 mmX40 mm  Detection limit of ATR 0. 13 pmol/L Electrochemical sensing electrode [ 51]
DIW Graphite/SiO 806 um Area capacity is 33. 2 mAh/cm?® at Battery anode [56]
0.3C
DIW Natural graphite/Carbon 786. 7 pm Area capacity is 13. 68 mAh/cm” at Battery anode [57]
nanotubes/Carboxymethyl 0.1C
cellulose
DLP Graphite/carbon nanosheets/ Volume capacitance is 0. 81 F/cm’ Supercapacitor electrode [60]
NiCo,0,
DIW Graphite/nanocellulose/ Specific capacitance is 25. 6 F/g Supercapacitor electrode [61]
glycerin
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