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Research Progress in 3D Printing Technology for Polymer-derived Ceramics

CHEN Minyi
(Guangdong Institute of Scientific & Technical Information, Guangzhou 510030, Guangdong, China)

Abstract: Polymer-derived ceramics have excellent properties, such as oxidation resistance, corrosion resistance and high
temperature resistance, which have been developed rapidly in the last 50 years since they were proposed. They have shown
potential applications in the fields of aerospace, machinery, energy, information and microelectronics. In recent years, with the
development of 3D printing (additive manufacturing) technology, the development of polymer-derived ceramics with 3D printing
has attracted more and more attention. This is simply because 3D printing breaks through the technical bottleneck in preparing
polymer-derived ceramic parts with special shapes, thus opening up a new way to expand the production and application of
polymer-derived ceramics. Aiming at the application of 3D printing technology in the preparation of polymer-derived ceramics,
this paper is aimed to summarize the research status and progress in polymer-derived ceramics by using stereolithography-based
3D printing and direct ink writing. Also, the development foreground of 3D printing technology of polymer-derived ceramics in
the future was prospected.
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Tab.1 Mainstream 3D printing technologies [16:17]

Process Technology

Materials

Fused deposition modeling (FDM)
Direct ink writing (DIW)
There dimension printing (3DP)

Material extrusion

Material jetting Ink ietprinting (IJP)
Laser Stereo lithography apparatus (SLA)
polymerization Digital light procession (DLP)

Selective laser sintering (SLS)

Laser melting Selective laser melting (SLM)

Laser engineered net-shaping (LENS)

Material adhesion Manufacturing (LOM)

Solid organic materials, such as ABS, PLA, etc.

Solid or liquid organic, inorganic and metal, such as
photosensitive resin, wax, gypsum, etc.

Liquid organic materials, such as photosensitive resin, etc.
Solid organic, metal and inorganic materials, such as
nylon, titanium alloy, stainless steel, alumina powder, etc.

Solid organic, metal and inorganic materials, such as
paper, wood chips, stainless steel, etc.
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Fig.1 Flow chart of 3D printing polymer-derived ceramics with stereo lithography-based 3D printing: (a) preceramic polymers,
(b) stereo lithography-based 3D printing, (c) printing body and (d) pyrolysis
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