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Table 1 Parameters and properties of MAX-phases-based ceramics fabricated by 3DP

Infiltration Volume Flexural Fracture
Preform Melt  temperature  shrinkage Phase content strength toughness Ref.
/°C / vol% / MPa / MPa-m*?
Tic Si 1700 51.6 T'ﬁ;gz’;i(':s'z' 203 + 18 _ [20]
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Research Progress on MAX-Phase-Based Ceramics
Fabricated by Three-Dimensional Printing

FAN Xiao-Meng, YIN Xiao-Wei, MA Yu-Zhao

Science and Technology on Thermostructural Composite Materials Laboratory, Northwestern
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Abstract: This paper reviews the progress of MAX-phase-based ceramics fabricated by a
combined process of three-dimensional printing (3DP) and reactive melt infiltration (RMI). For the
preparation of dense MAX-phase-based ceramics, 3DP plays two roles: the first one is to realize the
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formation of preforms, the second one is to optimize the microstructure by the design of pore
structure and preform composition. The as-prepared preforms have a typical bimodal pore size
distribution, which is beneficial for the RMI. The combination of 3DP and RMI can realize the
near-net-shape fabrication of dense MAX-phase-based ceramics, and the microstructure, mechanical
behavior and electromagnetic shielding properties can be tailored by adjusting the initial raw material
in the preform, the melt and the infiltration temperature.

Keywords: MAX phase; Three-dimensional printing; Reactive melt infiltration; Near-net-shape
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