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Fig.1 Schematic of space weathering of lunar soil and its effect on internal materials!'> '®!
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HAT, SR (ol H 498 60 356 2 b i R o0 JSC-
1. BJE sk MLS-1. HAE - FIK-1. $HFl2E
Bt CAS-1 FIZRIb K241 NEU-1 FIRBF TI-1. B 5L
A, AR W3k 2. Sghr b, X LR ALY
UE AR EFaE, K aaEa

(CaALSi,0q) FAKEN™ (FeTiO,) 55, 7Lt L
D BIFEA XY (Siv Al),0[X=Ca. Na. Fe(—
1)+ Mg; Y=Cr. Al, Fe(=4M)] FMWif (Mg,SiO,+
Fe,Si0,) 25117,

2 ARSI AR %

Table 2 Chemical composition of lunar soil and simulated lunar soil

[17-18]

D%y Apollol1 Apollo14 JSC-1 MLS-1 CAS-1 NEU-1 [EBOER: CUG-/A LRS CLRS-2
Sio, 422 48.1 4771 43.86 49.24 44.92 48.05 47.54 41.89
TiO, 7.8 1.7 1.59 6.32 1.91 2.87 1.18 1.74 7.62
ALO; 13.6 17.4 15.02 13.68 15.8 17.23 17.08 14.01 13.41
FeO 153 10.4 7.35 13.4 11.47 13.09 13.84 10.28 15.90
Fe,0;, — — 3.44 2.6 — — — — —
MgO 7.8 9.4 9.01 6.68 8.72 437 0.14 9.77 7.06
Ca0 11.9 10.7 10.42 10.13 7.25 9.44 5.58 7.14 9.70
Cr,0;4 0.3 0.23 0.04 — — 0.04 — — —
Na,O 0.47 0.7 2.7 2.12 3.08 3.79 8.45 457 2.34
K,0 0.16 0.55 0.82 0.28 1.03 3.01 2.56 3.38 0.78
MnO 0.2 0.14 0.18 0.2 0.14 0.34 1.2 0.13 0.20
P,0; 0.05 0.51 0.66 0.2 0.3 0.54 0.61 0.74 0.25
SO, n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. 0.71
At 99.78 99.83 98.94 99.47 98.94 99.64 98.89 99.81 99.86

R R S I R RSB0 AR CUG-1A 2 —
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Research Status of Additive Manufacturing Lunar in-situ Forming
Technology

Wu Lingzhi'?, Yin Haiging'?*?, Zhang Cong’, Zhang Ruijie>”, Wang Yongwei’, Jiang Xue'?*”,
Qu Xuanhui'**

(1.Beijing Advanced Innovation Center for Materials Genome Engineering, University of Science and
Technology Beijing, Beijing, China; 2.Collaborative Innovation Center of Steel Technology, University of
Science and Technology Beijing, Beijing, China; 3.Beijing Key Laboratory of Materials Genome
Engineering, University of Science and Technology Beijing, Beijing, China; 4.Institute for Advanced
Materials and Technology, University of Science and Technology Beijing, Beijing Lanoratory of Metallic
Materials and Processing for Modern Transportations, Beijing, China)

Abstract: This is an essay in the field of ceramics and composites. For decades, space exploration has been a
hot topic. With the launch of Chang'e 5, China officially opened the first extraterrestrial celestial body
sampling return journey. The lunar base construction program in China is officially on the agenda. Lunar
exploration is the first step for human to conduct deep space exploration, and the utilization of lunar in-situ
resources is of great significance for lunar exploration. Additive manufacturing is an effective means to carry
out in-situ lunar resource utilization to build a lunar base. This paper describes the basic properties of lunar
soil and the characteristics and composition of simulated lunar soil, and focuses on summarizing the current
research progress of simulated lunar soil additive manufacturing in China and abroad. Important challenges
are presented for the key technology of additive manufacturing for the lunar weathering layer (i.e., lunar
soil). The development prospect of additive manufacturing technology and possible ways of implementation

are discussed around China's lunar base construction project.
Keywords: Ceramics and composites; Additive manufacturing; Simulated Iunar soil; In-situ resource
utilization (ISRU); Forming accuracy
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