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Abstract: Additive Manufacturing (AM) has demonstrated substantial potential in the fabrication of advanced components;
however, conventional experimental workflows are often inefficient, resulting in slow process-parameter screening and high
research costs. To address this limitation, this study focuses on the Laser Powder Bed Fusion (LPBF) fabrication of M350
maraging steel and establishes a new high-throughput fabrication and performance-testing framework tailored for metal AM,
together with the corresponding process-optimization strategy. Using this framework, 96 specimens of 32 sets of processing
parameters with a Volume Energy Density (VED) range of 90.58-277.78 J/mm® were rapidly fabricated and evaluated within
72 hours. The resulting samples exhibited a yield strength (YS) of 1215.97-1345.37 MPa, an ultimate tensile strength (UTS)
of 1237.35-1447.72 MPa, and an elongation (EL) of 16.10%-28.50%. On this basis, the sample produced under the optimal
process conditions (YS=1345.37 MPa, UTS=1447.72 MPa, EL=24.77%) was subjected to comprehensive microstructural
characterization, including phase analysis, crystallographic texture, and dislocation-density assessment. These results further

confirm the effectiveness of the high-throughput approach for process optimization and mechanical-property assurance. This
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work provides essential technical support for the efficient LPBF fabrication of M350 maraging steel and offers a broadly ap-

plicable pathway for the accelerated development and industrial deployment of metal additive manufacturing.

Keywords: high-throughput testing; process optimization; laser powder bed fusion (LPBF); martensitic stainless steel
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Table 1 Chemical composition of M350 maraging steel

C Ni Mo Co Ti Al Fe
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Fig. 1 Morphology of M350 steel powder
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Table 2 Process parameters of M350 maraging steel prepared by

LPBF
24 1
WOLTE /W 200~350
FIHEEE/ (mmes™) 600~1 200
11 &) i /mm 0.07~0.115
25 /mm 0.03
PRAE 9 % (VED=P/vht)/(J-mm™) 90.58~277.78

1.3 MRREFE

LPBF FJEIRE i B9 FAE 18 2 BD J7 1) (LI 2b) .
SR FH BT BE R A HE 7K 32 I A5 o ) S PR B 4
MAY-DS80. #|JH Zeiss 40MAT 4 AH &k i i% & Wi 5%
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