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Abstract

The mold plays a critical role in die casting, which the quality of the mold directly determines
the properties of the cast parts and also significantly influences production costs and cycle time. H13
hot work tool steel is commonly used for die casting molds due to its excellent strength at elevated
temperatures. In additive manufacturing, maraging steel powder is often utilized with excellent
mechanical properties, including high strength, hardness, ductility, impact resistance, fatigue limit,
and wear resistance. As such, it is also widely applied in the diecasting mold industries.

This article used laser bed fusion technology to process maraging steel powder through different
parameters, including power (160 W, 180 W and 220 W), scanning speed (1900 m/s and 2100 mm/s),
scanning center spacing (0.04 mm and 0.06 mm) and with aging heat treatment, and to study on
density, surface roughness, mechanical properties and microstructure of additive manufactured
components.

Results showed that the most suitable aging condition is 590°C/4 hr, and the best surface
roughness can be obtained with a overlap rate of 31.42%. The highest density can be achieved with
input energy of 220 W and 1900 mm/s. Affected by structural defects or precipitate distribution,
higher hardness and strength obtained from additive manufacturing are not the highest density. SEM
observations of the dimple structure on the fracture surface indicate that horizontally built specimens
exhibit superior ductility compared to those built vertically.
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7 180.00 2100.00 0.04
8 180.00 2100.00 0.06
9 220.00 1900.00 0.04
10 220.00 1900.00 0.06
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12 220.00 2100.00 0.06
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