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ABSTRACT: Selective laser melting is one of the important 3d printing process for its capability 
of the complex shape production for metal part. H13 steel is one of the difficult metal material to  
fabricate due to its high hardness, thus selective laser melting process can be efficiently applied for 
its net-shape production. However, selective laser melting improper process condition results in 
pores inside printed part and it degrade the hardness of H13 steel component. We hereby studied 
the characteristic behavior of H13 steel laser melting with computational and experimental 
approach. Re-melting process of single, triple and quintuple was compared and triple times of laser 
scanning exposure showed the lowest amount of pores and highest hardness. Our characteristic 
study can be usefully employed for development of H13 component via selective laser melting 
process.  
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INTRODUCTION 

H13 steel is widely used in tooling applications for its high hardness containing molybdenum and 
vanadium as strengthening agents. Due to its high hardness, it is difficult to obtain a desired 
complex shape with machining and metal 3D printing process can provide various application 
using newly designed H13 steel component. There are several metal 3d printing principle such as 
powder bed fusion, directed energy deposition and material extrusion. Selective laser melting 
(SLM), electron beam melting (EBM) and direct metal laser sintering (DMLS) processes are 
representative powder bed fusion process which exposes laser on spread powder on bed with 
desired pattern repeatedly. These processes require optimization of laser melting process to avoid 
incomplete densification and defects. In this study, we characterized the laser melting behavior of 
H13 steel powder for SLM process to obtain high hardness with minimized pores. Temperature 
distribution profile has been analyzed with finite element simulation and densification processes 
were compared with single, triple and quintuple laser scanning.  

METHOD 

For 3d printing of H13 steel, we used commercial H13 powder with spherical morphology as 
shown in figure 1 and mean size of 35 m (D50 size). To spread powder evenly on fusion bed, this 
spherical shape with good flowability is very important. Concept laser M-lab equipment was used 
for SLM process. The beam size of laser is near to 40 m and wavelength of 1064nm. The laser 
power and scanning speed was fixed at 100W and 10mm/min. The hardness of H13 specimen was 
measured by Rockwell Hardness with a load of 150kg.  
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