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Abstract. In recent years, additive manufacturing with highly design customization has gained an important technique 

for fabrication in aerospace and medical fields. Despite the ability of the process to produce complex components with 

highly controlled architecture geometrical features, maintaining the part’s accuracy, ability to fabricate fully functional 

high density components and inferior surfaces quality are the major obstacles in producing final parts using additive 

manufacturing for any selected application. This study aims to evaluate the physical properties of cobalt chrome 

molybdenum (Co-Cr-Mo) alloys parts fabricated by different additive manufacturing techniques. The full dense Co-Cr-

Mo parts were produced by Selective Laser Melting (SLM) and Direct Metal Laser Sintering (DMLS) with default 

process parameters. The density and relative density of samples were calculated using Archimedes’ principle while the 

surface roughness on the top and side surface was measured using surface profiler. The roughness average (Ra) for top 

surface for SLM produced parts is 3.4 µm while 2.83 µm for DMLS produced parts. The Ra for side surfaces for SLM 

produced parts is 4.57 µm while 9.0 µm for DMLS produced parts. The higher Ra values on side surfaces compared to 

the top faces for both manufacturing techniques was due to the balling effect phenomenon.  The yield relative density for 

both Co-Cr-Mo parts produced by SLM and DMLS are 99.3%. Higher energy density has influence the higher density of 

produced samples by SLM and DMLS processes. The findings of this work demonstrated that SLM and DMLS process 

with default process parameters have effectively produced full dense parts of Co-Cr-Mo with high density, good 

agreement of geometrical accuracy and better surface finish. Despite of both manufacturing process yield that produced 

components with higher density, the current finding shows that SLM technique could produce components with smoother 

surface quality compared to DMLS process with default parameters.  

INTRODUCTION 

In recent years, additive manufacturing techniques gained growth in producing complex and end use product that 

was impossible to manufacture by conventional process [1, 2]. Nowadays, additive manufacturing is employed by 

many researchers for manufacturing individual customization or patient-specific orthopaedic implants [3-6]. Despite 

different naming of process such as Selected Laser Melting (SLM) and Direct Metal Laser Sintering (DMLS), 

additive manufacturing methods fundamentally share the same approach where the starting point is three-

dimensional (3D) computer-aided design (CAD) model that is generated then virtually sliced into thin layers 

depending on selected methods [7].   

SLM and DMLS are two types of precision forming technologies from additive manufacturing which are 

suitable for producing metal parts with complex structures. The forming process of SLM and DMLS are operated in 
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