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Additive manufacturing, particularly micro-selective laser melting (µSLM), presents a promising methodology for fabricating stents, enabling the creation of 

complex shapes and geometries unachievable with conventional manufacturing techniques. Achieving high precision and optimal structural properties 

necessitates the determination of ideal scanning and printing parameters. [1] Additionally, the precise control of the laser melting process is essential to prevent 

inhomogeneous heat distribution across the geometry. Localized overheating can result in adverse outcomes such as geometric deformities, increased porosity, 

warping, surface irregularities, and compromised fine structural integrity. [2] This thesis aimed to manufacture the stent designed by Carbonaro et al. (2023) [3] by 

µSLM and explore the limitations of the Aconity mini 3D printer.

Laser optimization AconityCONTROL

Results

• Strut thickness 

reduced by 40.8 % 

with optimized 

laser settings

• VED: 154 J/mm3  

optimal to print 

stable geometries

• Low laser power is 

better to print thin 

geometries

• Melt pool width 

increases 40 % 

when laser 

power increases

• Strut thickness 

increases with 

more horizontal 

struts and 

increasing laser 

power
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The thesis emphasizes the importance of optimizing scanning paths and laser settings to achieve small structures with the desired 

structural integrity. It also highlights the potential and limitations of µSLM in medical device manufacturing, suggesting further 

optimization of PID control parameters and stent design to enhance heat dissipation and reduce porosity, defects and geometric 

variations.

Scanning path

• Improvement of surface quality

• Porosity is reduced from 20 % to 1 %

• Thermal emission is homogenized
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Without AconityCONTROL With AconityCONTROL

Models Machine

• 400 W single-mode fiber laser
• 3D scan head
• Spot size: 40 µm
• Powder: Cobalt-chromium
• particle size: Ø 13.5 µm

• Monitor thermal output

• Enhance surface quality

• Homogenize heat distribution

• Reduce porosity

Pyrometer & AconityCONTROL

• Scanning Strategy

• Hatch distance 

• Offset

• Scanning direction

• Laser power

• Scanning speed

• Influence of laser power on strut incline

Optimize scanning path and laser settings

• Concentric scanning strategy leads to lowest 

porosity and complete structures

• Inside-out scanning direction leads to more 

homogenous heat distribution
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