










Modifying the parameters would still yield solid cylinders, so the focus was shifted to the 
design of the lattice structure itself. Since the lattice itself was a CAD, any modifications made 
would take a long time to render. This led to a different approach, creating lattices from support 
structures inside Materialise Magics software, as Fig. 8 shows. This approach allowed for the 
modification of the design to be easier.  

 

 

  

 

  

 

 

 

 
After using this approach, lattices began to have better resolution when printed, as Fig. 9 

shows. This allowed for the creation of lattices with smaller features, until a minimum feature 
size was reached, anything smaller than 50 �—m in size could not be printed, at least in our 
experiments.  

 

 

 

 

 

 

Fig. 7.  Initial set of lattice structures printed 
 

Fig. 8.  Materialise Magics support structures concept 

Fig. 6. Microstructures of cubes from least (a) to greatest (g) density achieved shown 
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This software allowed for simple modifications to already modeled lattices. Besides 
developing parameters for the use of water atomized Zn in AM, getting a high level of detail on 
prints was also desired. After more lattices were printed, it was determined that using a scanning 
speed within a range of 600-800 mm/s and a laser power of 20-40W yielded the best lattices for 
our experiment, as Fig. 10 demonstrates.  

 

 

 

 

 

 

 

 

 

 

 

Conclusion 

Lattice structures have been produced in a commercial SLM machine using water-
atomized Zn powder. The main focus of this research was to utilize water-atomized Zn powder 
and produce parts, in this case, lattice structures with small sized features. This contributes to the 
on-going research to expand AM use for biodegradable medical implants. Water-atomized 
powder is less desirable than other forms of powders used in the AM industry due to its 
irregularity in shape.  Further research will be conducted in order to explore more uses for water-
atomized Zn powder for additive manufacturing, which may include implant candidate designs, 
such as cervical fusion implants and coronary stents. Microcracking, mechanical performance, 
and biodegradability testing will also be conducted in the future.  

Fig. 10. Lattice structures with different designs with a laser power of 30 W and scanning speed of 800 mm/s 

Fig. 9.  Lattice structures made from support structures inside Materialise Magics software  
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