










 
 

Figure 5: Dynamic build bed in deposition-based AM with Bunny Model 

The corner with the lowest collision height is taken as the maximum height which the pin 
can raise. After the maximum height is calculated for each pin, these values are stored on a two-
dimensional matrix. When the manufacturing has started, each pin is raised as much as the layer 
height when the extruder moves to the next layer. at each step, the maximum height of the pin 
is checked. If the pin has reached its maximum value, it is fixed at that position. This means 
that the pin is ready to support the model and should not move anymore. 
 
 

5. Dynamic build bed in powder-based AM 
 

The second application is in powder-based AM methods. In powder-based methods, there 
is no need for special support structures as the powder itself acts as a natural support structure. 
In the case that most of the build box is empty, the powder that is laid to fill up the layer will 
go through a heat cycle and deteriorate over time. Since the powder is usually an expensive 
resource, it is in our best interest to lay the least amounts of powder. Here the pins are used to 
fill the space of the powder where the geometry will not occupy. The pins are individually 
lowered in the build orientation to make space for a new powder layer. Thus, excessive 
deposition of powder prevented. Figure 6 and Figure 7 illustrate the results for powder-based 
AM 
 

 
Figure 6: Dynamic build bed in powder-based AM Ataturk Model 
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Figure 7: Dynamic build bed in powder-based AM with Bunny Model 

 
The manuscript is ended with the conclusion. 

 
6. Conclusion 

 
Dynamic build bed for reducing the use of support structures and powder has been 

introduced. An array of actuated pins which move in the build orientation assist the AM process. 
Every pin is individually actuated to reach the desired position under the CAD model. Two 
separate implementations are given in this paper. The first implementation is for deposition 
based AM where the dynamic build bed is used for support structures. Each pin raises to support 
the overhang geometry at the required height. The second implementation is in for powder-
based AM where the pins fill the space where the powder originally occupies. Each pin is 
lowered in the build orientation to make space for the model’s new layer. This results in less 
usage of powder. To verify the improvement of the proposed implementations, two models are 
simulated, and the results are compared to the conventional methods. Minimizing the 
fabrication of support structures, the material waste can be reduced, which also results in a 
reduction in fabrication time. Future work includes testing the proposed method on a 
mechanical setup.  
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