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Abstract: FDM (fused deposition modeling) has become popular among Additive Manufacturing technologies due to its speed, 
geometric scalability, and low cost; however, the primitive nature of the FDM build surface fundamentally limits the utility of FDM 
in terms of reliability, autonomy, and material selection. Currently, FDM relies on adhesive forces between the first layer of a print 
and the build surface; depending on the materials involved, this adhesive bond may or may not be reliable. Thermal contraction 
between the build plate and build materials can break that bond, which causes warpage and delamination of the part from the build 
surface and subsequent failure of the part. Furthermore, with each print, the user must use tools or manual maneuvering to separate 
the printed part from the build surface as well as retexture or replace the used build surface. In this paper, we present a novel build 
platform that allows for a mechanical bond between the print and build surface by using dovetail-shaped features. The first layer of 
the print flows into the features and becomes mechanically captivated by the build platform. Once the print is completed, the 
platform is rolled or flexed open to release the part from the mechanical bond. This design not only lowers the risk of delamination 
during printing but also eliminates the need for a user to reset or replace the build surface between print jobs. The effectiveness of 
each geometry was determined by measuring the distance at the pinch point compared to the distance that the extrusion filled below 
the pinch point. The captivation ratio was measured to compare the different geometries tested and determine which direction of 
extrusion creates a better ratio. 
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1. Introduction 

Over the course of development of FDM (fused 

deposition modeling) AM (additive manufacturing), 

many improvements have been made to allow for a 

wide range of materials to be printed. The 

advancements that have been made to print surfaces, 

however, are each geared toward specific materials. 

Considering the narrow range of print surfaces 

currently developed, it is unknown whether or not 

other materials may be compatible with a given 

surface. This leads to one major limitation all FDM 

printers have, which is that materials can only be 

successfully printed if they are compatible with the 

build surface [1]. Furthermore, build surfaces must be 

carefully monitored and maintained to ensure 

sufficient sticking during printing, which constitutes a 
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significant operator burden. In order to adhere prints 

to the print bed, many of the build surfaces that are 

commercially available involve tapes, such as 

BuildTak™, PEI sheets, Kapton® tape, and blue 

painter’s tape [2]. Others involve glues, such as 

CubeStick™, and WolfBite™. Unfortunately, 

large-and small-scale FDM printers still experience 

delamination issues due to thermal changes, residual 

stresses, and raster orientation [3-5]. A build platform 

that is compatible with all FDM materials, requires no 

replacing or resetting by the operator, and does not 

rely on adhesive bonding is needed to solve this 

problem. 

The initial bond of the first print layer of an FDM 

print to the build surface is critical in achieving a 

successful print. In this work, we sought to design a 

build platform that is indefinitely reusable and will 

work with virtually any material by creating a 

mechanical bond between the print and a 

dovetail-shaped, cleated build surface. With this 
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