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1.Abstract 

This research is mainly focused on building a 3D printing system, which can manufacture 

customized-ear-mold of hearing aid with higher accuracy and efficiency. Principles of this thesis are 

paper based on stereolithography technique and to develop a bottom-expose stereolithography 3D 

printing system.  

Furthermore, to investigate the process parameter, formula of UV curable resin, release film, energy 

and image correction. The ultimate purpose of this research is to develop a device and to invent a set of 

processes which can meet the demand of customized-ear-mold. 

This research develops a bottom-expose stereolithography 3D printing system, the resolution of it can 

reach 30µm per pixel, and it can take 15 minutes to build an object of 2cm-height, with high-resolution 

and high-printing-speed .This 3D printing system will have great advantage among other competetors in 

either hearing aid or dental field in the future.  
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2.Objective 

In the article, we developed a three-dimensional printing systems for manufacturing a hearing aid ear 

mold, and to achieve high resolution and high print speed performance. This utilizing Bottom Exposed 

Stereolithography three-dimensional printing systems forming size is 57.6 × 32.4 × 200mm, the print 

speed seek fast and stable, each processing speed can reach 2 seconds of high speed performance and to 

achieve high-resolution 30 m voxels . 

3. DLP additive manufacture systems hardware development  

Figure 3.1 is DLP additive manufacture systems's structure, the projector projected light through the 

release film, let the resin curing between forming plate and film, when the projected done, the mechanism 

will rise and keep the specific area for the next project. In addition to the machine main structure, the 

ability to produce parts depends dynamic mask of the projector, separated membrane, UV curable resin, 

raising mechanism, process parameter design, Control design and other factors. 

 
(Figure 3.1)DLP additive manufacture systems's structure 
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Results 

The device molding dimensions of length 57.6mm, 32.4mm width and height 200mm. Plane resolution 

up to 30 microns, a layer thickness of 30-50 microns. The fastest processing speed of up to 2 seconds of 

each layer. And it has a low pulling force from the film's. 

              

Conclusion 

This research has successfully developed a high printing speed and high resolution of Bottom-Exposed 

Stereolithography 3D Printing System, eventually this system and process meet the hearing aid ear molds 

what we needs.  

We are able to achieve high resolution and high speed printing relies dynamic mask improvement and 

release film, the dynamic mask improved to let the phenomenon  can be increased to 30 microns. 

Compound release film can let the pulling force dropped.  In addition,  the resin we choice have 

excellent fine features of performance, Properties has a more resilient, resin shrinkage process is not easy 

to break. 

Ear molds for hearing aids manufacturing process, we have developed a substrate removal techniques to 

reduce the post-processor, just finished prints ear mold, peeling the substrate and can be used after UV 

curing. Compared with the traditional ear molding process can significantly reduce the time and labor 

costs, and improve the fineness of ear molds. 
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