
 

 

 
 

PROJECT SUBMISSION DETAILS: PROJECT #:  64 

External Organisation Name: TiDA ltd 

Lead Supervisor: Mike Fry (TiDA) and Chanelle Gavin (UoW) 

Field: Materials Science 

Project Title: Debindable polymer system for 3D pellet printing of sinterable materials 

Project Aim: Determine a practical composition and process to make polymer matrix pellets 
filled with ceramic or metal particulates suitable for 3D printing and debinding 
using simple facilities for subsequent sintering of the particles. 

Project Location: UOW (Hamilton/Tauranga) or TiDA (Tauranga) facilities as appropriate to 
individual tasks. 

Outputs/Use of Data: The data collected from the research project is embargoed until further notice.  
It is likley that the majority of information will be determined free to publish 
following end of project (anticipated april 2020).  Any further embargo would 
only be sought in case of specific outcomes that have high commercial 
sensitivity 

Funding: TiDA Ltd will provide Match Funding - $3,000 

 
 

EXPECTED OUTCOMES: 

1. Identify performance requirements for binder systems potentially suitable for 3D printing (literature review) 
2. Determine a suitable composition and make one or more trial binder samples. 
3. Conduct analysis to confirm suitable behaviour 
4. Make trial feedstock pellets (desirable step) 
5. Support 3D printing trial of sample pellets. (Desirable ultimate outcome) 

 

STUDENT TASKS: 

1. Literature review 
2. Experimentation on feedstock composition 
3. Analysis of material (Thermogravimetric, DSC, rheology, other (TBD))  
4. Mixing and extruding trial feedstock pellets. (Desired step) 
5. Conduct 3D printing trials. (Desired step) 
6. Report writing 
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REQUIRED SKILLS: 

1. Some prior knowledge or interest in thermoplastic polymers 
2. 3D printing experience (desirable but not required) 
3. Written and verbal communication skills. 
4. Some experience with relevant analytical methods (desirable but not required). 
5. Logical thought processes and methodical analytical approach 
6. Some aptitude or experience in experimental laboratory tasks desirable 
7. Diligent with ability to think laterally. 
8. Sense of humour! 

 

PROJECT ABSTRACT: 

TiDA is working with a 3D printer process that uses pellets as a feedstock, in place of a more typical filament. 
The motivation is to 3D Print metal parts at laboratory scale with a low-cost printer, in a variation of the 
established Metal Injection Moulding (MIM) process. A low cost, low-pressure pellet printer can form certain net 
shape parts for debinding and sintering in place of high cost, high pressure injection moulding equipment. 
 
Commercial MIM pellets are not optimised for 3D printing and are available with only a narrow range of metals 
and some MIM compositions print more successfully than others.  It would be desirable to be able to make 
custom pellets using a binder system that is suitable for 3D printing. The subsequent binder could be filled with a 
range of material powders to then debind and sinter into fully dense, functional parts.   
 
There are several different methods of debinding used in the MIM process, reliant on chemical, solvent, and 
thermal processes.  Any practical debinding method could be considered but there is advantage in simplicity of 
process and compatibility with available methods. 
 
The objective of the proposed project is to determine a suitable binder formulation and process to be able to 
make such custom pellets to support experimental printing trials.  A practical process route also needs to be 
considered with regards to mixing and forming the binder and filled pellet feedstock for 3D printing. 
 
The project would rely on a mixture of literature review and experimentation to generate the required knowledge.  
Experimental trials would then be undertaken on promising candidate formulations to produce pellets and 
potentially print/debind/sinter some experimental parts. 

 

 
 


