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Material Processing

Picture: D. Lowke, I. Mai, E. Keita, A. Perrot, D. Weger, C. Gehlen, F. Herding, W. Zuo, N. Roussel –
Material-process interactions in particle bed 3D printing and the underlying physics

Cem. Concr. Res., 0008-8846, 156 (2022), p. 10674
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Requirements for new Materials 

Powder Mixture:

• Shelf-Stable/Storable
• Reusable
• Good Solubility in Fluid

Fluid:

• Stable for 10 hours
• Low-Corrosive
• Viscosity below 300 cp
• No risk of clogging nozzles (d=150 µm)
• No formation of hard residue

Resulting Material:

• Good early strength
• High final strength (~50 MPa)
• Low shrinkage
• Hardening at low temperature
• High-volume parts achievable
• Suitable for outdoor applications
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Resulting and further Challenges

• Binder can not be prepared first

• No rotary mixing of the binder possible

• No watertight border: Fluid will migrate out of the part




