RAPID PROTOTYPING

A PROCESS FOR THE MANUFACTURING

OF CUSTOM MAYPOLE BRAIDING MACHINES

MOTIVATION:
TISSUE ENGINEERING

The regeneration of load-bearing tissues, such
as ligaments, bone, and cartilage, requires
temporary scaffolds that provide mechanical
stability while supporting cell attachment,
proliferation, and tissue formation.

Scaffold architecture is a key factor influencing
cellular behaviour, nutrient transport, and
tissue development. Among the various
scaffold designs, braided structures have
gained increasing attention due to their
combination of advantageous properties

- Flexibility
- High tensile strength

= Shear resistance
- Controllable porosity

- Efficient energy absorption

CHALLENGE

The development of novel braiding machines is
challenged by uncertainties in predicting the
braiding process during the design phase. In
particular, the precise location of the fell point
and the resulting braid geometry are difficult to
determine a priori, complicating the
optimization of yarn guidance systems and
carrier trajectories for process stability.
Additive manufacturing addresses these
challenges by enabling:

- Rapid design validation
through fast, cost-effective production
of functional prototypes.

- Short iterative development cycles
for testing and optimising machine concepts.

- Reduced development costs and risk

METHODOLOGY: FROM DESCRIPTION TO PROTOTYPE
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EXAMPLES OF BRAIDED STRUCTURES
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