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From idea to 
reality
The Adaptive Mould technology from 
Adapa is a CAD/CAM based system 
consisting of the adaptive mould itself 
and a software package allowing the 
user to easily send drawings from 
a CAD environment to the mould. 
The CAD software is based on the 
NURBS modeller Rhino, with the 
functionality to control the adaptive 
mould with easily accessible plugins.

A larger surface is typically fi rst 
panelized into surfaces that will fi t on 
the respective adaptive mould system. 
Then using the software package, 
each of the surface panels is prepared 
and exported directly to the adaptive 
mould.

One of the major features of the 
Adaptive Mould is the speed at which 
it can create surfaces for casting. 
A surface with extreme curvature 
of radius 400mm. can be created 
in less than 2 minutes and surfaces 
with larger curvature radius will be 
able to be produced even faster.

The speed is a great benefi t for the 
owner of the Adaptive Mould. Items 
can be moulded directly onto the 
surface, or the surface can be used 
to create an item, which will act as 
a mould for further casting. Because 
of the Adaptive Mould technology 
there will be little material waste 
while creating surfaces for moulding 
or surfaces for mould items.

The diagram shows a simplifi ed process 
starting from an architectural design 
and ending with a moulded panel.



A curved wall design is
segmented to fi t, and 
delivered to the Adapa 
Mould via Adapa's 
plugin for Rhino 3D.

Casting material, in this 
case Glass Fiber Reinforced 
Gypsum (GFRG), is 
applied on the mould.

The Mould is activated 
and adjusts to the 3D data 
for the chosen segment.

The cast sets and the Mould 
can be returned to the initial 
position, loosening the 
cast segment effortlessly.
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Easy steps 
towards perfection



Adaptive 
moulds in 
the nautical 
industry 
The potential of having a fl exible form 
is proving very valuable. Sailboats and 
motorboats may have many unique 
designs but due to the nature of 
hydrodynamics, they all share similar 
geometric traits when it comes to the 
hulls. This makes it possible to create 
one adaptive mould to fi t unlimited 
unique boat designs by dividing the 
boat up into smaller parts. Enabling 
the adaptive mould technology 
within the nautical industry provides 
an enormous cost saving from the 
traditional milling methods.

within the nautical industry provides 
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Sail hull from Danish Yachts in 
Skagen, Denmark, split into 
mould friendly sections. 



3D Adaptive 
Mould
The Adaptive Mould system in 2D is 
a simple and straightforward system, 
however, when transforming the 
system to a 3D solution the system 
becomes exponentially more complex. 

The control points demands a high 
degree of complex mechanical joints, 
which is where ADAPA excels in feature 
rich solutions. The 3D mould system is 
at the core of the one-of-a-kind mould 
solution that ADAPA has created. 

The diagram below shows a simplifi ed 
solution of curves in 3D. The image 
above of the alpha prototype shows 
how this system is working in reality.  

Alpha prototype
Dimensions: 1,2 x 1,2 x 0,4m               
64 actuators
Designed for casting 
architectural panels

2D Adaptive 
Mould
The Adaptive Mould system is based 
on ancient technique of bending a 
stiff member through control points, 
which originates from the shipbuilding 
industry. In the Adaptive Mould 
system, spring steel is implemented 
and control points are positioned 
by electrical stepper motors.

The complex system of spring steel 
with different material characteristics 
ensures a fast and precise bending of 
the membrane into the shape the user 
has designed. The elastic properties 
of the spring steel make it possible to 
bend it and return it to its original state 
without permanent deformations.

The diagram below illustrates how 
a spring steel is bent in 2D and how 
an increased number of control 
points enables better control and 
a larger pool of possible shapes. 



Advantages
The Adaptive Mould enables one 
to cast double curved surfaces in an 
easy, fast and sustainable way that 
traditional production methods do not. 

Traditional production methods are 
often non-sustainable and creates 
large amounts of waste. The most 
popular alternative to the Adaptive 
Mould is to CNC mill moulds out 
of Styrofoam or similar materials.

The Adaptive Mould, however, 
needs no surplus of material 
because the production items 
are produced directly on it. 

The Adaptive Mould can create 
an unlimited number of surfaces 
for moulding and requires no 
production materials and therefore, 
produces no left-overs.

In some cases when an item has 
been cast in a CNC-milled Styrofoam 
mould, the only way to release it is 
often by burning the mould. 
The Adaptive Mould enables 
an easy release of shaped 
pieces by using the built in 
edge-release functionality.
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Away from:
CNC milling moulds and 
costly fi nishing etc..

Toward:
Topnotch fi nish and 
repeatable precision.



Membrane
The patented membrane developed 
by ADAPA is a centerpiece of the 
Adaptive Mould. The membrane is 
designed to be bent into a shape 
while retaining a perfectly smooth and 
continuous surface. This allows panels, 
which are completely free of artifacts 
to be cast on the silicone surface. 

The surface can endure temperatures 
of up to 180° Celsius, and the Adaptive 
Mould can therefore be used for a 

variety of different materials.

Motors
The Adaptive 
Mould uses the 
high-quality 
NEMA 23 

stepper motors. These 
motors are positioned within a span 
of 120 to 240 mm. and can displace 
a load of approx. 42kg. Linear ball 
bearings ensure that the motors run 
smoothly and that the membrane is 
bent into the shape of the panel.

The motors run with 100 steps 
per millimeter, which is counted 
by an integrated encoder. This 
ensured a high degree of precision 
and a security system, which 
alerts the user in case of errors.

HMI (human machine interface)

A touch display HMI is integrated 
into the Adaptive Mould. The HMI 
enables the user to easily access the 
functionality needed to run the motors 
into position as well as managing the 
3D laser projector. The HMI can also be 
employed for the release mechanism, 
which helps release a panel that has 
been cast on the Adaptive Mould.

The HMI user interface can be easily 
tailored to the specific needs of the user.

3D Laser
In order to show the precise edges 
of the panel being produced on 
the Adaptive Mould, a 3D laser 
projector is used. The laser can either 
mark the edges where the panel 
is going to be cut or where details 
need attention as well as used for 



machining easy by integrating this 
smart positioning system with a 
CNC bed. Here, it will hold the panel 
in a number of points by vacuum 
pressure until the CNC has milled the 
edges to the desired tolerances.

The system consists of a scissor 
system controlled by stepper motors 
and a ball head with a vacuum 
pad mounted on top. Using a laser 
projector, panels can be placed 
precisely on top of the vacuum pads 
and the machining can begin.  

showing points in order to place 
the panel correctly in a CNC mill.

The 3D laser projector ensures that a 
precise template for cutting is given 
and that the user can identify edges, 
corners, points and even the panel itself.

The 3D laser projector works seamlessly 
with the software package allowing the 
user to choose what exact information 
to project onto the Adaptive Mould.

CNC 
Positioning
Shaping panels on the Adaptive Mould 
is a straight-forward process and with 
the help of the laser projector, it is 
easy to place the material correctly. 
However, if there is a need for fine 
edge control below 1 mm., machining 
is unavoidable. ADAPA has designed 
a smart positioning system to make 



The software 
package
The Adaptive Mould is delivered 
with a software package which is 
used to prepare designed surfaces 
for production. A selected surface 
is analyzed to make sure it can be 
produced and sent to the machine. 
The user can name the edges, 
corners and the element itself.

Usability
In the current version of the plugin a 
panel can be prepared for production 
in three easy steps. Firstly, the panel 
needs to be reoriented in order to fit 
inside the mould. This is done using 
the AdapaReorient tool. Secondly, the 

panel needs to be extended in order 
for all motors to have a position. This is 
done by using the AdapaExtend tool. 
Thirdly, the panel needs to be read. This 
is done using the AdapaRead tool. The 
three tools are based on point and click. 

If a panel is not within the 
machine limits visual feedback 
indicating the placement of the 
problem is given to the user. 

Machine control
AdapaConnect tool enables control 
of the Adaptive Mould in general. 
It allows the user to connect to the 
Adaptive Mould over a standard 
TCP/IP network and have control 
of all production information.  

Standard routines have been 
implemented that allows the user 
to automatically release panels 
and to reset the machine in a way 
that creates the least strain on 
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R400mm

Area in which the 
curvature radius is 
300 mm

An important design feature in the Adaptive Mould System 
is curvature, which is used to measure the complexity of 
the surface. The minimum curvature radius of the Adaptive 
Mould is currently 300mm, which means that a shapes 
having a similar of larger curvature will fulfill the criteria 
for moulding. The illustration above shows how curvature 
changes on a shape.



the membrane and the panel.

The Company
ADAPA is a unique company with 
a background in computational 
design and engineering.

An idea grew of having a more simple 
and streamlined modular production 
of advanced types of surfaces. This 
idea culminated in 2010 with the 
development of the first Adaptive 
Mould supported by Aalborg 
University and private investors.

ADAPA's focus has since been on 
adapting technology and materials 
into a cost-effective adaptive mould 
production that will give producers 
and designers the means to utilize 
unique curvature in moulded shapes 
that before were only possible 
through expensive CNC milling.

The ability to design both freely 
and cost-effective lies in the 
ability to understand and make 
full use of adaptive technologies 
and production methods 

- and this is what we strive to master.

Adapa Aps 
Speditørvej 4A, DK- 9000 Aalborg 
Tlf. +45 24 22 26 51 
contact@adapa.dk 
www.adapa.dk  
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