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3D printing: Making an architect’s dreams come true
A wide variety of different research projects are being carried out in partnership with industry at the Institute Mines Télécom (IMT) 
Lille-Douai. The university is currently researching the use of 3D printing for the construction industry and is taking a decisive step 
towards the introduction of Industrie 4.0 into the construction sector. The aim is to produce components of any shape according 
to digital construction plans in 3D printing. The additive production not only enables economical production in lot size 1, it is also 
fast and saves valuable resources.

Industrie 4.0 is finding its way into the construction sector

When printing a component in 3D, the material 

is applied layer by layer. In order to ensure the 

necessary stability and load-bearing capacity, 

IMT is researching the suitable material composition 

and consistency in an initial prototype.
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Under the project name “Matrice”, the Institute Mines Télécom (IMT Lille-

Douai) is collaborating with the Ecole Nationale Supérieure d’Architecture 

et de Paysage Lille (ENSAPL) to explore the possibilites of using additive 

manufacturing processes in the construction industry. The research project 

is financed by the Haut-de-France region and the European Regional Devel-

opment Fund. Various industrial companies, which support the project either 

directly or in the form of partnerships, are also involved. Beckhoff's contribu-

tion to the project is a PC-based control platform for the automation of the 

Matrice 3D printer.

Since the building industry traditionally focusses on individual designs, archi-

tecture and additive production generally go together well. Under the direction 

of Sébastien Rémond, professor at IMT, the Matrice project is now to provide 

proof of feasibility for the efficient production of concrete components in  

3D printing – also with regard to series production. First, a 3D printer for com-

ponents with a volume of up to one cubic meter was developed as a prototype. 

The aim is to explore the potential of the new process in every detail: the  

robot-based implementation of the printer, the use of suitable materials and 

the architectural load-bearing capacity. The possible range of future applica-

tions extends from model making, prefabricated parts and unique architectural 

elements to complete buildings produced by 3D printers. 

Sébastien Rémond, Professor at IMT Lille-Douai, at the operating panel
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Challenges of an interdisciplinary project

“One of the basic requirements for producing concrete components in 3D 

printing is the production of materials with suitable composition and qualities, 

especially with a view to the transition to series production,” explains Sébastien 

Rémond. In order to ensure stability when building an object in layers, the ce-

ment or clay-based material must exhibit very specific properties: For example, 

it must be liquid enough to allow pumping, but on the other hand it must not 

dissolve so that further layers can be applied in the continuous process. 

However, research into additive manufacturing for the construction industry 

requires interdisciplinary cooperation between representatives from a wide 

variety of disciplines. Experts in chemistry, automation technology, computer 

science and mechanical engineering, but also in architecture and engineering 

contribute to the achievement of Matrice’s project goals in their working 

groups. The first goal is the development of a printable building material that 

can simultaneously perform a structural, aesthetic and thermal function and is 

also suitable for series production. The second project challenge is the precise 

implementation of the printing process according to the digital construction 

plan. To achieve this, the digital 3D construction plan created on the PC is 

divided into layers and processed by the PC-based control platform. The de-

sired object is then created by the exact coordination of the rotary movements 

with the pumping and printing process. The advantages of the digitized process 

are on the one hand the high repeatability and on the other hand the possibil-

ity of continuous optimization through the targeted modification of individual 

process parameters. 

The first prototype can produce components with simple shapes and a volume of up to 

one cubic meter. The automation technology for the 3D printer comes from Beckhoff. 

IMT uses the built-in CP6203 Economy Panel PC as the control platform 

and HMI interface.
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Further information:
www.imt-lille-douai.fr/ecole/identite
www.beckhoff.fr

platform provides for the precise control of four interpolating axes to follow 

the calculated paths through the robot-assisted movement and rotation of 

the print head in the three-dimensional workspace. As drive components, the 

AX5206 Servo Drive is used in combination with AM8052 servomotors and also 

third-party motors.

“Another advantage of PC-based control is its modularity; this makes it easy to 

expand the machine by adding new components,” explains Sébastien Rémond, 

adding: “This project is not yet a real application, but it is a first step in devel-

opment. The next step will be to design a second and larger prototype that can 

handle a volume of 27 m3, i.e. 3 x 3 x 3 meters, and will thus be able to produce 

larger, but above all more complex objects.”

Professor Sébastien Rémond adjusting the print head, which carries out the digital 

blueprints with the help of a robot along 4 interpolating axes in the workspace.

The IMT uses the built-in CP6203-0001-0050 Economy Panel PC with a 19-inch 

touchscreen as the automation platform for the 3D printer. The PC is connected 

with the sensors, safety devices and electronic components for controlling the 

motors via the EK1100 EtherCAT Coupler and various EtherCAT Terminals. This 

Developing a suitable material composition is one of the basic requirements for the 

production of concrete parts in 3D printing.


