Renca 3D Printing Factory - The World'’s
First Industrial 3D Printing With Geopolymer
Concrete

Marina Dudnikova
Andrey Dudnikov & Alex Reggiani
RENCA Inc



The Idea of the House






Floor Plans of the House



Floor Plans of the House









Connecting the Wall Elements
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Thermal Properties of the Wall
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Thermal Properties of the Wall



Thermal Properties of the Wall



U-values of 3D-printed Structures

U is the coefficient of heat transmission, W/m?-°C.
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RENCA engineered wall U value 0.32 W / m2 x °C



Structural Stability Simulation



Automated Infill Pattern Design



The New Configuration of The Infill

29 44
<MW
= S N/
G E BN /AVAVAV iS5
é T




Creation of 3D Model of the Panel



Making Up the GCODE for Printing



Simulation of the Process in RobotStudio



3D Printing Process



Bigger Panels



3D Printing Process



Complex Elements - Rounded Corners
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3D Printing Process

4 hours 50 minutes
non-stop 3D printing



3D Printing Process



Test Results



Strength Test

GP Lightweight material 1500 kg/m3 GP Mortar 2200 kg/m3
3 days: Rc = 4,9 MPa; Rf = 1,0 MPa; 3 days: Rc = 16,6 MPa; Rf = 3,2 MPa;
7 days: Rc = 16,0 MPa; Rf = 3,3 MPa; 7 days: Rc = 24,2 MPa; Rf = 4,1 MPa;

28 days: Rc = 25,4 MPa; Rf = 4,5 MPa; 28 days: Rc = 57,6 MPa; Rf = 6,2 MPa;



Failures



Wall Failure



Side Connections and Overlapping



Cracks Caused by Disturbance of Concrete



Why Geopolymer Mortar is Perfect
Material for Construction 3D Printing?



Advantages of RENCA 3D ink

The only ink for construction 3D printing based on
green and eco-friendly geopolymer technology
available for commmercial application.



Recent Projects



Chemical Waste Entrapment




Chemical Waste Entrapment



Chemical Waste Entrapment



Chemical Waste Entrapment

Defined element Bgi.‘ore_ Stabilized
stabilization sample
Mercury, mg / kg 0.298+0.095 <0,02
e 7ses010 | a0ss00
Mass fraction of moisture, %| 87.57+£6.13 14.0+1.4
Volatile phenols, mg / kg 0.31+0.6 0.29+0.6
Ammonium nitrogen, mg / kg| 259+28 12+1
Nitrate nitrogen, mg / kg 2.8+0.9 235
Nitrite nitrogen, mg / kg <0.037 0.40+0.16
Oil products, % 0.30+0.13 0.054+0.023
Chlorides, mg / kg 133+13 102+10

Defined element B_ei_’ore_ Stabilized
stabilization sample

Benz(a)pyrene, mg/kg 0.079+0.022 <0.005
Aluminum, mg/kg 89466+23261 56932+14802
Sulfur, mg/kg 12269+3681 8933+2680
Cadmium, mg / kg <0.05 <0.05
Manganese, mg / kg 576+173 274182
Copper, mg / kg 79+16 7.1+1.4
Nickel, mg / kg 22.3+7.8 <0.1
Lead, mg / kg 11.11+2.8 <0.1
Chromium, mg / kg 51+10 <0.1
Zinc, mg / kg 102+20 18.5+3.7
Magnesium, mg / kg 4436+1331 5959+1788

Based on the results of the data obtained as part of the tests, it can be concluded that toxic substances are reliably encapsulated.
Thus, the content of benzo(a)pyrene decreased 15 times, copper - 10 times, nickel - more than 200 times, lead - 100 times,

chromium - 500 times.




RENCA services












RENCA products



Ready to Use RENCA Products



Repair Mortars



3D Printing Mortars



RENCA Local Stocks



RENCA equipment



Equipment Manufacturing and Supply



Mobile Concrete Plants



Laboratory mixers



Integration of geopolymer binder mixing unit
into existing concrete batching plant



3D Printing Solutions
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