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GEOPOLYMER COMPOSITES: WAY TO REALLY FIRE
SAFE & FORMALDEHYDE-FREE AIRCRAFT INTERIORS

Geopolymers are anorganic (= zero carbon content)
materials that can withstand temperatures in excess
of 1 000°C producing almost no toxic products and
keeping good residual strength.

Geopolymers can be utilized as matrix in fiber
composites.

Geopolymers can be processed at low temperatures
& pressures like common organic resins.

Geopolymer based composites features mechanical
properties & density comparable to present used
glass/phenolic prepreg laminates.

Geopolymer composites are a way to formaldehyde-
free interior components.

Specificities of geopolymer fiber reinforced
composites:

Due to high alkalinity of the resin, alkali resistant
fibers (carbon, AR glass, ceramic, natural) are to be
employed.

Physical (e.g. plasma) surface treatment of fibers is
recommended for better fiber-to-matrix adhesion.

At the present there is no commercially available
geopolymer resin system, therefore laminating resin
GPL 30 was developed in VZLU Prague:

Variable curing parameters (RT to 100°C, p = 0,8 bar+)

Flexural strength: 80-100 MPa (Araldite LY 5052: 116-
122 MPa).

BhHE na‘
Carbon/geopolymer panel with , T integral stiffeners. Manufactured in single curing operation

/Z1LU

... along with industry

CZECH
Stability Award®
EXCELLENT
2016
140
120 +
T 100 |
g 80
g 60
40
20

Glass/phenolic panel — Temperature 100 mm
above the panel

70

60
T 50
£ 40 ¢
B
&30 1

20

Carbon/geopolymer panel - Flame Carbon/s
penetration test per FAA AC 20-135 (15t
minute)

/pl ic panel - Flame
test per FAA AC 20-135 (1%t minute)

panel - 100 mm
above the panel

DENSITY

1,59 15
158
s
g 156 3
155 ki
15 o

carbonjgeopolymer ‘ghass/phenol

PRICE

8 3

613

| I

carbon/geopolymer assfphenct

€71 of 1 mm thicknass
B & g

Toxic Companents on Combustion Products acc, To ABD 0031 & AITM 30005 Tewic Companents en CambustionPreducts ace. To ABD 0031 & AITM 3.0005
carbon manooxide HCN, NOx

a8

3 NOx.
2
6
] 1
H H
E] NOx
1
a0
HEN
05
Y
L .
% —

carban/geopeiymer wlas/shencl carbon/geapolymer flassfphencl

Heat Release Rate acc. to €525, App. F, Part IV Flexural Strength

5,25 KW/ m 80

0
50
50
37,02 kwmin/m?
a0
2
a0
w20
420
9,75 ki’
-«7 iobminm e
400
carban/geopolymer ‘gtass/phencl 350
w

= peak HRR  HR

o & B 8 & 8 8 23

FUTURE SKY SAFETY PROGRAMME
has received funding from the European Union's Horizon 2020 research
and innovation programme under grant agreement No 640597,

www.futuresky-safety.eu

PROJECT CONSORTIUM

P7 - DLR, VZLU, LEONARDO




