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Implementation:

Planning until 06/2026
Groundbreaking ceremony 07/2026
Completion: 06/2027
Opening 09/2027
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Combining Wood Visor
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Classification of Wood
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Sources: Huber, Pramreiter, Stadlmann, Langmaier, Grabner, Grabner, Krenke, Miller
(2021) Wood species properties and their impact on utilization — A Review; to be published

5-9 mm beech veneers

veneers
1 mm beech veneers
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e.g. 0.1 mm TPU foils for joining



Virtual Methods Development Wood !

Modelling and

material modelling testing of validation of

and validation

full vehicle

components components simulation

ce: WoodC.A.R. (VSI, VIF and W.E.I.Z.)
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Material Simulation Woodssr

LAB
Objective: Applicable material simulation (based on WoodC.AR. know-how) of new wood-based hybrid materials
on component level available. That contains:
« Identified influences caused by production process
« Applicable modelling strategies concerning accuracy of FE simulation
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Simulation Process Wood /s

Process Product

Raw material

Source: CARpenTIER

Adhesive
(quantity & type)
Wood-steel e EE | Connection
hybrids e —pbs S technology
Wood-fiber 0o chnsentes Coating
hybrids oo technology
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Digital-based Development Cycle wood
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LAB
The digital development cycle for timber components includes the recording of requirements, a topology analysis
to determine the force flows, and the derivation and evaluation of concept variants. These are validated and
iteratively optimized by means of numerical simulation and manufacturing tests.
Optimization by
means of CAE
Concept development .
Topology analysis 7
Source: WoodC.A.R. - ¢ !
) = Source: WoodC.AR.
Source: WoodC.AR. 2

Source: WoodC.AR.

Source: WoodC.AR.

Source: Mattro

! 1000 Source: WoodC.A.R. Source: WoodC.A.R.
INTERALPIN ‘19 *

Messekatalog

Computer aided
Source: WoodC.A.R. ConStI‘UCtion

detailed CAD model

Exhlbitor catalogue

Calculation of load cases

Source: WoodC.A.R.



Use Cases
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for cars

Challenge:

@ A side impact baam must
absork enormous ameunts
of energy. Previously made of
steel—heowvy but very strong.

Use of Wood in Vehicle Engineering:

Side Impact Beam

WoodC AR,

Fennbian

P

Solution:

Material expertise, optimized
geometry, and reinforcemeant

with bio-based fibers maoximize the

advantages of wood.

Result: 20% to 30% reduction in weight,

emissions, and enargy consumption
with the same performaonce.
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Use of Wood in Vehicle Engineering:

Battery Housing for Cars

Challenge:

A battery housing rmust

mechanically protect the
cells, withstand heat in the event
of fire, absorb crash energy, and
damp vibrations. In addition: it
must be lightweight, safe, durable,
and made from recycled raw
materials,
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Solution:

The intelligent composite of
wood and metal leverages the

strengths of both maoterials.
Result: Significantly reduced envi-
ronmental impact combined with
higher strength, greater energy
abscrption, aond excellent damping
properties.
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Use of Wood in Vehicle Engineering:

Crash-Management-

System

Challenge:

Wood is comparatively
soft but not freely forrm-

able ond can also be unstable.

In addition, ferrming processes
alter the veneer layers. Precise
predictions, e.g. for crash tests,
are therefore difficult and
complex.
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Solution:

Computer-assisted function-ori-

ented process control mecs-
ures every veneear layer and optimally
positions it within the component. This
enables precise component simulation.
Result: The wood-based crash
absorber is 25% lighter. Reproducitil-
ity is significantly improved, with o 90%
reduction invariation of component
properties.
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Battery Housing in Steel-Wood Woodl{ss"
HYbI’Id DeS|gn (Version 2)

Upper Lid:
Metall-Woodbased Material-Composite

Central spine: Cooling water and power
line channel

Cork based cell holder with integrated vent
channel and cooling

Frame:
Steel Profile with Woodbased Core

Underfloor:
Metall-wood-composite with module-wise vent
valves and modified wood edges

Source: BioLib, TU Graz, VSI



Use Case: Use of wood in vehicle construction

Battery Housing in Steel-Wood Wood /3™
HYb”d DeS|gn (Underfloor Penetration)

Hollow
Wood Core

Source: BioLib, TU Graz, VSI

PARAMETERS OF STUDY:
Steel Thickness

Steel Grade

Core-Laminate: Ply Thickness

@ Challenge: Solution:

VIRTUAL and PHYSICAL The result: Wood-core CoreamlaE= o SCHET - IN
BENDING TEST inhibiting buckling of steel B Width of profile
Quasi-Static Test profile. £
. . i . . . e —BioLIB (Steel w/ Wood-Core)
Cylindrical Impactor; Wood density and orientation - 2 - ol
R=75mm selected such to prevent <
Free-Length=400mm fracture of steel profile on §
(~Module Width) non-struck side. z

Displacement [mm)]

Source: BioLib, TU Graz, VSI



Fire Behavior Testing

Wood components successfully validated in all relevant
fire protection tests

Fire protection can be achieved via three main approaches:

° Material/substrate level (e.g. fire-retardant veneers, adhesives, or
combinations)

*  Advanced coating systems (additives or certified fire protection coatings)
*  Integrated hybrid concepts

Flexible configuration tailored to project requirements
ensures safety, efficiency, and design flexibility in fire
protection solutions

Assessment typically covers:
«  Ignitability (ease of ignition under defined heat source)
«  Flame spread (rate of fire propagation across surfaces)
«  Heat release rate (energy emitted during combustion)
«  Smoke production (density and optical properties)
«  Toxicity (analysis of harmful gases)

Common test methods and principles include:
. Cone calorimeter tests (measurement of heat release and smoke)
+  Single burning item (SBI) tests for realistic fire scenarios
«  Limiting oxygen index (LOI) for material flamnmability
«  UL-94 or similar vertical/horizontal burning tests

Steel-Wood Hybrid

Reference

Wood

VISION
LAB

Source: RST LABS — Rail System Testing GmbH



Climate Change Test

(DIN EN ISO 11997-1 and KWT PR306.5¢)

KWT PR306.5c :

100 15h bei 95°C 15h bei 95°C 15h bei 95°C 9h bei 95°C
[&]
O b 18] [&]
el =1 o o i ) o
= v o = L] o
80 - S o 8 = = @
® o E 5 o E.' 5
P 9 ) o 9 Q S a’
& 3 wl® b & 2 o B e
60— §—=1% % & - - =
£ 50%rF. & el 2 § £ 50%r.F. = ] = I
me| fmcmemE == -y - £ s mmmmesm= &l gy = yrm-
~
| | "
40 i [ i i
| P " | P "
' o " ' . '
._I [ i [ ] u "
Ll e oo o 9 5 B¢ 4 B
£ e K 2| & =awie| & 2
3 3|3 3|32 H B 3 3
F] =
0 ol = :f & Py = 0 2
—~ o™ < = £ = 2 -
? 3 3 %
[ =
g § § g
-20 = ~ = =
3h bei -30°C 3h bei -30°C 3h bei -30°C 3h bei -30°C
-4 A
0 24 48 192 216 240
4-mal durchfahren “
= Zeitin [h]
Drive through 4-times Time in [h]

Source: KWT PR306.6¢

DIN EN ISO 11997/-1:

Wood
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Schritt | Zeitdauer [h] | Temperatur [°C] Bedingung Bemerkung
1 24 35+2 Salzspriihnebel
2 8 40+2 100 % rel. Luftfeuchte Wasser kondensiert auf den Proben
3 16 23+2 (50 + 20) % rel. Luftfeuchte -
4 8 40+2 100 % rel. Luftfeuchte Wasser kondensiert auf den Proben
5 16 23+2 (50 + 20) % rel. Luftfeuchte -
6 8 40+2 100 % rel. Luftfeuchte Wasser kondensiert auf den Proben
7 16 23+2 (50 + 20) % rel. Luftfeuchte -
8 8 40+2 100 % rel. Luftfeuchte Wasser kondensiert auf den Proben
9 16 23+2 (50 + 20) % rel. Luftfeuchte -
10 48 23+2 (50 + 20) % rel. Luftfeuchte

B Dies ergibt eine Gesamtdauer des Zyklus

11 A von Stufe 1 bis Stufe 10 von 7 Tagen




VISION
LAB

Test Results Wood

(DIN EN ISO 11997-1 and KWT PR306.5¢c) and SOSI (SoSi PR306.5¢)
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Test Results Wood/{ss™

in Temperature
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Source: WoodC.A.R., TU Graz, VSI



Chemical and Service

Life Resistance

Tensile strength [MPa]
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Test liquid
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Source: BioLib., TU Graz, VSI

Chemical resistance radiata pine sliced veneers

Jana Joeressen 2, Georg Baumann &, Stefan Spirk ®, Thomas Krenke ¢, Thomas Schonauer 9and Florian Feist 2

a) Faculty of Mechanical Engineering and Economic Sciences, Vehicle Safety Institute, Graz University of Technology, Graz, Austria;

Wood
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b) Faculty of Technical Chemistry, Chemical and Process Engineering and Biotechnology, Institute of Bioproducts and Paper Technology, Graz University of Technology, Graz, Austria;

¢) Wood Vision Lab GmbH, Weiz, Austria;
d) WWS (Weitzer Woodsolutions GmbH), Weiz, Austria



Sustainability Assessment Wood /s
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1 n ) Less impacts in most impact categories for wood-based components ]
! [
Use of substitute materials increases
- N
Increased circularity leads to a Highest environmental
\ reduction in land use impact benefits: replacement of
Reduced GHG emissions Principles of wood utilization: erlita':g;;x-:i\:enswe e SO )
Increased carbon storage 1. High quality applications i
Less material input for the same output 2. Durable /Long-lived products Lvorsr snael fidke of wmet @ .
Potential positive side-effects in other 3. Eco-efficient wood utilization | compared to steel/ plastic Lightweighting ALSO important
industries 4. Cascading use of wood value chain for wood-based components!
5. Sustainable forest management / \ J
g
Lower social consequences: i i i i i h ©
- Efficient £ | \ Battery-electric vehicles: geographical context highly important! 2
ICIENE USE OF TESOUrees: - Trade-offs / counter-effects: - Recharge with renewable energy mix! =
- Replacmg global value chains with - Improved sustainability performance ) &
regional ones! versus job losses in global value chains (=
- Reduction of GHG emission versus _ é—
increased land use change/biodiversity u =
p -y =
Regional sourced wood resultsin loss v === 8
- increased employment in European - Environmental versus Social performance e 3
countries = Indirec_t effe_cts in ot_h_er industries might . — o
- increased value added within European \ outweigh direct positive effects
countries j

| WoodC AR, NHTSH




Transparent Wood Layers Wood/zs"

Transparent wood layers

* Light transmission with high stability at
the same time

Optical Sensing [ Light Guidance

* Integration of glass fibers in wood for
light control

Integrated sensor technology in Sourtce: wimphys.org Source: wwe Loxonecom
wood structures
* Functional wood-based materials with
regard to
¢ Pressure Sensors
* Electric Field Sensors

Source: www.phys.org

Source: www.phys.org
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.. creates new technology
solutions in the
development and application
of ecological lightweight

hybrid materials

in Styria/Austria
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II= Weitzer

One-StOp-ShOp for =Il Woodsolutions
Wood-Hybrid Components
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Wissen & Lehre zu digitale & (pi; Identifikation von neuen
Produhe.nw!ciclung fillr d-‘& %j 4@ Materialkombinationen mit
Holzhybridkompanenten 6kn]ogische =, dem Fokus auf Holz-Hybrid-

Leichtbau-
Hybridwerkstoffe
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Beriicksichtigung Qualifikation von
\?g_k‘ f neven Material-

kombinaticnen mit
(@i}‘f dem Fokus auf Holz-

Hybrid-Leichtbau-

\ﬁ) materialien
-23?
c’{;;& Entwicklungsarbeit

Leichtbaumaterialien

Kundenlésung

Durchfithrung von ersten

CAD- Knneﬂnl.
Machbarkeitsstudien

Entwicklung Grobkonzepte

Kundenanforderung

von 1 mm "\QJ Definieren von Ausloten Prototypen- und Prozess-
wnd Muterioenim - €3 Anford d terschiedlich twicklung bi
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neven Leichtbau-
Hybrid-Herstellungs-
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lI== Weitzer

Wood Works — Business Areas =Il Woodsolutions

RAIL AUTOMOTIVE / TRUCK CROSS INDUSTRY / DEFENCE

i ’
Source: FB Industries

Source: MM Forsttechnik und Weitzer
Woodsolutions

Source: vecteezy.com/Deni Joliyanto

Source: Weitzer Woodsolutions

Source: Weitzer Woodsolutions




Performance of Wood

» Fire protection certificate Railway DIN EN 45545 R7 (HL2)
o Bullet test Railway (700J)

* Long-term behaviour (WOohler curves)

 Climate change test successfully completed

e  Full crash performance at
. 20-30% material savings

. 20-40% less primary and process energy
. Cascading usability
» 3D shaped parts can be produced reliably and reproducibly

e High-tech wooden components are also economically
competitive in series production

 OEM and certification bodies independently verified by external
engineering and civil engineering offices

Source: Al generated
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Woodz:s"

Dr. Thomas Krenke
Wood Vision Lab GmbH
Franz-Pichler-Strasse 30
8160 Weiz

Phone: +43 (0)664 609 31189
Mail: thomas.krenke@wood-vision-lab.com
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