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More than 70 years of high-performance industrial applications Rg{EL {} vehicle
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Wooden bicycle
frame

Morgan Motor Company

De Havilland Mosquito bomber, Cessna AT10, H-4 Hercules named the Spruce Goose, Giant Plane
Comparison

Train bogie

https://www.upm.com/bioforeconceptcar/
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What we had/have to do virtual@vehicle
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Material Modelling Additive Manufacturing

~ Surfaces and Coatings

Industrialization

Crack Propagation

Peridynamics and Fatigue
Production Processes

Environmental Conditions

Strain Rate N\ L

Internal Stresses

Global

Sim. Production Process “\_ , —
Ve Megatrends | ",

%‘“‘m“%VaIidation and testing

"~ Life Cycle Assessment

Cost Efficiency

Natural Materials
(Wood & Fiber)

Modification (Water, Fire)
Durability, Functional Materials

Material Characterization "

Predictable, Reliable
& Sustainable

Standardization y
Material Mix, Reparability J/
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Renewable Domestic Raw Material virtual@vehicle
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* Reasonably priced, sustainable availability in Austria
* Short transport routes and entire supply chain in Styria

« Low energy consumption compared to conventional materials

SUSTANIABLE
FORESTRY

*+ Wood has two ecocycles compared to conventional materials

» Possibility of waste recycling (Enviromental hierachy)

POWER PLANTS
AND WASTE
TREATMENT

\OHINI0I8

Environmental hierarchy PULP MILLS,

PAPER MILLS

Renewable natural
resource

Material recycling

Landfill

X Source: https://www.swedishwood.com/

Source: https://www.swedishwood.com/

Energy
recovery

TR

Wood material is never sent to landfill, providing energy instead at heating plants, for example.
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Economic, ecological and technical
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Mechanical properties

Specific Young-Modulus and Strength Solid wood (longitudinal), aluminum alloys &

30
E
o
i
o >0 | Ash @O Beech
£
o
@
s 15
()]
Q@
[
o 10
o
.‘§
o 5
w
0
2,0 2,1 2,2

steels for automotive bodies
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Global warming potential in tonnes of CO, equivalents/t

inium sheet (primary)

High-alloy electrical steel

G

alvanised sheet steel

Polyvinylchloride (PVC)

Polyethylene (HDPE)

Castiron

Three-layer board Plywood

Low-alloy electrical steel
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OSB board
Laminated wood
Chipboard
Solid wood
Hard fibreboard

-0,98
-1,32
-1,36

-1,68

x103
31

I 11,92

I 4,53
I .36
I .12

I 1,39

I 132

jmm 0,62

. 0,57

o 0,48

Metals
Plastics

11

13

aspects

Aluminium sheet (primary)
High-alloy electrical steel
Polyethylene (HDPE)
Polyvinylchloride (PVC)
Galvanised sheet steel
Hard fibreboard
Three-layer board Plywood
OSB board

Chipboard

castiron

Laminated wood

solid wood

Low-alloy electrical steel
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Energy input in kWh/t

I 22908
I 22.186
I 16.058
I 11.772

| 11.083

| 10.267

| 9.228

| 8,294

I 7.756

| 7.617

| 5.433

. 3353

0 10.000 20.000 30.000

55.792

Metals
Plastics

40.000 50.000 60.000

Comparison of rectangular tube steel/plywood

3,00
2,50
2,00
1,50
1,00
1,00
0,65
0,50
0,00

Mass

(Bending stiffness)

2,67 Steel profile 90x50x4
144
1,00 1,00 1,00 1,00 105 1,00 1,00
0,75
034
0,17
COZ equivalent  Energy Design space Bending stiffness Bending strength Cost

Source: Miiller, Christoph, et al; Wood as a Material in Mechanical Engineering - Concerns and Requirements; Tagungsband, narotech 2012, 9. Internationales Symposium ,Werkstoffe aus nachwachsenden Rohstoffen*, 2012
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Whats next?
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TIMBER

& TWINGO
=

VINCENT CALLEBAUT ARCHITECTURES RENAULT - PLANT FIBES 8 ENGINEERED W

TIMBER RENAULT TWINGO - PLANT FIBER & ENGINEERED WOOD CONCEPT CAR

Source: https://vincent.callebaut.org/object/230317_timbermobility/timbermobility/projects
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Side-Impact-Beam Virtual Validation virtual @ vehicle
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—— DEM_01

---- DEM_02

— Simulation DEM
— Referenztrager
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Conclusion virtual @vehicle
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High lightweight potential Short transport routes and sustainable availability in Austria
Very good specific mechanical, thermal and damping properties Low energy consumption compared to conventional materials
Efficient component production through new production technologies Possibility of waste utilisation (environmental sustainability)
Very good fracture behaviour and modification capabilities Wood has two ecological cycles compared to conventional materials

=N 2 .
&y

Very cost-effective compared to other construction materials Virtual design and validation tools

Possibility of CO, storage (CO, certificates) Digital twins of our wood hybrid products

Cost-efficient supply chain Virtual optimization and on the edge design

Virtual mapping of the entire product and life cycle
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Project Consortium virtual @ vehicle
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