Success is the Art of Perfection

Herfried Lammer

Competence Centre for Wood Composites and
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Competence Centre Wood Kplus: Responsibilities

Motto:

Increase the competitiveness of our industrial partners !

* Industrial and Scientific Partners in the field of ,Wood Composites and Chemistry“
* Solutions for complex problems in production, development and quality

* Developing new and innovatives products

* Consulting in research and development

* International Network of specialists

 Development and Optimization of technical processes and methods

* Feasibility Studies

* Analytical Support

 Market Studies

* Long-Term and short-term technological projects
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Competence Centre Wood Kplus: Partner Flrms

Academic Partners

Wood K plus
Linz

Industrial Partner

Mater./Proc. Techn.
T | Chemistry
é IFA - Tulln
E Social-/ Business
8 Integrative Biology
Food Technology.
TU Vienna
JK Univ. Linz

Knowledge
Transfer

>

AMI
ALFA
Doka
Dynea
Fasalex

Fritz Egger
FunderMax
Lenzing
Mitteramskogler
Mondi Packaging
Miihlbock
Varioform
Wiehag

Other
Industrial Partners

Long-term, strategic Cooperation

Basic Research —® Pre-competitive Research

—» Industrial Development
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Competence Centre Wood Kplus: Some Facts

Budget for 3 years (2005-2007):
12,6 Mio. EURO (without additional ,Non K Plus* projects)

Financing:

40% Partner Cooperations

35% Austrian Government (Kplus - Programm),
20% Regional Government

5% Universities

Employees:
* ca. 50 direct Employees (ca. 40 % female)
* ca. 30 indirect Collaborators (associated scientists and technicians)

Project Funding:
3 (+4) years
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Competence Centre Wood Kplus: Locations

Linz
Vienna
Lenzing 0
o @)
@)
Admont
@)

St. Veit an der Glan
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Competence Centre Wood Kplus: Organisation

Legend
e

(GF, WL, FIBU, Project Coordination, Marketing, QM....) [ Research Area |

Wood and Fiber Wood Plastic Carinthian Compe- Massive Wood & Wood
Chemistry Composites (WPC) tence Centre Wood Composites
Wood Pulbin Duroplastic Compos. Knowledge-based Wood Modification (chemical,
Ping (Extrusion/Spritzguss) | | Process Optimisation biochem., hydrothermal)
Chemical Thermoplastic Compos. Spectroscopic Wood Drying
Process Simulation (Extrusion/Spritzguss) Applications
Gluing
Wood Analytics Reinforced Wood/ Surface Science
Centre Plastic Composites Development of Composites
Lo lilee Mikro- and Nanoanalytics
Processtechnology

] Wood Market Research and Wood Industry / Politics related Aspects
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perfectiIOn.

FUNDERMAX

~Spiegelbild der Persdnlichkeit:

Partner:
FunderMax GmbH

Ausdrucksiom d nan F
Komposition aus Dekorspang!
Sehichistollplaite, Compactl
und Biofaser Platte,

Funder Industrie Gesellschaft mbH. Kiagenturter StraBe B7-B9, A-8300 StVet/Glan
Tal,; +43 (0)6/9494-0, Fax: +43 {(0)5/9484-4200, e-mail; office@funderat, www iunderat

ISOMAX, Dekorative Laminale AG, Indy
43 (0)5/0404-0, Fax; +43 (0)5/0404- 4668, e-n

swmemas e onveidiordie lasin 1t aa
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FUNDERMAX Product Range

Homogen raw chipboard

pér'féction.

FUNDERMAX ¢

«Die Mannigfaltigkeit*

Ll it <o s Dekorspan Laminated
' Chipboard

Impregnated Papers

Biofaser fibreboard panels

Exterior compact laminates

Interior compact laminates

Laminates (CPL)

Laminates (HPL)

Half finished parts

TeL: +43 (0)5/2494-0 Fax: Alg (J;;—');:J‘BS";?’GLDW ?ﬂaﬂ[ St A 9300 e
‘ e Kompetenzzentrum Holz GmbH




FUNDERMAX Research Strategies

. Dekorspan Laminated
perfection. Chipboard
Impregnated Papers

Cheap raw material, fast and
save processing, etc ...

YRR

Customers

fast and save processing, storage
stability, perfect surface properties,
etc ...
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Rapid Product & Process Development

Requirement:
* Flexibility

Basis:
* Knowledge Based Production

Tools:
« Statistical Experimental Design
« Mathematical Modelling
* Multivariate Statistics
« Technological Performance Optimisation
* Process Data Management
 Laboratory Data Management
* Process Analysis
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Standard Situation in Development Lab f;;:_-_

Defined Product
(Property Profile X)

X =f(a,, a,, a5, ... a,,)

Factor 2
(az)
Factor 3
(a3)
—_—
Factor 1
(a;)
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Find a solution and find it FAST !Il (1)

1. Never choose parameters out of production range !

,We have to perform as few experiments as possible”
,We’ll never produce in THAT range !”

,We KNOW this will give bad results”
,Don’t make absurd experiments

2. Choose parameter variations assumed to already best generate
the desired profile!

,We need to solve the specific problem — no distractions”
,We have to focus on a single product property profile”

3. Choose only single parameter variations!

,In order to understand the effect of one parameter we have to
focus on this parameter and keep all the other factors constant”
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Standard Operating Procedure in Routine Lab Wood

Factor 2

(az)

—_—

Factor 1

(a,)

Defined Product
(Property X)

X =f(a,, a,, a5, ... a,,)

Factor 3

(a3)
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Standard Operating Procedure in Routine Lab Wood

K plus

Factor 2

—
Factor 1
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Standard Operating Procedure in Routine Lab Weonod

K plus

Factor 2

—
Factor 1
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Standard Operating Procedure in Routine Lab Wood

K plus

Y ?

Factor 2

—
Factor 1
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Standard Operating Procedure in Routine Lab Wood

K plus

Factor 2

—
Factor 1
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Standard Operating Procedure in Routine Lab

K plus

;/%
—_—

Factor 2
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Standard Operating Procedure in Routine Lab

Factor 2

é
Factor 1
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Experimental Strategy Wood

K plus

Minimum amount of experiments — Maximum information

A
N g
o 0
g &
= >

Factor 1
Classical Proceeding Factorial Plan Statististical Design
Mathematical Modelling
10-20 Exp o Exp 10-20 Exp
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Use past data for future information!

Systematic Variation
Simultanous Variation
Symmetry in Design

Reproducibility
Validation
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Understanding of a complex system

Focus on one parameter at a time

»HOW can you be sure that everything else WAS kept constant, if you
don’t measure it?“

»,HOW can you be sure to check the right parameter?“

»,HOW can you be sure that there are no interdependencies with other
parameter?*

Focus on ALL parameters at the same time

- Raw material data

* Process data management

 On-Line measurement of material properties

Kompetenzzentrum Holz GmbH



Find a solution and find it FAST 1! (2) Waood

1. Choose extreme parameters in order to visualize effects !
2 o I iati Lio ol v-bos I

2. Choose parameter variations that best cover the complete
production space

—3—Ghoose-only-singieparametervariations?

3. Choose multiple parameter variations!
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Some Advantages of Statistical Design

Knowledge Basis
System oriented, Holistic
Flexibility

Speed

Reliability

Confidence

Formalized

Quantitative

Easy to communicate
Long term efficient

Cost efficient

Multiple Problem Solving
Elimination of recurring problems
Etc.
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Experimental Design and Mathematical Modelling

Define Problem !
,~What exactly do we (not) need?”

Define Influential Parameters !
,ocreening Design?”

Define System !
,opace of Production, Limits"

Define Important Responses !

Discuss compromises and assumptions !
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Experimental Design and Mathematical Modelling

1. Set Up Experiment:

b
(100.00)

—+(100.00)
(100.00)

(0.00)
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Wood

K plus

Response 1:  Viscosity

[ S—
L

Sat Ug =oarimsant
2. Measure Response

at Design points T —
o v
N\
: . .
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Sat Ug =oarimsant
ulzzasurs Hasoonss
28 Dasign polnis
Calculate Response
Surface

?

Wood

K plus
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Sat Ug =oarimsant
ulzzasurs Hasoonss
28 Dasign polnis
Caleulais Rasvonss
SuUrrcs

Check Accuracy
and Plausibility

—
N
o
©

Predicted

7.167

4.307]

1.43"]

| Model Accuracy

[ [ I I I
1.43 4.30 716 10.03 12.89

Actual

Kplus
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Wood

K plus

5t Uog =2 osrimsnt
2. Wlzasurs Hdesoonss
28 Dasign polnis

. lcrrlzte [ 2= ~ (-
9. Caleulia Hfasoonss

0
45

(

>

4. Check Accuracy
and Plausiollity

5. Calculate Optimum
for Response
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Sat Ug =oarimans
ulzasurs Hasoonss
28 Dasign polnis
Caleulais Rasvonss
Lrraes

Nscg Aceuras)

and Plausiollity
Caleulaiz Ootlrnirm
[or r2s00nss
Compare all
different Responses

D
o
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Example: Impregnation Resin

Significant Factors of Influence ~ Technological Responses

* Curing Agent Type * Gloss

* Curing Agent Amount * Flexibility

* Resin Type * Curing Time

* Pressing Time * Curing Degree

- etc * Operating Window
* efc

Cost, Time etc. can also be
integrated

Kompetenzzentrum Holz GmbH
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Influence on Quality of Surface (Acid-Value)

Surface quality, catalyst A Surface quality, catalyst B
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Influence on Gloss of Surface Wood

Pure MF Resin
Curing Agent 2

Mixture MF / UF Resin
Curing Agent 2

. < "0"’
Pure MF Resin 2
Curing Agent 1

Mixture MF / UF Resin
Curing Agent 1

Pressing
Time

% Curing
Agent

Kompetenzzentrum Holz GmbH



K plus
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Influence on Flexibility of Impreg. Paper

Mixture MF / UF Resin
Curing Agent 2

Pure MF Resin
Curing Agent 2
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Influence on operation window (Flow)

Pure MF Resin
Curing Agent 2

Mixture MF / UF Resin
Curing Agent 2

Pure MF Resin
Curing Agent 1
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Mixture MF / UF Resin
Curing Agent 1

Pressing % Curing
Time Agent
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Conclusio

perfection.

FUNDERMAX ¢

*Success is the art of perfection

*Business needs Innovation
*Innovation needs Research

*.When you do what you always
did, you will get what you
always got.*
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