
Forest Products Society 
 
 
 

3399thth  IInntteerrnnaattiioonnaall  WWoooodd  
CCoommppoossiitteess  SSyymmppoossiiuumm  

22000055    
  
  
  
  
  
  
 

 
 

April 11 – 12, 2005 
Pullman, Washington, USA 

 

 

 

 

 

Printed from e-media with permission by: 

Curran Associates, Inc. 
57 Morehouse Lane 

Red Hook, NY  12571 
www.proceedings.com

 
ISBN: 978-1-60423-489-3 

 
Some format issues inherent in the e-media version may also appear in this print version. 

 



 
 
 
 
 
 
 
 
 
 
 
 
 

All Rights Reserved 
 

Copyright © 2005 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Statement of Procedure 
 
  Washington State University is the copyright holder in the compilation entitled The International Wood Composites Symposium 
Proceedings.  Washington State University is authorized to and does grant permission to copy any paper herein with proper attribution 
upon request.  The authors also retain their individual copyrights.  Permission to copy is granted for nonprofit educational use. 
 
   The views expressed in the articles of this publication are not to be understood as views of Washington State University. 
 

Printed in the U.S.A. 



Table of Contents

Preface . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . xiii

WMEL Graduate Research Assistants. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . xv

2005 Wood Composites Hall of Fame Inductees: John J. Balatinecz and José M. Ramos . . . . . . . . . . . . . . . xvii

Wood Composites Hall of Fame . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . xxiii

Session I
Symposium Opening & General Session

Robert Tichy, Moderator

Keynote Address: One Occipital Condyle Too Many
Michael Ainsworth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3

Development of FINSA as an Integrated Forest Products Industry
José M. Ramos . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15

PCWP MACT — The Opportunity for Low-Risk Delisting
David C. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29

Trends in the European Composite Panel Industry
Anne Rahikainen and George Goroyias . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 39

Perceptions of Sheathing Attributes by OSB Wholesalers and Manufacturers
Sudipta Dasmohapatra and Paul M. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 47

Educating Builders
Steven Zylkowski . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 57

Session II
Process Innovation

David C. Smith, AM Moderator; Vikram Yadama, PM Moderator

Particleboard Plant Operates Successfully on 100% Post-Consumer Waste Wood
Reinhard H. Kessing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 65

Steam Separation in the MDF Process for Capturing HAPs
Inge Larsson and Steve Bruntlett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 71

High-Precision Registered Embossing
Ralf Hagner and Cole Martin. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 83

New Laminating Continuous Press
Michele Pagnoni and Frederick T. Kurpiel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 97

ix

39th International Wood
Composites Symposium



Prevention and Mitigation of Dust Explosions and Fires
Bill Stevenson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 115

A Practical Comparison of Moisture Measuring Systems
Steven L. Mays, Hauke Kleinschmidt, and Matthias Fuchs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 123

Palltrusion: A New Process for the Production of Products Made from Wood Plastic Composites
Hartmut Pallmann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 127

Quadradyn: An OSB Screening Innovation
Fabio Chiara . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 141

Review of OSB Preparation Equipment and Methods in I-Joist Applications
Andre Masse and Mario Asselin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 157

Wood Panel Industry in China: A Real-Life Case Study for the Entrepreneur
Liu Gongting . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 177

Session III
Product Innovation

J. Daniel Dolan, AM Moderator; Robert Tichy, PM Moderator

The Evolving Relationship Between Composite Wood Panels and Indoor Air Quality
Gary L. Heroux . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 185

From Mussels to Decayed Wood: An Evolving Story of Developing Green Wood Adhesives
from Renewable Natural Resources

Kaichang Li . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 195

Fire-Retardant MDF for Interior Application
Tom Clennon. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 201

Mechanical Properties and Dimensional Stability of Black Spruce MDF Panels in Relation to
Different Raw Fiber Materials from Within-A-Tree

S.Y. (Tony) Zhang, Jun Li Shi, Cheng Xing, James Deng, and Bernard Riedl . . . . . . . . . . . . . . . . . . . . . . 205

Biocide Treatments for Composite Panels
H. Michael Barnes and John W. Kirkpatrick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 225

Powder Coatings on Wood — Latest Trends
David Hammerton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 233

Powder Coating System for MDF
Jim Radford . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 249

Surface Finishing of Engineered Wood Products with Powder Coatings —
Challenges and Opportunities

Burkhard Maier . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 261

Decorative Surface Treatments for Wood Composite Panels
Rick Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 267

Image Processing Techniques — Benefits for Panel Producers
Kai Greten . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 283

x



Session IV
Introduction to Natural Fiber Thermoplastic Composites

Michael P. Wolcott, Moderator

Woodfiber-Plastic Composite Markets and Applications
Paul M. Smith and Michael P. Wolcott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 289

Applications for Wood Plastic Composites — Beyond Deck Boards
Donald A. Bender, Michael P. Wolcott, and J. Daniel Dolan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 295

Performance Measurement and Construction Applications for Natural Fiber-Polymer Composites
Robert J. Tichy. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 301

WPC Processing and Formulation
Karl Englund . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 309

Technical Workshop
Panel Surfacing Technology
Vikram Yadama, Moderator

Powder Coating on MDF
Zorica Krisan and Carmen Fourar. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 325

In-line Monitoring of Lamination Quality
Kai Greten . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 337

Technical Forum

Wood Fiber Surface Engineering for Use in Wood Plastic Composites
Smith T. Sundar, Armando G. McDonald, and Michael P. Wolcott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 343

Quadradyn – An OSB Screening Innovation
Fabio Chiara and Joachim Meier . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 343

Surface Activation of Wood Plastic Composites for Coating Applications
Barun Gupta and Marie-Pierre Laborie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 343

Cure Kinetics of Phenol-Formaldehyde Resin
Jinwu Wang, Marie-Pierre Laborie, and Michael P. Wolcott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 344

Increased Life-Span for Your Press Steel Belts
Stephan Zimmermann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 344

Bioplastic Development from Lignin
Steven Carter Fox and Armando G. McDonald . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 345

Refiner Segments
Pekka Kaikkonen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 345

Recycling Wood at the End of its Life Cycle
H.-J. Binder . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 345

Wood-Based Panel from Fast Short Rotation Willow Clone of Salix viminalis
Trek Sean and Michel Labrecque . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 346

Engineered Woodfiber-Plastic Composites
Lance W. Gallagher, Armando G. McDonald, and Michael P. Wolcott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 346

xi



Manufacturing of Medium Density Fiberboard Using Forest Residues
James Deng, Tony Zhang, Cheng Xing, and Trek Sean . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 347

Effect of Weathering on the Chemical and Color Characteristics of Wood Plastic Composites
James S. Fabiyi, Armando G. McDonald, Michael P. Wolcott. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 347

Comparison of Formaldehyde Emission of Wood-Based Panels with Different Adhesive-Hardener
Combinations by Gas Chromatography and Standard Methods

Sumin Kim, Hyun-Joong Kim, and Han-Seung Yang . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 348

On-line Camera Strand Alignment System
A. Hossein Lohrasebi, Chunping Dai, Kevin Groves, and Changming Yu . . . . . . . . . . . . . . . . . . . . . . . . . . . 348

Interactions Between MAPP Coupling Agent, Lubricants, and Wood Polymers by
Solid-State NMR

Erica Rude and Marie-Pierre Laborie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 349

Plant Optimization
George T. Meek . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 349

Effect of Resin Types and Ratios in OSB Properties
Bill Moschler, Trairat Neimsuwan, and Siqun Wang . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 349

Water Absorption Behavior and Mechanical Properties of Lignocellulosic Filler-Polyolefin
Bio-Composites

Han-Seung Yang, Hee-Soo Kim, Hyun-Joong Kim . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 350

Palltrusion – A New Process for the Production of Wood Plastic Composites
Hartmut Pallmann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 350

Advantages of Disposable Knife Usage in Stranding Machines
Barry McAllister and Carlos Vieira . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 351

Dust-Free Conveyor for Bark and Wood Chips
Bengt Nilssson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 352

Chemical Modification and Wetting of MDF Panels Produced from Fibers Treated with
Maleated Polypropylene Wax

Rosilei A. Garcia, Alain Cloutier, Bernard Riedl. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 352

Mechanism to Improve OSB Durability
Sudip Chowdhury, Vikram Yadama, Marie-Pierre Laborie, and Armando G. McDonald . . . . . . . . . . . . . . 353

Use of Acousto-Ultrasonic Techniques to Determine Properties of Remanufactured Particleboards
Made Solely from Recycled Particles

Sumire Kawamoto, James H. Muehl, and R. Sam Williams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 353

Dimensional Stability of MDF Panels Produced from Fibers Treated with Maleated Polypropylene Wax
Rosilei A. Garcia, Alain Cloutier, and Bernard Riedl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 354

Appendix

Conversion Factors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 357

Attendees and Addresses . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 361

xii




