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The bending process 
In order to simulate the hygro-mechanical behaviour of 
veneers during the forming, hot-pressing, glue-hardening, 
unloading and cooling process, it is necessary to take into 
consideration the large deformations and the non-linear 
contact behaviour between the veneer sheets as well as 
between the veneers and the press tools. Additionally, it is 
very important to trace the climate sensitivity of the material 
and its strong material inhomogeneity regarding both material 
properties and material orthotropy. To validate the model an 
optical method will be developed for measuring two-
dimensional strain fields that occur during bending and 
compression of the veneers. The following tasks describe a 
modelling strategy based on combined finite element method 
and experimental investigation: 
• Experimental study of elastic- plastic behaviour of 

veneered wood. 
• Development the continuum- and contact-modelling 

framework for finite thermal/moisture elastic- plastic 
behaviour of veneered wood. 

• FE-modelling of the hot-pressed veneer-forming. 

Introduction 
During a manufacturing procedure of veneered products the veneers are exposed to large membrane and bending deformation and high 
pressure in the radial fibre direction. When hot-press forming is used, the products are also exposed to high temperature on their 
surface. These hard conditions result often in large viscoelastic and elasto-plastic strains that itself have strong influence on the final 
quality of the product (spring-back, stiffness, distortion etc). To be able to improve the manufacturing process the key issue is to 
understand the material behaviour during these severe conditions.  
Aim 
The main scientific challenge in this project proposal is to establish a new thermal and moisture related elasto-plastic material model 
for non-linear and strongly orthotropic wood material behaviour. 

Conclusions 
The project will improve the understanding of the non-linear bending and compression behaviour of veneered wood products during 
severe environmental conditions. The innovative aspects of the project is that the expected output from the experimental studies will 
results in new and unique material data for calibration of the new constitutive model for viscoelastic and plastic strains in veneered 
wood. The vision is that this knowledge will be integrated to the wood industry in form of a 3D-simulation model. 

 

 

Forming of curved furniture panels made of seven veneer 
sheets. 


