
Accepted Manuscript

Effect of Strain rate and temperature on press forming of extruded WPC profiles

Amir E. Toghyani, Mohsen Amraei, Sami Matthews, Juha Varis, Timo Kärki,
Xiao-Ling Zhao

PII: S0263-8223(17)30502-0
DOI: http://dx.doi.org/10.1016/j.compstruct.2017.08.046
Reference: COST 8804

To appear in: Composite Structures

Received Date: 13 February 2017
Accepted Date: 10 August 2017

Please cite this article as: Toghyani, A.E., Amraei, M., Matthews, S., Varis, J., Kärki, T., Zhao, X-L., Effect of
Strain rate and temperature on press forming of extruded WPC profiles, Composite Structures (2017), doi: http://
dx.doi.org/10.1016/j.compstruct.2017.08.046

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers
we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting proof before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.

http://dx.doi.org/10.1016/j.compstruct.2017.08.046
http://dx.doi.org/10.1016/j.compstruct.2017.08.046
http://dx.doi.org/10.1016/j.compstruct.2017.08.046


  

Effect of Strain rate and temperature on press forming of extruded WPC 

profiles 

 
 Amir E. Toghyania, Mohsen Amraeia, Sami Matthewsa, Juha Varisa, Timo Kärkia, Xiao-Ling 
Zhaob 

 

a 
School of Energy Systems, Lappeenranta University of Technology, P.O. Box 20, 53850, Lappeenranta, Finland 

b 
Department of Civil Engineering, Monash University, Clayton, VIC 3800, Australia 

 

Wood-plastic composites (WPCs) are experiencing rapid market growth in 
manufacturing industries. In view of the attractive qualities of this material and on-going 
development of new production processes and post-production processes, great potential 
for widespread utilization of WPCs clearly exists. This paper evaluates the temperature 
effects on forming of an extruded WPC material in a post-production process. The press-
forming process described in this work is used to form a pre-determined profile shape for 
the final product. After preliminary tests to find suitable temperature ranges, a diverse set 
of material behavior tests were conducted on pre-heated sheets of the WPC material. 
Numerical simulation was also performed using LS-DYNA software to evaluate 
formability of the WPC. Simulated and experimental values were in good agreement, 
indicating the feasibility of using the simulation approach for preliminary evaluation of 
formability of WPCs. 
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1. Introduction 

Wood-plastic composite (WPC) refers to a broad range of composite materials containing plant 
fibers that use thermosets or thermoplastics as the bonding matrix. The material properties of these 
materials depend fundamentally on the wood and plastic contents. In WPCs, the wood material that can 
be either wood flour or wood fiber, usually contains 30% to 60% of the total material [1]. 

WPCs have recently gained increased market share in a number of customer products, such as 
flooring elements and fencing, because of their desirable material properties of consistent quality, 
splinter-free structure and good durability, and their use of sustainable material sources while still being 
economically viable [2]. Profile extrusion is the most commonly used process for production of WPCs 
[3]. Lack of expansion in post-production processes means that current WPC products available on the 
market are mainly limited to extruded profiles. However, there is a huge demand for more complex 
product shapes and geometries that require post-extrusion processing after the material fabrication stage. 
Presently, more complex shapes can only be produced by assembling extruded profiles, which is labor-
intensive and may not enable the full diversity of demanded product shapes to be met [4]. 

Previous research has exhibited that WPCs as polymer-based materials are highly related to the 
temperature of material and also the matrix polymer group, and that the performance of high-density 
polyethylene (HDPE) and HDPE-based composites is greatly dependent on the temperature and  
processing time of manufacturing [5], [6]. 

Most research found in the literature has focused on fabrication of WPCs [4], [7] and post-
processing of WPC materials has received only limited attention and thus needs more investigation. 
Forming and cutting are among the most commonly applied post-processing procedures for complex 
WPC products. Among important parameters that affect forming and cutting of WPCs, temperature and 
forming tolerance of the mold tool have been highlighted [8], [9]. The general performance of WPCs is 
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