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Abstract :
Project Code: IUG5080029

Project Title: Engineering Properties, Computer Simulations and Thermal and UV light

Effects of Wood Plastic Composite (WPC) Products

Main Researcher: - Professor Dr Narongrit Sombatsompop

Email address: narongrit.som@kmutt.ac.th

Project Period: 28" September 2007 - 27" September 2009
Objectives:

1. To study the engineering properties of wood polymer composites (WPC) products with
different sizes and cross—sections for beam and floor applications.

2. To propose joining methods of WPC members for optimum engineering properties for
various WPC cross-sections. '

3. To study the effects of thermal and UV ageing on the physical, structural and mechanical
properties of WPC products and to explore possibility of using Ca/Zn complex stabilizer for
replacement of the existing thermal stabilizer of V.P. Wood Co. Ltd.

4. To encourage small-medium enterprise research works in collaboration between private

sector and university.

Methodology, Result and Discussion

The content of this research project was divided into two parts, which were (Part 1) studies
on engineering properties of wood-polymer composites (WPC) with different sizes and cross-
sections as well as their joint properties, and (Part 2) effects of thermal and UV ageing on the
properties of WPC composites products.

Part 1 involved the effects of sizes and cross-sections of WPC products and loading direction
on engineering properties of wood-polymer composites (WPC), and proposed methods of joining all
the WPC parts for structural applications. This part can be described in 4 sub-parts. Part 1.1 assessed
the engineering properties of five different cross-sections which were designated as M001, MO0OS5,
MO009, M014 and MO15. The experimental results suggested that the MOOS gave the highest flexural
properties. Higher flexural properties were obtained when testing the WPVC composites in edge-wise
loading direction. The findings in this work suggested that low number of hollow cores with thick
flanges and webs should be used to obtain the composite with higher flexural properties. The WPVC
composite with low density was observed to exhibit lower flexural strength. The rate of loading had a
marginal effect on the flexural properties of the composites. Part 1.2 studied the methods of joining

WPC products. In this part, four different joining configurations were proposed, these including I-
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Beam, II-Beam, Rectangular Beam and Square Beam and three joining methods were used, these
being screw, screw-adhesive and adhesives. The results suggested that joining the WPC members with
adhesives gave the most satisfaction in terms of ultimate strength capacity and cost savings. Part 1.3
involved upgrading and improving the ready—td—use computer program by adding the engineering
properties of a wider range of single and jointed WPC members obtained in Parts 1.1 and 1.2 into the
existing program obtained in our previous projects with the V.P. Wood Co. Ltd. Part 1.4 studied the
effect of Ca/Zn complex stabilizer on the thermal stability of WPC by varying the Ca/Zn stabilizer of
2.5, 5.0 and 7.5 parts per hundred PVC in order to replace the toxic~metal based thermal stabilizer.
The results suggested that Ca/Zn complex stabilizer gave the same stabilizing effect and mechanical
properties of the WPC products as compared with the metal based stabilizer that was being used by the
V.P. Wood Co. Ltd.
Part 2 investigated the effects of thermal and UV ageing on the properties of WPC composites
products and this part was considered by two separate parts. Part 2.1 aimed to improve the thermal
stability of PVC using zinc stearate, lead stearate and zeolite by varying their loadings from 2.4-4.8
phr PVC, and assess thermal stabilities in terms of yellowness index, polyene content, %weight loss,
decomposition temperature (T,) before and after thermal ageing. It was found that the additions of Zn
and Pb stearates into PVC and wood/PVC composite could improve the thermal stability of the PVC.
At low test temperature, the additions of Zn and Pb stearates could improve the thermal stabilities of
PVC by retarding the upzipped reaction and by reducing the conjugated double bonds in PVC, Pb
stearate being the most suitable for thermally stabilizing the PVC. Around the T, range, the addition of
Zn stearate reduced the T, value of PVC whereas that of Pb stearate had no effect on the change in T,
value. Zeolite loading could shift the T, value of the PVC from 264 to 280°C. The addition of wood
particles increased the polyene content and decreased the decomposition temperature of the PVC. The
effect of wood flour on the thermal and structural changes of PVC overruled that of thermal stabilizer
‘loading. Part 2.2 currently focuses on the effects of UV stabilizer type and loading as well as wood
content on mechanical and structural properties of WPC products before and after QUV ageing. This
~part of work is yet to complete since the twin-screw extruder, which is the main equipment for this
work, was broken down. In addition, carrying out the work in QUA equipment is time-consuming.
However, all the problems have now been solved and we are the process of analyzing the experimental
results and preparing a manuscript for publishing in an international journal. All are expected to be
finalized by the end of December 2009.
At present, the research outputs obtained from this work were two accepted publications in

international journals with impact factors and one patent application (under consideration).
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