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Assessment of the Strength and Sorption Properties 
of Nigerian made Wood Plastic ~ o m ~ d s i t e s  
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Dqumnmt of AgrrgrrculturaI a d  Envimmntal Engineering, 

Wniversty oflbadan 
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JIIC stre@ and wrption pmpdes of N i g b m a d e  wood plastic composite used as buildmg components wen assessed 
obtained indicsted that the composites getlgally.had low stm@  dues and Hiere dimensionally stable. The wood 

$astic wmpositcs can only be ~ f ~ n _ o n - s t r u c . ~  purposes in both interior d & o r  applications. 

:Wood Plastic Composites (WFQ) cw~sist-y of mixtua of wpod and thentlopktic polymers blended together under 
heat either by extrusion, compression or  injection process. W e  wood fibmu@articles serve as inexpensive fillers to 
Cauuc atrmgth and stiffness of composites or to d u c t  raw materials m$;thumoplastic polpus enhance the surface 
&mhesli, improve the dimensional stability by raducing the affmity for water swtUing and reduce the susceptibility of tbe 
wood to biological degradation (Younqukt, 1999; Smith, 200 1). Additives are added in small amounts to enhaace properties. 
:For example, Iubricants improve surface apjmmioe and pmcming; coupling agents improve adhesion between the wood 
and plastic components. Other possible additives include colomts, light stabilizers, foaming agents, ctc. (Verhey and Luks, 
2002) 

Thc main appticatioris of WPCs an in products ouch as rails, decking, door and widow profiles, decorative trims, 
,gtof tilw, sheathings- ctc. Ncw spplications aad end uses of wood plastic ampasites include dhhg ,  flooring md outdoor 
.@kitits, window h m w  ek. with improved thermal and creep performance compand with untilled pIastics English and 
Fak 1995, TangrsmTwhnology, 2002;Vmbey ct al., 2002). 

That composites are also gaining acq tmce  in automotive, industrid and marine applications (Bledzki and 
Gassaa, 1999). Although the WPC industry isstill only a -on ofr pmmt oftbe toral wdproducts industry, ithas ma& 

i?ls6ads in mtab markets. Tbe WPC d c t  was 320,000 metric bns in 2001 in tbc developed countria and tbe 
volumeisaq#ctadtomorethanQubbhymmcomt~~~dal.,2002). 

m t l y ,  WPCs have j\rst been introduced into the Nigqiqn mryktt.ru)cier the fmb name of C h p W o o d  They 
are now being used for botb struotural and ngn-stmmd applimti~m. .Chqqterisatim ofhesc composites in k m s  of 
&@and mdqtion p r o w  will bs kficiat  to the N i g e r h p o p h  w h  are now &sing thsseitcrm for building 
h&an.T%h work s& to txamiac .~~gthandsorpt ion~~~of theNig~mmadewoodp~t ic~ompos i t t s .  

k f a & ~ a n d i U ~ o d  
Tht. matmiah used for this study wert p d m d  h a  COMPO-wood'des depot in OIiiyole estate hdm.  Two d i h t  
~ p ~ c ~ t a ( W P C  IOOAandWPC 1 O O ~ ) w m o ~ a n d c u t i n t o f i ~ t ~ 1 e s o f  1 5 0 x 5 0 ~  1OmmandSOx 
50 x lOmmfors~~sndsorption~tsrceptetivety. 
Fl~( .dTcst  

Thc flexuraI ksrs were c o n d d o n a  U n i v d  Testing Machine at a ems - bead speed of Immlmin. Thc samples 
wert laded until failuremurred from which the d i  ofnrpture (MOR) and elasticity (MOE)wcreevdu.atd 

WrrisrAbso@un and Tk&has$weUIng Tesl 
The twt samples were wcigbed and then immwsedin distilIcdwaterat room tempmature fw2 to48 h. At rlte d o f  

2,24 and 48 4 each test samples were withhwn from water and allowed to drain behre tbe hal weights and thickncsss 
were taken to thc same degree of accuracy. The water absorption and thichess swtUing for each test piece was calculatedas: 
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,&01 wight e initial >wig& 4 ; - L J ' 
tygw absopfion = x,.lMJ 

h&ial,w*&,.. " 4 . . t i  

tkcknesss weI2i11g = Jnal thicness - initial fhicknqss 00 . 
initial thicnas . 

&sdb and Discassfon 

Moddiof Ruptorre andElmt&@ 
The MOR and MOEofthe WFCs were bttwew 11.6 and 15.7 N/md and 1254.6 a d  1510.2 N/rnmZ relatively (Table I), 
T h e  valua are low in comparkm with tha8c of Mgncault ez u1. (2008) and M p  and Stcnder (20 10) (24 - 34 ~/mrn; apd 
3045 - 4582 N/mmq. This iadiaka that the tad WPCs c a m  b used for load applications but iasulatiag . * 
campnenu in-. 

Tmble 1: Moduli of b t u r c  and Elasticity of-Wmd P M c  bmposires . 
. . .  . -, , . ,  , I :_ 

Samples . MOR - . - -  . .. - MOE 

Meam with the same letter$pe~t&&ieally.tWcrunt. 
. S t a n a a r d d w i e t i o a . ~ P ~  

t t  

Table 2: A d Y =  &c o w  o f ~ v p h m  d elasticity o f w d ~ c  Coqwites 

M e p  Squm 
'Sotace Df MOR MOE 

Samples 1 24.81 * 98048.17* 

W ~ A b ~ r p d o n ( w A ) u n d ~ ~ & w f i g ~ ) ~  
T h c W A a d T S o f l t b e ~ ~ * 2 - i m d 4 8 h ~ h . m w m r w a . 2 . 1  d6.1Kmd2.1 a n d 5 . 4 ~ ; q m t i i  
(Table 3). The WPQ a r e ~ y d b t m i W y Y a t a b l t  mig@ngthattbycan be Wforcxtcrim rpplicatimAd& 
o f ~ r m t a l e d ~ ~ t h u ~ ~ d i d ~ ~ ~ ~ o t l ~ ~ l e 4 ) .  
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Conclusions 
B& on the m b  obaind h , t $ r  mr~ij$,';be following cmolusions arc khm: 

the locally pmduscd wood &ihpositds.ha\)e low h g t h  values'add am only auitabte for n c m - ~ ~ p W p o S m  in 
ceiling, panelling etc. The produmare generally djmensi&Uy'st&lo with r low moisiwc sorption and thblcness Wiling. 
~mce tbsy us appli&1c to both exterior andintdm ap~ii'&tions. 
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