
A structural wood composite 
from short-rotation plantations 
Austral ia has about 15 

m i l l i o n hectares o f native 

forests m a n a g e d for 

sustained y ie lds o f sawn 

h a r d w o o d and s o m e 800 0 0 0 

ha o f p ine plantat ions for 

s o f t w o o d p roduc t ion . Y e t , 

despi te the relatively smal l 

s ize o f its popu la t ion , it is a 

fairly heavy importer o f 

forest p roduc t s . 

M o s t o f the s a w n w o o d 

impor t s are genera l -purpose 

s o f t w o o d s , ma in ly used in 

h o u s e cons t ruc t ion . 

O n l y about one- thi rd o f 

the tree is ut i l ized f inally in 

p r o d u c i n g sawn t imber , and 

the trees mus t be tall and 

straight. It takes many years 

to reach this maturity, and 

t imber in deep sec t ions is 

b e c o m i n g difficult to ob ta in . 

It is perhaps surprising, 

then, that a structural-

quali ty t imber substitute, 

that c o u l d replace s o m e o f 

the impor ted t imber and 

ex tend the suppl ies available 

f r o m Austra l ian forests, has 

yet to be deve loped , 

espec ia l ly as o ther count r ies 

are fac ing similar p rob l ems . 

Re -a s sembled structural 

p roduc t s — usual ly m a d e o f 

s a n d w i c h e d veneers , particle 

board , or p l y w o o d p ieces 

g l u e d together — have been 

d e v e l o p e d exper imenta l ly . 

H o w e v e r n o n e , excep t for 

s o m e heavy laminated b e a m 

produc t s wi th l imi ted 

appl ica t ions , has yet b e e n 

l a u n c h e d c o m m e r c i a l l y . 

Cos t s c a n b e h igh , as large 

amoun t s o f resin are needed 

for g l u i n g together the 

various c o m p o n e n t s . 

T e c h n i c a l and other 

p roduc t ion p rob lems have 

also been encountered . 

Alternat ive t echn iques — 

invo lv ing breaking the 

t imber d o w n into fragments 

and then us ing either 

m e c h a n i c a l sieves or 

e lectr ical ly charged f ields to 

a l ign these in order to impart 

d i rec t ional strength — have 

been tried, but wi th l imi ted 

succes s so far. 

O n the other hand, the 

Stages in the conversion of young tree stems to the 
finished product. 

The finished product largely retains the texture, strength, 
and normal machining characteristics of clear natural 
wood. 
particle-board industry has 

expanded rapidly i n the last 

2 0 years, and its familiar 

sheet products are u sed in 

many non- load-bear ing 

appl icat ions . T h e part icle-

board process makes m o r e 

eff icient use o f the forest 

r e source than sawn t imber 

p roduc t ion . E v e n y o u n g 

trees and waste c a n b e 

conver ted to this everyday 

material . 

It w o u l d be advantageous 

if structural-quality 

reconst i tuted w o o d c o u l d be 

made o n the same basis , i f 

no t by the same p r o c e s s . 

In e s sence , each attempt 

to ach ieve this invo lves the 

steps o f breaking d o w n the 

raw w o o d and re-a l igning 

and at taching the separate 

e lements , whether large or 

smal l . 

I n cons ide r ing the 

p r o b l e m s o f actually d o i n g 

this o n an industrial 

sca le , M r John C o l e m a n o f 

the C S I R O D i v i s i o n o f 

C h e m i c a l T e c h n o l o g y felt 

that the best approach m i g h t 

b e to restrict the initial 

b reak ing-down step so the 

raw w o o d w o u l d remain i n a 

partly attached c o n d i t i o n 

f rom w h i c h it c o u l d b e 

' reconsol idated ' to fo rm the 

desired shape. 

B y keep ing the indiv idual 

strands in te rconnec ted , the 

structural character o f the 

parent w o o d w o u l d b e 

preserved in the product . 

T h i s approach w o u l d avo id 

the p r o b l e m o f re-a l igning 

smaller e lements al together. 

H e reasoned that it s h o u l d 

b e poss ib l e to manufacture a 

reconst i tuted w o o d material 

c lo se r to the quality o f 

engineer ing-grade t imber . 

H e next had to c h o o s e raw 

material that w o u l d be b o t h 

e c o n o m i c and 

environmenta l ly accep tab le . 

W h y no t establish 

plantat ions o f fast-yielding 

tree spec ies , wi th desirable 

propert ies, that c o u l d b e 

harvested every f e w years 

instead o f decades? 

M r C o l e m a n ' s p ro jec t , 

based o n these c o n c e p t s , has 

resulted in the d e v e l o p m e n t 

o f a 'structural w o o d 

reconso l ida t ion p roces s ' . It 

cons is t s o f several rather 

s imple steps — a further 

advantage i n industrial 

terms. 

Y o u n g tree s tems are cu t 

to the required length , 

debarked, and put th rough 

special rol lers that p r o d u c e 

l o n g and l o o s e l y c o n n e c t e d 

w e b s o f strands and 

splinters. T h e s e are dried, 

then coa ted wi th adhesive , 

before be ing c o m b i n e d 

and pressed to the final 

shape. H e a v y sec t ions c a n be 

buil t u p by c o m b i n i n g 

several o f these strand 

bund les . T h e r e is n o 

sawdust or o ther waste . 

Labora tory-sca le samples 

had propert ies that 

29 



Quick-growing, dense 
plantations provide straight, 
slender stems free of 
branching. And they lend 
themselves to mechanical 
harvesting every few years. 

reflected the nature o f the 
parent w o o d . T h e y 
usual ly had a parallel grain, 
wi th s o m e over lapping 
strands that r educed 
the t endency to split. 

T h e p r o c e s s i n g averages 
ou t imper fec t ions or ig ina l ly 
present in the w o o d . T h e 
product , w h i c h has 
been g iven the n a m e 
S C R I M B E R (registered 
trade mark, R e p c o L t d ) , 
usual ly has s o m e 7 0 % o f the 
b e n d i n g strength o f 
mature t imber , and g o o d 
c o m p r e s s i o n propert ies t o o . 
It c a n be sawn, planed, 
and sanded. A n d it 
w i l l retain n o r m a l 
fastenings. 

S e e i n g a c o m m e r c i a l 
oppor tuni ty , R e p c o Resea rch 
Pty L t d has further 
deve loped the p rocess , in 
co l l abora t ion wi th C S I R O , 
and is current ly bu i ld ing 
a demons t ra t ion plant. 

Mater ia ls -handl ing and 
drying systems n e e d 
s o m e adaptation to enable 
t h e m to c o p e wi th larger 
bund les o f strands. 
But o therwise these bas ic 
processes are w e l l 
under s tood and, wi th the 
e x c e p t i o n o f a special ly 

des igned r educ t ion mi l l , n o 
n e w t e c h n o l o g y is required. 

C o n d i t i o n s for pressing 
and cu r ing the strands 
are l ikewise s imilar to those 
required for particle 
board, a l t hough the team is 
invest igat ing the use o f 
h igh- f requency heat ing 
(really a large m i c r o w a v e 
o v e n ) for the cu r ing 
step in the demons t ra t ion 
plant. I f perfected, it 
w o u l d speed u p the p rocess 
and, b e i n g m o r e un i fo rm, 
m a y i m p r o v e the quali ty o f 
the p roduc t . 

In their laboratory trials, 
M r C o l e m a n and his 
c o l l e a g u e s f o u n d that tree 
stems o f abou t 80- to 
1 6 0 - m m diameter , cu t to the 
l eng th o f the final p roduct , 
gave the best results. 

Short-rotat ion, qu ick -
g r o w i n g , c o p p i c e d trees 
provide satisfactory 
raw material o f this size. 
T h e stems are slender, 
un i fo rm , relatively free o f 
b ranch ing , and general ly 
easy to p roces s . M o r e o v e r , 
they con ta in nei ther 
hea r twood n o r we l l - fo rmed 
knots , w h i c h compensa t e s to 
s o m e extent for the initial 
disadvantage in the 
l o w e r strength o f juveni le 
s t em w o o d as c o m p a r e d w i t h 
that o f w o o d f rom mature 
trees. 

T h e y o u n g stems c o u l d be 
g r o w n in c l o s e l y spaced 
r o w s , and m e c h a n i c a l l y 
harvested in a c y c l e varying 
f rom 4 to 8 years depend ing 
o n the spec ies , so i l , and 
c l imate . It m a y b e pos s ib l e 
to establ ish tree farms 
c l o s e to markets for 
r econso l ida ted products . 

Sys temat ic and sustained 
w o o d p r o d u c t i o n w o u l d 
be desirable as the basis for a 
c o m m e r c i a l operat ion, to 
s implify p roces s ing and give 
a un i fo rm produc t . It 
makes sense as an 
inves tment g iven the t ime 
needed to b r ing a forest 
to full maturity. 

H o w e v e r , it m i g h t be 
poss ib le a lso to util ize 

th inn ings f rom establ ished 
forests or alter the 
m a n a g e m e n t r e g i m e o f 
stands in tended for l o g g i n g 
to provide an early cu t 
for S C R I M B E R . I n any 
event, the t endency w o u l d be 
to r educe pressure o n 
natural forest o r enable 
count r ies presently w i thou t 
forest to manufacture 
acceptable w o o d substitutes. 

T h e team has evaluated 
the suitability o f a n u m b e r o f 
c o m m e r c i a l spec ies . 
A m o n g the eucalypts tried, 
manna g u m (Eucalyptus 
viminalis) per formed 
particularly w e l l and river 
red g u m (E. camalduhnsis) 
was satisfactory. Silver 
wattle (Acacia dealbata) and 
s o m e poplar c l o n e s gave 
satisfactory results a lso . 

O n ba lance , radiata p ine 
proved a g o o d al l -round 
performer. 

T h i s familiar so f twood 
g rows fairly rapidly 
and splinters readily. 
H o w e v e r , it d o e s have a 
spiral grain, w h i c h presents 
s o m e diff iculty, especia l ly in 
y o u n g e r s tems. In the 
l o n g term, this twist may be 
select ively bred out . 
M e a n w h i l e , this spec ies has 
b e e n se lec ted for the 
purpose o f d e s i g n i n g the 
equ ipment . 

W o o d put t h rough the 
S C R I M B E R process c a n b e 
tai lored to satisfy a range 
o f spec i f ica t ions . F o r 
instance, the strands c a n be 
m o u l d e d in t w o d i rec t ions , 
or even p i e rced dur ing 
the press ing opera t ion. 

M r C o l e m a n has prepared, 
in the laboratory, a three-
d imens iona l l a c e w o r k 
in a rectangular sec t ion , 
fo rming a f langed beam. 
S i n u o u s p i e c e s c o u l d 
be m a d e for assembly into 
l igh twe igh t trusses. It is a lso 
poss ib le to laminate 
S C R I M B E R to veneers 
dur ing m o u l d i n g , g iv ing a 
very p leas ing surface 
finish. E v e n the density o f 
the p roduc t c a n be 
con t ro l l ed . 

Several op t ions are b e i n g 
cons ide red for c o m m e r c i a l 
p roducts . Apar t f rom 
deep structural sec t ions , 
un i fo rm, l ighter e lements 
c o u l d be p r o d u c e d for 
the h i g h - v o l u m e bu i ld ing 
market. Other poss ibi l i t ies 
i nc lude produc ts wi th 
s ignif icant market v o l u m e s 
but n o cr i t ical per formance 
requi rements , s u c h as 
skirting board. 

Patents are be ing taken 
ou t cove r ing the p roduc t ion 
o f m o u l d e d articles, pallets 
for example — to take 
advantage o f the un ique 
nature o f the p roces s . 
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