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This docusent was prepared by the Secretariat of UNIDO as a back-
ground paper for the World Consultation on Wood Based Panels,
convened by PAO in New Delhi, India, from 6 to 16 Pedbruary 1975.

It wae iesued on 5 December 1974 as PAC Document PO/WCWBP/75,
Doc. No. 130,
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A, I'rend:

The Aemand ior wood-based panel products has existed ever since
flat surfacee became a remuirement for furniture, This i an over-
simolrfieation rat it ie intended to empharize the natural affirity
netween this lase of nroduct and almost a1l kinds of domectin and

inetitutional furniture,

Technological improvements have permitted the manufacture of
ranels having not only {lat surfaces but also many of the other rather
exacting requirements of the furniture industry, such as dimersional
stability and accuracy, an appropriate surface and good strength
properties, While solid wood or glued-up paneles of s0lid wind may te
considered to offer good standard qualities, the various wrod-based
parel products available today offer partisular improvement:s which
make them more smited than planed wood for a wide variety of applications.
In short, the processing methods have been 1mproved and specialized

by the introduction of large serial industrial production,

Many of these improvements in panel qualitites and varieties have
been brought about by pressures from the furniture industry, The
qualities making panels suitable for building and packaging are usual ly
related to rigidity, racking and impact resistance and durability, fire,
insect and mould resistance, however of special importance to the
furniture industry are dimensional accuracy and stability, high strength
perpendicular to the surface, screw withdrawal resistance and surface
characteristics allowing high quality coating, filme and laminates to
be applied, Development has gone hand in hand with the needs of there
major user industiries,
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amiller waste fa-+nr v serial production,

(me reanon for renerally expanding use in the furniture industry
is higher cost of roilid cawnwond, higher labour costs, and lower’ g
of qualitv o“ rawnvind, The processing of flat components on a mass-
production basiz has been facilitated through the development of special

high capacitv, automated linec to machine and surface coat them,

A reneral shortage of good quality solid wood and the accent on
efficiert utilization of residues has been a strong influence in
promoting the ererater use of panels in furniture, However, in
develonins nountries this 1nfluence has heen lessened by the generally
high cost of rezine and, to some extent, bv the rather high initial
investment requir+ed for mills and the technological level of the

processes,

The interrelationship between economies of scale, limited local
demand and shart economic transpo-t distance are difficult to quantify
but, in general, local markets within delivery range are too often
insufficient to warrant production. One major hindrance to more wide-
spread accentance of panels has often been their inconsistent quality
during early stages of looal production. Small plants cannot
manufacture a complete range of panels not only in thicknesses and

densities, but also in sanded - non-sanded, various glues, etc, Thise ;

limits demand because panels are often used incorrectly. ?
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since quality standards have been attained that have enabled
narnels to be successfully coated, overlaid or veneered, their
availability in large curtom-ordered rizes has resulted in nongiderable
raw material cost savings for furniture manufacturers, Not raw
material cost savings, but in the lack of large investment roste, which
the smaller unite could not afford, have been borne by the panel
manufacturers, Waste from trimming to size and from the normal
operations of lumber defecting has been reduced through use of

custom-ordered panels,

Other cost advantages are due to smaller demands for drv kilning
or air drying lumber, although in most cases these facilities must be
maintained for the smaller amount of solid wood used, Storage under
controlled humidity conditions is more important for panel materials
than for solid wood, and this cost must be more than offset by

savings in material and labour cost to Justify panel use.

The tendency of firms to specialize in making only certain types
of furniture, and to become assemblers rather than processers is
supported by more widespread use of panels and continuous improvement
in their quality. This allows and, in fact, encourages the growth of
specialized component producers with a concomitant increase in efficiency
and reduction in unit oost. Once again, long production runs for drawer
sides, turned parte and flat pieces to fill standing orders of large
furniture makers bring the opportunity to plan and schedule machine and

manpower use and hence reduce costs,

A long-term effect of inflation is to make forest management a more

expensive proposition unless great attention is paid to proper utilization

of wood residues from sawmilling, veneer peeling and secondary manufacture,
The profitability of plantations and managed woodlote is extremely
sensitive to even small ohanges in interest rates, and this will make
residue utilization (for panels) increasingly rational as higher and
higher yields from the exploited timber are sought,
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Ar ore bt oont v the introduction, the need for low cost lat
cemoreresue, oarily derarated surfaces has been largely reaponsible
for cve orowth of parnel aprlication in the furniture industry, The
malit e 0f precicion s lanenes:, dimensional stability, emal
stpenpti along vhe twn axes and acceptable strength have made particle
board erpecially enaitable for table and desk torns, ends of buffets,
anmmodes and dressers, and =ides, top: and shelves of bookcases,
Ribrebaard has found most commor: anplicatvion in "backing" roles where
ite rigidity and light weisht eontribute to the solidity of desks, :
built~ir closets and kitchen cupboards, and dressers, commodes and
buffet tvoes of home furniture. Drawer bottoms are also very commonly
made of fibreboard: however, moulded plastic drawers are replacing

this usce to some extent in the low to medium-price range of furniture,

The use of plywoed 1n furniture ceems to be diminishing, but ite
role in aleo changing, Whereas it used to be considered primarily as
cheap structural wond and used in carcassing and hidden places of
upholstered {'urniture, it is now taking on a glamour role with clear
or brightly coloured stained finishes making no attempt to hide the

plys. Better quality, primarily hardwood plywood, must therefore be

used for this purpose,
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fne advantare: 0f particle veard and fitrebnard narticuinrle oar
nerreatly enhanced with overlave either aprliod 4% the miil or 1 b
anerte tetory, I Catty, me st cartinle board Cor the furnitare Tndn ot ey
s now delivered with an overlay with the adev barding 1eft to (e Aore
Luothe user Oollowine outtirge to sire,
it beromin~ inerearirgly reqliced thar technical after-rcales
serviee and advics must bhe provided to ensure that narel rroducte are
uced to their tallest appropriate extent and that pocaes s pe and annli :ation
of hardware 15 carried out prorerly,  Otherwine ropsumer acceptance wiol
fall after discourasing attempts to ure traditional (wond) technimies,
Vhis cervice bae alon been extended to inelude maint epance of the
carbide-tinred cuttinge tools renerallv recommended for partic]e board,
narticnlarly far the smaller industrial usery, and rtoeking of the arec:n)

hardware uysed with it,

11, PLYWOOD

Most plvwood used in furniture is 3- or “=ply hardwood and from
3 t0 9 mm thick, It is stronger than the other nanel tvnes and ran
thus reduce the weirht of some iteme or add to their strensth, Goftwond
plywood is uced to some extent (in the 1,5,A. and Canada) in structural

applications,

Serewholding ability is better and hardware and fixturee are
easier to apply than for particle board or fibreboard. Furthermore,
specialized machines are now available which overcome these problems.,
provided the machines can be used to their capacity and thus justify

their purchase,

Special plywood has been made by glueing curved veneers together

with their grain all in the same direction. Many new and interesting

designs have evolved from this technique, most notably in chairs,
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~
1nd veneeped #rades,  "Prodquat e made far salo" 40 290 million f£t°
(3720 basic) 1n 1375 pan furniture, whieh repreeerite a4 597 incpeage
FInce Twruy lapmes 3 4, Increaced yee gy uphal oteped furniture,
In the HeKey 110+ ins of ~lvwiood were yaeq 1n furniture (estimated)
moIeR W 147 of woodbaged raw materials used in
furniture, nodar e )y 137 of vlywood was used ip furniture compared
to 457 and 2% in "otruction and joinery in 1964 (according to an

estimate made by the Tuolumne Corporation for FAO in July 1971),

It would seem that plywood uge in developing countries should
expand considerably in the coming years due to its ease of working,
nailing, SereWing and its strength coupled with ity relatively good

refrigtance in humid climates, Tt should be a particularly promising

use for plantation softwoods in snecifications suitable for furniture,
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ITI, BLOCKBOAKRD

Hlockboard 18 urally produced 1n conjunction witk a veneer mill
and preferably with a solid wood products factory as well to utilize
wood whish wonld ntherwise be conecidered as waste, trim ctrine and
veneer cores,  The process 12 simpler than for other comrontt ion hoard:-,
vet provides a utilitarian rancl which find- many uces in the furrniture
industry, Shel o and table tops which require greater cirersth and
better screw bolding nharacteristics are prime uses, ihe ~ommonect,

thickness iz % mm, but 19, 22 ard ?? mm boards are alro used,

Laminbsard is stronger and more exacting than blockboard and i«
made from strips of plywood, edpge glued top to hottom and surfaced

with veneers,

3ince h'ockboard is essentially solid woond, no special skills
or tools are needed to work it, nor are cpecial fasteners or hardware
required, Ite production should definitely be considered in developing
countries as ar adjurct to veneer and wood products nroduction, since
the process is not capital-intensive, nor do economies of scale play

a laree role,

Iv, PARTICLE BOARD

The two characteristic of particle board which make it superior
to plywood, blockboard and solid wood cores for underlying venears
are its lack of grain direction and its atability, Althoush particle
board has, or can have, the same density as the medium-weight hardwoods
normally used in making furniture (600 - 700 kg/m3), its lack of grain
direction means that differential swelling is almost non-existent,
Howev~r, without protective coatings, thickness swelling can be a

prcblem, Its major drawbacks are low rigidity and low resistance to

tension perpendicular to the surface.
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Tiatiries ot recpect P voreu-bnld e oard edee kapdir o, and whieh
ilaw macr iy stk trea bty radased fear-out ard chinpire,  The
cammsnat i deiyyer teard,  RPlatarraccad boards are by far the more
coammon, Veroare cpetiorred by the Tyrpiture induntre while ey reysion

tynmes ars goed mare 1y buildinee,

ite inteoadaction of narticle bhoard irnto traditinnal wioden
furmture-mazine areac rrmiires a chanpeover in manifacturine methods,
Inatead »f a riormal wooden €rame beinertuiltun {(for care mnade and
cahineta) using elues, nailr and serews, fitreboard or rlyvood bhacking,
followed bv anv overlavs beins anplied in the care of narticle board,
precision-cut, rre-veneered sr overlaid particle board pieces ape
acsembled using plue lines almost exclusively and nails or pins only
for locating and holding until the plue iz set, Not only mist methods
change as above, but the means of producing precision-cut componant &

must be developed,
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The suppliers of particle board should be able to provide technical
advice to users as well as in some areas to maintain rtocks of special
hardware, Different desipns of hinges, slides and knock-down fasteners
must be available, as well as screws with deeper pitch threaded all the
way to the head. GSome hinges for examnle rely on special boring or
mortising machines for application., The following services should
therefore be considered by suppliers of board for the furniture industry,

at least until it has attained its own capabilities:

a) precision cutting to specific sizes;

b) rurfacing with melamine impregnated foils, wood veneers
and other overlays;

c)  edge lipping;
a) maintenance of carbide-tipped cutting tools

e) technical design asmsistance,

v, FTRREBOA KD

The furniture (and joinery) industries uses fibreboard primarily -
of the medium and hard types; that is, with snecific gravities in the
0,65 to 1.70 range, The greatest demand comes from the building trades,
but kitchen cupboards, backs and floors of furniture and drawer bottoms
are among the major uses in furniture, Profile-pressed and punched
hard and medium boards are much used by the radio, television and
furniture industries - especially as TV tubes surrounds and loudspeaker
grilles,

Recent developments have seen the use of double hardboard skins
bonded to both sides of s0lid wood frames with a supporting centre of
lightweight paper cores (as in flusk door construction) for furniture,
especially for kitchen and built-in storage furniture, and as doors
in large wvardrobes,




Fibrehoard can be produced with firely esround particler comprising
the surface, makings 1t compact and able to bte sanded *o A very cmooth
surface, It works verv little narallel to the gsurface and when
imrremated with a lue or drvane oil, fine sanding followed by painting

recilte in eveellent flush door panels, It ran readily bhe:

Al covered with ivory miln (with sroundwond puln);
k) orimed (puttied or filled);

¢)  rainted ar lacquered;

d)  printed (roller eoated or by 311k screen);

e) impremmated with monomers and cured by radiation;

f) laminated with melamine, urea, pherol, polyeater,
nlastic veneer or polyvinyl chloride (PVC) either
soft, hard or semi-hard,

Tyree a} - 3° are wied sommenly for the backs of clanets, drawer
and bed hottom:, raceboards 1n curdboards and clo.ets and for the barks
of deskn, dressers and rommodes, Tt can be produced to a very cloge
toleran-e (t 0, mm is standard) - a very important criterion for

furniture manufa~‘urers who order cut-to-size nieces,

It has keen nnted that workability, althoush difficult to define
numerically, denend: not so much on dencity of fibreboard, but on the
evenness of marufarture or vrariations in quality that occur with changes
in the propertics of the raw material in pulp refining, glueing and heat
temperine, A low specific pravity does, however, mean less warping,
fiood quality htoarde can be easily worked, They can he savm, planed,
bored, nerforated, milled and cut and they do not crack, split or become
fluffy when beins worked with hard metal cutters under normal conditions,
Tt 13 not advisable to drive screws into the edges of even thick
fibreboard, and since framings are generally used with hinges, V-grooving
is commonly used to produce corners in cabinet work,
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Ahers frbrotoards are covered with hard, shrinvine overlav~, the

tencile streneth perpendicular ta the curface munt be obicerved care fully
)

(minimum 15 ©,7% /mm’ ), otharwice the f1lm can arack and rlit, A

balancin: £11m 10 oSften necersary on the obverce cide, 1t fihrehoard

1 rorrectly heat treated, moisture chanpes aauce neglisible dimencional

chanfre under normal joinery uses,

Ite poteritial for uvse in most developing countries will no doubht
depend on the demand from the buildinge industry., The inve:tment required
for minimum economical production at the world market level ir larper
than for either plvwood or particle board and =0 local rroduction usually

fnllow: these other nanels,

Te manner in which fibreboard is normally used and the usual ly
advanced (i.e., laminated or roated) state of processing when delivered
reduces the reed for rcpecial skille 1n use, Tools must be carefully
selected and well maintained to avoid furring of the board itself and
cracking of hard laminates, but penerally r~taples, nail: and adhesives
are all that is required, Fibreboard is not usually ured where hingpes,

rlide:s and srecialized hardware need to be attached,

Vi, TECHNICAL RE%IREMENTS OF, AND USE OF FANELS BY, THE
FURNITURE INDUSTRY

The furniture industry has quite exacting requirements for panels,

The buildines industry specifioations are concerned with characteristics

of weathering, durability, fire, insect and mould resistance and such
strength properties as racking resistance, rigidity, impact resictance
(specially for doors) and partitions whereas, if any generalization can

be made, panels intended for furniture must, in particular, be dimensionally
accurate and stable, flat with surface properties which allow high

quality coatings, laminates and filme to be applied, have pood strength
perpendicular to the surface and also have ruitable edpe rhararterigtics,
screw withdrawal resistance and other specific properties, Density alone

does not sufficiently specify quality in particle board.
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Thie aspect will become 1ncreamingty immortant ac enerpgy will
rovably continue to command nremium nrices and thooe develaning countries
which murt amport eneroy will be oven more conesetnue of thie factor

1 the futgre,

The ute of c1mificart quantitiec of any panel in forriture makinge
requires additional ipvestment: in handline and coanertain: equipment,
M annlie rioht down the 1ine From rew or differcpt ot irage areas
and facilytie thr tpeomine panels, modrtred internal *ran portat)on
means (and ¢ rhaps moroe apaee oo twe en mactines ), “recial carel tram
saws tar aritaal cuttine ta gre, tn specialited odpe-bandiy - Tackinery,
rrecpec o arnly carface averlave, wide-talt capnder:, coar‘air coating
eruinmert and Arjer | Doutle-end temorere 11 tandem are | CAMGOY;
in larser modern nlant:, ™heer pequiremerte bed a4 A Ffar ct Lnd L F
liwht on the deci=ion to uce panele 10 furn tare ap develop e coartriec,
1t 172 no lonmer enoum to wAd 2 Fow extra or b vher raal it rlarer .
drill prescer, hand sane or et "standard" woodwork v machiner:,
re-or g ze nroductior and adort modern serial crnductior tehnimen ta
expard in this direction, An entrepreneur w' bine tn produce the type
of furniture made norrihle hy the sver—1mnrn ings charscterigt o af
panel nroductr (eapecially narticle hoard) mirt contemplate a near total

re-ormnisation of hir rnlant »r the srection of a new nne,

Mmong others, the glueing department mist ne ctrempthended rince
wost panel furniture jointa are made with adhesiven, Drsismc must he
adapted to the “new" materials amd craftmen accustomed to working
with soli1d wood will have to he re-oriented toward= the particular
strengthes and weaknesnes of namel s, Por crample, jo'nta which would
tond tocames delamimtion fallure suet be avoided (due to the low
strength perpondioular to the sarfare of particle board nrumnlrly).y

)/ Per articlen en particle beard cenversion, nes the follewing chaptore
(rages 121-1)7) fren Particle Board Mamufecture and Application odited
Wy oo Mitlin, Pressmedia Led., U.K.1 ' - Washining of Doard Waterials
W A, Snith, PIM; 2 - Particle Beard Lipping by J. Pound, Pye Nerea!
Muildors Lod., U.K.; ) - Weed Ghipbeard Jointe Wy D, 0O, Mant, Pormice
e, 1,.K,
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and a hish ~roportion of cffiee and contract Curnrtare were already bheri:c
made Trom (‘M'-tward”l and conclirded that ane inereased demand (for
rartreje Booart s werld amee from o inercaced pooduction of furniture rather
thare v u ¢« e arat, Thase fimires can be uased by develoring countries
1 tarrete and o e held ueoae examples of how much particle board can

e te el ar furvituare, Table D cheus the propoartions of farnture ynine
rarsone tyner Af sanelo, Altbougrh somewhat out ot date, they do point out
theoneaderable variation an rractice between countries, and also the fact
*har manel  vodusr oac o whnle are wadels o castod v the furniture indnstre,
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mA- v oatt o pee By develonine countries will eantinue o VArvV
widelr iroe waeranhieal apd bictarical influences nlay cueh an
‘martant role v detirmining which panels are sed Cor what nroducts,
&~ ar evamrle, Nigeria tomr uming plywond hecsure 1t warc available
wher the ntrwnod mill- were actablished and thus cormered *n market,
"t wereeped Jeecally, tat aften with 1mported veneors, cinca 1ndipenous
“ace veneerc rammari % ppicec ac exportr,  ome - mm particle hoard
ir rrerduced a0 0 1 - reard ) but praduction of thicker baard- suitable
far veneeri - i1 ar tv the furniture industry) har heen proposed and
will certainiv take =~ a fair chare of the furniture market, PFihreboard

1o Ti1ttle y-ed hecay - 1t 1¢ not made locallv,

Thic would 'nd-~ate that the ume of panels has lemr to 4o with the
charactear) 2t r 0f the naneles or boards them=alven, and more with their
AVALIARI]1 - At reasonable prices,  The local umers (fumiture makera)
are rrobat iv atle to adapt their demimns to use whatever materialn
ar st hand, rrov-ded, of course, that the quality 1a acceptabdle,
ireater ucame “ar raturally be ohtained throush the provirion of
spnropriate technical help with cutting, sachining and the fitting of
M rduare and connectore,

Y/ Preman articie bv Wir, Tony Sparken, PIM, in Tisber Trades Jesrmal
Sepploment, 4 Wy '974, np, 12, 1},

2/ Pres correspendence with Pynebeard Pty. Limited, Qpdney, Australia.



There hae bean much controversy over minmimum economin plant sive
for developins countrier, but it can be 5a1d that +he VATVINng reqmiremant s
for board sizes and thicknerses, tvpes (multi-layered, densified wdpes,
etc, ) and densitie: for the furniture and tvildineg industries make it
very difficult for a small rlant to comrete witt imrorted hoardes, Tt
15 wmportant that developing cruntries Aefine a rati1onal rolicy with
respect to thece products ¢ince it ic urely self-defrating to imporee
tariffs on both imported nanels and adhecires, and at the same time
try to build up a modern furniture indurtry, ¥any countries have
banned the export of lors and have lapi latod vopy helpful incentives
to encourapge wood procesring industries, ‘hir 15 a healthv step but
mumt be accompanied by sustained et'fort: imed ot nromotings the more

widesnpread and efficient local use of ranels (including in furniture

manufacturing),
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TABLE 11
CON 10N
PARTIGLE POAKD USAQE - PERCENT
itt s

Domestic Purniture 31

Domestic Fixtures 17

Commercial Furniture

and Shonfitting 10 52

Asaliances:

Cabinets a

Partitions A

Vehiclee and Other

Industry A

Metail D-1-Y 6 o
hildiag

Pooring A

Pormwork 2

Pittings 9

Other [ 17,
Gevervment 1
190 e _(6) oo

® Lese than 0,5%¢









