G @ | TOGETHER

!{’\N i D/? L&y

=S~ vears | for a sustainable future
OCCASION

This publication has been made available to the public on the occasion of the 50" anniversary of the
United Nations Industrial Development Organisation.

’-.
Sy
B QNIDQI
s 77

vears | for a sustainable future

DISCLAIMER

This document has been produced without formal United Nations editing. The designations
employed and the presentation of the material in this document do not imply the expression of any
opinion whatsoever on the part of the Secretariat of the United Nations Industrial Development
Organization (UNIDO) concerning the legal status of any country, territory, city or area or of its
authorities, or concerning the delimitation of its frontiers or boundaries, or its economic system or
degree of development. Designations such as “developed”, “industrialized” and “developing” are
intended for statistical convenience and do not necessarily express a judgment about the stage
reached by a particular country or area in the development process. Mention of firm names or
commercial products does not constitute an endorsement by UNIDO.

FAIR USE POLICY
Any part of this publication may be quoted and referenced for educational and research purposes
without additional permission from UNIDO. However, those who make use of quoting and
referencing this publication are requested to follow the Fair Use Policy of giving due credit to
UNIDO.
CONTACT

Please contact publications@unido.org for further information concerning UNIDO publications.

For more information about UNIDO, please visit us at www.unido.org

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION
Vienna International Centre, P.O. Box 300, 1400 Vienna, Austria

Tel: (+43-1) 26026-0 * www.unido.org * unido@unido.org


mailto:publications@unido.org
http://www.unido.org/

e

R

m

=)=

Dol7y

1D/MG.200/7

31 January 1975
United Nations Industrial Development Organization ORIGINAL: English

Workshop on Wood Processing
for Developing Countries

Vienna, 1975

PARTICLE BOARD PRODUCTION FOR DEVELOPING COUNTRIES Y

by

P.E. Tack*

®* Consultant in production of particle board, Kuurne, Belgium
l/ The views and opinions expressed in this paper are those of the author and do

not necessarily reflect the views of the secretariat of UNIDO. This document
has been reproduced without formal editing.

d.Th=3131




We regret that some of the pages in the microfiche
copy of this report may not be up to the proper

legibility standards, even though the best possible
copy was used for preparing the master fiche.




Chapter

II

III

VI
VII
VIII

IX

CONTENTS

Particle Board Types
Standards and Specifications
Uses

A. Use of Particle Board in Furniture Manufacture
B. Use of Particle Board in Building

Use of Particle Board in Developing Countries
Surface lmprovement of Particle Board
Production of Particle Board

Consumption of Particle Board

Manufacturing Processes

A. Extruded Board

B. Flat Pressed Particle Board

C. Supplementary Information on Processing Stages

D. New Developments and Trends in Manufacturing
Processes

Economic Aspects of Particle Board Production
Advice for Developing Countries

A. Technical Advice
B. Economic Advice




Distr,
LIMITED

ID/WG.200/ ' SuMMARY

United Nations Industrial Development Organization S1 Jamiary L

Original: ENGLISH

R

dorkshop on Wood Processing
for Developing Countries

Vienna, 1975

PAMTICLY HOARD PRODUSTION FOB Di'VElOPING COUNTRTFS +

by

P, F. Tack*

SUMMARY

Tt has been emphasized that in Western Furope the predominant use of
particie board is in the furniture industry, while for develiopine countriecs
the domirating end use is in its application 1in buridines and construction.

Speciai measures must be taken in developinm countries to render the
boards resistant to attacks by fungi and insects.

The production and consumption table of particle toard 1a developing
countries show a very high relative rate of increase, althoush the annual
worid consumption per capita (in 1961) was still less than 1 2p, while
Denmart and Germany keep their leading position in the wor.d, ‘'ith around

s per capita and per vear.

In the beard manufacturine process iteelf, the choice of aderuate
¢muipment  depends on many {nactors such as thre tipe of raw materiii, tne
tvpe of board produced, the tecknology 0F baard manufact:re “pplied, etc,
portant cort gavings can be made by inetaliing neu types of fiarers,
tienders, etc. Recommendations are made conceming the practica, output

2% =ome evuipment, suchk as {l.kers, driers, etc. e

¢ Corsu.*ant 1n tre produrtion of particle toard, Kuurne, lelpiur
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40 not necessarily reflect the views of the secretariat of UN1DOC. This
document has been reproduced ~i1thout formai ed:ting.
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New trends 1n board manufacture are noticed, for example the
progrescive production of thin boards, medium density fibre board, etc.

Tecknical and economic advice is given, afddressed to responsible
pro.ect leaders in developing countries. It is recommended to install
integrated plants. Projects for particle board plants should be
"turnkev" and include all costs for equipment, kno'-how, erection coste,

training or temhnicians, te-hnical assistance after start-up of the plant,
a1l transport cnsts, etc.
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PARTICLE BOARD TYPES
Definition

The following general definiticn of particle board has been
agreed upon internationally: a panel manufactured from particles
of wocd cr other lignccellulosio materials, bonded by the use cf
an organic binder and cne cr mcre agents suoh as heat, pressure,
mocisture, catalyst, etoc.

Types of Particle Board

The following main types cf particle bocard exist:

(1) Extruded particle bcard:

A particle board made by extrusicn through a die.
The particles lie with their larger dimeneions
mainly perpendicular to the directicn cf extrusion.

(2) Meulded Partiole board

(3) Flat pressed particle board:

- Homogeneous or cne layer flat pressed particle
bcard: surface and core are made by the same
homogeneous material.

- Three cr more layer flat pressed particle board:

- the eurface layer is ncrmally made by fine
prepared material

- the ccre layer is filled with coarser material,
whioh is neverthelees well suited tc cbtain
boarde having good properties.

Flat pressed particle boards are made in a wide range
of thicknseees and deneity.

Tendencies in icle Production
Some new tendencies have been noticed in the last 2-3 years.

(1) The progreseive production cf thin bcards:

- The shortage of plywood and hardbcard oaused by the
defiojency in the supply of wood and the anti-pcllution
restriotions imposed on hardboard producticn have resulted
in & eharp rise in price of these products cver the past
few years. Thie development has induced several psrncle
board asnufacturers to produce thin boaids as an -
alternative.

-~ Rew material availability for particle bcard production
has diminished considerably due to the high increase
of prodwotion capasity of different countries and wood
prioes have risen to the point that particle board
producers try no« to make thin boards (with low
quantity of rev materials) at interweting prices
especially for the fumniture industry.




(2) New type of board:

- This new type of board ie manufaotured from wood
and sawnill wastes (including bark) blended with
a penetrating thermosetting resin and cured under
pressure. It can be made in a wide range of
thicknesses from 3-50mm. A density range of
450-900 kg/m3, depending on board thickaess, is
achievable. This new iype of beard is to be
clas.ified in a new category of boards between
particle and fibreboard.

- It must be emphasized that the new product is
basically different from particieboard in that
a pressure-refined fibrous material is prepared,
sormed and pressed to form a consolidated material
which has distinct advantages over that produced
from chips in the traditional type of plants.

— The fibreboard 1e completely homogeneous. It has
a flat, smooth surface, free of resin spots, of even
porosity. thus providing an idea. base for the
application of laminated, printed and painted
finishes. Additional melamine resin can be
included in the bonding medium to give increased
exterior durability.

- The product is of uniform density, free of arain
depressions and, importantly, core defects.

- Conscypiently, it has exceptional machineability
and edge shaping and finishing characteristics
_ gince it will not chip, split or crumble. Indeed,
[ in these respects it i8 equal or superior to most
£ of the hardwoode presently being used, for instance
in the manufactire of furniture.

- This new type of board 18 made in a dry process and
is effectavely a reconstituted wood. It is al ready
widel used in the UA. ¥ore details on this process
will be given in th:s background study.

‘ 11 STANDARDS AND SPEC IFTCATIONS

Standards designed to define the quality of products are
e e e e . propared at a numper of different levels and for different initial
reasons. They are: : . e L

(1) Fantory standards set up by the individual factories
v themselves. They are set up to control production
processes so that the finished product will conform
to the specifications {set e1ther expressly or through
inference) and orders cf the purchaser.

Buyers' specifications usually oover minimum quailty
iccepiable.
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(2) Industrial standards in which many or all the factories
in a oountry or a group of countries conform to agreed
standards, e.g. the British or German DIN standards.

(3) National standards which may or may not be identical
with industrial standards and can be regarded as the
official standard of a country. They may be sponsored
directly by a Government department or by a semigovern-
mental or independent standard organization.

Test methods are an essential part of standards and specifications.
United Nations organizations have already played a major role in
effecting agreement between technical bodies in different oountries
and standardization of test methods. This activity is based in
determining the properties of all wood and wood-based materials,
in being able to compare tests carried out under different conditions
and in having reliable research methods for studying and improving
the whole range of materials. The German quality definitions are
found in the DIN 68761. This is not the oldest standard - BS 2604,
195% was a predeoessor - but it is considered the most comprehensive
heoause it includes various manufacturing processes (f1at pressed
and extruded boards, boards with and without vezeer).

IIT USES

The quality of particle bourd employed for various uses on
s percentage basis varies from country to courxy, but on a world
basis by far the largest use is for furniture manufacturing.

Data and end uses of particle board produots are neither
sufficiently complete nor sufficiently accurste to justify precise
comparisons from oountry to country or period to periad.

Particle board consumption in 1973 and in Western Europe 1is
tabulated under several main categories, as follows:

1 - Furniture industry (all movable pieces of furniture,
cases for radio and television sets, etc.)

P R

- Building industry as a whole

- Railways, motorcars, oontainers, etc.
Shipbuilding

- Packing

- Do-it-yourself
- Miscellaneocus

LX) BRIy .

A. Use of Particle Board in Murniture Nanufacture
Extruded partiole board is normally not used in furmiture.

PSR- NV I S PR 0
i

e tm

Flet pressed particle board presents properties of oonsiderable
importance.
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Technical suitability of flat pressed partiole boards for
furniture manufacture:

- large dimensions, good machineability, uniform and
low density

- uniform thickness, freedom from warping and good
stability

- good strength normmal to the surface, good screw holding
characteristics, low swelling characteristios, and a
minimum of show-through or telegraphing characteristics.

Present use practice:

- In the USA, where there is a relative abundance of wood
residues (shavings, sawdust and other sawmill wastes),
algh volume of oheap homogeneous flat pressed partiole
boards a'v produced. These homogeneous partiole boards
are covered with a thick wood veneer and used in the
furniture irdustry. Nearly all furniture panel cores
are homogeneous particle boards for reasons of economy

and technioal suitability (stiffness, surface, etc.).

About one third of the particle board output is used in
the furniture industry.

- In Burope three or more layer particle boards with high
quality surface properties are mostly used for furniture
making.

High surface quality is required. Imperfections of the
panel surface could telegraph or show through the thin
finishing veneer and be clearly deteotable on the surface
of ths finished board. This applies to speoial overlay,
laminate, foil, paint, especially if the final finish is
glossy.

Particle toards are extensively used in the manufacture of
radio, television sets and in musical instruments where
good sound reflection is required. Numerous tests by
manufacturers of high fidclity equipment led to the
conclusion that particle board is the preferred material
for speaker enclosures and its sound abworption and
reflection characteristics are highly appreciated.

B. Use of Particle Board in Building

. .Until. J971 a high expansion in the use of particls board has
been noted in building since ths practioal ahd etdhomio &dvantages:
of the material became more widely accopted on all levels in ths
industry. The wide use of particle board in oountries like Gsrmany
and Scandinavia was largely due to their traditional use of timber
and manufactured timber oomponents in building.

The lesser use of particle board in building in other countries
wa: due to the innate oonservatism and ths difficulty of cornvinoing
the local authoriies and Government offioials of the real advantagss
of using particle board 1n many applications.

-------
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In building, anyway, particle board is a material which is
available in a wide range of large bcard sizes and a variety of
thioknesses. It is strcng and can be manufactured to specific
demands for a wide range of applioations (exterior grade boards,
fire- resistant boards, termite resistant boards, etcS.

Since 1971 the upward trend for the use of particle board
in the building industry has progressively been retarded and
rapidly changed into a ncticeable decline. Two main factors
had a decisive impact:

o S £ =

- the high rate of interest charged on credits and
credit shortages

< s s

- the inoreasing saturation of the market

Fi i

4 e following table shows clearly that the decline in
Western Euivpe is quite general.

' mnga_nion\oz‘i. Particle Board in Western European
i building Industry
(in % of the total board production)

1969 1970 1271 2 21

i

! Germany 46 49 49 44 45
Austria 29 32 33 32 32
*; Denmark 3 38 40 3 41
Spain 14 22 22 20 20
Firland 68 17 78 71 68
France 49 49.5 49.5 4" 42.1
Oreece 35 2 28 20 20
Oreat Britain 16 40 47 41.6 40
Treland 50 43 45 10 3
i Italy 7 8 14 10 B
i Norway 55 82 82 65 77
Netherlands 39 30 30 30 30
Portugal 35 35 35 3y 3%
Sweden 3% 40 45 46 46
..Switserland, .35, 0., . 45, .. .46 _ 46

Fcr developing countries, the main prcoblems to be overcome are:
- convincing looal authcrities and architecta of the many advantages of
using particle board in different applications in building;
- rationalisation of the building industry;
~ need for more houscs;
- shortage of skilled labour.

Other factcrs affecting non-traditicnal raw materiais like particle
board will eventually act in its favcur, leading to partici~ boani being
acoepted as a modern builing material due to 1's meritn,




UTILIZATION OF THE NATIONAL PARTICLE BOARD OUTPUT

IN MEMBER COUNTRIES OF FESYP IN 1973 !

Country

Ge rmany
Austria
Denmark
Spain
Finland
France
Greece
Great Britain
Ireland
Italy
Norway
Netherlands
Portugal
Sweder.

3witzerland

1/ The numbers at the column headings refer to the use classification

-

47
62
50

25
45
65
43
60

13
40
60
26
43

3 4 5 6 1
« 4 % % %
1 1 1 3 2
1 - 2 3 -
2 2 - 4 1
5 3 1 1 5
1 i 2 1 2
1 1 3 4 4
5 5 2 1 2
2 - 1 9 5
< 5 >
1 - 2 - 1
- 2 2 3 3
5 10 - 10 )
< 5 , )
- 2 1 A 2
¢ -1 ———- Y

desoribed on page 3, i.e.:

1

]
1

packing

—_~ O B e
i

- do-it-yourself

- miscellansous

furniture industry (all movable pieces of furniture, cases

for radio and television sets, etc.)

building indus’ry as a whole
- ratiways, motorcars, containers, etc.

- snipbuilding
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The field of application of particle board in the Wwilding
industry in Western Burope it subdivided as follows:

A. - walls and ceilings
B. - roofs

C. - floors

D. - built-in furniture
E. - miscellansous

Percentages for each subdivision and each Western European
ocountry is given hereunder:

Total % A B c D E
Ge rmany 45 4 4 3 27 7
Denmark 41 15 4 10 9 3
Finland 68 41 3 3 19 2
France 42.1 7.6 1.2 4.7 8.5 44
Great Britain 40 7.2 6.8 15.6 1.6 2.8
Ireland 35 5 10 10 10 -
Norway 7 8.5 15.4 1.7 7.7 1.7
Switzerland 30 5 10 5 5 5

Technical Suitability

Several factors detemine the relative success of particle
board when competing with other products for their use in construciion.
Such factors aret availability, cost price, cout of fixing and
finishing, technical suitability, maintenance requirements, service
life and 1\ 1 suitability to apply allkinds of acoustic and thermal
insulation.

Since the introduction of the current building regulations
with increased emphasis on fire precautions, the use ¢ non-treated
particle board in plain form is often pro..bited «end it is necessary
to treat it to achieve the required characteristics. Particle board
can easily be treated and made fire-resistant.

Present Use Prastice in the Building Induatry

Partitions, Walls and Ceilings

By far the tiggest potential for particle board is for
partitions, walls and ceilings as a sheet material; particle board
will form partitions and line walls and cover large areas rapidly.

FESYP has publisned two very interesting hrochures with
recommendations or the use of particle hoard inpartitioning walls:

"Surface Treaiment o1 Particle Board Partition Walls"
October 1973

"Vertical Application of Particle Board in the Constructicn
Industry”
Nay 1974
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L Reofing.. .. oL L L . e

The large board size and the consistantly flat surface of
particle board render it very suitable as a base material for flat
or low pitch roofs subsequently covered with asphalt on sheet
material. By Far thd majority of roofs are laid as a deck and
are covered with waterproof material on eite.

Apart from protection it is sensible to fix the boards with
a slight gap between joints to accommodate swelling, but most
important of all is the necessity to provide adequate ventilation
within the roof void; otherwise with an impermeable covering,
cordensation will cause deterioration of the board.

Floors

About 1/3 of total particle board output in the USA ie used
for floor underlayment in house building.

The hardness of the product makaes the floor more resietant
to denting from furniture loads or from heels than with normally
used species of wood and synthetic floor covering materials. In
underlayment, the function is to provide a smooth, oontinuous
support for flexible finish flooring applied either in shest form
or in the form of tiles (linoleum, vinyl, rubber, vinyl-asbestos
or othsr types). In addition, the underlayment also serves in
some instances to raise the level of the finieh flooring to that
of other construction.

Thin sheets are sometimes used where the only funotion
is to provide a smooth base over the rough wood flooring or
concrete.

Particle board is aleo commonly used as underlayment
under carpeting.

General

Although the main applications in furniture and building
have been discussed there ares many minor situations where the
materials is being used: doors, shelving, tank covers and
casings, signs, displays and fixtures, etc.

USE OF PARTICLE BOARD IN DEVELOPINMG COUNTRIES

During the transition from complete dependence on import to
local manufacture, rapid ohanges in consumption are to be expeoted
and may be caused by, for example, intensified promotion, in order
to maintain an economic lavel of production.

Applioation in tuilding construction is the entirely dominating
end uss. In buildings such uses as for doors, ceilings, walle, panels
and underlayment panele are of major importance.

In general, the actual end uses in developing countries can be
said to parallel those of other oountiries and this ie also valid with
reapect to technical requirements.
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In several developing oountriss resistance to deocay, fungi

" and 1nsect attack and humidity is requiréd.” There are preserva¥tive’

treatments that oan be applied where the natural duradbility of the
rav material is not suffioient (for instance bagasss).

Mdthods of treatment have besi develdped to fit particle
boards for different exposures. Similarly, glues with
a high degree of moisture resistance are available. These
improvements in quality are, however, obtained at an additional
expenss which will raise the oost prioe of the board.

In developing oountries where consumption is much lower than
would nommally be expectsd, promotion is likely to have good response.
Apart from promotion by manufacturere, signifioant action by others
may vary from the removal or revision of rules and regulations that
hinder the use of partiole boards to active enoouragement of
consumption. Action by the suthorities may lead to import
restriotions and enoouragement to manufacturs boarde locally.

SURPACE INPROVDUENT OF PARTICLE BOARD

The inorease of the surface improvement of particle board
in Western Jurope was oonsiderable during the last years. An
inquiry made in 1973 has given the following resultss:

Type of surface improvement:

boards with primed surface (i.e. pre-painted)
boards with priming foil

painted boards

PYC surfaces

boards coated with melamine resin impregnated papers
boards with laminates glusd on

venesred boards

printed doards

>0 e O TP
O I I T I B I

Quantity in 1000 m3 acoording to different types of surface
improvesent :

Total productiom

Country 1973 s o d . 1 4 &
Oermang %580 8 40 2% 7% 9% - 100
hltﬂl 8“.2 Sa‘ - 12.1 - 221 -9 - 9-7
Demmark 305 10 8.3 - - - 3.4 0.7
Spain 904 - ¥ 6 s 7 - 65
'181“ m 0502 ‘ 206 0.6 20-4 - 307
Pranee 1964 5.5 - - 0.7 160 - 60
Greeoe 182.6 - - - - - - 20.6
Italy 1700 - M - - 122.8 - -
Norway 422 6 - 5 5 27 3 -
Sweden 842.1 " 15 5 - - 3 -
Switserlend 411.7 - - - - - - 51.5
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.« Impregnated. papers.oan be used for interior or.exterior . .
applioations and their purpose may be to mask defeote, protect
against weathering or other degrade, provide a base for paint and
other finishee, inorease the strength, hardness or abrasive

_resistance of thg surface or to provide a deoorative effect or a

combination of any of these attributee.

The resins employed are usually melamine or phenol formaldehyde,
polyesters or acrylic types.

The preceeding table shows very clearly that most of particls
board surface improvement is done by melamine impregnated papers.
They are produced in a wide range of types and qualities; they can
be transparent, translucent, opaque or carry a dsoorative desigm.

The application of resin paper overlays to particle board
imposes csrtain requirements on the properties of the board: the
surfacs laysr must be fine, smoothly sanded and of uniform density,
the board thickness must be accurate and its density must be
sufficient to withstand the laminating pressure (often 20 and up
to 28 kg/omz).

PRODUCTION OF PARTICLE BOARD

Production of extruded boards and flat pressed particle board
varies considerably from country to country. On average, it may be
eaid that the share of extruded boards in the total production of
FESYP countries is only about 2%

Volume of World Production and Geographioal Distribution
of Particle Board Production

For particle board, the most recent branch ¢f the wood based
panel industries, the laet decade has been a psriod of establishment
as a vigorous and expanding industry. Nills have sprung up in many
countries of the world; official statistics, partioularly regarding
the first years of production, are rather inoomplete. MNevertheless
the following table indicates with reasonable accuracy the orders of
magnitude and the approximate gographical distribution of production.
In ite ear'y stages - between 1950 and 1963 - it means that partiole
board manufacture was confined to Burope and North America, although
research in the Aevelopment of particle board output occurred more
in Europe than in North Amerioa.

% of World Output
1950 1959 1960 1963 1%] W

Burope 50 61 69 66 61 59
Northk Amerioa 50 27 20 18 20 22
USSR - - 6 8 11 14
Latin America - 1 1 2 3}
Africa - - 1 - - -

Aeia - 1 3 4 3

Pacific - - - 1 2 2
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"' *In ‘the late 1950's, particle boaid milld wéi¢ also establiehed * *°* ° ° °°
_n other areas of the world. However, BEurope and North Amerioa
maintained a high aggregate share of world production in 1972.

The share of Western Europe and North America has been

51.12% and 21.68% respectively (total - 72.80%) of the total world
production.

Production of Particle Boards in Western Europe

Development of production was oonsiderable in the past and
the upward trend of production is given in thediagram on page 14.

Still in 1973, development of production was influenced to a
considerable degree by the boom in consumption during the first
', months and was able to succeed surprisingly well despite various
restrictive measures taken to stablize the economy. During B73
the preceeding year's output was again exceeded, namely by 2.3 million m3.
Total production amounted to 16.5 million m3.

This favourable development wae poseible becauss of the suitability
of this board material for further processing, either in its plain or
improved state. For the evaluation of the structure, it ie also helpful
to know the respective share of the total output taken by particle board
and flaxboard, as they are partly used for the same purposee and partly
are applied in different fields. The ratio depends to a large extent
on seasonal fluctuations in the supply of flax ehivss. The proportion
of flaxboard compared with wood particle board has decreased coneiderably
1n 1973. The share of flaxboard was:

1969 - 7.8%
1910 - 8.9%
1971 - 6.9%
1972 - 6.9%
© 1973 - 4.3%

VIL  CONSUMPTION OF PARTICLE BOARD

The ccnsumption of particle board has been truly exceptional.
Thie product appeared on the market at about the end of ths Second
World War ané consumption has grown at a rapid rate in most countries
ever since.

Total World Consympticn Tyble ('000 tons)
1950-52 19%3-599 1956-98 1959-61

World 39 265 790 1800
Karope 27 165 495 1218
USSR - - - 83
North America 12 80 224 188
Latin America - 1.2 9.3 20.7
AMfrica - 1).8 n.7 8.3
Asia - 1.8 29.1 62.3
Pacific - - 4 1
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1950-1952 1953-19%5 1996-1958 1959-1961

World . Q.04 - «0.1% - . =«0.35 - 0.2
Burope 0.07 0.4 1.2 2.9
USSR - - - 0.5
North Amerioa 0.07 0.4 1.2 2.0
Latin America - 0.01 0.05 0.1
Africa 0.06 0.14 0.1
Asia 0.00 0.03 0.06
Pacific - 0.2 0.7

With the exception of Africa (and here it may be due to
statistical inadequacy) all regione show very high relative rates
of increase. For the world as a whole, coneumption increased
considerably every ysar but the world level was in 1961 still less
than 1 kg.

Average Per Capita Consumption in Western Europe

1969 16.02 kg.
1970 18.10
1971 20.76
1972 - 25.10
1973 - 29.26

Denmark and Germany have the leading position in Western
Burope with 56.2 and 54.79 kg. per capita respectively.
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VIII MANUFACTURING PROCESSES

A. Extruded BoaM -

Preparation of wood and wood wastes for extruded board production
is nearly the same as for flat pressed particle board production.

Process flow:
wood wastes
metal detector

li " metailic impurities

hogging
!

storage of wet chips

flaking

drying

water evaporation
refining

adhesives —___ Wtorage of dry refined flakes
——

gluing

storage of glued particles

——

feading of press

press plant

——

fumes
trimming

— sawdust

etorage of finished boards
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. Technical progress has been made in the manufacture of ° o
extruded boards. The width of extruders, as well as their speed

of operation, has been increased. However a «idth of 1.22m f:& inches)
predominates. In some cases the resin _oontent has been raised from

4 - 5% to 6 - 8%, resulting in better and more uniform properties.

Extruded boards are generally veneered. Veneering is done with
any kind of veneer on both sides of the board and the direction of the
veneer fibres must be similar on both sides in order to prevent warping
of the veneered bhoard.

Standards for extruded particle board are given in the DIN norms.

B. Flat Pressed Particle Board

Preparation flow:

a) For all types of wood flat pressed partiole boards
(homogeneous, three or more layer or thin boards),
preparation is nearly the same exoept for flaking,
which can be done either by direct flaking or by
ohipping and subsequent flak.ng.

Both preparation flows are given on the following

pages:

Alternative I - direct flaking

Alternative II - preliminary chipping and subsequent flaking

The main factors affecting the seleotion of the preparation
process flow are: the type and nature of the available
raw wood, the requirements of the finished product.

It is evident that changes in the above-mentioned
preparation flows are sometimes introduced.

o8t
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DIAGRAKATIC SKETCH OF PRODUCTION JOR FLAT P PARTICLE 3O,
USING DIRECT FLAKING




ALTERNATIVE I1I
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[
chipping

roundwvood + slabs

|
flaking

i

storage ¢+ dosing

r
special
roﬂining
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dust coarse

material
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pneumatic selection
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splinters

surface layer
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storage & dosing
I
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—
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dedusting

N\

dust

sore layer
material
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. DIAMRAMATIC SKETCH OF PRODUCTION #LOW FOR FLAT PRESSED PARTICLE DOARD ~
USING PRELININARY CHIPPING WITH SUBSMUMIT FLAXING
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P Y

b) Preparation of flax ehives, hemp, ootton stalks, and alsc

, silo for depithed bagasse

begasse ie quite different. The preparation of bagasse, an
exoellent raw materisl, ie in principle as follows: o

Bagasees Trom sugar mill

storage & dosing of wet bagaees

depithing

soreening

N

Pith and dust

baling

|

storuge
of
baled bale breaker
bagasse drying
refining
olassification
VOry eeoarse dust
saterial /
boiler
00Arse ﬂui
oere layer ourfase layer

mterial material
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Gluing
Flow of gluing process:

storage and dcsing of prepared material
L elsctronio control unit
weighing
I T adhesives

blending

transport to mat forming

Mat Porming

There are four main types of mat formers:

- volumetric spreading machines

= volumetric and gravimetric combined spreaders

- spreaders with pneumatic classifioation

- spreadsrs with combined volumetric and pnewmatic
classification

One of the most vital points of the partiole board ;
manufaocturing proosss is mat foming.

Inoorrect mat foming leads to lack of uniformity in the
partioles' distribution. This laok of uniformity lsads to:

- density changes

- variations in physical and mechaniocal properties
- variations in comprassion and ouring differences
- high liability to warp

Mat forming is apparently a simple operation, but great oare
should be given in the choice of this equipment.

Althoughmat forming equipment is sachinery in its omn right,
the choice and arrangement of this squipment is partially
dsperdent on the output and type of ths pressing equipment
and caul oonveycr sysiem and therefore brings one straight
to the problem of presses and assooiated equipment .

!Nlliy

Apart from ths very small number of oontinuous presses in
operation, this paper is mainly oconcerned with boards in
which the partioles have thetir longitudinal axis paralilsl
to the surface. Such doards are made in statie, singls or
sulti-daylight presses.
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The following systems are mainly installed:

- The belt type system plant in which the mat is spread
continuously on an endless forming belt.

The belt type system allows single or multi-daylight
presses combined with volumetric, gravimetric, pneumatic
or other combined system of mat forming.

- The tray belt plant works with Deckle boxes which aru
equipped with a bottom belt. The tray belt Deckle box
eerves for the forming cf the mat and the loading of
the press. One forming frame is required for each
daylight of the press.

- The tray system plants work with Deckle boxes in the
mat foming and pre-press sections. The mats comprersed
into rigid moulds are pushed in the loader one for each
daylight of the press. The aluminium or reinforced PVC
supporting sheets do not enter the press.

- The older or caul-type system operates in the mat forming
section with cauls. The mats formed on the cauls are
sometimes slightly pre-pressed but they remain on the
caul. Mat and caul enter in the hot press. After pressing,
boards are separated from the cauls. The cauls are cooled
down and return for a next mat forming cycle. This oid
caul-type system is no longer commonly being installed.

Tray belt, tray and caul system plants are equipped with
volumetric, gravimetric spreaders or a combined aystem of both.
Pneumatic spreading is only possible in plants using the belt
system.

T™s choioe of the adequate system of press plant is rather
difficult and depends mainly on the following factors:

the type of board t~ be produced: homogeneous
graded density
three layer

- the plant capaoity

- the basic raw materials

- the investment limits

- the plant location

- the availability of technicians and qualified labnur

- the required flexibility of the board manufacture,
¢.g. in a thres-layer board plant, the glue content
of the surfacs and core layers may be adapted to the
requirements.

Ths comparstively high investment cost for single day!ight
presees makes it nsceeeary to take advantag: of al! techrological
possibilities to obtain the higheat possible capacity with the
press. Aocordingly,the "Past Technology" as necessar:iv applied
to singls daylight presses :3 not the result of efforts towards
an exceptionally perfect technology, but *he forced result ef
economic circumstances. This meane that in order to ensure
economic operation, considsrable technological concessions must
be made when employing single daylight presses.
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Compared to the normal technology, as usually omplayed with
smulti-daylight presses, the technology with single daylight
presses differs in

- extremely whort pressing times
which, again, can only be schieved by

~ extremely low moisture content of chips
- extremely high press temperature

- wutilisation of resins with high content of formaldehyde
and high proportion of hardener.

C. Supplementa (]

Chipping end Fleking

As already mentioned, there are 2 possibilities fer flake
production:

Alternative I is the direct flaking of rownd woed, slabe,
edging, branches by means of a drus flaker to obtainm high
quality flakes.

Alternative II is a process in two steps. Maw material

is first chipped and the chips are subsequently eut in a
flaker by means of a knife riag flaker.
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Practical experiente revesled the following disadvantages of
Altermative 1I:

-~ the flake quality is consei ‘~rably woree compared to
the flakes produced by a dru. flaker

~ the knife ring flaker hae a lower efficiency compared
to the drum flaker

The quality of flakes made by a drum flaker 1s considerably
better; the difference liee in the flake thickness fluctuation and
in the flake form.

An scenomic study has been made and the results are given below.

Baeic elements for the etudy:

- plant capacity 250 m}/day
- raw material 100f roundwood in different lengthe
(maximwa 6,000 mm/min.)
~ Alternative It - ochipping i1n 1 ehift, day
- flaking in } shifts ;day by " knife ring flakers

Alternative II: flaking in a 2-drum fliaker type /4

i i

Total inveetment coets in DN 1,522, Y00 1,05%, 000
Output in tems atre V 9 10.¢
Investaent coste in DN ton atro 9.4 6.
Wages in Ol ton atro 1.3 1.0
Inergy ceste in DU ton atre 5.12 1.97
Weariag parts cest in DN ton atre 5.3, 2,07
Tetal cest in DR per ton atro 21.8¢ 17,4

preduced particles

There is no doudt that the drum flaker offers the most ecemomic
woane of preducing flakes when only regular reundwood or straight elabe
are available. Nownwver, vhen oaly ineEpeneive woed wastes swch as
branches, slabs, very thia weed frem clear felling or wood of very
irregular shape is available, priority should be given to Alternative I.

In this speeific case, Altsrmative | offers some advantagee,
ameong vhich aret

- ohipping is very fast and dees not neceseitate highly
qualified labowr

- oterage of chips 15 cany and can 3¢ dome 1n an open cterege
arwe vithout risks or probless. 3Jterage of branches and
irreguler woed loge 10 alwage difficult amd necessitatee
AMgh labour, hard vork and an iaportant eterege ares.

- sstumatic Oterage and recuperation of ohips cen bde done
and the whels flaking speration is cemploately mechanised.

- ohipping @an b¢ éonr a0 soon 05 wed WROtes arrive during
1 shift por day, 00 that 1ts storage may Yo avoided;
flaking san b deme in ) shifts productiea.

L/ st i aa intorastions] 1070 wesd is voed and wood preceseing indestries
and wans even 49y wight
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dryjng

Type, nature, shape and sise of particles and their moisture
content vary considerably with board production processes.

Different types of drisrs are used in particls board production
for drying wood particles, fibres, bagasse or other light-weight
bulk goods. We distinguish amongst the following main types:

- The dot grier with 1tas stationary horisontal oylimdrical
drying chumber 1into which the material to be dried is fed
continuously through a rotary vaive while heated &ases are
introduced at high speed through a long post sxtending
over the whole lsngth of the cylinder and entering
tangentiaily. The jet drier may be heatsd by oil, gas
or a combined wood dust o1l or gas systes.

- The flgsh drier or predrisr, nommal ly installsd before
& jet drier. This consists of a vertical dryina duct,
the top bend, the cyclone and the recirculating gas fan
and 1ts furnace. The flash drier is normally used as a
drier and 18 completely independent from the »t drier.
Rypasring of the flash drier easily can be done when
flakss of low initial moistmure content are availabls.

-~ The rotary bwndls drier with its single or double rator.
™e rotor consists of a bundls of heating ooils with
peripheral scoops and paddies. Under ths influence of
acoops and paddlss the particles travel through the
drier chamber 1in a helicoidal path.

In Western Ru-ope 11l the above-mentioned types of driers
are instalied. The rise in fuel o1l prices has led to a change
in the priority for driers. Preference i1s now givear to driers
lleated bty ateam or not water, which can use cheaper solid fuels.

¥ For mediwn size particle board plants 1n developing countries
‘ the rotary bundle drier heated with steam, not water or other
heating .1quids offsrs many 1mportant advantages:

maintenance time and costs are extremely low

drying temperatures being lcw, flamh and fire hasards
are lower compared with directly heated driers

} - 10w consumption of thsrwmal energy (750U-300 kcal per kg
; water) because of €fective heat trensfer to the particles
through direct contact with the tubuiar bundls

regulation of speed and temperature 18 smimple
- no specisl foundations sre required
- insuiation 18 easy to apply

in large drying piants s series of small unite wii! sneure
continuous production, should one uni' fail

- L1ts total investment cost is oconsiderably !ower than for
other types of drying equipment




Slning

In the past, several research tsass have been fully ooccupisd in
finding out a bettar system for adhesivs application. The convantional
glwe blenders, equipped with nossles, presented a series of dieadvantages
and an imminent solution was required since 3-layer bosrds have been
made with a high percentage of very fine particles, dust and shavings.
T™e switoch from shavings to fine particles for the faces of the board
called for the development of a new type of mixer.

The impressive compactly constructed newcomer is distinguished
from the older type by:

- axial travel of the resin-coated particles
- unusually high throughput retss
- manifold time and moneysaving features

Description and working method nf this new type of blender can
be found in prospects and brochures of the constructors of this
oquipment (Fa Dreis Mannheim and LBdige-Paderborn). The main
sdvantages of this new blender type oan be detailed as followsn:

- The equipment is very oompact and extremely simple.

- Absence of nossles and consequently no more need for
cleaning of nossles and ths risk of glue sticking in
them, a8 with the old blenders.

~ Fo need for a compressed air supply.

- Cleaning requirements are reduced considerably in
comparison with the old blenders.

~ No heating up of the resin-ooated particles due to the water-
cooling of the whole syster. The heating up of the particles
in old blenders was considersble and caused drying
of matarial and prepolymerisation of glue.

- Improved blending rate and adhesives distribution.
An adhesives sconomy of mimimum 5% and sometimes up to
108 (compared with old blenders) is guaranteed.

The advantgges of this new blsnder type can be illusti-ated by
a oaloulation the direct saving cost by insmtalling the new blender
instead of the older type. This {s done om the following pages.
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Calculation ef saving-geste by inetejling the nev_type
of a_oconventional ene jig i hewamsseww..
(capaoity 5000 kg dry material/heur)

blender hutoad

board glant

Technical d g

Installed motor powver
Ensrgy consumption

“Compressed air

Water consumption

Tims for cleaning
per week

llunnin
zamn

ost _per. 7

enercy costs
compressed air cost

cooling water cost

cleaning=~cost
Iavestmeat_oegt

- equipment

~ compressed air

- - @b - m
houre pef year

Conventional New type
glue bLlender blender
Kv 37 22
Kwvh 200,000 120,000
-,/h 180 -
1/n - © 2,500
san-hours 16 2
0,10 DN/kvh 20,000 BN 12,000 DM
0,015 DM/a’ 16,900 DM -
17.500 w? x - 26,200 DM
1,9 DM
52,726 DM 39.852 DM
165,000 DM 138,000 DM
10,000 -
175,000 DM 138,000 DM




capasity of bleader 5,000 k3 dry wood
normal rate of adhesives applied in osse of conventional blenders:

9.54

rate of adhesives applied in case of the new blender typet 8.5%

sconomy of adhesives "
-~ per hour 30 kg
« per year (7000 990 .000 kg
werking houre)
total ceat savingse | 157.500 DM
Smmarx of saal AMXARGS
ruaning ceet 13.272 DM
investaent cest 37.000 DM
adhesivee econeny 157,500 DM
tetal cost savings per year ¢ 207.772 DM
ialarmation
Astual prices of a complete mev gluiag Sype equipnent

with a

[

capacity of 5 Tems dry partieles per hour

z blender ea 60,000 DM
2 weighing device ca 40,000 DM
s glue dosing 25.000 DM
2 electric equipment 20,000 D#l
acosssories 6.000 DM
% eooling i;roup 20,000 DM
171,000 DN

Senalnades

- by inetalling the nev type bleading equipueat

s sest saving eof max 207,772 DM per year can
e realieced

- Beard predustion vill be more re ular and
homegoneous anu lese seeond cluss boarus
will be made,
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D. HNew Developments and Trends in tur Processes

After the extension of existing production facilities had
brought a oertain degres of saturation onto ths market, the
manufacturers were foroed to look for new methods of securing
their salse. A number of manufeacturers engaged in the finishing
industry (coating, painting, veneering, laogwering, eto.)

Production of Thin Boards

Some other manufacturers supplsmented their ranges by boards
which were thinner than traditional types. The considerabls price
riee of African timber and of plywood stimulated some particls board
manufacturers to modify their plants to producs boards thinner than
6 and 8 mm. Produotion of thin board (4 mm and less) in traditional
plante was technically quite impossible due to the mutual dspendsnce
of loading and pressing times and also eoconomically due to the high
sanding losses of boards made by traditional methods.

Several prees manufacturers' research deparimente are at present
fully ocoupied in adjusting their own eystem for thin board production.

Already more than 30 calender process wmits (Mende System) have
been installed. The main advantage of this continuous pressing system
is that it produces daily up to 150 m} representing 50,000 m2 partiocle
boards per day ( Jam thickness basis).

Boards can be pressed to an accuracy of ¥ 0.27m, a subsequent
sanding operation being unnecessary. The working width's range is
from 1350mm to 2500mm. Board thicknees range is from 2 to 8 mm. The
furniture induetry immediately realised the advantage to be gained by
using theee boards. Thin boards are used especially for door
manufacturing and back panele. Some companies use thin particle board
as core layer in blookboard instead of plywood. Apart from that, a high
amount of thin boards are veneered and oovered with laminates for use
in the furniture industry and for exhibitions and dop fittings supplies.
Finally, the packing induetry uses a lot of thin particle board also
for fruit cases.

Ancther new trend in board manufacture is the production of the
so-called medium density fibre board. Some details of this product
have already been given previously. This process accepts a widsr
range of raw materials than traditional plants. It is important to
note that some 95% of any one tree oan be processsd into medium density
fibreboard compared with a figure of 60 - 7O% in a treditional particle
board plant; thus wastage ie virtually eliminated. The use of a
perceniage of bark in thie process represents a signifioant sdvantage.

Description of the process:

The key features of this dry process are pressurised refining and

- dielectic redio frequency heating. It is understood that in some
countries authorities may restriot the use of radio frequency
heating but other means of providing the hsat t2 oure ths boards
can be applied.

Single or multi-opening presses are used.

Preparation and production proceee 18 shown on page 29.
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Investment cost of a plant does not rise proportionately
with its capacity. In the following table (page 32) total investment costs
(without buildings and civil sngineering) are given for different
sises of particls board plante.

Investment cost per ton of output drope considerably as
capacity increases, as shown on page 13.

Resark: Ae the capital coets of a plant do not rise
proportionately with its capacity, unused oapacity is expsnsive
and the sslection of proper plant sise is very important.

Plest 3ige

The capacity of a plant produoing partiole boards is subject
to a number of qualifying factors, such as:

- prodwction speocifications, thickness and board sise
- rew material oomposition

- number of operating days per year

- technological factors such as preseing cycles

- opsrating efficiancy

Capacities of particle board plants are nomally given on
the basis of 19mm (3/4 inch) board. Relative capacities for other
thicknesses may be accepted as follows:

60-65% for 4 mm thiokneee
8 for 10 m thicknese

1004 for 16 and 19 mm thickness
9(* for 30 am thicknese

In particle board plants, 3}-shift operatiom in production units
is quits general to reduos production costs. 3ome eervices, however,
such as woodyard and workshop, work on a 1- or 2-shift basie.

In most oountries, the oapacity of particle board plants is
planned on 280 working days per ysar and a }-ehift basis. In the
past fsv years, press oyclss for wood particle boarde have been
reduced radically. Press cyoles of 13-15 eeconds per mm board
thickness are achieved on single-opening presses. PFast multi-
daylight presses normally have slightly higher preseing oyclee
(about 20 seconds/mm board thiokness) and work at lower temperature
than fast single-opening presses.

Pinally, two main factors determine plant ocapacity: the
availability of raw materials and the operating efficisncy. The
operating efficiency in well organised particle board plants varies
between 90 and 94%, and drops easily and repidly when organisation
fails or when no qualifisd labour exists.

Nev plants, also those in developing countries, should be built
taking account of the problems created by the local labour and the
steady increase of wages. New plants should be simple but well
asutomated, even when abundamt looal labour is availabls. They should
be easy and simpls to run and special care should be given to the
capecity sf each individual mechine in order to avoid bottlenecks
in the main operatioms, like fleking, drying, gluing and mat forming.
fhe bottlemeck points in mest particls board plants are the flaxers
and driers, which should have an overcapacity.
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ESTIMATED TOTAL INVESTMENT COSTS FOR PARTICLE BO P

Daily Capacity Total Investment Total Investment Labour
in 'Tons Cost in DN Cost per Ton Output per Ton
(without buildings) (om) Output

(man hours)

30 4,764,000 158,800 12.5
60 6,060, 000 101,000 7

75 6,800, 000 90, 660 6.1
90 7,680, 000 85,330 5.25
120 8,800, 000 13, 300 4.50

150 10, 000, 000 66,600 3.9%
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The development of the pressurised refiner is a \ery significant
feature of the process which permits the refining of wood with a
moisture content of 20-40% (dry basis) and the subsequent production
of a superior fibreboard. Ths high tempersture within the refiner
melts the lignin, which is re-deposited on the fibre surfaces and
improves the bond quality.

An important feature of ths pressuriszed refiner is its ability to
make fibre of relatively low bulk density which, after pressing
and bonding, gives a reconstituted wood product.

Anothsr feature of the high-pressure refining system is that
horsepower requirements are less than with atmospheric refining
systens.

The most significant factor influencing board quality is the bulk
density of the fibre and this bulk density of the fibre is not
necessarily related to the species or source of the raw material
but to the method of refining.

The resin is a solution of high solid content or largely unreacted
components of an amino resin with melamins, in the presence of an
aoid catalyst. The melamine content can be increased to give
extsrior durability.

The quantity of resin can be varisd to suit the end use of the
product and can be calculated on &% of the dry fibre weight,
dspending on whsthsr the product is for industrial or building
use, and of interior or exterior grade.

Ths fibre felters oonsist of belt feeders to vacuum screens and
they have adjustabls deckles to lay various widths of mat.

Continuous pre-pressing, mat trimming and pressing are done in
oonventional presses or HF preeses.

s medium density fibreboard are charaderised by good internal
bond, screw withdrawal resistanoe and low linsar expansion, which are
three of the most important features for the furniture maker and
exterior panellimg producer.

Laboratory and research teams are also studying a new production
process for thin board manufacture. s key features of this dry
process are!

- Production of a very strong dry particle board out of 100%
sawdust.

-  Production of a smooth dry particle board without the
oconvontional gluing system. Chemical products are used 1in
liquid and gas form. The applied amount of chemicals varies
around 2 - 2.5%, calculated on the dry weight of wood.

Preparation of sawdust is also done in a pressurised refiner.

More process details will be known after the realisation of a
first plant.

Disoussions for a 100 ton capacity plant now have a good chance
10 lead to completion. This nsw type of particle board plant will
probebly be integrated into an importunt cemplsx comprising a paper
mill, sammill and particle board plant.
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IX ECOMOMIC ASPECTS OF PARTICLE BOARD PRODUCTION

Analysis of Sources of Expenditure
The main sources of expenditure in particle board manufacture are:

- raw materials

- utilities

- labour

- maintsnanoe

- depreciation

- interest

- miscellaneous: asdministration oosts, insurances, property
taxes, communications, eto.

Assuming a plant of a given sise, the main distinction vhich can be
drawn betwsen the sources of expenditure is that:

- for the first 4 sourcsas, expenditure increases with rising
output, while it remains stationary for the last 3

- the relation of expenditure to ocutput and unit oost

Raw Naterials

Raw materials being the biggest item of expenditure (sometimes
more than 508 of total expenditure), they are the only source of
expenditure directly related to output.

Utilities

Consumption of cooling water in particle board manufacture
is negligible.

Electric power consumption of continuously operating plants
does not vary in direct proportion to output. The cost of electrio
power per unit of production will bs minimal when the rate of production
is at its maximum.

Similar reasoning is applied to steam and fuel; energy oousts
represent roughly 10% of the total manufacturing expenditure.

Maintenanoe

Althoagh maintenance falls in prinoiple into the group of high
expenditure and lower unit cost per item with rising production rate,
in practice the differences may be considered negligible.

Labour

Labour is not proportional with increased production. In the
table on the next page man hours per ton of output for differeat
plant sizes are given.

Depreciation, Interest in Capital and Miscellgneous Items

These can be considered more or less constant irrespeotive
of the level ot output.

Interest and deprecistion rates being related to fiscal and
monetary policies and therefore being variable according to coumtry,
period and time, they acoount for a fair proportion of the mamufacturing
cost.
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Profitadility

The prerequisite for establishing a new plaant and for its
profitable cpsration ie naturally that a market sxiets and can be
developed for ths products. Whils this fact ie in many cases
overlooked and whils plant design should allow for a break-sven
point below ratsd oapacity, it is asswmed that the plants can
operate and sell at their ratsd oapacitiss.

Speo Cons t1 for Developing Countriass
It is partioularly important for devsloping oouniriss that ths
following aspeots be studisd and realistic facts sstablished before
any financial oommitmente are undertaken for a nsw development.
- A domestio and/or export market for the products
- Availability, ocoet and types of raw matsrial
(a) Wood or other cellulose matsriale:

Sinos partiols board teohnology has made considerabls
improvements during ths last ysars, it is sxtremely
important to study the recovery of all kinds of
inexpensive wastss such as wood wastes, bagasse,
oetton stalks, cocoanut fibres, flax, hemp, jute, etc.

(b) Adhesives when no local production is available:
A study should be mads on transport costs, storage
possibilities, storage lifs, import taxes, stc.
- Plaat location

Plant locatior is very important and eepecially ths
following factors should be taken into oonsideration:

- Locatior with respeot to raw material area, to sea ports,
important traffio roads, railway oonnections

- Availability of watar

- Low oost of sleotrio power

- Environmental protsotion

- Transport facilitier, stc.

All these factors influence the plant location decision.

- Availability of qualified labour

Aleo when fully automatic plants are inetalled, a
minimum of highly qualifisd labour is always indispensable.
The profitability of a plant dspends to a large s«tent on
the operating sfficiency.

- Labour, power and matsrial prices

- Duties on matsrials and products

- Tazation and other financial regulations, ruies and customs

- Capital oost, total investment, manufacturing cost and return
on investament

- Deoision as to profitadility needsd or desired for the
development

- Influemce on foreign sxchange
- Domestic purchasiag power limits
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When a favourable answer has been given on all the above-mentioned
items, a oreliminary projection should be made and the following main
basic data should be determined:

- plant apacity and board sise

- manufacturing syetem and know-how

- total investment coet oaloulation

- poseibilities for finanoing the project

In order to help responeible projeot lsaders in donlopin!’
countriee, epecial questionnaires have besn published by FAO

services to help them by oolleoting all required information to make
a profitability study and a financial investment plan of the projeot.

X  ADVICE FOR DEVELOPING COUNTRIES

A. Teohnical Mvice
As already mentioned in this etudy, new plants in developing

countriee should be teohnically kt%ti g;%! taking into acoount
the actual and future probleme oreat to expeoted by local

labour, increase in wagee, etc.

The capacity of each individual machine should be well etudied.

- Flgking and dgi* Qg\&gnt ehould have over-oapacity.
oieture content in ¢ wet season may sometimee exoesd
all nomal provisions.

5 The ohoioe of a bigger type of flaksr or drier will not
influence the total investment oost too much, but will
help luter on to reach the required capacity in all seasons.

- Glui* ogui%ont should be the moet modern equipment in order
to achieve efficient and eoonomio gluing. In most dsveloping

oountries adhesives, being importsd, are very expensive and
utmost oare should be taken to use a minimum possible of
adhesives wvhile produoing good quality board.

-~ For press plant oapacity and number of daylights, responsibls
people must keep in mind that normally in all the faetories
even only a few monthe after etarting up plant sanagement is
looking for increases in capacity. Thus the press must
have a considerable ocapacity reserve.

Heat Bwergy Suppiy

For developing countries, special oare must be given to the
generation of the thermal energy required. As far as possible, new
plante should utilise the waste produotc they generate (bark, sandsr
dust or other low cust wood wastes) instead of relying on imported
fuel oil.

Ao, .-

1/ FAO document WPP/70/4.1 "Questions that wust be answered before
tavesting capital in & weed-based panel operation” Wy A. Selmits
and P.C. yamn
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Haishing

Exoceedingly fast and fully sutomatic finishing !ines are nowadays
installed in most particle board plants. Sanding on wide belt, very
modern equipment is fine and very accurate, but big errors are sometimes
made in the oalculations of the cost for wearing abrasive papers.

For wide belt sanding, abrasive papers must nommally be purted
and they are very expensive.

The life of sanding paper dspends on such factors as: wesanding

speed, board density, board thickness tolerances, type of raw material,
board temperature, stc. Board sanding requires full attention.

Choice of Board ise

Choice of board sise 1s alsowry important. Most developing countries
inetal plants with 4§ x 8 or 4 x 10 foot sises and these seem to be
justified in most developing countries.

T™e larger the board siss, the lower are normally the cutt.ng losses
when processing the boards. For a furniture factory there can be real
advantages in manufacturing boards of large sise in order to cut them
immediately to final sises for furniture production. If, however,
unprocessed particle board is to be sold in standard sises on the
local market, the advantages of large sises are limited and disappear
completely.

The larger the sise, the more difficult is board transport and
handling. The limit for transport by lorry is about 1,830mm x 3,660m.
In some countries - Ureece for instance - between ‘)¢5 and 1970 boards
of sises greater than 4 x 10 feet (1,220mm x 3,050mm) could not easily
be sold dus to the handling problems in the narrow streets and small
storage places in and around the cepital.

B. Economic Advioe
Integrated Plants

A careful examination of the economic aspects of integrated units
18 recommended in most dsveloping countries before a final decision
is taken. In EKestern Burope most particle board plants make up part
of a wdood and wood industry ocmplex. The horisontal and vertical
integration of these enterprises is normally quits well done.
Yumerous sxamples of such integrated units can be given. Vertical
integration of weod-based panels production with further conversion
has received much attention during ths last few ysars.

The Inlgian Government recently decided to offer, as help to
developing countriss, a complete turnkey integrated unit to the Republic
of Indomesia. This so—called "low oost housing projsct" comprises:

-  supply of equipment

- & complete particle board unit
- & camplete weneering line
- a complsts workshop for prefabricated housing elaments

- ersction costs (travollin‘ expenses, wages, board and lodging,
stc.,) for erection specialists of the ee!llsr

- training of several Indonssian technicians in Burope
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- technical a:"1:tance after start-up of the plant {teohnical
management, ‘echrological assistance, etc.)

As given in the tablie overleaf, local Hevea round wood and wastes
are transformed into l-layer particle boards. Local veneer is awailable
in Indonesia and veneered particle board will be employed in local
furniture and in the prefabricated housing elements.

Turnkey Plants

1t must be emphasised that developing countries should buy
"integrated turnkey plants". The whole turnkey project must includes

- the supply of:
~ the production equipment:

- preparation equpment
- gluing and mat forming equipment
- press plant
finishing line
~ the auxiliary equipment

- the electric equipment
- high tension cabinet
- low tension distribution cabinet
- switchboards and complete steering squipment
— all electric cables and accessories
% - cos¥ compensation squipment

i - the heat energy supply squipment
= - the compressed air equipment
' - the cold water equipment
- the glue preparation equipment
- the transport equipment

- the fire extinguishing equipment
- the laboratory equipment

-~ the complete workshop equipment
~ the erection equipment

~ the surface improvement equipment, such as veneering,
conting line, etc.

| - the spare parts and consumption materials for a minimam
| period of 2 years

- the supply of buildings, including complete civil engineering

[ - buildings for production equipment
- buildings for auziliary equipment
- foundations, for above-mentioned squipment
- buildinge for offices, stores, etc.
- complete office squipment
- the lighting equipment
- the lighting equipment for all buildings, offices, stores,
wood yard, etc.

- training of buyer's technicians

- the complete erection and starting up of plant.
All coste for erection and start-up, including travelling
expenses, bdoard and lodging for sellsr's epecialists, should
be fiwed and included in ths contract total price.

- the technical assistance after starting up
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the complete process know-how

the complete technical information far erection,start-up
and running of the plant

the total price should alsc include C.I.F. transport costs

The above recommendations are given to all responsible leaders in
developing countries because it has been proven that in the past
capital errors have been made.

It 18 logically extremely dangerous and risky to divide a project
into different groups of suppliers and subcontractors, for example:

equipment to be imported
equipment to be supplied at site by the buyer
the construction of buildings with civil engineering

In several countries it has been observed that:

the real co-ordination in all cases was never well done;

gome parts of equipment have been incomplete or completely
missing at the proper erection time;

some equipment to be supplied locally was not properly
constructed and caused erection delays or high production
losgses later;

buildings have been made either too luxurious or inadequate
or were completed much too late;

erection costs have vteen 3} or 4 times higher than originally
estimated ;

spare parts and consumable parts, ordered much later than
the main equipment, are incomplete and much too expensive;

plant start-up and production started several months later
than originally scheduled; this has led in almost all cases
to financial problems within the company and serious
discussions between seller, buyer and local subcontractors.

We wholeheartedly recommend to authorities of developing countries
to buy only "turnkey plants".

some countries, e.g. Algeria, have already set good examples by
buyin,; turnkey integrated plants (with incorporated sawmill and
particle board unit).
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