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INTRCDUCTION

UNIDC convened ir. Vienna from 3} - 7 November 1575 a Yorkshop on
Yood Processinz for Developinz Countiries. 'iessrs. D. S. Latta and
P. E, Tack were Discussion Leaders for the ~Toups discussinr
"Particle 3oard", For its discussion the .;roup had available for

study the followinz docwients:
"Particle Board Production" by ir, P. Xi. Tack (Document ID/WG.200/7)
"Adhesives" Ly Mr. J. Reinhardt (Document ID/4G.20C/3), and
the report of a UNIDO expert workingz group on Production of

Panels from Agricultural Residues in December 1970
(Document 1D/79).

They diascussed this topic in depth and requested the Discussion

Leaders to prepare this ctudy based on their discussions.
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. Definition - The meetir: decided thal boards should not be
delineé ns hono-eneous or three-1~yer bLoards since this refers

purely o the spreadin: process and not te the board ctructure, and
sirce all voards have - raded sii.cture whether spread with a single

wachine or  three or meore noachines

no

Joard types
The followin: ucin t'mes of nutisle board exist:

i) ixtruded particle Moard:

A particle borrd nade hy extrusion throu~h a die.
fie pwrticles lie vith their larer dimensions mainly
nerpendicvl v to the direction of ertrusion;

(i) toulded Particle noard;

(1ii) #lat pressed particle board, made in a wide range of

thicknesses and dersity,

3, Board Standard Specifications

The followiny national stondards exist in developed countries,

as listed on attachec annendir,

Machinery supnliers will riornally base their operating ruarantees
on their owr national standards and, in the absence of an existing
national standard ir the produciny country, consideration should be
ziven to adoption of the standards of the machinery supplying ocountry,
When export of particle board is bein; considered however, it will be
necessary to conform to the national standards of the importing country
althouzh recominended methods of test should preferably not be altered
for small consimments. Concideration can be miven to alopting mean
levels of quality for board supplied to the home market in order to

take account of particular local requirements.

However, it is recommended that the technical standards used
in one of the developed countries should be adopted as the basis

for quality control in any new plant in a developing country where
separate national standards do not exict,
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5. gonsumption of particle board has been truly exceptional.

This product appeared on the market at about the end of the Second
vorld ar and conswantion has rrovm at n rapid rate in most countries

ever since,

otal orld Consumption Table ('0CO tons)
LM

1250-52 195355 135 250-61
20202 doi-p

Yorld 39 265 750 1800
Lurope 21 165 495 1218
ussn - - - 83
North America 12 30 224 383
Latin America - 12 9.3 20.7
Africa - 13.8 31.7 28.3
Asia - 3.8 25.7 62.3
Pacific - - 4 1
kg per capita:

t'orld v. M 0.15 0.35 c.8
Burope c.07 0.4 1.2 2.9
USSR - - - 0.5
North Americs 0.07 0.4 1.2 2,0
Latin America - 0.01 0.0 0.1
Africa - C.06 0.14 0.1
Ania - 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 rerions show very high relative rates of increase,
For the world ar a whole, oonsumption increased considerably every
Yyear but the world level was in 1361 8till less than 1 kg

T Per Capita Con tion Yes

1969 - 16.02 kg
1970 - 18.10
1971 - 20.76
1972 - 25.10
1973 - 25.26

Denmark and Germany have the leading position in Western Burepe with
56.2 and 54.79 kg per oapita respectively,
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USCES OF PARTICLE BOARD

The priority in developing countries is for increased housing
to be achieved before less important markets such as the furniture
industry are satisfied. '"ith this in view, the use of particle board
in the building industry ‘ras diccussed,

6. Buildingz Indus try

In buildings such uses as doors, oeilings, wall-panels and
underlayment nencls are of wajor importance.

In general, the actual end uses in developing countries can be
said to perallel those of other countries and this is also valid
w“ith rcepect to technical requirements,

In scveral devcloping countries resistance to decay, fungi
~nd incect atitacl: end huoidity is required. There are preservative
treatrents that can be applied where the natural durability of the
raw material is not sufficient.

M3thods of treatment have been developed to fit particle boards
for different exposures. Similarly, glues with a high dezree of
moisture resistance are available. These improvements in quality
are, however, obtaincd at additional cost which will raise the price of
the board.

In gancral, internal walls and ceilings and built-in furniture
should nst give riss to ,..oblems of humidity although it was noted
that in cortain countries such as Indonesia the open nature of the
houses and the habit of frequent washing of all internal surfaces
introduced a risk of excessive humidity.

For roofs and fl.ors in partioular but also for walls and ceilings
correct ventilution to prevent build-up of humidity and oomdensation
is very importent. 1t is essential therefore that the end users, in
particular erohitects, should be fully informed of correoct installation
methods so that failure of the board due to fungal attack does not
ooour,

In certain countries such as Singapore, regulations require
fire-resistant building oonstruction, and it was noted that it is
possible to add fire-retarding products to partiocle board during
the manufacturing process.
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Urca=Formaldehyde bonded particle board when used for flooring
mu3t be of & higher density thon standard structural srades and if
used as a lord-be aring floor, it i= very essential that proper
ventilatior and Camp piotection . Bures are taken to avoid: rossible
floor collapse -nd poteritial accidents. Since buildin~ resulations
Day not te fully est-biished in developing countries and Bince
local supervisior . such resulations is in 3oneral insufficien‘t,
UF borded beard =i well be incorrectly installed ag flooring with
serious conseguences. T+ 15 therefore recommended thot UR bonded
particle bcard should not he nced for flooriny until such time as
buildins rc nlaticns, codes of proectice and proper inspection

facilities have beer ¢stoblished.,

Phencl Formaldehyde Particle Zonrd can however be used with

a2 hizh derree of safety for floerin: applicutions, but it should be

noted that in nearly all cases PR Resing are more expensive than
UF Resins,

e s

If the manufocture of pp bonded particle board ig being considered
this intention should be made knowm to the machinery zuppliers prior
to placiny an order for piant since the plant cutnut capacity will he
affected.

1. Furniture Industry

Flat presscd particlie board presents properties of considerable
importence.

Technical suitability of flat Preseed partiole boards for
furniture manufacture:

- larze dimensions, #od machineability, uniform and low density;

- uniform thickness, freedom from warping and good stability;

- good strenzth normal to the surface, good screw holding
cha.ncteristics, low swellin: chara.cteristicu, and a minimum of
show-throush or telesraphing characteristics.

Present use practice :

- In the USA, wherc there is a relative abundance of wood
residues (shavinss, sewdust and other sawnill wastes),
a high volume of cheap homogeneoue flat pressed particle
board is produced, This partiole board is covered with a
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thick wood veneer and used in the furniture industry.

Nearly
all furniture panel cores

are homogeneous narticle boards for
reasons of eoonomy and technical suitability (stiffness, surfaco,
etc.). About one third of the particle
the furniture industry,

board output is used in

In Turope 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 detectable on the surface of the finished
board. This applies to special overlay, l~minate, foil, paint,
especially if the final finish is nlossy.

It was noted that the shortage of tipped tools and their
comparatively high cost as well as a lack of knowledge in their use,
made the machining of particle board difficult

in furniture processing
in developing countries,

8. Packin:-

Thero are regulations in some countries that nc foodstuffs can
be packed in particle board containers. Resistance to the
particle board for packing

uae of
tea can be expected from the tea industry
despite the aluminium linings employed. Commercial experience had

shown that no appreciable volume of sales to the foodstuff packaging

industry oould be expected. Experience however had been cbtained in

the satisfactory packing of tobacco in particle board oontainers,
9. ther E 8
Cametd

Possidle markets for partiole board ooruld arise in the following
industries: railways, motor transport, oontainers, shop fitting,

shipbuilding, do-it-yourself amq sundry uses such as switohgear mounts
and ooffin bottoms.
M

e e et e s 2t e .
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PRERQUISITUS FOAR PRCDUCTION OF PARTICLE BOARD IN IEVELOPING COUNTRIES

The most important requirement prier to the cstablishment of a
particle bon~rd industry is to have a feasibility study carried out
bty qualified consultants or institutions who are complctely independent
of any plant supplicr, The feasibility study should cover thc
followings three main facters:

merket feasibility study;

- technical feasibility study;

~ 1 study to determine the feasibility of inte;ration
with other wood processinz industries.

Reference was made to FAO document FOI WPP/70/4.1(rev) entitled
"Guidelines beforc c8tablishing A wood-based panels operation"”. This
document sets out clearly a large number of factors which must be
considered prior to the cstablishment of A particle board industry.

10. Raw Material Considerations

Cne of the main reasons for the 2lmost unique success of the
particle board industry is the fact that 2 wide range of raw materiale
can be used from wrood residues to agricultural residues such as
Bagasse, Flax, Hemp, Jute, Cotton Stalks, Kenaf. Bach of these can
be blended with wood and wood residues provided that the preparation
line is suitably adapted. '

Timber can be supplied in many forms rangin; from round wood
(both short end trec len;ths) branch wood, split wood, saw mill
residues such as slab vood, B~w dust ete., joinery residucs such as
planer mill shavings, peelings ete., pulp chip fines, hogged chipse,
end plywood and vencer residues such as peeler cores, waste veneer, eto.

The suitability of different species depende on three aspacts;

- certain species will affect the internal bond of particle board
and also species which can be employed in the particle board
plant should be tested durinz the feasibility study stage;

- the acidity of different Bpecies varies and if wide variations of
PH arc expected, steps will have to be taken to orzanise a constant
species mix. If spcoies of widely different acidity are fed to the
plant at intervals, the glue chemistry will be affected and the
board quality seriously imprired, also further processing;

B i . NG i
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- certain timber species would be unaconomic to flake due to their
hardness and this factor should be determined during the
feasibility study.

A small quantity of bark could always be included in the
preparation line. A higher content of bairk can affect the board
properties and it is recommended that bark ahould where possible
be oonfined to the core of the board; bark has different swelling
properties to timber particles.

The supply radius for timber, the collection and transport methods
and any possible seasonal influences on the supply pattern must be
studied during the feasibility study stage.

Tho local manufacturc of rosin is not likely to result in
lower resin costs. The raw matcrials such 25 urea and methanol
cannot bc bousht ae cheaply for a small capacity rosin plant as they
can be by an established resin manufacturer. A resin plant with a
capacity of 20,000 tons per annum (at 657 resin solide) is accepted
ag being the minimum size plant commercieally viable., The cost of the
corresponding formalin plant is US®1.6 million to U3%2.2 million and
the cost of the resin plant is US%1.1 million to US%1.8 million. It
was noted that the resin selling price in Indi~ was approximately
four times the manufacturing oost in Burope.

It is possible to supply additives to act as insecticides,
fungioides, fire-retardants, etc. but it was noted that the use of
the first two products introduoce considerable problems for handling
due to their toxic offect; also the glue and board properties oould
be affeoted and no assurance can be given as to the durability of the
treataent efficacy; thore are also effluent prodlems. If problems
of funzal and insect attack are expected it is necessary first to
identify the species of fungus and insect and it is recomaended that
potential resin suppliers cr compstent research institutes are then
approached for advios.




TATIONS

sent emphasis nust be dlaced or the necessity of carrying out
4 full nd indeperndert onrket feasibilit; study prior to deciding on ,
the instell-tion of the particie bomud plwnnt. Many exomples were i
siven of the fiilure of vlante where boord consumption h~d been 4

estinsted from so~h details ng nar capite consumption

The particip-nts reaffirmed that boord for the building industry
should hovae oriority over board for the furniture industry, and it
therefore followed that boards of a 4 ft. width (or multiple of 4 ft.)
should be -onsidered rather than the € ft, board width normally
roquired for furniture production. lest developing countrics install

plants to produce board 4 ft, x O ft.

11. Choicec of Board Sizes

The larger tho beard size, the lower are normally the cutting

losses when processing the boards. There can be real advantages

i

in manufacturing boards of large size in order to cut them immediately
to final sizes partictlarly however for furniture production. If,
Lowever, unprocessed particle board is to be sold in standard sizes

e

on the local market, the advantages of large sizes are limited and
disappear completely.

The larger the size, the more difficult is board transport and
handling. The limit for transport by lorry is about 1.830 mm x 3,660mm,
In some countries — Jreec: for instance - between 1965 and 1370 boards
of sizes greater thon 4 x 10 feet (1.220 mm x 3,050 mm) could not
easily be sold due to the handling problems in the narrow streets

e e e -

and small s*torage places in and around tho capital,

thile it is in theory possible to install a 6 ft. wide press and
use it mostly for the manufacturc of 4 *4. wide boards, it was highly
recommended that this solution should not be adopted. All the other
oquipment in the plant must be sized to supply a forming and pressing
line 6 ft. wide and if it is operating normally, only with a 4 ft,
width, only approximately two-thirds of the equipment oapacity is
being used and consequently the costs of servioing the investment
are relotively higher, Also severe damage to the press ard associated
equipment will almost certainly result if 4 ft. wide doards are
manufactured in a press designed for 6 ft., wide doards,




12. Plept Qutput

The oapaoity of the plant must be determined by the results of
both the market end teohnical feasibility studies, Neither of these
two faotors oan be taken in isolation.

The oapacity of a plant producing particle boardes is subject to
a number of qualifying factors, suoh as:
- production specifications, thickness and board size;
- raw material composition;
- number of operating days per year;
- technological factors suoh as pressing cycles;
- opereting efficiency.

Capacities in tons/24 hr, of partiole board plants are normally
given on the basis of 19 mm (3/4 inch) board., Approximate relative
oapacities for other thicknesses may be acoepted as followm:

60-65% for 4 mm thiokness

80%c  for 10 mm thickmess
100¢%  for 16 and 19 mm thiokness

90% for 30 mm thickness

In rartiole board plants, }-shift operatiom in production units
is quite general to reduos production costs. Some servioes, howsver,
such as woodyard and workshop, work on a 1- or 2-shift basis.

It was recommended that any partiole board plant should be run
on a 24 hour basis sinocs severe technioal difficulties and losses
of material and production time would result if the plant is started
and stopped once a day i.e. for one or two shift operation.

Pinally, two main factors determine plant capacity: the
wvailability of raw materials and the operating effiociency. The
operating efficiency in well organised particle board plants varies
betwoen 70 and 94%, and drops rapidly when crgenisation fails or
when no qualified labour exists,
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MQEACTURIHG PROCISSES
13. Choice cf mnnufacturing 8ystom

The following systems are mainly installed:

steel belt system usin~ a single duaylight prese in which the mat
is spread continuously on an endless steel forming belt Yy
volumetric, gravimeiric, pneumatic or other combined systea;

the textile or flexiblo mesh belt system which allows the use
of single or multi-daylight presses;

the tray belt plant works with deckle boxos which are equipped
with a bottom belt, The tray belt deckle box serves for the
forming of the mat and the loading of the presc. Ome foraing
frame is required for cach daylight of the prass;

the tray system plants work with deckle boxes in the mat forming
and pre-press sections, The mats compressed into rigid moulds
are pushed in the loader one for cach daylight of the press.

The aluminium or reinforced PVC supporting sheets do not enter
the press;

- the ocaul-type syctem operates in the mat forming seotion with
cauls. The mats formed on the caule are sometimes slightly pre-
pressed but they romain on the caul. Mat and caul enter in the
hot press. Afior pressing, boards are separated froa the cauls.
The cauls are cooled down and return for a next mat forming cyols;

the flexitle caul system operating on a similar principle to the
rigid caul system above but offering the advantage that space
can be saved since the cauls oan return to the start of the

line by passing underneath the prees;

- various systems for the manufacturs of thin particle board
(thicknesses rot excoeding 8 zm) such as the."Calendar® press
system, cold-hot pressing system qtg, It was noted that & mch
higher proportion of low quality wood waste ocould be used in the
"Oalender” y.rons rystem;

continuous pressing systems;

- aisoellanecus new systems.

e e A o . o s o . _
- - - e i
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The choice of a suitable system of press plant is rather diffioult
and depends mainly on the following factors:

- the type of board to be produced;

- the plant capacity;

- the basic raw materials;

- the investment lines;

- the plant location; ‘

- the availability of technicians and qualified labour;

- the roquired flexibility of the board aanufacture, e.-,
in a three~layer spreading system, the glue oontent of the
ourface and core leyers Ry be adapted t0 the requirensnts,

4. M.ef.mmmgg_-_
Three basic alternatives are available, namely;

=  direct flaking as shown under Alternative I, pages 14 amd 15;

- the hozzing/turboflaker systea as shown under Alternative 11,
pagve 16 and 17;

= the e of wood residues ‘involving the necessery henfding wnd
etorage equipaent,

It ehould be noted that for a high qualit: honrd it i1} 4o
DO0eMAXYy tc inarease the density of the board whem uwsing either
Alternative II (hogzing/Wrboflaker) or woodwaste, This doss ot
Berely imply the use of additional timber but also implies a
proportionate inorease in the consumption of reein and all other
additives,

ds' already mentioned, there are two posnibilities for flake
produstion;

- Alternative I is the direct flaking of round wood, slade, edging,
bramohes Yy means of a drwm flaker to obtain high quality flakes;

- Alternative II is & proocess in two steps, Raw material is firet
m»uummnmmuwuntm.nmwu-
of a kmife ring flaker.
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Fracticnl expericnee ravezled the following disadvantages of
Aternaiive 11

- the fleke quality is considerably worse compared to the flakes
produced by a divm flukor:

- the knife ring [laker has -~ lower cffiziency compared to the j
arur f1-ier, l

e qualizy of fleker made vy v arum flaker is considerably
better; the differzice lies in the flake thicimess fluctuation and
in the fleke forr.

Thore ie no deub* that the drum €laker offers the most economic A
msans of producin~ flake: vhen only repular roundwood or straight slabs
are available. Hewever, uwhen only inexpensive wood wastes such as
branches, glabz, vcry thin vood from clear fellins or wood of very

irrezular shape = avail-ble, prierity should be riven to Alternative i,

In this specific cave, Altarnative II offers some advantages,
among which nre:

- chipping is very fast and does noet rccessitate highly qualified
labour:

- stora,e of chips is easy and con te done in on open storage area
without risks cr problems. Storace of brauches and irregular
wood logs is always difficult and necessitates high labour,

hard vork and an important storaze arca;

- autonatic storase ond recuperatiom of chips can be done and the
whole flaking operation is completely machnized;

- chipping can bs done a8 soon as wood residuos arrive during 1 shift
per day, so thri iis storace may be avoided; flaking can be dome
in 3 shifts production,

4 major problen, if wood residues in its various forms is used,
is its handling, storage and reclamation for use, During all these
three processec it is possible and likely for foreign matter such
as stones to become mived with the wood residues and thie will lesd
to very severe problems in the follow-up prooessing operations.
Further difficulties will arisc if comsiderap)e hanagement supervision
is not given to the problem of "hoise keeping"; if wood residues
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B storage in Allowed to become untidy the whole manufacturir.z processes
will bs adversely affected,

It is advieable for saw mill and plywood mill residues such as
slabs 2nd waste veneer to be chipped where possidle in the mill of
origin so that the waste product can be traneported in chipped form
to the particlc board plant.

15. Choige of machinery
(1) Transport

Machinery and cquipment required for transport are for

W,

all incoming rw uaterial and must be closely examined

L

during the technical feasibility stage,

(11) Hoodyard hapdling

It is difficult to recommend the correct sclution for
woodyard handling as this will depend on local conditions,
the size of logs and the size of the operation, also
seasonal cost etc,

The use of a robile crane for log handling was highly
recommended,

(111) gtorage

The bulk storage of residues should be avoided if possible
particularly in open storage. Smaller quantities could
with advantage be stored in silos. If bul< storage in chip
or flake form is however neocessary, attention should be
paid to the problems which can arise from fire hazard or
fire degredation due to decomposition,

(iv) Raking

If the output of the plant is such as to warrant the
installation of a high capacity drum type flaker, it is
essential that a mechanical feed system be imstalled to
the flaker since manual feeding of these machines is not
‘amanly possibdle. When manual feed is to be installed, as
will normally be the osse, it is recommended that space bde
left in the Wwilding for thdf}c_.tor installation of a simple
wechanical fesd system; suoh » feed system oould be mamm-
faotured 1o0ally,




Yet flake conveyi.ag sysloms

Several diffoeront possibilities exist such as pneumatio
conveyor: usirn. low pressure fans nnd cyclones, pneurstic
conveyors usin: blowers and feed valvers, draw: chain
conveyors, flwt or piolilet belt conveyors or screw
conveyors, ™. low prescure preunstic conveyors are not
expensive to pu,chise but the power consumption is high,
whereas hi h pressuce pneumitic cystems are very expensive
ard only choocn if the conveying distance is lonz., Belt

or cerew coonvey-ors we in cenerial rocommended for developing
courtrics fince they ~r less complicated =ad can be

renufactured locally, rlsc power requirements are low,

Wet floke storo-e

It is rot pewsible to recommend o suitable storage capacity
gince thic i1l depend cn local conditions and on plant
gize. Thev should however be of sufficient capacity to
enable cpuerntion to be coatinuous i.,e. to allow for blade

chanzing *imes 'rd fliker breskdorm tinmes,

It i8 very csscentinal that the bin diccharzing device which
feeds flakes to the drier chould be manufactured by a company
specializins 1n ruchk bin discharycrs., The bin itself can be
man.factured locally but it is essential that the bin dbe

desisned by thc m-nufactur«r of the tin discharger since the

proporticns (diamcter/meizht ratic) are very important if

bridsing of the materiasl ie not to occur,

Driers

Different tynes of dricrs are used in particls board

productior. for dryin; wood particles, fibres, bagasse or

other light-weigsht bulk goods., ‘e distinguish amonget

the 1ollowin maln typas:

- The jet drier with its stationary horizontal cylindriocal
drying cheamnber into which tha material to be dried is
fed continuously through a rotary v»ive while heated
geses are introduccd at high speea wucugh a long channel
extending over the whole length of the oylinder and entering
tangentially. The jet drier may be heated by oil, gas or
a combined wood dust nil or gas systen,
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- The flash dricr or predrier, rnormally irnstalled dbefore
& jet dricr. This censists of 2 vertisal drying duct,
the top bend, the cyclone ~nd she recirculating 218 fan
and its furnace, The flasi drier ig rormally uscd ae
a drier and is compl: tely indcpendent f om the jet drier,
Bypassing of thc flach drier ¢¢ily can be done when

flakes of low initial meistur. ¢onient zre (.vailable.,

= The rotary bundlc drier with ite 8inzle ar double rotor,
The rotor consirts o) a “undie of heating coils with
peripheral scoors ~nd pacdlez. Under the influence of
scoops and paddles the nartiiles rravel through the drier

chamber in - haelincid-l rnth,

In Western Burop: al) the gbhove—mentioned types of driers
are installed. The ~iz: in fue?! »sil prices hos led to a
change in the priority for driers. Preference is now ziven
to driers hoated by stoam or Lot vater, which can use

cheaper solid fuels,

For medium size narticlc bonzd plante in developing countries
the rotary bundle drier heated with steam, hot water or other

heaiing liquids uffers many important advantages:

- maintenence timc and costs oare extremely low;

- drying temperaturcs beins low, [lash and fire hagzards
are lower compared w:th directly heated driers;

= low consumption of thermal cneryy (75¢-800 keal per
kg water) bacause of «¢foctive hcat transfer to the
partioles through direct contact with the tubular bundle;

- regulation of specd and tor -2 .wreis simple;

= no epecial foundations arc required;

= insulation is easy to apply;

= 1in large drying plante a series of smrll unite will
ensure continuous production, should one unit failj

= 1ite total investment ocost is oonsiderably lower than
for other types of drying equipment.

If a rotary bundle drier is used with steam as the heating medium,
it is extremely important that the steam be frec of oxygen and
that rapid heating-up of the dricr is evoided, If oxygen, i.e.




#ir, is present cerrosion of the tubes will take place and
3imil-rly excessive thermal shock to the tube bundle can ¢ause
cracking. Such dormce te the tubes is extromely difficult to

repair in tuloe bundales,

1t should also be noted that it is extremely difficult to maintain
an accurnte outout moisture contont from a tube bundle drier due
to the hi-h duclltime and thermal inertia, It ic normally nccessary

thereforo to instoll an oversice dricer,

If ~ direct fired drier such as jet drier or flash drier is

installed, it is escential that the sulphur content of the fuel
ail should be nade knowm to the drier mrnufacturers in advance
sincc corrosior difficulties can occur lecdin~ also to fire and

explosion hazards.

(viii) Milling and qrading
It should be noted that for particle sinze -rading both
mechanical sicve systems r~nd pneumatic air sifting systems

arc available,

Dry chin conveying and dry chip storage
The ucc of flat belt conveyors for dry chip transport can

~ive rise to dust problems and is not in general recommended.

» fully encloscd conveycr such as o screw conveyor (made

locnlly) would be preferable, It is cssential in order that
producticn continuity be maintained, that 'he storage
capacity of thc dry fleke silo should be adequate; it was
sugrestcd that o 3C cu.m, silo would be required for a
plant of 20 cu. m, per 24 hours and proportionate for other

sizc plants,

Gluc/chip mixers and dosing systems
In the pnat, several research teams have been fully occupied

in finding out ~ bhctter system for adhesive application,

The conventional gluc blenders, equipped with nozzles,
prosented a series of disadvantagee and an imminent solutiom
was required since 3-layer boards have becn made with a high
percentage of very fine particles, dust and shavings. The
Switoh from shavings to fine partioles for the faces of the
board called for the development of a new type of mixer.
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The impressive compactly constructed newcomer is distinguished
from the older typec by:

-~ axial travcel of the resin-conted particles;

= unusually hi-h throw-hput ratus;

- manifold time and moncysnving foatuces.

Description and working mcthod of this now typre of blender
can be found in prospects and brochures of thc constructors
of thiz equipment (P~ Drais Mannhoim ong L¥dizc-Paderborn),
The mnin advant~es of this rneu blender type can be detailed
ag follows:

= The equipment is very compact ~nd cxtremely- simple;

- Absence of nozzles and conscquently no more need for
clcaning of nozzles and the risk of 2luc sticking in
thom, a8 with the old blendors;

-~ No need for a compresced air supply;

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

~ No heating up of the reuin-coated particles due to the
water-cooling of the whole system., Tho heating up of the
particles in old blenders was considerable and caused
drying of material and prepolymerization of glue.

= Improved blendinz rate :nd adhesives distribution. An
adhesives economy of minimum 5% and sometimes up to
10% (compared with old blenders) is curranteed.

The advantames of this new blender type can be illustrated
by a calculation of the cdirect saving cost by installing the
new blender instead of the older type.

Before deciding to install a blender of the new type the
avallable ocooling water tcmperature shculd be ascertained,
It is not possible to install this type of mixer if cooling
water of a sufficiently low temperature is not aveilable,

It is strongly recommended that the new type of blender should
be installed wherever possible rather than the older machine

tm.

The dosing system for proportioning glue ard dry chips must be
sutomated since ctherwisc excossive over-consumption of reein
and consoquent expenditure of foreign exchange could result;




(xi)

(xii)

(xii1)

likewise if insufficient resin is applied to the chips,
board uality will be seriously impaired and losses can be
incwred in this way ~lso. In addition to the actual

automatic proportioning syctem visually indicating meters
for zlue flov -~nd dry clip flow should alcs be installcd
go that the proper function of the automated equipment can
be checked.

The cquipment in the -lue kitchen can howcver be simply
and locally menufacturcd to the plant supplier's design,

Forming and pressing system
The desi~n of the formin: and pressing system will be

determined by the main plant suppliers,

Intermediate board storage
The desim of the prese line discharge system and board

stacking system must be such as to allow the partial oooling
of all UF hondcd boards to a surface temperature not exceeding
approximately ?’Oo Centigrade; if this cooling is not properly
achieved hydrolysis of the board will occur (a chemical
breakdown of the resin) which leads to deterioration of the
internal bond of the board and its possible subsequent
disintezration, For PF bonded boards the board must be
stacked whilst still hot without pre-cooling.

i ing line

T™wo basic mander systems are availablo namely one-sided drum
sanders and double-sided wide belt sanders, 1t should de
noted however that wide belt sanders are expensive and
normally only installed for plants of larger oapaocity.
However groet caro must be taken that a balanced sanding

of the board is achieved, i.e, that the same amount is sanded
off each eide. If this is not achieved oonsiderable reduction
of board quality and possible morapping oould result, It is
possible to install several centering devioes on single sided
drum sanders,



Iv ww v ieo. sly 1 ocoracvde! Lo 1 provis.on be made in the
oper-tin-~ coct booLel of s plome ror o hiiihly skilled sander
eperi.int 4o bo L logcd en ench 3217t T3 fs to be emphasized
thct exde: e *i.s sactla o v. s L be carried out

s uasTallo

Heat cnsi,y ' _ppiJ

Foi developalll ¢ola e, £TLCls

-
f

zare W™ by .iven to the
cemoratior. o tre *nomn? onersy vevised,  As far as possible,
nev nimiis thoald Ltilis2 ths woete products they gencrate
(bark, ol Tued op L oper Tou enst el wasted) instead

af re’din, ~o imanoted uel oil.,

rviccg
Severc rrodaciior difficulties and petortial fire hazards
can ondur G0 the oleetrical supply tc the plent is unreliable,
Al cteps munt tierefora be teken tr ensure that power

f2iluras 49 not seavs,

Spare varts Al wear portu

Sleongly saccrmrarded thed o svars pavis aupply for
ot leasl iy resrct operation chonld be purchased at the
sam tiae as Luu main machinery ond it is npossible that the

.

coot ¢f shir ool amowa, Yo o mexliwn ol £0% of the total
rachin o seri. Irevlvz tie fresridlty studyr stage, the
deli.ery tiav 21 spares insluding irtorni.. crder

prodeacine vl Tevelm, erchargn cuthorirotion time showld

le “hesgnd,

Insvoneticy ooily
It ic r~osent’ ) whav all instrustioa manuuls, maintenance
manuale, machir e dreciags eta, vaelevant to the whole plant

aheul? Me roppldiod with the manhlvory,

16. Ppollution Jonir)l

It is recomnondel Lunt doveloping courtries should give this

subjeot full ecto.tion. . pacticle tuard plont has two potential
sources of pollutiom, rluz kitohen oflvent and atmospheric pollutiom
from pnewmaiio sonveying Jystems mrd drier,
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e effluent in the 1o kKitehen cwn be *roated simply in 2
small plant made loco)lv to the plont supplier's design but if
atmosphoric pelluticr, is to i¢ centroiled erfectively, ~ppropriate
capitil provisioue nmust be nede ot tne fensibility study stage since

hi 'k effic.ency cvoles -~rd srailie cquipment nrc exponsive,

17. Fire and Pxpioricr irotoction

It carnct tc ton stronciy eanh-isized that wood dust, such as sander
dust and other snall priticles, 2 Jorm hizhly explosive mixtures
with aii, and that ¢rs.e of oxplesicn in particle board factories
hove beon recorded in zcvosnal cecuntrice, ofter resulting in death
of an operator ~ri nertninly roesultiry in loss of production, Full
advice should be taiker. from experts i firc and cxplosion protection
or. suitable devices tu install in the plant and btuildings and this

advice murt be inplaaented without f»il.

18. gQuality control
Quality cortrel consists net only of inspection nnd testing of the
finished product, ivt ~iso of controiling the manufacturiny process

at diffcrent stacen,

It is essentinal that quality ecentrel information be ~vailable
without any delay cince old informetion is completely useless. Such
quality control irformatinn should te used as a mangement tool by

plant management ard shon floor aupervision.

The approrriate gurlity cortrol equipment can be expensive and

proper provisici for ilis must Lo made zt the economic planning stage.

19. Turn-koy Plants
It wns considered thnt factory equipment dclivered on the basis of

turn-key operations is the bLest quarantce for a gzood production.

A "turn-key" slant normally implies that one contractor is legally
responsidle for -1l th¢ itcme listed below and required to be effacted
before the piant oan be honded over to the buyer in m:'n.ting order,
havinz fully met ~11 the specification requiroments of the single comtract,

Buyers should be aw<re that sericus problems mey arise if any part

of the supply of cquipment or buildinge is separately contracted for
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diroctly by the buyer. These may result, in the eveut of non-
compliance of any plant of the total project, in the principal
contractor disclaiming responsibility for such non-compliance,

Unless the "turn-key" plant contractors themsclves sub-contract

with the proposod local suppliers, serious and expensive problcas
such as this almost invariably arisa,

The whole "turn-key" project should include the supply of:

- the production equipment

- preparation equipment

- €luins and mat forming equipment
pross plant
finishing line
the auxiliary equipment
the electrical equipment
high tension cabinet
low tension distribution cabinet
switchboards and complete steering equipment
all eloctric cables and accessories
cost and compensation equipment
the heat energy supply equipment
the compressed air equipment
the cold water equipment

the glue preparation ~~mipment
transport equipment
fire extinguishing equipment
the labaratory equipment
the oomplete workshop equipment
the erection equipment

the swface improvement equipment, such as v@néering,
ooating line, eto,

the spare parts and consumption materials for a minimua
period of 2 years

the supply of Wildings, inocluding complete civil enzinesring
- buildings for production equipment

- buildings for auxiliary equipmont

- foundations, for above-rentioned equipment




- buildings for offices, stores, etc.

- complete office equipmont

- the lizhting cquipment

- the lightin~ equipment for all buildings, offices, stores,
woodyard, etc.

- training of buyer's tcchnicians

- the complete e¢raction and starting up of plant
%11 costs for crection and start-up, including travelling
expenses, board and lodiin:, for ssller's specialiste, should
be fixed ~nd included in the contract total prioe,

- tne tochnicnl nssistnce after starting wp
- the complete process know-how
- the complete technical informntion for erection, start-up

and running of the plant

- the total pricc should also include C.I.T. transport costs

The above recommendations are siven to all responsidble leaders
in developing countries bccausc it has been proven that in the past

Bajor errnrs nave been mrde.

It is logically extremcly dangerous and risky to divide a
project into differ~~t -roups of suppliers ~-nd subcontractors, for
example:s

- eguipment to be importe.
- equipment to b»c¢ supplied at site by the buyer
- the conatruction of buildings with civil engineering

In several countries it has been observed that:

- the real co-ordination in all cases was never well donej
- some parts of equipment heve beun incomplete or completaly
missing at the proper craction time;

- some cquipment to be suppliod locally was not properly
oonstructed and caused erection delays or high production
losses lator;

- buildinzs have been made either too luxurious or inadequate
or were oomploted much too late;

- erection costs have Yeen 3} or 4 times higher than originally
estimated;
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- spare parts and consumable parts, ordered much later than
the main equipment, are incompletc wnd much too expensive;

- Plamt start-up and production started scveral months later
than originally scheduled; this has lecd in nlmost all
cases to financial probl.ms within the company and serious
disocussions betweon seller, buyer and iocal subcontractor.

LARURAND NAN GFYTHT
20. Labour

It is essential that a sum be allowed at the economic planning
stage for the traimin; of labour ostablishing a minimum of three

first clase mechenical maintenance fitters and three first class
maintenance electrici-ns.

21, t mont and In- t

To obtain the best results from ner or existing particle-
board plant, in terms of output, quality and running costs, plant
managemant must be knowledge'ovle not only in particleboard
technology but ~lso in the modern techniques of production and
engineering manazemont,

Most useful knowledg: can be ~ained by visiting other partiole-
board plants, To produce eatisfactory rcsults in his own plant,
however, r plant mannger will inevitably requirc a mich wider range
of operational and organizational skills, adapted p~rtiocularly to
the plant for whioch hc is responsible,

The foundation of o satisfactory plant performance, both
initially and in future ycars, can best e laid by eneuring that
all plant management reccive expert in-plant treining oovering the
orgmisation, production control, quality control and maintenance
function of their owm particular plant.







PP IDIX

TICLS 3CARD

CAllADS

CaS3 11-5p-1 Porticle Boawrd - Building construction
CZLCHOSLOVAKIA
CEN A9 642 Wood Partizle Bo-rd

" of particle boards mencrol,
in, , <vrlustion

DIl 52361 Testin: of particle boards determination
oi° #ire, Jdonsity and aoisturc content

DI <8761 Particle baard, censity, quality requirements
(Ports 1 and ¢} and testi,. -

FRANC..

PN B 5i=c0n Prticl. onrd: Dofinitions ~nd

~lascifiction
GR MAN mgﬂ.ﬂ!C RLPUBLIC

T™CL 313) Testin, of Priticl: Soord: Deternination
of Theinmnl Conductivity

TAL 5772 Teetin T Prticle Ro-rds Determination
of b2haviour in fire

TR 6487 ""ood Particle Bo-rd products; Residue
suitable for conversion

TaL 7796 Particlc Board - Dimensions

™R 11367 Testin: of Particle Joard

™A 11369 Testinz of particlc board: dctermirntion of
thicknoss, Squarencss, weisht per unit area
and density '

™A 11371 Testing; of particle board: bendin;. strongth

UNI 4866 /67 Particle board: dimensions, tolerances,
classification

UNI 4860 Particle board: determination of thickness

UNI 4870 Particle board: apparent specific oravity

UNI 4871/72 Particle board: determination of msisture contont

(water abeorption and swellin:)
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