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Tre individunl operutinne common to hoth main procesnes are
barking, ~hipping and ¢efibiring. The wet process insiuiles watering,
additive lgixinr and devatering (ma; forming}, then preasings at
190 - 2307C %1 w05 up/ors and dryinm to about &5, A hent treatmgnt
van fellow 4n ;nerense giremeth ard nointymw resigtance (160 - 170°C
for 4 hours). The Ary procees inclodss waee and res:u addition, felting
by air suspensien ane Prosgures Lirher than for the wet process
(60 - 70 kg emp).

A nev veondurt . Heqiym Derait, Fibreveard (MDR) - hasg found
popular usasre in the Tovine, Mavire tetta homogeneity, tighter
edges and bettor dimenmiona. stabi) ity than ordinary particie board,
follows the ribrebon.a processing method bt can uae a broader range
of raw materia’s, including rome berk.  Fibrehoard can nlso he
produced continucusly.

The wet proces: is eoneidered 1o be o more likely proponition
for daveloping ountrisg ninee smaller plani eizes can be economical.
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Pibre roard is manuTartural by breating 4swn the wood asubstance
inte fibre and scoovntitvting it ints Louri mate-ial. Fibreboard of
low dengity was wraduced at the begirning #f thir century from ground
wood pulp. In the early 1920%'¢ tue firet hardioar? sas produced by
hot pressing of wet pilpwoed mat. This uroict proved very suitable
for many purroses.

Fibrebosrd is claumified acsordins te its density intoe
non-compresns; and compresoed board: o- as so0f% or insulation
board {denaity up to 400 kg/ml):  an medium density bhoard (400 -
850 kg/m3): as hardborrd (RS0 - 1170 kg/m3;; and as superhard

or oil ‘*enmpered’ board ‘cenaity over 1100 kuo/nd),

The production of hardpoard was Fo- a long time a "wet process™
by using thr wood in pulp form av 3 Fihre sumpension in water. After
World War 11 the semi~dry and dry meihods vere developed, wnich require
the addition of an adhesive and the introduction of new processing
machinery, therety producing » new type of hsrdbhoar?.

The Wet procers i craracterized oy forming tre fibre mat from
the water guraension and Aryiig 2r prersing the mnt in 2 wuri state.
To enabie moizturs and atram to encape fram the mal during pressing,
& wire mean is pleced unde - the ~at. This gives a characteristiic
“soreen back" rurfice on one sirfacr of the Yardboard, wnich ie then
called S-1-3, or "smocth on onr 81de". 70 increcse anme roperties
of the hardhoard . heat treatment at n tempera.ave -of 16C G for
4 hours is generally -~pplicd, 1ainiy 17 res:n has not beer added.

By the scrii-dry prucess vl wond fitres, aftcr hewng couted
with paraffine ard phenolic adhesive, are dried with hct gases to
about 10-:0% mo.ature contert. Then they arr felted by air to a
mal and precsec on k wiire rmeesh to "side ouc smooth” board (S~1-8).
The semi- ry procres at *he prese t tire it jittle 1 1od and in
therefore not described nerei-.

By che day procyes the woow fibres are dried to e moisture
content iower than (0% and the el Telted At pressec between omul
plates without underiaying & wire mech. Tp thir manner a naniborrd
type with heth faces nmooth (5-0-3) 18 manufactured. Normally the
addition of frow 1-¥5 pnenol-formaldehyds reeia 1 involved.

According to a Czechnslovuk method & dry-processed rardboard
without addi'ion of ad'ierave ran re produced by using npecial press
conditions.

The nosaivility to produce srooth Loth side board by the wet
procesd existe as weli, in which case the mut, after being ~et felted,
is dried and then hot preased betweon «mooth naul plates.




1. PRODUCTION, AFPLICATION AND GENERAL OUTLOGK

1. Production

The world production o fibreboard in comparicon to the rituation
in developing sountries is shown in Thie 1. Accoruing "o this summary,
taken from the last FAO Yearhook, th- world production of fibreboard in
1971 reached the conaiderable uuan*ity of 8,192 million tons, 72% of
which was compressed boards ini 28 neu-oompr:ssed hoarde. The production
of the developing countries in 1971 wes, accordink to Table 1, only 5.1
of the total werld figure, degpite a siare of world popuiation of 47.5%
(1,760,200,000 of 3,719,000,000)., The annuai world prodiuciion inoreased
in recent years 1t an average of about ' per annum. Nevertheless, the
increase in the developing countries was ingigmificant daspite a
cansiderable impert of fibreboard during the name period, as shown in
Table 2. It should be pointed oaut that the total production capacity
of the approximately 60 mi11la of the world was higher than the actual
p;duction. The utilization of the world production capacity was about
5%,

Table 1: Productiorn of Fibreboar in Deveioping Countries
1971 in 000 tons

Begion Comproesed Non-compressed Mtal
Latin America 159,0 53,2 212.2
Africa 1.5 1.0 2.9
Near Eanst Af-ica - - -
Near Fast Asia 68.0 2.0 70.0
Far Last 138.9 1.8 140.7
Oceania - - -
Developang countries 367.4 53.0 ‘ 42%.4
in % 36.4 13,4 100
'Otld ! f).O’,’?,R ?.. 31’)-3 a' 3920'
in % e 28 100

Developing countries aie etates olasrified foilowing the PAO
standard ocountry olassification according tc the UN Standard Country
Code, Statistiocsl Papers, Series ¥NC.43, New York 1970. The oriteris
adapted for distinguirking batween developed »nd developing countries

used by the UUN are based on the leve! of per capita gress domestic
produst.




Mahie 22 Tans~ta of ¥ Lrelbonrd v Javilap, Countries in 1971
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Conprauesd Nan-comprecsert
Regi'n 2,907 iRgZ, 000 5, 00%T U481, 000
Latin Auerice 8.1 1,518 .8 7°1
Africa 04 .4 PPN | W02
Neay Fant Krica 2.1 409 - -
Koar Fest /e P ) - -
Fer Ennt 21.49 A ) A3 1,573
Ocnania S 9 Yl U.J n
Total 1342 14,106 1M.2 2,117
Total impurt 17 W4 Ao 4S3 17,87
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1.2. Apnlicaitor

The uwe nt herdbouard hac ceveioped atendily, due 1o itc low price
and suitable phydqicai and mechadica’ aroperiien, Trie development ie
characterised Dy = WG easIng ‘8e “or rery purposeu, such ae in
furniture, transpcitation, hur.ding anc packasing.

For furniture rurdboarid .an he nasd .n carcames condtruction for
backeiden, t.pa, boltoms and o rm ir conguntolor ditn light framing.
However, it must b adm:ited that harmibeuva 1n weder frwre construction
has recenitl;, beer replacsd or (artain purpo~en hy a thickar muterial
such a8 portivle ur megium dearity our »t.  1irebos:d is suitable in
many instances {ov replicings piywood, wri~h ig more expensive, and
for many purpoges o. superflunuy rtrensth. rivreboarl, when piinted,
is 3uitibie as tarniture, k:i4ihern cabinelw, ete.

In the buildirg ndvstsy no~dhoard 18 widelv uced for butlt-in
furniture and fiitings. A coneiderahls quantitv 1o also aeed for
rencovatione due to 1:is low cnret and rigadity.

Hardbcard 18 also axtenaivily use¢ by the tilding irdastry in
the conctymciior of fluan doors. Thess dorps conaint of a light
wonden frime, filled «th & honeycost ma‘erial, ~ich in faced on
both sides with :..mm hardlina~d.

PNurthar posaibiiit es for ¢ne une of hardtoard in ouildings
oould te for partiticns, underlwy fo: floore [rom piastic sheets
and in the fnrm or perforatad tourds as acrouetic and decorative
saterial for ceriings. Large quantities of Lardboar! are usel far
exhibitioas and shop d.spleym, particalarly when nannfactured
pertforated ard with fire-reiardnni sropertien,




Y imerr ool bapdbeosr cas b ovne D Suetl e Iy coneets fPrameverk

mainly for Facirza,wero a rrootn ~racrete rurtace is regquired. por
pretabriceted .4 4 “nrivomsd ecan to used vwa to 50 timea.

Under teiitlively vore Swodish climabio sonditd
han been prover Gres. 7 Jor st e cledoeng Al
Aarable i tre Je st Scaseved Loara Cnoexberad coudit

ona, hardboard
g errecially
iepe i painted.

A retotively rew, b imiortacy, Fle'd of application for
hardbioard i« in ngrieul’wra! buileings, v.g. hen houses, machi:e
shedn and ever rooi ~eeeving . Tihner possiviittien which exast are
for rrternal ealradiag For peain srorvape roldings wnd l1ining of the
framo steounture of Jaour. and “1i:e.

Yhe Swedish Wollboard Ar3nacradien hai prepared f#tandard 4Arawings
for leirure time cotl.per, wiieh ar serve ajrc un patterne for low-
copt nous:n# in developi: g coun'ries,

Otler diveraified posaibilities for uving hardboard would bhe
"do--it~yeurseif” bullding act vitien, ag reported in s putlication
"Tnformation “»v the Fondymar” troued by F.DOR (Pibre Puilding
Board Development Ursanizatiss Limited, Londor).

Hardtoard 15 ucer {roquently ar the nenufacture of diverse
types of trarsyur* cJeipnen. sach aa bhumses, railway rolling stock
and ships, atc. Besicesw Lhe T piched atandard voardr, various
types of irpreved nromuosts are mens 1 manulactured. Hardboard
mille are >norsasi: 'y asrtvane £l sunpg precogges for improving
mechanical strcugts, a2 ras.snianue, coss8tante t9 bio-
detertorniior ang five. Ther. are nlze npuy »ossibilities to
create decoracive v 00y G ane o oapfac s of the board,  Some of
theae types :ir.:

Otl-tepared oribonrd — qrpregastion of bardboard with a
drying 050 guek an coases! 91l oand vy ooapoing A‘.‘ in a heat
treatme: * chanbo - o o tamye atopre o abont 160°C for 4 hours
the boa.«d obtain. 1 righer dopsity and ianroved water
resiatance and given b,

Colour treated YLoard ~ by drying the w'sle pulp or by over-
Inying ire tivee und wrth a4 ~urfie layn  of pigmented pulp.

Frinted heamd wii' imitation of +.0d grain or other pattern.

Board painted with iacquer or faned with Gecorative melamine
Pup P O pPiRELic sheet, e'6

Perforatedi tourd vith nniea for accrus*i. insulaticn.

Moulded uvr rambamacd Uoard oo ih 1. let tvpe surtace uf various
patterna.

Jandwichboard of hardboard in conbivati~n with various other
toard material and honeyeomb core.

In many developiig crantriea hardboards are used for manufacture
of boxes and conta:ner: for the tiangport of fruite, vegetables and other
materials in nubst:tution for imported sawn Jood or norrugated paper board.




1.}. GQeneral Cutiook

(4 ip well known Lhat 4ie deviioping of ihe product.on capaoity
of particie board (& moro avamie faan thot of fitrmnoard, The reasong
for thia sre pictoy §ywnr _avertaeat costs, relatively Jower producticn
ocosts and @s s ~erult 1 cuitable profiiabiisty ecen for amuller
productio. untte.  The annsiate 0 ineesaac of prioed fyr synthetic resing
and other shemica’s V¢ recerd tooon ubonid, Luwever, cause 8onertain
change in fuvour «f fitvetsard predncticn 1a the foture. farticls
board rejuires zlmost - 1 times more regs.n lhan rardesard.  Ancther
advantags. ewpecisiiy ‘or developing countries, s the v:iauility of
using hardwood: qiith ars jesa @miliabie *Or part v le noand becaure of
tharr nigh deaut®ics,

Accoading Lo AN studiee and pepo:he ou hoard conforencs:n aince
1958, niicest for Pibreronrd Lroppe greodusils to an exieat of wbout
;‘.5-—30;"9, moeectiast $0, Ter e mmpl., gawnwood prices wrich tended to
increane. /L precest a ~onsiderable rige in crices for chemica®
commoditier can he otserwvei mu & consequense of Lhe rise i petroieum
prices. Ia the Arap Republic ot bgypi, for evamplie, the price of
phenol-formsa.dehyde jiqid resin increasal eince January 1374 from
166 1o 230 £ astarling/ton, reprvsenting ar incveame of nearly 400,
Por thim rearnn hardbusa-3 miv .n ‘he Pitures gain oertain advantagen
over particla vesrd, which requirver 3 or 1 Limed the guantity of
resin 18 i8 used for fibrenr.rd produetion.

Frices for oquipmezut :ave been irirvased <7 courve as wall,
but at equai rater fo all lypos wl cokod

The farthe: development of hasdooard proaaction and consumption
depends on 138 abiiity to compite citu Other aloot raterials. In
developing countr.e: rfibrebcard crodettion recuirec a sertain degree
of industrinlizating and a suffi.ienl namber of gv1lled workers for
the production and app.rvation of these hLoaraw.

New promisivz possibilities “zve heern openea up by the {nduntrial
introduction of medium censity voaris, whick are not a zompetitor of,
Rut s very vatuzble guprlamentary praduct for, paviicle board and
other boards of greate. tatuinesy urd lowe: density.

2. DESCRYPTION OF MaN' @RCTni

2.1. Rav Material

For a long tine o027t lerous wodi ir the form of wawmili rasidues,
pulp-wood and forett thinnings have lLeer useq exclunively in lhe
fibreboard industry. 7his raw material made it possitle to manufacture
by tre wel u,ocsns sl. typee o fibreboard, inesulation, am well as
hardboard witrout us1ng Ay resin alditives due to its sufficient
fibre ienglu. With _noreared covsumptaon, per.ioilaciy “or the pulp
and paper industry 1n meny Cceartiits, CALTORCUn JOCA Te ame drt'rcient
ag comprred t0 hard«no: whitl .4 widetpread, especiaciy .n devaloping
oountries. Addi-lcaniis, metrnde have neen devised tor manufacturing
fibreboards 0F atandard quality [rom shrort fiire perdaood.




For v'antr of smnil capacisy ne poseibilit was the batch
procent with srenturiag hoe aciwoed chogpe oy wressare dlsesuing with
caustic soda. quick de-wate~ing 1 a derkleo-box uging vacuum und
preasure oA hel pooar ng o0 ‘e Loshly pleviicised and well de-
watared Fiore mat i s 3dmmon ks bo-daylight hat press.

Anothe~ ,rocaers whic bae 0 it Luch Cavous cag the improving
of sirength properi e Ly using 1 mmaci quantily ! 1~27) of a binder,
Such a8 phecol-fomaldel s witernotide rwpin or aloumin. These
modificatisng mske % possibiv 10 une Tov the fibreboard manufacture
not only tiffervent hardwoo! apesian bvi 2189 a aumber of plant residues.
Moreaver, 4% Lar beer orove’ 'hat tardwoo) 13 advanragrons in dry
profqustia. € hnle

The queation ~° wewd type 8 nowJays <itheat prebloma, Small
logr, tlrirnings ag welil ae adwebiial fesidues f=om snwmills and
other woodworking plaple ace Buiirdle. leW eXpariencesd were
acrieved with the riging poiuctuoe of Lrapgpoming the wood 1o the
manufactas ing plant in ihe form of caips und storing them outdoors
in large pi.es. Problems of hindeteriorzition becauwe of too long
ontdoor otorapo or the chipas may, howaver, be conridered under
certain cl:matic cond.it:onn.

The runaticn as to whetner vood for ! breboard i7 L0 be debarked
or not cannot Le clearly answerad. 10 dupondn or the wood species
and the barv lhickress., In the wei process a high bark content
causes a dark colouring of the vaard =3 inoreases the water
abscorpti .. Cne excep‘ion, howevar., 1 pine harik, w-ich is more
water reuistant due te ite prrin content. .

In *he case 0fF Lbe JSvy proges, there i@ the poesibility of
removing mort of Lhe hars ny prewenitic separation,

Tn rountei-2 with 1itit. o0 po forest regcurces, such as
thore an Yorth Africs ane the beas raet, non-wood raw material oan
be used, wu:l am striw, pa:ts brancner  reeds and aimilac local plants
and pisct coniducs. A suitehie plant reaidus of simiiar importance
ie bagruwse. In ponera’, theae beamis manufactared from plant
regiduen sre of n inferior tuaiits shen "ompared with tholke made
of woed.

2.2. Descripiior ol Indyrridual Jpecat ons

The fei.cwirg cperacionn are common td hoth wet and dry proceusest

(1) Debartiag

In cxmam where thick bark tequires 1te elimination,
mostiy siv.rle log debarkers of *the dry type VK or
Gumeio are uned, Thie equipner$ is manufactured
in difterant si1zen wccoiding to the planned piant
capagcity .




(i)

(111)

Chipp:iry

To reduce lorper wood assc:irtrents pach as small loge,
affouln, 3labs, eta, chippers mostly of the vertical
disc variety vith 7 0 mowre knjver and rcapacitiies of
up to and even t-xnand GG cu. w. of cnire per hour are
used. For wood reaidues of d.{ v ~ent sizes the
terdency is {0 nave d~um chippern inslalled, designed
for maxitmum efficiency. The chip 3ise from these
machines i leps nifom, but they allow Tor greater
utilization of gall wond pioces wniek are net suitable
for Jise chippare. By nieving tue cilpny over a
vitratings screen conrge wond part.icles and fines

are rajected,

In amaller piarte chips e 8tored in vertical bins
with diecharging enulpment. Haceoily more and nore
chips are stored in open arr pilen. In the latter
ocame atieniion iB to e naid to irsses caused by
®iological detericration of ‘he chips inside the
piie. The degradation of re wood quality in more
significant or chipn from hardwoods than from
coniferous snecied and je influrnced by ‘re stornge
time, depending en viimaty: conditionn.  in order
t0 wernre safficient long ite fiar the de-fibring
discs, metal ani ather con-wned irparities anould be
elimina‘edl. ®or asmalier plantn a mammgltio ceparator

may be cutficient, whiiv for larger capacities - mainly

if the chipe are tpoi a3 45th mireval imparitiies - washing
equipment witn {lot. tion effcct 8 preferred.

Defibring

Defibiing in carried out so attrition mills or by an
explosior. process. The latter requires oigh pressure
stean and 143 lemp 2uiwad’e for devel ping ~ountrieq.
Defibring by attrition mille ix p:3sible direct or
after pre-trestment, Diract defiiring such as in Bauer
milla requirves hiph onergy cocBumprion.  Jronnd wood
pulp used 12 the besimning ci Loard production contains
inevitable darawmi und shere fivres which g'ow the
draineye and recucr ine Lorrd gtrength.

Commorly apniied arr ceriain procedurcs of pre-irsatments
such as stepm’ue the ohioas under rrecsure or mild chemical
cooking witn sodium hodraride. 3teaning ie carried out in
ordar tn plasti~:ze ine niddie lumesila oy which the fibrer
are hound tcgeiher and ltence faciiitate tne Jdefibrisation
at 2 lower level of pow copmumpiion.  Sucn squipment
are, sg. Aspiund deii':rators manufactured by the Swedish
Defibraior Company or ite T mists of the Polish Cekop
Company, or of th= Voitn Compery In the Federa! Rapublic
of Jemany, or tre Swediw: Kkrima mouiaror.  This equipment
is built in different mizes, rwngivg from 10 t¢ 120 tonn
pe: day. Prersu~ized attrition m1.le witr continuous
steanirg digesters are shtainatie from the Bauer Tompany
in the \'.%.A.




When asintr the i provecs, rhe. £OL10 nE OprraliilY ATe '
carried out!

(1)  T™e tiores are dfluted with wmter and the fibre mass
aftey screcrias i reaened 43 % refiner naoninn. The
refiray wind 4L & pivaler Ades;su a0 e defibrator ]
e owrth oluaer tieraace o Y attrition dises and with
wpec'a) entpe “or AN Latendive dividirg of fibre bundles.
Refine=g ¢ o1ffaren’ typea - Matli by the same
crmoani aa ta wenoreirr for defineatory.  Tecently the
Sprout Wa:aron LGoapany haw sido devaloned machines
for fibroboar: .

The Cibre 13 srerarst wiill difTarent ‘reesness
characte rintics asnoding Lo the tina: predect.
For insuiasicn boa~d ile Trecnsst of tge pglp is
higher (*15YS.R.) shan £ r hardbesws (E7-1275.R.5,
For refining tv highar Meayess continuous working
hollandera w1th basali inlnay are often used,

(ii) Additi.eas are iniroduted to the refined fibre pulp
for smproving ke oropert213n ot the inal board.
™ese are chemicziv 1a- 3igin. and urproving the
reststance 1o awnid. . (way O r.ein emuleions),
chiumicals For amproviye ire strangih of the board
{bondinz ma‘eriala l:<e rrai m) ard “inally
preservatives agiinmt “icdeterioration.{pentachlor-
prencl).

The waxy . rogin cauietor e wausiiv oprepnrved gt the
board plant (teed” s pelanively aumple piece of
equipme:ii, haringy ~cawm 9 the laimitad stability
¢f thone amuiieior:. “opr prociritetion of the
Ardrnrnon. ¢ and hond neg aer 3 oa the Sitree,
eulphucds acicd or the more Luitatls 2lumimam
sulphate 1 acdey to the paliyp np Lo tha cxtent
of pH 4-4 .-,

Chemicals redu iy the (omlurty’ility ¢t the board
manufsctured by 're we' trocers are applied commonly
on findahe” boarde, e.p. 30 AMoitives %o 1the wetlling
water of (ke omiyiiorning vention 9t on the surface
a8 inturreucanc prant,

(111} The next procuctian s ep copa sis of dewztering, or
famming of ‘Pe fibra me . In the earlier times of
board proiuction rre dericle-hox meshnd was used, whioh
may be ti'i o7 moae interust tc gevmloping countries
for awnll  apacity planve ~r for ceriain kinde of
pulp daffica’ 10 dracn,




(iv)

(v)
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Due to 1te Ligher wovk.ri cpeed cont inurur sathode

of forming sre sele.aily Srejermd. B et as oylicdrical
drums of the Uliver type or mcentiy rorigental eadloss
wire dewaterang mackince (Fo.racinicr). These nacznines
are buiil for harcooards in Wi 'the o 1700 up Lo
217%mm. The unitormi v 57 docotrine o o1 e Srhres
im 8=cured by & neasivua fr NEARN e pakp Tlowd onto
the wire and 1e draired by ?rav:.aiiin, suction ard zold
preasirg.  The fomed ervteny wal of approrimare.y 9%
dry matter .o ther diviied nto hosed leaghha of approx
approximately &,500mm. ™e mot rpeed {8 sadjustable from
4 oup Lo U oLmiv, cepom dng 00 onal poekneen. ewetering
machines 1o bu 1L oy Coma oeh ak marlalals Mecaninha
Werkstad (K'Y, lwed 1, Cooin, Doloan. Yootk FRC aud
othe re.

Presring: 'The fibre mit is trwmAportcd on u cnul with
a wire mesh underiavor n o @ tiplaien, nteam or hot
water henged Dress, avda poeRRea p. o tempcerature of

180 = 230°C with a preasurs ¢f v - =, p. cm? aocording
to a fixed pressure {ime diagre . Fr quier cioming of
the prese the maiority of frea water im ueerzed oul
and the reat, after !cwering the presgure, is dried to
around H’% The pr-asure 13 then again increasad and
the planiicized #1:ve: comprester 1ad beunce tegether

to the desirad tenaity. The underinycd wire mesh allows
a good drairage o7 water aad nteam, vt gives the
characteristic wcrecn »ank oirsoe on the rvverise side,
the end product bLe iy ~nem as 3-1.5 boare Hnt preseees
are built by meve.al o~wpanies 1o harope, J5A and Japan.

If boards are manu.aztured wi'hout resip giver, walch ie
common in the case of longtiiie ~unlferour weord, the
boards after pressinc ve aus ected to neat iLreaiment
for wmproving tie 2 ag*t 4@ remigtanc Lo humidaty.
™is evercine {5 carmed out 'n cnambere ~ith virenjating
hot air of 1v0 - 1 ?‘)C far amout 4 honps Ry lLeat
treatment the noartde are dried a:moet pbone-dry and muet
be conditionnd 15 ¢ amidity ogatitheinu o § - B 1o
avold warping and ouck.  ng du.in 106 applicatisn, (hig
operatior 18 carried out either ia conditioning chambers
with a1r ot higl selotpre w12yt y juring 3aversl hours
or contimwoatsly by hun dification rol ¢ according 40 the
"Fassite" method. The ~ualliiomings Yoam 1x are then
trimmed to the corrent dume-nfions, using saws with hard
metal teeth. Befu: srioptay: 1 ~urfaes Tiaishing im
sometimes app.i=qg.

Non-predsed nsuintinn boyrde yre ipied fr a conlinucue
multi-daylight dryer n¢ the . cangia Filk*fal-i-en type
with hot oirculating ».r.




danmufaciire ausin'iig to ire iry peacsey .o i tue firul steps
identiea’ 79 1he wel metaed, 1 oriword upec’ca are priacipally used
a8 raw motorial. bvdropheodc wax b melied Torn ie alded together
with the caipt nto bt o deflbraorar. 't taeral-Toraaclehyde resin
ie vued, 'ne ddr ..o 7 e s ation ig earyied 2ut through the
hollow shaft of tra fxyi=pruior. The - ibre reveised §om tne

defibrats: wo Arisd, - vlhe: 14 TTasho er novzic Avvere ‘o a noisture
content of €%, 4hea puoan-tii. v 6 assifted £-om cearse fibre

bundies and b:rt ps izl ¢, The (ryiv; meditwm i Fiue gas from
o1l burne~e cortined Wit furne: cuer. Type: 07 drysrs heing used
for thip puvpors are <onnevir, Taetdar o Gerillde, eir,

Thee Fitpe mame o e froal 1A Ui e Py RUCH &8 thore made
oy Mefibrator, Baaes 3 coa Weidron, «te. Quick -wetting reain
binders mare added t) tep Tivret on Rrarate Y iindero vhich are
developer’ by divurs: rachire jroduerrs Like the Bauer double diso
blender, jomcipe a 1ica6 « e T inder, eti.

Tre frbre mat 10 10-med by a.r foli ng aevicez distrabuting
the driad end gine? Jihirco froe nr suspensiol on a iransport wire
beit, whrreby Ln: mat ws oftcen deusified by the eppiication of
vacuati.  Dry [citern cre ot in dA-fferent .vypss by such fimms
ar Washing.on lrom workn. Scnem.kh vie

The sirrelu g ml {1 ver ocee 1 0 (Oetinuourly pre-
compreegns by 4 re - ornl ot mceopoeid. Foo presssngs i3 carried
oul p mudti-in 177 prénvee with o iiner 9;5~iie pressum than
for the wet povees (60~ %myem , 0 w1l riaten® fer mi-rlianeous
cioming.

Due o tie .n.eolstur. cocton’ 3 the vat, the rrersing tune
18 coortar Liinoux tac cmmAac! v 9 e puest 1k st the dame preas
temperature i1 coat-as Yo by we! adthed, whers the time 19 more
than dontlec. L vi e rertl cntoriger . ~ot Yecagsary and he
rauting Yoz (O ova v ts 00 b e {UW0-3,

Med wn (e a0t "aictior pd (MDE)

A Yt ael . i neodon T ooe vor earf industry s
the DB Tiic bl i 0 The' v 4 tqire tyve particle hoard
and sn oy st den A At s i LY gartot. MUY has a
thicknen wimiir ta ewmrc. prstole e A, 7e 12=-Wmm, bwt 8
ROre noacpen@cué. hav @ oot 11 it tight edge: and good
dimenw.one g chiiy v, MOH A g celetivel s le denaicy and contains
vechanica. and by poan o prtaen Ty oo ety hoarm A7 the amee
thickneur .

.
MDE {2 oAk @n vaec hacdvoca ctlpe woth 89 tren -forugl dohyde

et mac P owax 1n cates "R 0 Taains ropartien:




fsl Mireq Hardwaod
Denmity g’ LU 0.648
Thiokness me 1.4 0.3
Bending etrengt. Ky e 1.0 2871.0
Nodu.us of
elasticity kp e 19,000 25.200
Internal hoad ‘-tp/'*--"‘} vel 7.7
Swelling /24 hrs. % 2.6 3.1
Water ahsorpiian,
24 hours 1 e "8
Lineur espara.cn 1 v AT U 1R

Based on expariencs in Norto ane - tea, ar reported at the
Pourth Particiebcora Symposinn o the Woianing'un St :te Caivermty,
Pullman in 1970, the wanufacturiug pros. 2 of ¥ has ‘he following
characteristics:

(1) Raw materinls aire inrdwoed vr m0’ .woud puip ogm, chips
Shavings and even unwdia.. (mpeetant fa ihe poasibility
of using ved nardenodw. Vipeialle “Lbres, such an
Lagaks:. Ay “viiab.e A o i, TYe aniat.re cantent
of the wood 1a not ue “sive  Hariwou: ta~k nam nod
tnflusnoce 21 bhoird “roper: @8 Lo 1 evian. of ¥,
Higher eotant redices atvagth, .ofiw,od shoulcd be
debarked .

(u) Pibre progeration: Opr of ar.foom 817e are Ateamed
in a digester for about b nianlak W1 Gteam pressures
of 7-1.." kp mz, Aanendiv;, on spacics. ‘ihe soflened
chipe pasm A1 ectiy F-om the digester to i pressuriged
atiritior r.lj (Gauer 41, mng from thir mil' the fibre
is blowr into ‘te Frver. The freeness ¢ the fihre
should not be A8 1ine ap neened Y3 rardhoerd,

(111:‘ Dryin: of tle frbre 18 owr-.ca Lt ir a direat -£iped
flask or twir dryer, sic u the ' herneburg” type, to
& morstury conten. of 6-7-. Tle [lua ges “emperature
1N the dover ia spprosdmate s 3N O

(iv) Blending of res.r. and agdiijven: Pinre .am a8 very low
balk denrity of about ¢ L <g,mY. Par thia reason
the blending {tP resir in ‘pe uncal biernders for
#00d particies = unagtie acte-, beciuse f:rre tends
to forwm dallis wnich prevent uny ~ro dirt Wt up of
restn and n prove s ety Feve ore e wein e
prayed inte 4 Gtrear o Pidar . ke the thpe s
passed through a~ attri::om 510 (e.r. 351 sut Maldron
singie 1.mc type . Aniiher poreiblity e o faed the
resin througn tre 16 "ow 81! v u b ente~ (m. g,
Baiar 44° dounle 1w o epon ™13 8 tre rrocadure
An the case of uwtny v L re .8 ' jve per 1 Bulh AR ureR~
foermataeryie or ar . v w. Pier. ~ reein car be added
o the oh 8 1 the “1pnsia,

(v) Polting 1 “ar-te1 ' cipt . MuIuAty v b ‘our-head
vRCAW (Graer 30 the Mashiagton jro Wersr \vpe.
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e —~ il
Boapd

Deneity kg/n’ 450 450 - 8%0

Matdity £ 6--10 6 - 10

Water Abesrption £ 60 50
24 hrs.
Swelling 24 hre. %

Donding Streagth kp, on?

Interanal Pend
Sterength

Rodulus nf
Eleasticity

kp/om*

kp/ﬂ2
kp/om?

W.ﬁﬂ

850 « 1100
6 -8
¥»

20




Pre-preasing is :r0eusary t3 reduce the thickneas of
the o3k o of Sramoglant 2 0wmm te fomm. A nre-
preased mat wllows trime g and uaier transport of
Lthe nat to 1he not geps y the cagldreg #yatenm and
reduces tte slie o7 poard sdge ¢ rim,

Hot »resming: ieor WuB pre-cing. ~anventinial equipment
18 uead vith “urultanecu:. ¢ lers "g of the piatent and a
cavl-leua cyeten fn - U3 facicry (Depuait piant of
the Celote, Uorpivetior, %ew York) 4 rgtre -frequancy
curing seatem (Trerrre) (8 ased An consection with a
four-opcaing rrers {wi.cr s prodiuced hy Aashington
Iroa Work:t of tue ocard mipe 1500 x “400mm. Contrasted
with the press Ciuim Por 19me board glued with ares-
iommaicehyde rogiv b coroion not grausang of 8 minutes,
in rumbination with radio-frequency, the curing time is
reduced t» 170 jec:nde. Fo. pherolic repine the curing
time im s ot SO0 longer. hut hisner ‘emperatures up to
180-°00°C can be wsed and Peating time cubstantially
shortenad.

The high "equincy generziocr unsed has an input of
€0G KM and a frecuenc of 10 megusycles.

Precsed boards are cuored and wanied on bath sidea
Witk & wide bei: sander {e.s. Smithway). Finally the
hoarde are ‘vimsed and r'ored for ahiphent .

Basic liguren charaeterising the proparty and ine
produciion fioi srwet nf varinue types of tibretoanrd
are showr '+ Tabls 1 4pd Pigure |

C!ntlngw) Haitoerd Peoduciion

Mought “he continuour wara anture of particle tosrd has been
known and used over the paat . G yems. (Oka' and Bertrey .yntnl),
fidreboard product or. has up 19 row been only in muii~daylight
presses witih antermipted atroke prvaring. Accoring to a recent
pubiication or Worit Woug. 1% 4, Na, 1, Wasnirgt n Iron Wo:rks,
Beattie, U.S.4. Paw in constmr jen 4 contimious Belt press for
the productior «f rnil ne #1) a | ardbo.~t with YA Telters,
pre-heating ana a1 nccessary contre, eqai:mment. e new production
line 18 des.ined for .ordtomrie cf . up .o C.fmm thicqnesn, At
8 standard taiekners or L% apd wdth of V.0Omm, the daily
production can reach (¢ tORs anc at 4 vidt ol 2400mm preductien
oar de -0 tonr. More realim ic dmta mav ne obtairnd after studying

the 1mitial sutput f the ri.e: o) ~9pacity vlant., which 1s expected

10 D@ in product:or wame ime .1 10/¢.
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3. SELECTION OF PUUGESSEY

Among the various ‘vpes of ‘ilLyrhosrd mentioned ahove, hardboards
arc, fiom the gtundpoini oi hrocg azplocabiiity ‘op laveirping oountries,
of highest importsnce. Tha .wridw.de proditirn o ne.lation hoard
indicates . dovaward ‘re:d and i: asaufa~iure can Lo recommended only
if & detailed feasitijity study pr m: se: n .. icient market.

DB 30 u toin iy new apoareacr. . a4, man in nany cases te appiied
more fuvourably Lhan haidhbacd o Frovicie vord. Thim type, however,
requires unita o highe: cupacrty i~ npcer to pusrantes acosptsble
prices and corremponaing profita.  aeeordiug 49 Mmerican experienoe,
L1it8 with o zinusw of K tane ptr dayv are proitable, a capacity
which ig 1eai: - net anv.iecalrle to country “ith limited markets.

Por the prodncticn 91 hardheasd © bagice procenses are viahle,
a8 ahown befor~: 3 wel nnd a 1r7r mathog,

In countrive -ith imiteq wate pemow-can the drv method offers
certain possitilitiecs tor tra aarufactore of fibreboaid. Mhe dry
method undovbtedl, han wome mntable adv.n' vres, aunh an:

- the s'imination of ‘ha exporeigr rrfiratien of
el ficentn

- A 8nOYLer (e C0Cle and L1 c0r8e ueace 1 better
vti.ization o° the he . press .

- the pree hilily L9 ru Llactere oardre smooth on
woth p:d e

- the manufacturs o7 waly; inyer Longd

On the other nane 4 CTOCARE A8 SCe . Jivaavantagen from
the poirt f view of dese g o micias, ‘o exanp @1

- planir it s 1oy ers than 00 Long per day
Lo Y oBCOn ™oy

- the 1 Jeaiment coai. s tather that for v wet
Process of tue sanc -4 put

- the production ceste fop ). oey SApATLLY are
highsr wh.ie tue consumpt cn of v ap INTrengne

- mpicin Attontin: suat pe pad e Fire ang
sxplosicn ha¥:: ]y

A:l euuipment verereting duet har to be ¢ oned tisttly to prevent
escaps of dust an: ;v istritution througlioat the piant. Fore:gn
materiale such aw mrial, ok @’ aand PuEt b8 ~laminated by detectows,
screening ana "o :t:apa  Overhieatirg . f rotating nacthinee and conveyors
muet be prevemtec. It 1y necesiarv to irota’ tools for qu ck detaction
of fires as we.l um to improv: the mare‘v Wainit explosine,

The production t ~unology is mere sernitive nad s RN LI
highe - tectnical lwve! fros aperationa! at.ff.
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IT the watzr avulalility .o nn cricaca’ aind tre estimated
demand lower tran 100 ftene per dsy, o decimion in favour of the
wet prooexz would tra indicmtsed,  The wet prooens utilites
machinery wirich has leen wei. proved 1iring many years of s:-rvioce,
is sminpler to coe atsr heasidea b ang ragier for the staff to
understand Ba w0 1l svera¥) fancticas. Br oextreme cloaing of
wate. reciveu’siion, the water cansmptics car we hel’ (o reazonable
Timits.

Concerniag *ne cpnice of ruitatie cupacily four a hardboard
plant, reference ig made to a 1943 paper o G. J:an of the
Defitrator Companv, whe:ein figures ahow :0eta for wet and Ary
felted hardLoard, depeni.ngz on varitous urit gizes. 1r Figume
¢ machine ceeta Are shown, v Ficare ! bui!ling conte and in
Mgure 4 productior coate, it .iwiing ~apital costs, eprecistion,
intevests, =tc. Tre zocie are showr (n Swedish orrenty snd are
more valid for developei ~ountries, hutl may aloo geive as n basis
for compariaon or covelnping eountries.

According to these Fignurea, the wei procens seems to be
more advantageous in «nits with one press thun the dry procees.
The production output :#, Fowever, limiled to 150 pns per day, but
it seems to be eavident that a higher output «1ll nardly be required
at present in the most deurlioprag countriesn,

In spite o the quic, prowtn <f nopnlation the market in the
majority of devslopine conantries 18 rathe» limited -~ erxciuvding
nome oil pr-ducing countriers - due tc the mocest level of
industrialization and the 1w income per capita. The development
of hardhoard production shouid advance. therciore, only graduaily
and on the basis o: detaiied market ytudian. The aim of most
develoning courtriem shauld there_ore be ¢o purchase units a8
emall as possibla Int vhich .ruaranter a souné economy. Por
wot feited pardtoard a »0-/0 ton per jay unit seeme to Be a
suitahle manimar, “'or such a plant rapacit: a detiile: analysis
is shown in Append.v 1 wriich myy retva a% e node’ for further
oonsideratior,

Concern:ng the Jetai.ed procedurs "n» selerting and purchasing
new equipment, attention s.culd be vald to the caper by A. Travmik
entitled "General Cele~tic:. Juidelines for Woodworkirg Machinery”
(IDMG.151/6) preserted at the UNIDO Technica’ Meeoting o7 November
1973,
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Production Costs Bwed. Crowns/ten

f

Peoduction ton/24 ar.

Pigure ¥o. 4. Production Coste of 3,2 ma Hardboard by Vet
and Dry Procees.
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ANALYSIS OF A MODFL FOR  HAKDBOARD FACTORY OF 20,000 "ONS PER YEAR
PRODUCT T0N

Production laye:
230 per year averaging 22 working hours

Daily production:
71.4 tons or 22.319 m2

Size of hardboacd:
1220 x 5500 x 3.2 mm

Quality:
correspondirg 1o world standarde - B8 42-1961, DIN-68750

Technology:

wet process

Raw material:

hardwood~-small logs or sawmill residues

Assumptinn of region and year!
Near East; derived from price offers of 1970

Basic Equipment

a) Preparation of chips

? Disc Chippera - type KMW
1 Screen - type KMW
1 Chipwashing equipment ~ type Defibrator

Defibring and sizing

1 Defibrator LVPR 2 « type Defibrator
1 Refiner - Asplund RGP
Siging plant with melting, emulgating and storage tanks

Wet board omming

1 Endleos wire machine - type J8derhamn or KM, with
suction and press section, sheet tutter

Hot pressing

1 20~daylight hydraulic press with feedirg and discharging
device, complete with surface and traasport osuls, wire
screens, grinding and polishing machine, for trimmed
board size 1220mm x 5500mm




o)  Diaishing

) Heat treataent ohambers - type Bvenska FlEktfabrikes

with 12 trenspert wagems
3 Conditioning chambers

1 Triming Equipment

2. aadry Buigeent

a) Steam boiler for 104 steam/hr.
30 atm preseure, oil firing

») Bet water plant for X -3/25 ata

) Keotrical equipment

e) Control squipment. Instrweentatiem

0) Piping and fittings

?) Mepair shop

8) Doard crating: 1ift truek

k) 011 impregmator for 15¢/24 hr.

1) Pire pretection equipment

)] Treataent of efflwente

k) Comtrol ladoratory

Hoight of the nachinery: apprexzimately 900 tens
fotal imputs spproximately 4,000 k¥

3. Seaswmstien Pigures for 1 veme of Board

Sateriale:
Weod - hardwood o’ 2 5.4% 10.90
Chemicale and additives?
Phenol resin - solid kg 20 0.311 6.22
Pareffin kg 10 0.146 1.46
Oleio anid kg 0.9 0.2 2.01
mo smonia h‘ 0.5 0.02 0.10
Alwe kg 10.0 0.6 10. 31
Seretiag Bxpepsee:
Reotrioity Y 900 0.017 15.80
Peel (Magut) t 0.0 200.0 10.0%
Uater . 10.0 : 0.005 0.0%
Spares and
eaiatensnoe, est. 9.5
ety labour, est. man heoure 12 00” 14.76

120 workers




4 t ve B
Neo. Neathly Sais;y VS8 Tetal - U8g
General Nanager 1 1,000 1,000
Engineer 1 500 500
Chemist 1 500 500
Sales Nanager 1 400 400
Acoocuntant ) 400 400
Bookkeeper 2 300 600
Ladoratory
Aseistant 1 300 300
Clerk 5 200 1,000
Storekeeper | 200 200
Seoretary L 150 150
Tolephone Operatoer 1 100 100
Truck driver 4 100 400
Seourity 12 10 840
6,30 x 12
1,8
76,680

5« Swmpvieery 15aff st lebens

Supervieer 3 400 1, 200
Porenan 300 1,200
Mighly Skilled 25 200 5,000
Skilled 150 7,200
Semi-ekilled " 100 1,500
Unekilled o3 70 1,750
17,050 x 12
214,200

Velfasre fund 10£ 21,420




6. Piaed Cepital Invest snte usg

Land: 140,000 r° at US$ 0.03 : 4,200
8ite improvementis and romds - estimated 30, 000 M, 200

Duildings ard Civil Workus
Pactory buildings 'iS$ 60/#2, 6,000 nZ 360, 000

Mministrative ofiices -~ 300 n2 18,000

Staff quarters - eatimated 200,000

Bxoavations - estimated 1%,000

Poundations 150,000

Water basin and cooling pond 25,000

Water towers 50, 000

Stores 90, 000

Sewage disposal 15,000

S1los, oil tanks, piping 25,000

Reoctric illumination and fitsinge -

Naterials handling 150, 000

Pire protestion 30, 000

Heating aid cooling 30, 000 1, 158, 000
Parniture, Fittings, Equipments

(offices, stores, ohanging rooms) “ 30,000 30,000
Truoks and Traraprrt Neans 50, 000 50, 000
Nashinery and Sparesns

C and F costs to harbour 2,800, 000

Marine Insurance - 1% 34,000

2 years spare partu 450,000 3, 284, 000
Handliing and Transport to Site 10,000 10, 000
Designs, Drawings, Know-hows

Suppliers' fees 150, 000

Local consuliants’ fees at

T total civil zoste 80, 000 230, 000

4,796, 200

Y




T.

Frection:
Suppliers' fees, staff costs
Passages, living costs, etec.
Local rer‘s. materia's and labour

Start-up and Commieeioning!
Suppliers' fees, ots.
1 month expensen
Training of Plant Sta’f
Preduction Lxpenses

Contingeneies 10£ of abowe

TOML PIXED CAPIML

ien o 9

1t ___Senis
Y88 por yegr

Woed 218,000
Chemicals and Additives 206, 200
Roectricity 316,000
Fael, Btew: are Water 201,000
Spares and Nnintenance 190, 000
Staff and .abour 235,620
Mainistration - Cverhead 84, 250
Deprec.ation 3,140
Others {including

Contingencies) 189,750

60,000
50, 000
500, 000

%, 000
30, 000

50,000
130, 080
570, 000

10.7
10.1
15.5
9.9
9.4
1.8
4.2
19.8

8.,

610,000

10.90
0.3
15.00
10.10

9.50
11.78

“n
9.9

19.48

TOTAL 2,039.060

100.0




(1)
(2)
(3)
()
(s)
(6)
(1
(8)

Anama) Working Rppengee

Weod

Cheninale
Rlectrin:'y

Puel

Water
Meinintirative Starf
Provident Mumd - 10€

Supervieory Starf aad Lebewr

(3) Welfare Pund - 10€

(19) spares

(11) mainterance - Material
(12) Deprecistion

Nashinery - 106

Civil Werks - ¥
Paratture, Pittings - 9
Yehiclee - 20€

(13) Inewrance on Pimed Capital Items

0.00k 1tems 2,3,5-10

(14) Comtingencies - 106 of 1,893,700

,o

oML

Iosel > pitel Benged

Pined capita

Working expenses
(3 menths of total)

TOTAL CAPIML IVERS™NGS

345,000
41,640

1,500
10, 000

248,000
206, 200
316,000
200, 000
1,000
76,680
7,670
214, 200
21,420
170, GO0
20, 000

»e, 140

4, 30
185, 370
2,039,086

6,276,000
309, 880

6,785,000




10. Unit Cepts of Produstice
ieme

Grees output per year 20,000
Mjoets - X per year 600

Net output por year
in oq. m 6,052,000 19,400 at UN) 146

Predustion costs per year
Groes prefit

Peroentage of total capital investment

Unit eosts:
por ton met { reunded)
por square meter







