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;v:i"0 :   i iürii'r * 

•: UM MAP Y 

FibreLoard   IH .-,. ..nui a -¡ ¿jr-a  uy  s.•: -.^.w.-,,.- ,.,,,,], ,ojd    ¡no   i.l.j fibre» 
and  reconnu tut. i n,» ",r,v   i,ro h:>.-, ,^3 of <-ary..'i/t d <•-.•»• i '.¿HI,   ufting primarily 
prrOBure  but  ai^o  in r;.vr> r •  ¡ :•  -.dhpsi •••» .     !^'i.-it.i"..   ;\-»iïgr:  from up to 
400 k«r/m} to <vO k.-.-n^ ind 110-.. k, ,T<   for vibui=.Uor,   mi-dium deneity and 
haniloard   rvint t,\ : ,t. i \ . 

The   tradì'IOM>    wr'. ^ru.': s .•:•<•>•>   "toi:  ;/tl,r h-jt.  MO amiesives and 
normally   rcau.fcs   \r  ho.rd .Miot,   j-, nr.io'.i   on  che :>idf   ->i-ly  -  the other 
having the r\cnn m.rri .•>•• •.»- -c.-tm  us* d  ir. áfvntfrinr   \nd  pressing. 
1W  Drm-d-y  nrnc-sn   i.-   •• if   t    •:  i-d.   u.<v3  SOT<   fvlr-t-nv*.  a-r!   paraffin 
and  IF "smooth   on<   .-"ie".    '!'.•:.   nr.v p-oc».:« prrdii:*-;- "^oo'.h  t-.o Bide" 
board and  noriill;.   ,1  í 1    vtix •< vi    (1- Jv). 

Apr: ici ,.>n  i.? p: 'vu>-; r v :y   :n fu m U-*.   .,-., frV:r no^trur.tion,  backs 
and   in     :KM   ».   -upr-.t'-d;;,   , r,   irv it^-lntjon,    riindir •   and  n^ka/rin/c.     It 
eompett-n  to   1   ] *-n   dt.rr»-   wit;   p: /*•.,-><!   i»   'urn: turf!  a.-ui partitions. 
Oil-temp« red i. .rdto-r1   * ..-  1 « u .. !  ( u:.    io • {'  *!-,,-.)   ; r. -oiK'-retc framework 
when;  a  .-w,r->t;i   n:i      u ».•   ir; 'u 1 fi--: •<-.    ii.-     -'ü-• . xterior «v'adding. 

•    University ColW-^e  of *•:»•;:,•'/   ,..j  ,-/o >d T« ehre! o^,-,  ¿voi<n,   :a3!? 

V The view and opini ora e\p*> í :.,,; - n th:.-. p1pe- -\re t. ••.->*.- of t;ie autf.or and do 
not necessary ntr:,.-r.u . . ,. Vì.-VM c »• • s. err * u ¡a- C *j:»m>-J. This document 
has ber>n reproduce!  vitami   :'<M'  .'   tnitu;   . 
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»e individu«I  op-rat in», common  to both n*1n pro««.«,., ^ 
barking,   .ihiprmr vv> Sfibri ni»      Th« — * pnjceanes are 
•dditivr siKiTr L' H,.,   ;T^(r(<i

rn?0^ „ir:!0 in^'!" ~t.ri«ct 190 - 2V)ÔC  •»»   ^n r     „/    - V/   %1   romln<?/i  th«n presa i nr at. 

for 4 hour«).    Tn* £, prao^in ^?T?" "««v• <'60 -  1708C 

(60 - 70 teg/ciTî,?;. 11•' "0r th* **«* process 

pop«u,n:^:tr ;; ü*:r ä ::trr {m*K-ha* fo-d 
•dife. and bettor di^ntìo•    .?*P tí    J ^T"*1*'   U*ht«r 

fono,« th. fib•bo;.rî«r;-.:îî^i:tïJ^OTdlBR,y partlcie boani' 
of raw *at.ri,vs.   ,ncl J^ -m^pí      p f ^JT * br0ad,P ran*t 

produced car.tinu.unlv!       * ' "^ "     Flbr•* «a also b, 

for ^^Lr:^;^:;:sr-^;,b:4:-^f;^ ^m.. 
^' c'  r»1 mi f;iw» «an he economic*!. 
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UTEOlj'JCJ'íürt 

Fibre coir«'  in maxm^a-'tu t H:\ h.y h.-ealcin^r down  the wood aubstance 
inte fibre, and  roocuitituitn*  it  l:itj IJOUV-I ma'.e-ial.    Fibreboard of 
low denaitv wa¿ ur-H'uc-cd at   fchp begir.ning if tiriti century from ground 
wood pulp.    I). t:ie early  19^0* »:  the firm  tuirrfVoar *  -faa produced by 
hot pressing of wt p.ilpvoo.l mat.    fliiu jroi'-.üt  provo« very suitable 
for many purposes. 

Fibreboard Is classified icoordu:/-: to ita density into 
non-compre a«]«'-. and compreaoed board;     o' as soft  or insulation 
board (density up to 400 ks/rr});    an ned 1 usi denn!tv board (400 - 
6^0 Kg/m3)¡    .i* hardboerd (P'}0 - 1100 kg/m 3;;    «id as auperhard 
(or oil   t firn pe re d) board  '«ìr-nnity ovei   1100 k*--/';" ¿"' - 

The production of h/irdboard  wan  ro- a "long time a "wet proceaa" 
by ueing thr. wood xn pulp form a* a fibre aufupniiion in water.    After 
World War II the semi-dry find drv meihodn v.ere developed,   wnich require 
the addition of an adhesive  in* the  introduction of new processing 
machinery,  thersW pr.viucing r> new tyue of h^rdboarr*.. 

^°  *?t procfepa i« c'r.drfic'toriied  ^   f'.'iinrig the fibre mat from 
the WAter OíR/»en a ¡on and dryi i£ or prcp»<:n./  ihe r.r( t  ir- -i w-t atate. 
To enable moi.itura and  »t«.am  t.o em-ape fro¡n  the nat during phasing, 
a wire mean is placed atta* • th»- -iat.    This giveis a characteristic 
"aereen back" mirfice on one ¡ürf-v" of the »mrdbowrd,  which is then 
called S-1-3,  or "aiaof th en or.r  aide",    To in<-:ref.,8<-  ¿orne properties 
of the hardboard ,t heat  treatment  at a tempe rajare -oí  16C G for 
4 hours  is ¿rw.raUy -pplind,   .-'in my  j" i';.-rn has  not boot.- added. 

By   the ajni-firy preise na  t.'.; wood  f.<rrcs,   if te r hei nur coated 
with paraffini- ani phenolic adhesiva,  .irti dried ¿nth hot ganen to 
about  10-^<yJ mo.ptu'* coj.t»:rt.     Then they arc  felted by air to a 
mat and preesed on p. vue r.opfc  to "a.vde one   smooth"  board (3-1-3). 
The omi — 'ry proche:* ut  *h<;  treue  t  ture  u   litt.l« \ i«d vid In 
therefore not described  lerei-.. 

By   the dry precis  the veca  fibres ire   i ri ed to e molature 
oontent   lower thai. 10? and  the uii   feUed -at prefer" between oaul 
platee without  underi»ymg a wu-e merli.    Tr thit   -nunnor a hardboard 
type with both faces nmcsth (S-r.-Sj  is manufactured.    Normally the 
addition or fr<vi, 1-$ pnenol-t'cmaldehydn re-e in  \a involved. 

According to a Czechoslovak method r> dry-procenaed hardboard 
without .addi  ion of ad ¡er,ivo ran tv produced by using special press 
conditions. 

lfc* possibility to produce woth both side board by  the wet 
proceee exists as well,   in whir.h case the nvA,  after being «et felted, 
i» driad and then hot pressed between '¿mnotn MKU!  plates. 
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1.      PRODUCTION, APPLICATION AND OHfERAL OUTLOOK 

1.1. Product ion 

The v*0"ld production oC fibr*board in conspari con to the situation 
in developing  jountnea is shown in TVble   I.    According    o thi» summary, 
taken from the last PAO Yearbook,   th.- world production of fibroboard in' 
1971  reached the ^onniderable ouanUty of 8, 39? million tone,  72# of 
which «as compressed boards  -ind ?.Q'¿ nou-oompnesed board«.    The production 
of the developinc countries in 1971 wa«,  according to Table 1,  only 5.flt 
of the total world fitful,  despite % share of v/orld population of 47.<3< 
(1,760,200,000 of 3,719,000,000).    The annual wor.M production increased 
in recent yeare at an average of about '.,$ por annum.    Nevertheless, the 
increase in the developing countries wae itistjçnifieant daaplts a 
considerable import of fibreboari during the name period, as shown in 
'Pable 2.    It ohould be pointed oat that the total production capacity 
of the appropriately 6û railla of th« world was higher than the actual 
production.     The utilisation of thf. world production capacity MM about 
¡"fa* 

T>bl» 1t    Production of Fibreboard in Developing Countris« 

V/M   in  '000 ton« 

Beglon 

Latin America 

Africa 

Mear Eaat Africa 

Near Bast Asia 

Far Eaat 

Oceania 

Completed 

1^9.0 

1.5 

68.0 

138.9 

Developing countries    367.4 

in i »6.4 

World 6,07 2. ft 

in i 

Won-cPIT pre ased 

•>3.2 

1.0' 

2.0 

1.8 

5d.O 

n.t 

2,319.3 

23 

2ttftL 
212.2 

2.5 

70.0 

I40.T 

425.4 

100 

8,392.1 

100 

Developing oountri*a are et «tes oLietsified fallowing the MO 
standard country olasaification according te íhe UN Standard Country 
Cods,  Statistical Pipare, Series WC.49, «•* York 19?Q.     Th« oritoria 
adapted for distinguishing between developed end developing countries 
«ssd by the IJN are baaed on the level of per rapita «res» doasstlo 
product. 



Tftlue ¿:     'j."'i^?5 -ill •l-i.'JÇl.'ll'l'LkiL/.i-X.'.*; 't-'*-"* '-'cmitrierf in  Ijf,1 

AiOf-VT      11141.000 

r.7 3?2 

0.3 V 

(•0!T'L>" ¿übti 
Bask-s ^>*2L:.? •.n4,;,ooq 

Latin An;« ri ce 8.7 i.^lB 

Africa G A. à >,,"Á' 

Hear *!a*>*.  kfrxcn. 2.3 ¡09 

Koar Hfeist  /•.<-;. a. 'i !."! •.'•'3 

Pfcr En.«-!. ¿?1.4 ^.i?-> 

Oceania •?  ** V ;-."; 

fetal 1 <,/..? M,7^- 11.2 2,111 

Tota),  import 1'   -1 V.?¡ JSi 17, ^^7 

1.2. Ajftl ieri, tot. 

The u*«» nt iie.rttbourd riaf- awe>ov>%¿ nt.i'uiily,   due to ite low price 
•ad «uitable physic»! «ml TCC

1
 a.iira"   ;)roj:r 1 :.i*'i.    T^ít» development ie 

characterised by *í¿ xiic^eamn^ n«  "or »try purpoaeu,  suoh aa in 
furniture,   tramipoitation,   t,ui.-dinp ino' pnr^aijin-. 

For fumi tu it-  fcardbo-iïd   ¿an he >m«>(l    n rsrc*n8 construction for 
backenden,   t ;p«»,  bottoms ard ¡10 r*   it.    onjurK... Lor wi tr,  light flawing. 
However.  J •• must  b^  idn:ttt-d 1;>.ai iambi ci in    -'fxjer   frurt construction 
hae  recently  'been  replaced  *~or --irtiin nurpopo»; by a thicker »htenai 
eush a» partii;1-« ur ">e«ium de-iSfuty  ou; Tí .     Fji r-ebo»;•!  i a mutable in 
•any in»tane"8 for repl-icir.^ piywooci,   wri'-h ia mon expensive,   and 
for many pur^ones o." nup«*rf luous «••.tren.-th.    Kiwi «boa;-!,  when rented, 
ie suitable aa firrature.   kitirieK cabine ta,  r%r. 

In the bulldog industry na~dnoard 1» '.¡ii< !v uo»d for built-in 
furniture wid fittings.    A contit*«raV>lr   qunnt..+v   u alno jeed for 
renovati-WP due   to  1^1 low coet and  rigidity. 

Hardbcar-d xo also extenaiv« ly u-iec1 by  the building mdaatry in 
the oonrtriciior. of finan doore.    The-»»- d'^.ra coiaiat of a light 
wooden fruì«,   fjileo   <ith a n >neyconl. wa'cnal,    ^*-,h ir. faced on 
both aide» with   ¿..irm hardboa-ti. 

Further poaaibi'i <V<*s for tno  ur* o* t-»rdroaM  in oui Minga 
could be for partitions, underlay for  floors fro«, plastic «hoete 
and in the for« of perforated boards ac aeftoustir,  «d decorative 
•»tarlai for eeiiin^a.    Larg<* quantitiee of   ¡ardboarl ara ueeü for 
exMbltiois and ehoç d.epleya,  particularly when -nainifa<-tured 
perforated »M with fire-rtlercinni a rope rt un. 



>i]   [•":•:<• :•:• 3  f:.-Ti-iV.'~ v-r'   i.,»_• >-••   >.;i¡':;   'Vrll ."• ì'i r,->..ic~et'»  framework 
mainly for ¡'a- ¡.'•£:<t\» '.*-. rv .-•» rr .:«otn  "''Mr. ret e rurfai'e  it*  required.    For 
prefabricated   )! i   .< '--vi VJ« rd can  M> used '»o  to ^.("< ti»ifes. 

Und^r  'e ¡.U\'«;iy   ir-cre  3w?ii:at    * i ih'a.*, it; -iorriitions,   hardboard 
haf been pre';ú  sut?OR.'""J   ¡'or i»-* •.-'••;.  c-'.f>du'ri«      Ain«   eroecially 
íirablf  it  %t.n L» it   nci,:<v.-d '»•-•ira   -n »-xl'.:•<•:.*'   conditions  if painted. 

A re t o.i r /e J.v  r.t- w,   r j t   ; P •.^r-t. a : *,,   f ir.' <j of   appi i e at i on f o r 
hardboard i.«-«  in n^r'.cultura'  bui Ir'n^,  t-p.  hen hounes,  machia« 
shedn ani ev»r-  roof •••('•• •'. rin.r -    'V'iar possi ai .Ut i es which exist are 
for "r. tarnt'-  elicli .IF fer /c:i¡n -l'or-v"' ''i.ldlngB *nd lining of the 
frame  «truntuT-«; of rVìoi.   and    i. 

The Swedish W/.-.ì lbwd A« alenatici ho prepai-ed standard drawing 
fot   leiruve»  time cit1.;^».',   wlv:r:h  ••.ar *.<* rvr aieo HA pattern« for low- 
con t   noue, n*' in d*>-es lo» i : >j r.oun*. ri««. 

Other diversififei ¡;o«.nbiliti*n l'or uaiji<? hardboard would be 
"do-it-YC'ursfif" building act v».ti•= o,  a¡; rop^rted í»i a publication 
"Information  "Vu- '.ne-  H/md/mar"  ¿rnurd oy KaDPH (Fibre Building 
Board DevaloprruT.;. ú ¡•¡.•ini:; at io f. Limit* d,  Lender.). 

Hard hoard  IR use;1 í'nqw-r.tl.y   for the rir.nu facture   >f diverse 
typee of trar:s;-:r*  •.-^dipneni.  aucii  as buses,   railway  rolling stock 
and ships,  «te    fl»i«ic«;<i tue  finished siandará board«,  various 
types of  ir proved proev,.:», i   ir* /i^fii';' manufactured.    Hardboard 
milis are -nct'URii.^'y ;^;I,'ííIM' f 'i<: MVP prcc-ases fo+ improving 
mechanical  Rtrciift.i,   -'•An'-.j.rt   r«s.?. :•, t.Uu-e,   c-wstauc« to bio- 
deterioriti ior ana  fire.    TK* r    in   also  npny "^BfuMlities to 
cnate d'-coi^iivt  (••"''-'-; .1 <> -.  .,n<>  : <rfa<-    of the  board,     tiome of 
these types .-ir>ü 

Oü-tt^p'»'»:!   'i'«.rf:ho:<vi   -  ir pr<*^n?»t'i.or> ¿J f  h an'board   with a 
dry.. n¿', o J ì  divi»  an  :    i;.t» !   r. Î   an-1  ey iipoputg it  in % heat 
trt>afiie: •  r-hi^l - - t     • i «e:.- ^vt-r-c •'r about  lt.0 C •'or A hours 
the boa.'d obtain,   1 >• ;<ri.':y rt-"n*-.+.v   ini improved w.ter 
reni*tance w*  s-*vr>,jtf.. 

Colour treated  \jo&ré - tv drynuf t!..-t w' >1e  pulp or by over- 
laying iff fi't-r*   ,i-;>t vi ih 'i ^virf\:«* lay    of piffnented pulp. 

Printed heard wi;'   imitation  of «iod «rain or o*tiar pattern. 

floerd p^iMcd with iacqaer  ?r faned witn eleu arative ¡nelaaiine 
pap'^r or pise4.»« r.heft,   f-*e 

Perforati 1 lonrd   i\',h  nr>i«B  for accr>yij*i.   insulation. 

Moulded or #'t«b.>s ",«••] or ard  -ih  r».ief typ« surface  uf various 
pattern^. 

Uandwichboard rf hardboard  in eombi't^tv^r. with various other 
board "later-inl   and hoi\«>yC'«ib t-.nrm. 

In many develop! if cm^t'-ien hardboards ar«> used for «anufaotturs 
of boxes ani nor4ta: :ier.; f-r tie  Unreport of frjtits,   vegetables and other 
»ateríala in «iub«t ; tution for imported nawn  ¡food  or oorru^ated paper board. 



1'3- General Outl_oofr 

It ID well  known  ^hat tic uev% Lo;.io£ n*  '<!* production capacity 
of particle boari  ,e -»OK? c:v.. mi'- t'w;  thc.t of fA r> board.     The reason« 
for thia i« y\-t;y  i wr  ...nvc-f ttiH.it oosite,   relatively   ífwer pi-oducticn 
oostB and  aa a ,-etiuit   >i  .:.!U1» prof Uafci i AU-  e--en fcr £imalU:r 
pruductiO:   uniti-.     ^*  nc- >•> :;t -•   '   ¡r.'v(vj*t   ->f  pn :;-5¡   for synthetic  rooin« 
anri  other criecni.;,*'v   'r   -wetr-i.  t..:.;;. •'¡••v-. Id,   '.i^wr,   oauce  n certain 
change  in f*vovr '• ? fit ; fi"r-...>.rtì p.T-dn(.tiim  i .a  úi* f-itur*..     P.iriicte 
board rejutreo almost   '«   -   !   tirrt-3 more   ree.n than r^trdsiftrd.    Another 
advan^a^   »?;.ppci ,-»..•;. y  ' '-nr developing eountri«.»,   \* tho viability oí' 
UHing h*ràwood:<   <r.i ih nrf»    ef auiiat'ic  1

T partirle oo&nì because of 
t ho l r r. igti deir •.* i » :•: • 

According  -o  ¡<'A0 8tufi; ;fl rvr.d  nop.K ht*  OU 
:oaru confo T,enrv:. ainc« 

19^8,   nacs'i  ¡"or ;'ibr«-r .^ .1   ..r-rpe    C'riu*» ' !•'   to an «rtetvt  of  about 
^t3_30fc,    „-i conti..st   to.   icr ?>EJ»VM.. ,   s-«wr:w.'1 od price« wt.i?;h  tended to 
incrtaoe.     Al preheat a '•.•>nst'i»',T,bl<-'  ripe   in .'noe« for chimica" 
commodities oar. be M.eervei a>; a cotwiqucvi'ie of the  ria«  in petroleum 
price».     In the Arab Republic of Hfeypt,   for evrwnple.   the price of 
phenol-forra?ii.dehyde  Urpid reein increHsed cine« January 19/4 from 
166 to ?30 £ atarling/ton,   >-epr» sent ¡ n*r ar-  increase of nearly 40fi>, 
For thie  reanon h/irdb'-n-d m*?   :n 'hv  f'vtur* ¡ru" certain advantage« 
oVer partiels bes^d,   wMch  require:-  l oí    ¡  Vi-vs tho ^ua-^tity of 
resin  \«  i8 used for fibreïi'.;.rd  production. 

Prints for «¡cpjipneiti  ; av«  beffi 
but at equai  rat-»e  fo    al'   'yp'ß '••''• 

rtiftBed '''f courte aa will, 
CO fi.. • 

The firth« i' development  if hni'^ftrt projet i :.>r. »rut  consumption 
depend« en it» abiixty to rompt te   -vu other .-»1,-ot materiale.    In 
developing oounti ,*•,>:  f ib^bi^trd prodjrtinn  require:- a certain degree 
of industriili AH*ion aid  a Buffi-,ienl. nutrb^r of 0*1 !'>o<i worker* for 
the production and  ipp  ioa+ion of  these  boaru*. 

Mew premine* prise ibi I i t ina  lif vt  heer. ordnen up by   the   induntriai 
introduction of nedrom ronsity boario,   which are not  H .;ompotitor of, 
but  a very vruu-blo ¡îUJ ti •»rert-iry product  for,   panicle  board wid 
other boarda of create i   tni'-kn*s«  yd i o •„•*.-  density. 

«>.       DESCRIPTION Of  fW'iiV'CTUMI 

2.1. Raw Material 

For a lon^ tine ooitferou« wood in  the forni of »awmill  re»idue«, 
pulp-wood  anrt roreot  thinninfB ttav<» been   i«ea tïcluniveiy   in  '-he 
fibreboar-d indiitry.     Tnie raw material made  it poeeible  to manufacture 
by the  wet  o-ocsna  aU   typ^e o;' fibr«board,   in«ulation,   *e *i»'ll  M 
hat-dboard witrout ^lain^  iny  resin iulditi-'eM due  to  itj  ««ufficiant 
fibre  ier^rt/i.    With   : ncreaK-d conauwpti >n,  parli^aUriy   for  the pulp 
and paper industry  xu mrjiy ecur.'.fiet,     • niferrur  wood  i*~am* d«l'ioient 
ae compared to hard»'?<»•:   xhi-.i   .^ wKierpread,  ••¡••cva-iy   .n developing 
oountriea.    Addf Iciai i y ,   net r.M* h\ve  *;ecn devi*«.á for wam-facturinf 
fibreboarde or standard  «Taai'tv irosi '«h'.rt fttte r»<rd>íoo<l. 



For c'sntp 0
f ^n-?D   capaciv -ne poss^bilit'-  wae the batoh 

pro;e.'<«  wi.iïi :.Tt.-uri,i(.; t.¡c.  .uvcx.od   -K^i     y  ..r^Wiiars ii-'tsi.ing1 with 
oaustic  «od*,  quick rtc--wat»~infï in  H de'-kl o-box using vacuum ani. 
pressure   -^  be', p.. gp n^ »'/      e "i.:f^ly plftTt;.ci3<rrì   ind we 1.1  de- 
tta te red   fiore -rat  ir. /•;. oommor: -ny., 11   Luv/lr^r-t  her   pree^. 

Anoti, e - f rocen-.; whi. ". ¡:fe!   '*•  :.v! ¡..uni, ì'.-IVOUì    '«e  the improving 
of strength prepari >a l.y uwjr.*  i annui quantity ('1->"0 of a binder, 
•uoh a9  ph*. coi -fona-vlde',y'.',.-, vci*.ftt^o1 •..;.?<;  rvain or aloumin.    Ihese 
modifioati-snf. .naicf 1t  petit, ibU-   lo une  ;"or ttìfi fib «.board manufacture 
UDì only    f; ff* r-cjt hardwood »peoloe  bus *.ìS'J a ¡lumber of plant  résidu«*. 
More:)\rer,   1'. '..ir ben or» •••'*•''.  ¡ha*, hftrdwoo}  xa advani'ft^'ous in dry 
pTOimti«'-    -if :-'-T.-)i=« 

ì'h«   qui-ntio/ì "f v:f •..•!  typ*   ia no* lays  «iit/tou  problema.    Small 
loca,   ti irnin^fi Aí¡ W^J 1   is   .otìvat: i«i  rer.iàuen f~on>. sawmills and 
other woodworking piar!« aif nun ».bie.    N>w «.rper^ences wf»re 
aciteved  wiU'  th>: risÁnr p •-..•:• ti,or of •!, ran sparii rig the fcood to ih« 
martufactu) Mf, plant  in  i h e fi>m c-f  a/i.ipa .und storin*; them outdoors 
in lance  pi.es.    Problems of bindeten orati on because of too lon|f 
outdoor  otorga of M*M chipa -nay,   however,   be cenpidered uml«r 
oertam climatic oond;t. ont?. 

The   'u«9tir::i -\B tn wb«trier '.-o-n1  i-or ; ¿b.-ehoard is to be debarked 
or not  oannot be clrariv answeied.     ">•  dipendo or, thr- wood apeóles 
and thr  bar* tiiickrae«»*     In the W»M.  process a t.i>çh batic content 
causes a dark colouring *5i"  the  uewi  a*^. inorefweft tfc« water 
abaorpti >r..    On* excedió«,  however.   ).•• p ne bar«,   v ioh is mor* 
water resistant d\if.  tc  itr  n r In content. 

In  *,he case of  Lb*-  .'«v.y preci'; -t.',   there   JR the  possibility of 
remo/infç noni of th«.  b'-irV.  ",y pretti» otic ««.'pp.ration. 

Tn  '-ountrj -r. with   IvVcV. o¡   n.>   iorosl   rencurcee,  nach as 
those  in  Hort'" Afii<-\ -u*;   tVe  ì-e<*.   inet,  non-v.'o od  raw »aterial  oan 
be used,   •"u.-r-  %M strut,   pui-.i brant »».ei     reeds 'Uid eimila*- local  planta 
and pt.=*.:t   .v.idu^n.    A sutta"',.'* piar.1  reeidut; of eiraiiar importance 
is bagasse.     In ^r.nTa',   theae bo* nel s manufactured, from plant 
reaii'vies  ßrv    of   .n  inferior •ruaut..''  rfht^n •-s'Hnpar'ed vrith thoée made 
of nocd. 

2'%'  Deat-'rip; ior of  Inùiùdua^ Operai-;.ons 

*ft»e  foi.owir.^ rperai-ionn <*re conman to both wet and dry proosasast 

( i) Of barf i ng 

lr\ cit.n«n w'itre thick b*rK require« its elimination, 
mostiy ainf'lf:  lojf de barkers of the dry typ* VK or 
Camilo ivre uned.    Thif *»quipnnr t ie manufactured 
in elifîerent »i*»»n -tccoiding to the planned plant 
capacity. 



( i j )      Chi pp;.pfc 

To reduce  Uirçe?* voci ííSMO; -ir en tí V.M'K as small lofys, 
offou'*o,  .-jlr^bj,  etc.  chip-fwu's mostly f¡f tho vertical 
disc variety "it1:   '  a- morv knives   '.nr? '-".pacii if» of 
up to ar.d e. ver.  c-von*   tOO cu.   o,   oí' onjro per hour r*re 
used.    Por wood reai-iuiu* of eh f ÍV-ervt Bí.IBE the 
tendency i« to nave dm/- e hi pp*-rw  i nu lai let,  designed 
for maximum efficiency.     ?h»-  c>Ip HíJS  from theo« 
machinen  i»  l»se -mi form,   but   they alio* Tor greater 
utilization nf cr«.\ll  woc-H  pi; •;.a«  -.inch arr r.ct suitable 
for diac ehippere.     B>  nievin^r the culpa over a 
vit rating screen coar8e  wood  par''¿ole« and fin«'« 
ar-e rejected. 

Ir. amaller pi irte chip«   tre stormi  in vertical bins 
with discharging ooulp"i«*r»t.     rt*ci:»ily more and mora 
chip« are stored  ir. open  air pilefi.     In the   Latter 
case attention iß  to 1*  paid  to   ¡nisei» caused by 
biological deterioration of  the  chipr« inside the 
pile.    ïïie dff-¿rad»tion 'if  ¡.1*  wood quality in nom 
Significant on chipn fron; hardwoods titan from 
coniferous specie» and  i e tnfljenríd by  tre «torngs 
tine,  depending; in r.ifiti; condition:«.     In ord^r 
to secure  fi.iffi¡ lent  lon;-   , i '• M  f;-Tr   ih*.  ¿!e-f ibrin,-? 
disc«, »étal ini  other  i.on-no^ci  !•• i-ari tiu*   inoul'J  b» 
eliminated.     ffor amai ¡e v planta n ma^çt io separator 
may be cuffie i.et.t,  whiU-  fe.-  larger <-npao-'.*te3 - mainly 
if the chipe ar''  ¡poi  e-i   w.¡tii r.'.^'al   imp'iri lien - washing 
equipment with  f!ot.t:on el foci   -.a preferred. 

(ili)    Pefibrir.¿ 

Dsfibring j.ft earned out  in. attrition mil In or by an 
explosión prooeas.    T;ie  latter  requires ¡ii¿h pressure 
Sttaro and  ia  lea*  :>uii.ab>  for deve' 'pm»j countries. 
Defibring by attrition mills  u;  possible direct or 
after pre-treetnieut.    Direct def^lrinp auch a« in Bauer 
»ilia require» hifdi oner^y «cuiSump* ion.    '»round wood 
pulp 'Jued   m  the  fic^iinjnj   oi   l.oard production contains 
inevitable daur,.w«ri Mid Bhcrc fir.if-s whjcn s'ow the 
drainage sr.d   reâucr   trie bo«rd  ritreng+h. 

Commonly applied ar»   certain urooedur^s of pre -treatments 
such as it«r>J«: ur the chip« under rrei'fluf  or nild  chemical 
cooking witr. sodium h.,*d? -<* ide.    3«.e«ifn^ ie ..arried out  in 
order to piasti'-: zr.  tre mddie   lamella oy  which the  fibrec 
arn bound   tc^etner and tenne  facili »-ate tne def ibrtsation 
at a lower  Level of pov*»»   consunption.    Such e<rtipss«nt 
are,  e^r.  aap Ì und der idrato re mai.uf Sutured by th« Swedish 
Defibrator Company or tre  ¡rr ml its of  the °olish Cekop 
Company,   or of th-  Voi tu Cunp&ry  1"  th*-  Federai  Republic 
of 'lermany,   or  the  ¿wedln-   fcri.<a   m<.«la*or.     TMB equipnent 
is built  ir, different size«.,   ¡VMZir.f,; lions  10 te  100 tono 
per day.     Pr^esj-Ued attrition iiil« <t\.\*  continuous 
eteswin* difester« .irv obtainable  from  th»-  Bauer Company 
in the i.'.S.i. 



When ai in.? tiV-   -tr-.. ürv-ico'.,   rlu. ìùì.'JU.> n.;.?, operati!, ne are 
carried out« 

(i)       The fibre*, n* d-Hut.^d vit1;  '«tur *nci the fibre ma»« 
a^ter icni;r:• .1,-  :r   '•tcc.'^r'   i.i *.   rs'i ner f:iaoi:< nc-.    The 
refit»!'  mod   i-it a e Uu'..«••:• rft»»j #rn  ->P  Vrio defibrator 
>u«   wilh •••J'..i«r 1^'anct of  tUc attrition diae« and with 
fjpçc.'s.J   eri".pfi    or an inter.* i v* dividila of ftbre bundles« 
Pcfine~8 ( :' ¡jv^'-voir': t.vpe»« • r» hul.lt by the game 
tìftnp.uii a«   '-ri »»«ni ii»;]fc   for dwfihratcnj.     Recently the ' 
Ji,irou*  kin ¡it: on üo.np.í/ft   new »x«o Anvil oned machines 
for fi!iT.ihe»Ji:f. . 

1t¡«?  rjbrt   i.-J :">J-«T'irat; »J i!. dif :*<v<'<nt  .recríe»« 
charac:teriRt¿«!'J -Vico-dir.-c  lo ih« t'inai  produrt. 
Vor inm,j i:, ter. fcoa-d UìK  rravnaat of the pulp i» 
higher ("í°E-.R,)  siVrn f r iï&rd beard (b ~1? S.R.). 
Por refining t- hirher r*-e'ines« continuous working 
hollandera  -nth b\aali  in]<\y H.W often ufted. 

(il)      Additi,-«*  <*r*. iniro>1u"»ii *o  t'io  refined fibre pulp 
for impz-ovinr;   >f  uvoocíti se >Jî   'he final board. 
Th«»a* ar« oh'imiosit; .». >»r Jitiru. ar»-'  u.rprovinn; the 
reiiataroe i e« lUunitL 1/ v*-'"  •'•" r-sin ermdeiona), 
chumioal»»  >'<">r tr.provl vr tre  strung-th of the board 
vbondin^ maceria'*  1 ; ce  r«ì*r:s)  ard .'inai]y 
preservative o«ft-tn»l    ìcd«?tor:ior«vtion.-(pentochlor- 
phenrl). 

IV war   -'.   r.'ain (ì1U'ì;-»Oì    • » muciiy arepp,red at the 
board pli.'it   Lt.'-cl '' <}, a !*• 3 -A * i •<•»? 1 ;/ aimple piene of 
equipment., lia. .'ir:*-   xo.n   -o the   lim it. A.i stability 
cf thofie  emuifioi.t-    "-»r provi ri te ti on of the 
¡V'iropiia'". e ¿wni 'und nf *-<•;   ¿ en  -.ht J'iVrer. 
eulphuri"  ;»Cie or tiif »'»r*    AU^tlr  :vlufmîi»» 
•ulphate   i-' .ted--i  tn th(   tu-r 'M- to the rirtent 
of pH A-A •:,. 

Cheiiical» rediw.i: *V    vor1 u*WV lity ci  the board 
manufactured V.y u* wt«*.  ircnurs are applied «îOfenonly 
or finiihe-  boaj-,t?, t.e. %a  id-.lìivet io the wetting 
water of  ¿he   -or u" leri-M? » e'.tion or   >n the eurface 
as intuye-jcanr    peine. 

(ill)    1*«J next  p.'*oüM??i .ri r>'«j.- r.ore.et» uf dew^'-erinf,  or 
•orming of  'he t'iliri ne .     In the earlier timrs of 
bciurd proi.uoti.nii  -re df'^le-hox «ae*.hod wae aeed,  whioh 
may b*   stili  of e^m«  uitei-üfct te oeveloplng count nei 
for ersi I    »pnci-'.y plaide -T for certain kinde of 
pulp diffitj't io  *ifi:n. 



-9- 

Due to  ite hi/rher yj^k^'n »jp«M;'l  ceni inu-'UP ivathoda 
of forming : r*» ,;«nf¡ aììy  ?> + ', err*-ì.   B^C

1
    H»  •;> ì i.ìdr-, m\ 

drums of the Olive»- type T rncm'i;/ huris.ontal endloie 
wir« d«watrrm,< m.v-fcir.i-« (Fov "Qf.ni t r ).     Thnsr- niacMoe« 
are built Cor htii^acard?. in w.'VIP M''   !.>'¿üW up to 
211t>nw>»    'Th** unitomi . •<• a:" .t-,-trini. ' i ".   >j'  '   t   Titrée 
il 8»cur«(>  by .*•  neaJU..*   fr       v? ¡r.i,   ,.::•?•  [utp  "low«» or'o 
the Wirt and te dr.v.'.r.e^  cy »ruv: :.ati >>i,   Buc+ion ard sold 
pr«ssirff      Tht   form»«! ì.M

1
'£<•:.% mai   of   'tppr..-«.inai" m y .'!'$ 

dry matter    n th»-'   diviiei   >n'o hor.rd  '.••riçt.hj of appro» 
approximate : y "-.".OCmn.     T^i«   n>«:t  i.p*»*-*   ta enjuEtnble from 
A  up  i,f<  .V n.fci»'.,   •,ep«n* í'í¿"  o     *'•'-   'i'.vkn^.i;.     ;•••siati'ring 
maoMnee   .ic bu  It   •.••>   'i.-wa  -T'c'i ac X ».ri!a- «in Meiaunaku 
Herketad (tiW),:.w<»cl. i,    <%.•,.,.  ^. !

<JV.:.     '.'•.:•!*;,   FRO and 
oth« rt>.. 

(iv)       Preet»ing;    The fibre m-it,   la   IT- tnsporl < a on  •% cn.nl  w> rh 
a wire mesh uivi^rU/^i'   -n   i ¡a* ' ti;>l.a*"i,   ntetvr or hot 
water hi-ated Dreaa,  ara p tttnrn e    «   temperature of 
190 - ?30 C with a pr**nv.T*  c.f  ;>v - ?', '»:p/r.-"i? sofiordirm 
to a fixed praeeur«* <, v»* rtia^rp   .    »V quirî>  o/'oaing of 
the prtas the ma.iorivy  of fres ^at'.-r   i« :.< <:j«i«>Äed out 
and the reat,  afte-  ¡ owe ."in*-  the preneur«,   ii arted to 
around f$.    Tí,* pr- isut   i;i  then «irair*  in<:rea*«d and 
the plaBUoiiíd ivro-:  •••.v-.-^rrv.ir.   mi bonne  together 
to  the denirsd   (entity.     Th«  ,mdf r \>f d mi* mesh allows 
a fjood drai^.'i^e o:   wvc"   >nii  «team,   ••ut ffi«eR the 
charactarintic Kevin > arV »juriaoe on  *h*  r*verne aid«, 
the end product b»  • t  Tin m  as 3-1'J h>>arc .     Hot rr««"8««* 
art bui't by aev».aì  . epurili?«  in kirtpe,   UilA and Japan. 

(*) If board« are ranu. a3'.ur«.i wt'iiout  rtajn fi".«e,   wnln'n  if 
ooamon in the  our of  ior.*! il J* 't^u'treu:'   «cod,   the 
boards aftor preesun.   -ire  *ic ,»< tf>d to nnat  treatment 
for improver»* t'm ^t r- ¡i*;*t   i» id  n-"»utanr     tr> hiamidity. 
thie e-wreie*  is car'-^^d out   • n int«mber^ •• :tr. oircui^tir»#f 
hot  air of H.O -  1   °°C  fo- .^n.^u^  ^  hour«      ?? heat 
treatment the  hoard«« »r» dHpd ».I^-îC*  bone dry and muat 
be o»\ndi tionofï  t-i   1  •.¿miditj   .»q^i •. ibriun <.•-.' *!••&$> to 
avoid warping ari^   ou<*k. *.»i«, liu.iru"  ie   ip¡>'icatl"t:.     IIJíB 
op»íratior. is carri«d out  *it»ier  in oondi ttor.infc- t; ft «ibera 
with air of hi»'1'   («'.ti'*   nri-îi'y   lur-tn*  inverni houra 
Or BOntinuoutily hy hun »-tifioanon roi  p  v-rording to the 
••Faasite'' mettod.     Tt**-.  "^.. li : ."«: nfj loa   ir« ar»» then 
triWMd to the rorrfit  dunr-.«ioiif    'i«irr Haw« *ith hard 
•«tai   teeth.     Befo:«   ¿Nop'.-u;   1  -u^in   fili ah in«; ir» 
•omatinoii appi ini. 

Mon-pre«j«ed  1 neu iti HI b-'urda  \rt»   «ri«d  tr.  a ewünuew 
•ulti-dajlight dryer of  th«-   .¡:mnay\ FiH*;*faV-i-en tya« 
with hot  circulating *r. 



Mariufaetci-e a-JC^ivi"-/? to ;.••» ir, p-oiyati . •• i.t tit* fi rut atepa 
identica" •> a vhe «rei iv^t-icl. lí r¡wo*rl «pee;< .* are. principally used 
aa rsvr m".büjMg, .    fiy.¿í-->ph<*.>:;. •-.-¿.v i   m-Keí,1  ''o.-n  TS> *.idtd together 
with the er,pi r,t . * '» fU'f.br*. 
íc unid, ! fi* fidi . • o. •-" tí n ' 
hollc.,' ahn ft "f %f->» Cfi'iSj'Mtor . 
d* fibrata,-   -•..' rt !--•»•••,     • Ih«*,   i i 
content oí' .<"•*, ir.i pu> ¡IT.- 

bund loa aid b:H- ps-tu-J c . Th. 
oil burn«-»"fi c;if.M.íV»d wit.; ìurrte. 
''Or  '!"r   purporr  ave   '^rtne'-j'ir., 

or.    yf  ¿hero! -rornia't'ifth,yde r**in 
itLoü is r.nrTLfti   rjt   through the 

T"h..    lb;*  r»i.#ivtj f-or thr 
"K:*U >;r nozz1     dryrn»  '.o a moiatur* 

•  y o asa ifveri  f '-os cr-arse fibr* 
iryi.-".; inerir•»  in  fiue gao fro« 

• upt      Typ* x of dry*rn being ua*ó 
Tiueft'i'-.   be r> i Ido.   e Ir. 

Th-  f'ViT .T¡,v»r   i ••  ì'-^LK nC    .n U~.RO r«:   ;.rv rn  mieli Ha thou« mad* 
b¿'   rtefibratoi.   Baa«;    á¡ <<,-i,  w>M."on,  '.te.    Qu' ok -netting raaln 
binden-, *.<«.•  íOHH  t>  t'-.3   ,"iV-rt•• *    n «••ij.Ar^t« b Widern vhtch ara 
develóme'  by divari; rvJin-r   , Tüduc'ci like lite   Bauffr doubl* diao 
blender,   i.oecijjfe  >» IIü<'.í  «c -e  r'»ni«ir,  et<.. 

Tre  fibre »ut   u« ie-(r*-fi by a.r ruling at* icae distributiag 
th» dried ""•] j^iuer? flVi:   fr.vr -¡ .r aaspeniioi on a transport wire 
beJt,   wh?r>hy tn : m*t   ..R  .if+'.-n denai/ird by thi   "ppUoation of 
vacuum.    ì)ry ¿"c Iters    i-*   '.v. M.  ir, di fe rent   „ypçn by su^h firma 
at Wanning*.«in iron -..orVm.   Señen, k    i te 

Tur  'A r.'c'. t à TV 

compre**od  by  i  re< 
oui   In fruiti- ¡ ¡,y. i •: <f ''Hf 
for the w«i  p 
cloa.inf. 

vre *¡ i   i ó*" — ; 

fcj '   ..che.   mi    <.' t-nr-tiiitoap'y pr*- 
:)•%-f-.-ti. j.    Fui,  pr»,Kí'j.ní" J5 carried 

w,;.h '¿.-hop 'j; >-i fio preaaur« than 
'<T>/P'í',   w;' wj-,    Catena frr ai ''ltanaoua 

Due.   fo  t,.e   .n . pr>iatur.    e   "i T.
¡
   3)* t.h«   Dai,   tha r/rrainf tun* 

in E.Of Mr   .li fi  u,i>;:.   tni   •*^i;i .,»••   y  ' l,fe p.t;*¡   11,   ^t   the  nane  preaa 
t*wp*ratu'r* ii   e int 'Mi;   -»t     !ï w«-',   1't.hd.  v»n»»Tv   th« time i* m^r* 
th'in iioHcJ*<i.     'k v :• » ff-'.  ún-.i i :ivfiT    .•  -,-t  *H'C-:'8.-''iry  aad tb»j 
nsut.nr   ^s >'   1*»   ifo  l •   o.    • oth  :,J-í,E ("-r-?-.-. 

•'»irfl  induatry va 
* -i':.!„•• *yx*-  -¡».«rtiole board 

^     "'   ' .'i-*  ' '/rl  .     r . r.í  ;|        »-J .»f>(«i   1 f    , 

tie  H3B       T,-!.'  »-i-,   ,«.   t      --•,<:>    ,.•..• 
«id anjovu  a tv-.j.tr,  f»i..f. < ..'   .^.i i n    SJV .«Ar!-.'t. V'ir has _ 
thiclrnen     M.tji'.r í" r-ie».r«.-..  ;>r-*.«i 1 <•   -.,.,» .i,   .-.(».   iP-Vunm, bmt  la 
«ore i>iv¡,i..^rao'.1í.   h*v :.<r  <i-ci   n i ; - ri.ii*.;..•,   *i,!^»i  p,t|>ftí   ind food 
áia*ne.r>ne     a 'h>:\  *.    m«  • H-   a  .»iftiv-;/  Ir éen»^-y and coat 
'•íchiiúi».   Vi* , v.vu , .    p -3TV r-!i«.   'i f  ,...-• tj-.j. *^oari-.  TT the  am 
thif'krienr . 

•itF i **-. »a« e".   i.-»*c. .'i,-,:'d^'(u "h.p»» w.»h %¿  • i~- f t-a*iriahj-rta 
reai.i une   Ht WHï in' ;.-a**¡a   *h-    "'o. '<-.vin.' , -rap«7>t i*n: 



..1 ' - 

DaiMhty g/^. 

Ifeiattnea* mir. 

Bandín^ etr-întft: K|../r...n 

NMu.U6 of 
• lasticlt^,' kp ''"<;• 

Internal bond '<p/~.: 

Sw**lin/ç i<M  h re. "C 
Watar abdor^Ucm/ 
?4 aoura < 
Linaur «jrpar.sn.cp 

Ü.5-,«. 

1",;.0 

.'.6 

>'.< t 

¿•.17 

féuag  H^rdwoofl 

0.64« 

;'87.o 

2S.2Ü0 

7.7 

3.1 

0.1* 

Daaad on txp^ritnft   in N'ort-i »•?» • ti-»¡   .ir:   »tportaJ  à t. th« 
Itairth Pa et lei aber. r<t Sy-spoaun <•*• the. W. jnJnfJ <n Ht  t* Univermty, 
Ml»»» in 1970.   t.im rr-anuf %'?*«ri'i*< procer af fT.jj ima   the  following 
oharact«riatic«: 

(i)        Raw material» *:-#   'iixprtiaoo-i * r BO   »woud pulp   '.aqn,   chip« 
•having» «nò *ve'i «nwd^.': .     inp<ri.ijit  la   f.h«  poaatblllty 
of as¿114       wmA  nM.r<i'«">(KiM.    ¡J>.>eialJe  * il"~t%*,   «uci   an 
Magnate,   ara   «Ujt*b.*i  a,;   *r ' I .     '>•     i<1'fit-, re   »• outer t. 
of the  »food   la  nal o«i   :'í;we       »W-Iwoui:   fa-k  ¡í-ui  nJ 
tnílu«r;o«   'in  bc.i'tf   •. roj^er'   «a  to   • 1.  eV^ri..   nf   ;if. 
Hightr eoita^t rtii.':.-i atrt-ajrth.    .>oft«uod »nouJrf be 
dañarte««. 

(ii)      Ptl>tv> pr->taratù)n;     J/o^r of   ir.f -m ai/r- ara at«a»«d 
IR ai disfater for About   '. :.-ii.ivt.»*¡  .»1   at" -wn pianura a 
of 7-1C   kp . mc\   rt«m»ndi%, on hp«.ii-t.     ï"h« »oftana* 
chip« pa-*» di.totiy  *••<*•  th* di»e^r to   i prcaaurisaa 
attritior  ¡r, U   v b, w 41   ,  una f'-o* thit  »ir.   th<   fibra 
la bloyr   into tí« ^ffr.    Th«» f restie un r<+ tfte fl^ra 
Bhauld not  be .\a tm* 4» ne»ned  «a    iar-dboertl. 

(lii;    aryia,r of   the f'b»e  it. <j#r-.<á   .ut  m a dm ut-fired 
flaah or tab»   dryer,   sir     a   the  ' tarinehinr"   typ«,   to 
a «orati:-«* contarli, of 6-/^.     Ut  £U« faJ   >;«mp#ratur* 
in  tit* d-'Vfr   i«  s.ppro^J"!«4 <• ;•   idi'*;?. 

(iv)      Blandinf o*   refjnr, %nA U'ir ivn' 
•allr darwuty cf atoOi.t  it   ..' «it/m"1 

tha llandinr vitr   retir,  in  'ne >.»-. 
«©od  v*irtlCi«3   .K  un «at to  *^t» • ., 
to far« sails wniv,h pravant uni  - 
raain and  t pr* ^" •  ("*• « t *. \§r      !*pr 
a»fa>eii   into * atre*-*-   ' *   *H.*-T    ... 
paaaae thromrn «.- »ttn-;>n o\'. \ 
•ingl«  "ilmc   xyp,•;.     Jlm-ihe-   p>•;• 
raatn thro\^n tN   i,«»    o»< tnsi 
Bauer 44'   dounlv   <i«    1 .#IMK V 
In th* tati   of uat•</ ••••.•»  r»  s 
f^rtalttaryle  or #•»   v    ».    *,:«r 
io *ht  r.h  pa    n  tM   *,*<»"«i*».. 

*i 

Ptrr#   ,.^a « vary low 
Fir thi* raaaen 

• v-y'i  >l»tA»tn for 
n«"ctaa<»  f ' r»   tana* 

•m dirt     hut   jn of 
•> "o?^   ir»   "e^tn  m 

'h!*-   t/ie   . i>>r*   in 
(,e .r     i^T »ut ílaléron 
»••iMy   .-   to fmHl  tha 

a  H #!»t* - ( «1. |f. 

^ii   <a   tie  ; r^oadwre 
v  r*!   ii oui t. «a a» 

(v)        *altin^  • i-  Mr"'.n     •«    . i,* ,iw¡ jtjHi y  ,v e   'wur-i»aaa 
vaf. iur   .D>i«r  3'   th-,   Matn 1 .i|rt an   ¡ro    iternr  tvoa- 
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I if! Mi I«*},«!4* Mm 
Bolli 

fetnalty *#/•* 4S0 4^0 - &)Q 

HtMiUltjr * 6-10 6 - 10 

Hater Aaaarftáoa 
24 art. 

t *o no 

•valUaf 24 htm. % 10 «?0 

lMAI*f Itnagth 
9 

30 1*î0 

Int t mal Baa* 
Straafth «•/•¿ 1 ,• 

ifateiaa of 
Elasticity **/-2 }.000 1*).OQ0 

•-*»• •*V*»2 ') 

Caataelvity 
kaal/ 0.04 0.06 

20 

400 

a«>o - nod      noe 

6-8 5-8 

30 20 

10 

300 

10.090 SO.OOO 

10 IS 

0.08-0.1s 



(•i)      Pi-ej-preanin* i« ¡.causai.,  t-î reduce the thicknoa* of 
th«  iir,3(. »,.,-.- of   >w- *;..•><> t ?  >nfTi to '-omm.     A pr«- 
prt>:is*d r,iü'.  >tHov.»  trj.f-' iÄ ^r.i uai»r transport  of 
Ih«» -Tat to i»* net,   ;JphH  f t»,,   cMil-JrsB F-/at»m and 
r--du'"-ea *.'• e Kíi'v   Oí* boari;  ßd^i» -'rim. 

(vii)    Hot  .íreeoír^:    frT *.*B predine,   -inventi« ¡al équipant 
is ut**d vith -uml-iiwcu:.. dor i'Vg of the piatali  una a 
.••«ul-letii»  ^yttrn-,       in      ''3 factory (»puait plant of 
'.he  Olote,  :\^,,"Hnr,   •**» Vork )   (  na/vo-fraqiwney 
ourin- Hvftten, ('.n«riiv-'!   . c ..18íí in conwx.tion with a 
four-op».íiiriíf :.rep0  !.*,) .¿>   <.,aa p.-od-j-jed by ^aabii^ton 
Iron fiorV.-.i of  t.-.f»  ocwi Si?e l'.OO x 'áOOeim.    Contraeteá 
with   th*  pre« ,.,,-.1«  fo > ^mr   board glued with ar»a- 
íotmai.r'ehyd» r»jsi»' b.   .-w-, ,ou net f.r««Mein# of 8 minuto, 
in ccmbinaUoi «fi th  >-?„<Uc-f ^<Tu«ï.<-.y,   th« ourin« Us» Is 
reduced t'"> 10.' „er-nds.    For pheroHc reenR the curing 
ta/\"  ilV;'v-ut -^   i!)ril«»-«   blJt hirier temperature« up to 
130~,-00 C '•!! be   ¿sed and  rating t im« f.ubstantially 
«hortenod. 

Th« hi^ii  f'-equ. nc.y geiwrctoi  uned has an   input of 
fOG idi and * frcruerir- of m megttoyole«. 

Pref;«ed bP.\rdn «re  >•: I.OTT.J  a^d t.anifed on both aide« 
•itfc a md« bei?.  «ander (».r.  SreUhwaj).     Finally th« 
board* «re  dimmed  vui r'ored fc- ¡shipment. 

Baaic figures ch.i'"ic**riÄin£ the property and tr.e 
produci m flow at«?«« nf   varinu« typte of tibreboari 
are  «hour   \>   TaM-    n Hnd   Pigùr?   ! 

C»Btlnuoti .  Ha> -i o;rd .PtyiucUon 

'ftough '.he v-oni.nuouf wn.i',*tv(  of particle bc*H ha*» Uen 
known «d uaed ov.r ti.» paat ,0 year.   (Oka'  *rd Bertra»' «yete«.«), 
fibmkoard produrfor. hac up to mow been oal.r in m,   i-4aylta;ht 
praeaea with »n->«.rn¡rt«d «tr*k« ftm-in*.    According to a reoant 
faibli cat ion „r- »or id «K,,i.   1V   -,,   No. ?,   WMftlrwt,,n Iron *>*; 
•enttta,  U.S.A.   r-\n  in r.o->s¿t *»• • irn H con-lnunu* belt  preae for 
taw productior   i.f »iKi^ït fi» •#   i ira*-..,-!  with  -/auuhA f«lUri, 
•pre-beatitif and *i,   n(-«iMr.v  entro,  gainaient.    The new production 
line  IB dcsuned  fm   ,j.rdt.-.arJi» cf     .;. up  ... t .'-m thU-tne««.    At 
a «tandero <-uokh*r.< M   ^.>r    vrn  rfidth  of  10m,   the daily 
product^ «an  reach  H'n; tona   UM: at   * widif,  o:  WOOmn productian 
—r be "-o tonr.    Knr,,  r..»u(- tt nata -rav he obturad *fter etu4yia* 
the imtui «utpu»    f th» tir.-.  f-:i cpacitj rl«t.  winch i« «nao««« 
t« ••   in proiiuot'. or  ti'unr   ;\n*   .t   i'»/i'. 
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3.       ?fi^.^_OPJ!,T<OCt3SS3 

*~>    T0ng•!lM> •rl0Us 'W c'f i--»î>r«>-o%m mention*} above, hardboard« 

of highen.  impartMìoe.    rno  -.«rj dinde p^d-icti.-i» or    natation board 
indicata ; da^ward  >;á »td   i ••     .aanu'a^ur« .,ar. W   .«cenmended only 
if a uetaUea f.aaili.jt>  sudy pr .». îC-:   a ..Ul "îcvnv  market. 

-«-. !fB 'f' '\Ut"1iv' l1ev* »piMAc -uv»  it -.an in «an.v caaee be applied 
•or. fuvovrably  the» !.a>«bn,,n  ,,   F..,-.,.;, D0îr4.    î1lif,   t „oiïvar 
requires umt.» of hl«hev capacity  i- ,rxtr to arante   aoo.pt.bl« 
prie«.  MJ corre»^.-,^ prorit«,.     Arc•¡lfc * * *»erie«i experience, 
xuta vu^b « ^Miw   >L ^   -no-,  p<-r 4*v a^ pro'i tabi«,   a capacity 
»Mrh  .i8  i«ai. • r-.ot asacar!,   to       country ,-itl-.   iianu.d rr*,*e\.. 

¿'or tlic product .en   n' ¡lArdbc^-ci 
a. shown befoi«:     ., wt t i>rd a  iry - „th- 

is ic yrocfB8»-p  are liable, 

In count ri.; s   • iti   3 Ir il ••t w%«e    r«Bvj v*n tl," dry  ^ethort offer. 
ertala pcaaibiliti*e tor tra narufaot^re of fibrvboanl. 
Method urdot'btodlv hio bo*»* -vmbl« a*<»...n' v*oe,   su-h an. 

•t-. dry 

**••••• " • lmi.r.o.:.:.oi, or »he «*p. t-v\jr ou-.rM<" 

» »norte;- ,-,v»e» c.-cu-  ü^ 
u+ i. i za ti or,  o-- the he 

;.v t'i 

prtsiff 

AX\rr   of 

joi-ae >ut ire  u bettor 

e   )'%:flr  amoot.h  on 

th»   tpanuf»i.tur?  >f mi.' i «y i- t,fi\( ? 

Ua J^V^""  ^   V '" "r'JC,,KÉ  ;;1,i   :C-'trv- •-'^«vant.vttr, froei U.# point   »f view o'   o> <»    .pi,„ ni uUr:«F.   »0 >taiip .: 

.(mo p»r dar 

,.?ur tha-'i  for  x   wet 

plant M  ,,'i '     . .,t;v i ,;> 
& >» i ••>   f eco •* c.¡.¡ 

the  irveai«tot  • •<»a-¡...   RJH   • 
proresa of   T>K   sa-,-,  -^-pji 

the proàt.ftioi'. ocuit   t>,r j. ,ito,  ,U{«'it_v ait! 
hiftiar wh.ie  t.ia co ¡mump t: en of ,v^in  in*->«&•*• 

«p CíA,   attenuo ' -lURf   be  jm,d  ' t«   fir*  ari-i 
"ifvJO.iO'l   h*».-:; i i 

Aii   ...uipimin». roi.ratiiK^.t ha-  t,v ^ ,i09er) ,ir*-,tiy la pr#vtnt 

•aeap^ or duat an.,   , fí- „ivtriruUar. i.h^u«i,r,a the plant.  ' fon»« 

êCrwBln« a«. -*-t-«p»      Ov-rh^tm,   ,f  rot.ua« ^MMM .,«1 con^yor. 
•vtt «•  preßtet.     It   tli ni»oe...ary  to   ,rtm>   tool* for quck detection 
or rip», a. w*;l   %• t<.  la-rrovr tn« «af.'v yaim:<. e*p]o.l"»r. 

Th*  productii.n  t- -rmolo^  ¿5 <n<:r* sariiti^ »nd   ^u:„, » 
high.-  technical   ¡«vai   frei   >p* r-«t i ^na !   at »ff. 



u> 

If the  wat«;r avallali i i ty  . -  no:  critica?   ani the eatiroeted 
demand lover tran 1O0 tone  prjr   i^y,  ¡; derinion in favour of  the 
wat  proo*Ki»  wüulr'  h»  imucet-'í.     ?t<* we*  p/->-¡ene utilises 
n»chinerj>-Trtr*ch...has teen xei; proved tiring rofuvy yeRre of e-rvioe, 
is  •ampler to r¡ue •*4r»-T-.benide« V> j nf 'icúer  for the staff to 
underetand na  1.0 i J. ^ ••'vr-vl   f im licifi.    Bv extreme clr^ltut of 
wate>   r* ci reu'.*.« on,   th'  n*er ccir.r:rr.j>ticv   %ir  bf hci"  i<3 reasonable 
limit«. 

Conce TU ,t*f **•-  ••¡if» i 3«  of f.uii,a'>!<» c ipaol',y  for a hardboard 
plant,   reference  is mafie  tu a. '%ti puppr of Q.  C:*n of the 
Defibrator Cnpany,   WHO .-fin  fitina ahov, coetá for wet and dry 
felted hardboard,  depend.«;.- on v»ri:o<( iirit altea.    Ir Figure 
2 «aohine coats *re ;<h>.wri,   >.•   v< :UT'« I bulging conto and  in 
Figure 4 product io-   coati:,   ir.  ¿u'iing capital   anata,   if precaution, 
in*ereetB,   ?+c.    Trt coi ta art- srowr In Swedieh   .urreney and ara 
more valiti for develop*j countriee, but may alno aejvr aa »t baeia 
for comparison for cc «/e'oj.j n^ countries. 

According to these P'.goreß,   trie we*, proceda  »ee<i>e to be 
»or« advantageous  in unita with one preas th¿un  the dry proceee. 
The production output is,  however,   limited to 1^}0 tona par day,  but 
it eeeme to be evident that  a higher outpjt   «ill  hardly be  required 
at present   in th*1 moat rievclopiog countries. 

In api te of the qoic*   fc"^1' < f population the aartret in the 
majority of   devlopine countriee  u rath«-?* limited - excluding 
eoaia oil producing cüunt.rifa      due  to the moriett  Level of 
lnduatrial lzatioi and the  i'v  incoree per capiti.     The development 
of hardboar'i  production shouii  advance,  therefor»,   only gradually 
and on the  baeia o;   i*Xn.{\»d i-irKet ntudie<i.     ?h» «m of »oat 
develomrur court ría» nhauJd  there.ore br to purchase unita a« 
email  aa poaaib!« but wKi<">. .^arante" a uouno economy,    for 
wet  fei ted cardboard a *>0-f0 ton r*r jay unit  eeemc to bf a 
•uitaole min'flur..      'or auch a olaM CAp.i<it/  a detail«: analyaia 
ie ahoiim ir appendi.» 1, vc;í<-ri ¡*v   nerve as e 'node'>   for further 
oonaideratic-f. 

Coni-em:!i^r thi   ietaiifri procedure ^- ¿ele- titv* and purchaemg 
new equipment,  attention auould be t.aid to the  oaper by A. Travnik 
en* i tied "Oewral oele-tio , Ouicifl-'nei for tfoodv*orkirf Machinery** 
(IDAB'1M/6> premetter! at   the l"«IJX> TPohmoa1   *a»ting of Veveetbar 
1971. 
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•MfeiA« C»«t« 
Milli«« S*«di«h Crown» 

••t 
1 f—— 

1S m  

ft*itMtl«B tm/14 h 

». 1. »Ifctol e—%• *t J,2 M MaNfcMVi by ti% «i Dry 



-18- 

»ttllilaf «o»t« 
•Uli« tM41«h «rani 

W w 
rr«4«tii«i tw/t4 hMT» 

PTM«M. 
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Froototion Cotta »rad. eroono/toa 

5» 

—* 
100 

Dry 1 proto 

SO " 
F»cxS action ton/24 kr. 

900 

*•* 4. Production Coot» of 3,2 o* Mordboord by lot 

tad Diy Prooooo. 
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APPENDIX 1 

mUSia OP A MODEL FOR k HAKDBOARD FACTORY Or 20,000 *OMS PI« YEAR 
PTKÏÏJUCTTON 

Production  laya: 

230 per year avera^inrf 22 working hour« 

Daily production: 

71.4 tons   or   22.319 « 

Sise of hardboard: 

1220 x «S^OO x 3.1 mm 

duality» 

corresponding to world standard« - B8 42-1961» DIN-68750 

Technology: 

wst process 

Raw material: 

hardwood-small logs or sawmill  residues 

Aaaumptinn of region and years 

Mear East?    derived from price offers of 1970 

1.      Basic Equipment 

*' Preparation of chips 

2 Meo Chippera •- type KJW 
1 Screen - type KW 
1 Chipwaaliinfl equipment - type Defibrator 

b) Dnfibring and  Biting 

1 Defibrator LVPB 2 - type Defibrator 
1 Pcfiner - Aaplund ROP 

Siting plant with melting, emulgatxng and storage) tank« 

c) Wet board ^orciin^ 

1 &tdles* wire machine - type Sfóderhamn or KW,  with 
suction and prese section, sheet cutter 

i) Hot pressing 

1 ÎO-dayligM hydraulic press with feeding sad discharging 
devio*,  complete with aurfaoe and traneport oaul»,  wir« 
aereens,  grinding and polishing.machine, for tri 
board site  1220m« x SS0*** 
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2. 

•)        ZalalaaBf 
3 Heat troataent eaaabero - typ« ****** Plfctfaarikoa 

wita 12 traaepert «aft 
3 Coadltlonlaf ohaaeero 
1 Triming Iqulpaeat 

a) Iteaa bollar for 10% eteos/fer. 
30 ata preaoure, oil firlaf 

•) Kot «tar plant for 30 •*/*$ •*• 

•) Aootrieal equipaeat 

i) Goat rol aqulpaaat.    Xaetraaeatatlea 
•) Plpiaf tad fittiitga 

f) Repair ahop 

f) loar* eratlngt    lift tiuok 

a) Oil iaaregaater for 1)t/24 kr. 

i) Piro pratootioa efalpaoat 

j) froataeat of effWeate 

k) Ooatrol laboratory 

«•la** of tke aaoaiaaryt    apprexiaateljr fOO toaa 

total iapatt   apprexiaateljr 4,000 Ml 

QfoojaUon flan* for 1 toaa of Board 

•if" 

BÜfÜ£¿fi 

Mi 3_n« 
tfeed - aardvoad a3 

2 
Okaaloalo aad aatitlveot 

Fhoaol rooln - 
•mraffU 
Oloio aoid 
Uq. aaaoala 
AIM 

oolld   k* 
kff 
kf 
«i 
kff 

20 
10 
o.* 
O.J 

10.0 

Oaaratlaa- fumy 

Boot riel tjr 
If' 

ktfk •oo 
Pool (Rant) t 0.03 
Matar a3 10.0 

•at. 

ftaff latear, aot. aaa aoare  12 
120 verkere 

IXJattl HlJUtt 

5.43 10.90 

0.311 
0.14« 
0.224 
0.02 
0.4 

4.22 
1.44 
2.01 
0.10 

10.31 

0.01T 13*00 

10.0 10.03 
0.003 0.03 

f.30 

0.* 11.76 
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Ornarmi Mtaaftr 

is 
1 

ftifiaMr 1 
Clwalfft 1 
Mal— NaMftr 1 
aooouatant 1 
»eokk««p«r 2 
Laboratory 
AMlatant 1 
Oltrk 5 
•torokoopor 1 
Ssoratary 1 

M'Pfcwi Operator 1 
frmok orivtr 4 
••eurltjr 12 

1,000 

500 

500 

400 

400 

joo 

200 

200 

150 

100 

100 

TO 

1,000 

500 

500 

400 

400 

1. 

150 

100 

6,300 s 12 
1.2T6 

7*, 680 

t«p#rvlMr 3 
VtrtMa 4 
•MUjr «cilio« 25 
tkill«« 48 
t«ai-«klUoa 15 
OtMkilloa 25 

*lf*M  ftai 10* 

300 

too 
150 

70 

17,850 i 12 
214,200 

21,420 



6.      fimi, Oopital Invent :«nta 

2 It     140,íX)0 m    at 17» 0.03 

lite Improvement« and roadi - estimated 

lailainga and Civil Work«! 

Factory building US# 60/ir2, 6,000 m2 

linistrative offices - ?00 • 

Staff quarter* - estimated 

koavations > estimated 

Foundations 

Water baa in and cooling poni 

Katar towers 

Storca 

Sau*!« disposal 

Silo«, oil tank«, pipine 

Haotrio illumination ani flttlaja 

«ateríala handling 

Pira protection 

Heating aid oooling 

Farai ture,  Fitting«,  Equipment: 
(officeii,  »ton»,  ohanglng rooms) 

fruoka and Trar.Tp'-.rt Means 

Machinery and 3par«n: 

C and P coata to harbour 

Marine Insurance - 12JI 

2 years apar« parta 

Handling and Transport to lit« 

Designs,   Drawings,  Kriov-howl 

Suppliers'  fera 

Local consultante'  fees at 
f% total civil coste 

4,200 

30,000 34,200 

360,000 

10,000 

200,000 

15,000 

190,000 

25,000 

50,000 

90,000 

15,000 

25,000 

150,000 

30,000 

30,000 1,15Ì,000 

'30,000 30,000 

50,000 50,000 

2,600,000 

34,000 

450,000 *, 2*4,000 

10,000 10,000 

150,000 

80,000 230,000 

4,7f4,2O0 

•••/••• 



Frtotions 

Supplier«« t—, «taff oa»t« 

'••••€••» living coati, «to. 

Uc»l COB*.»;    nut trials at*  labour 

Start-up and Comicaioninft 

tappllar«*   f*««,  ato. 

1 «witta «xpen««* 

Traiamo of P}ant Staff 

Production fjcpcnaaa 

Oontia««nal«a    10* of abova 

fOtlL FIX» CAPIMI, 

10,000 

$0,000 

900,000 iio,an 

90,000 

»0,000 109,00 

50,000 50,000 

130,010 150,009 

570,000 570,000 

6,276,000 

7. ¿Qf •*. 

tihMloaia aad Additiva« 

MUetrlolty 

F*»l,  Oto «m am« lfat«r 

Oparas and Mnint«na*c« 

Staff and Mibour 

Administration - tv«rh«ad 

OapNSiation 

Otbar« (includili« 
Continnapciet) 

TOTAL 

tUmmr 
218,000 

206,200 

316,000 

201,000 

190,000 

235.620 

A4.35« 

3f0,14O 

i«9,750 

I •iTfia-USj 

10.7 
10.1 

I5.5 
9.0 
9.4 

11.5 

4.2 

1f.i 

8.0 

10.90 

10.11 

15.OO 

10.10 

9.50 

11.71 

4.21 

19.0 

2,039.0*0 100.0 



«5- 

(1) tfe«4 

(t) Ch«nioaJ.w 

(3) BUctri^i'y 
(4) Atti 

(5) mur 
(4)    àtalaiiilrfttiv* Staff 

(T)    frette*** *u« - 10|( 

(8) Ouparviaorj Staff a*4 
(9) Itelfart Wmt - 10^ 
(19) Oa«n». 

(tt) Maittt« nanne - Katari»! 

Ot) »*pi<»Qlbtioit 

«Mainai? - 10J( 
Civil «»iti . j* 

**lelat - 20|C 

ín) I^**8* " w"* Capitai it«, 
0.0» ita» 2,3,5-10 

(14) 09Atifl*Mcua _ 1(4 of 1,0)3,700 

343,009 

41,(40 

1,54» 

10,010 

21«, «00 

tOiffOO 

H«, «98 

200,000 

1,000 

7«,éêo 
T.éTO 

214,100 

21,4M 

170, ( 

ne, t#o 

4,300 

2,039,0*0 

••   fut1 "-iril "mn 

capi-tal 
Marking «i^ „, 
(3 »atitha of total) 

5**p,GwO 

lOféL CAPHaL 
•,TO%000 



'O-    «litt CootO «f Pro^ttlffl 

Oroa» outrai per y—r 

•»¿••ta - % por yoar 
•at Mtaat par yoar 
la if. •   6,052,000 

Protection ooot« por /oar 

im m 

to,000 

600 

19,400   « IMI 146      *,8i2, 

2,0», 

Orot* profit 

Hroontof« of total capitel  invootaoat 

UMt Mttlt 

par ton Mt ( 

par aaja»ro motor 

7*1,000 

II.TH 



t • 


