
                                                                                     

 
 
 

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

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

 

 

 

 

OCCASION 

 

This publication has been made available to the public on the occasion of the 50
th

 anniversary of the 

United Nations Industrial Development Organisation. 

 

 

 

 

 

 

 

 

 

 

 

 

 

DISCLAIMER 

 

This document has been produced without formal United Nations editing. The designations 

employed and the presentation of the material in this document do not imply the expression of any 

opinion whatsoever on the part of the Secretariat of the United Nations Industrial Development 

Organization (UNIDO) concerning the legal status of any country, territory, city or area or of its 

authorities, or concerning the delimitation of its frontiers or boundaries, or its economic system or 

degree of development. Designations such as  “developed”, “industrialized” and “developing” are 

intended for statistical convenience and do not necessarily express a judgment about the stage 

reached by a particular country or area in the development process. Mention of firm names or 

commercial products does not constitute an endorsement by UNIDO. 

 

 

 

FAIR USE POLICY 

 

Any part of this publication may be quoted and referenced for educational and research purposes 

without additional permission from UNIDO. However, those who make use of quoting and 

referencing this publication are requested to follow the Fair Use Policy of giving due credit to 

UNIDO. 

 

 

CONTACT 

 

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

 

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

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


Stifts 
UNITED NATIONS INDUSTRIAL 
DEVELOPMENT CRPANIMATION     -, • ;     .   .• 

Dtstr. 
RESTRICTED 

UHIDO/ITD. 325 
e\ i'eDruary 1^75 

ORIGINAL:    ENGLISH 

ASSISTANCE TO THE QOVHRHKEWT OF YUGOSLAVIA 

(IS/YUG/73/OIT/II-OI/03) 

ASSISTANCE TO THE PARTICLE BOARD PLANT OP SIX 

"VELTMIR JAKIC" IN PLJEVLJA 

"•At"À 

Technical Report ,1/ 

hy 

P. E. Tack 
UK IDO Expert 

in the Production of Particle Board 

J/ This report has been reproduced without forami editing. 

id.75-944 







- i - 

HRPORT ON VISIT TO KOMBINAT INDUSTRIE DRVETA 

"VELIHIH JAKIC" AT PLJ'r?/LJA - TONTSÜEGRO 

TABLE OP CONTENTS 

Foreword 

Chapter I 

Chapter II 

Chapter III 

Chapter   IV 

GENERAL 

MAJOR IMPRESSIONS AND FINDINGS 

2.1 Raw Materials Used for Partiole 
Board Manufacture 

2.2 Technological Description ^.nd 
Working Principle of the Particle 
Board Plant 

2.3 General Findings 

2.3.1 Availability of sawmill and 
joinery wastee 

2.3.2 Recovery of sawmill and 
joinery wastes 

2.3.3 Competition between pulp and 
nap er industry and particle 
board plants for raw trei.eriala 

2.3.4 Production, consumption figures 
and prices 

2.3.5 Lack of technics 1 knowledge, 
process and laboratory controls 

2.4 Technical ami Technological Findings 

2.4*1    State of existing equipment 
and technical deficiencies 

2.4.2    Technological deficiencies 
2.4*3    Quality of boards 
2.4.4 Plant productivity 
2.4.5 Laminating of particle board 

CONCLUSIONS 

RECOMMENDATIONS 

4.1    General 

4*2   Proposal for the Improvement of the 
Plant*a Productivity and Efficiency 

4*2.1    Short tara programme 
4*2.2   Medium and long term program« 
4*2.3   Eventual long tern programme 

4*3   Technological Recommendations 

4*3*1    Adhesive« formulation« 
4.3.2   General technological instructions 

iii 
1 

3 

3 

3 

9 

9 

11 

11 

13 

15 

15 

'5 
19 
23 
24 
24 

26 

28 

28 

28 

28 
34 
36 

36 

37 
IB 



-  ii  - 

Chante,-    y      pJÏÏAL CONCLUSIONS AFTER MY STAY IN THE 
VKL1MIR JAKIC PLANTS  IN PLJEVLTA 

fcgo 

40 

Aopordr,     ! Adhesives formulations 

Appendix    II        Press diagram 

Apptfiix     \l\      Quality control methods 

41 

44 

45 



- iii - 

POREWORD 

Upon a request of the Government of the Socialist Federal 

Rapublio of Yugoslavia for Special Industrial Services,  Mr.  P.E. Tack 

hat been engaged by UNIDO as an expert in the production of »article 

board for a total duration of three months, with the possibility 

of implementing the project in two or three phases. 

Purpose of the project»    To assist the management of the 

particle board plante in Mojkovac and Pljevlja, upgrade their 

production technology,  increase productivity and improve the 
quality of their produot». 

»i« report cover» the visit to the Sumeko Industrie Kombinat 

"V.liair Jakifl" in Pljevlja, Montenegro,  f• 25 July to 15 August 1974. 

Tha «xpert would like to take this opportunity to thank for 
their help and assistanosi 

- lag, Ostojié Diagoair, Teohnical Director of the 

Veliair Jaki« Brterprit¡e 

- *Y. Toaanovio Radoje and Mr. Baebic Slavko of the 

particle board unit 
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I. GENERAL 

The Sumsko Industrijeki Kombinat »VELIMIR JAKlC» ie an important 

autonomous combinat and forest enterprise having a „ell diversified and 
good integration. 

The following manufacturing units are combined in the Pijevlja 
enterprise: 

a) a sawmill whose production capacity in 1975 will be 

80.000 to 90.000 m3 of coniferous logs; 

b) a particle board plant with an actual yearly production 
of about 12.000 in3 boards; 

c) a laminating plant for particle boardr with a theoretical 

capacity of 1,200.000 m2 per year; 

d) a unit for the production of «indowc; 

e) a unit for prefabricated housing elements. 

The particle board plant,  supplied and installed in i960 by 

S.A.  Siempelkamp, Germany, has already been reconstructed in 1968 by 

Hemal, Germany.    The original three-daylight Si«p0ikMP pres8 has 

been replaced by a four-daylight Dioffenbacher presa. 

Teohnical data on plant and productif 

1 )   Jygejrf board 1 

Three-layer particle board with rou£h miù ccarse surface 

layer« unsuited for eoonomic and quality laminating. 

9)   ftni«hed_board¿ 

Siset  I.75O x 3.660 mm 

Thiekneee ränget    fro« 10 up to 22 «a 

fceoifio weight:    varying for a 19 ma between 700 and 

900 kg/«3 
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'f'y^e_of p_ress planter 

System:    Caul  system 

- Dieffenbacher hydraulic press without   automatic controls 

Siempelkamp hydraulic   system 

- Reversible forming line 

Ty£e_of flake c-reparation: 

Tn three  neparate preparation linee: 

a) One surface  layer lino; 

b) One core  layer line; 

(. )  One combined preparation  line. 

plí'iii   'i 

v;i/'. e 

lj)    Finiñhed_boa.rd_i'_tilisation: 

- for laminating in the  Combinata own olant; 

for use  i-,  furniture; 

- partially for u¡;u in prufabricu'Ltci housing element h 

by the Combit.at's own unit; 

- defective boards and partially uced ones ar^  sold in 

the PI j evi ja area at  reduced prices. 

C)    £aj¿acity_of the pliant: 

The theoretical n:?sxinra capacity of the hydrauJic nres-s 
3 :: about  24.000 m    (three-rbift working - 300 days a yaarj. 

The practical yearly capacity is only 12.000 u5  (tbroe-ahift 

••   ^.00 dayti a year). 
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II.      HfcJOR IMPRESSIONS AND FINDINSS 

2.1      Raw Materials H8£tLf2r_p,ârii£1£ S0^ Manufacture 

For surface layer: 

coniferous round wood} 

coniferous saw Bill wastes (slabs)} 

- shavings from joinery unit (light material from the 

Keller separator). 

For oore layer: 

coniferous and beech round wood} 

ooniferous saw mill wastes (slabs); 

- shavings fro« joinery unit (coarse and heavy material 

fro« Keller separator). 

This three layer particle board is mainly manufactured with 

ooniferous wood and wood wastes.    Only a low percentage of conif eroue 
round wood is used. 

2.2     Technological I>«Bcrip_tion *»* H0!*!"! frtnoijjle of_the_Particle 
joarg Plant 

is already mentioned, preparation of flakes is done in three 

different preparation lines (see flowsheet on page 4): 
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1) Surface layer line 

Flaking (mainly out of sawmill wastes and sometimes coniferous 

round wood) is done in an old type Horabak flaker,  type PRZ 28 (see 

item 1.1).    A pneumatic conveying device (itera 1.2) transports the 

flakes straight into a bundle drier through its inlet rotary valve. 

The bundle drier (item 1.3) is an original Ponndorf drier (steam heated) 

but a new bundle has been made locally several years ago.     Its dryinr 

capacity is around 370.000 Kcal/hour. 

At the outlet of the drier, flakes are refined in a Ccndux mill 

type CSK 600 equipped with a 60 x 8 mm screen (item 1.4). 

After refining,  flakes are conveyed pneumatically (item I.5) to 

the dry chips bunker (item 4.I) without any classification or screening. 

All technological comments will be given in the technical and 

technological findings (para.  2.3). 

2) Core layer line 

The machine list of the core layer line and lay-out is almost the 

•ame aa for the surface layer line except that a vibrating screen type 

Niagara (item 2.4) is installed between drier outlet (item 2.3) end 

pneumatic conveyor (item 2.5).    The core layer drier has a heating 

capacity of about 630.000 Kcal/hour. 

3) Sombined preparation line 

This preparation lino has been installed during several plant 

reconstructions in order to recover all kindB of slabs directly at ths 

«awaill. To avoid bundling and transport of these slabs, ehippirg and 

flaking is done near the sawmill. Drying, refining and classification 

is done in the particle board line. 



- 6 

a)    Equipent ¿ristailed ncai^thc^nwmill 

An old disc hopger,   type Pallmann  (item 3.1) p'oducc-E 

irrt•(-..lar chips and man,- very coarse   splitters out  of the different 

kind:1 of ¡ala.cs and edgings cornine from the sawmill.  The chips are 

trail6;,->rtod io a vibrating screen,  type 2 stage Niagara (item  3.3),  by 
r,he  .:•: >i' rifugii force  of the hoggcr disc  (iter, 3.2),   where  heavy 

rr li:u .'& £uid heavy wood pieces are eliminated.    Flaking is done in the 

l.:,i:'e-ri;.-; flaker,  type  Pallmann PZ  12/36  (itim 3.4).    At  the outlet of 

ti,;- kr.'["•.    rm¿; flaker,   a pneumatic conveyor (item 3.5) 'insure« the long 

cli:ian;.H  transport of the flakes (minimum 200 m) between aawmill and the 

v:< !   •"],•::-;c.   silo in the particle board preparation plant  (item 3.6). 

b)    ]^/TuÍ£rn¿nt installed ¿n_the_particle board niant 

Tn th'î wet flakes silo (item 3.6)  shavings (dry joinery wastes) 

re.:: alr.o  L¿ add;;d.     Its  stcrag? capacity i?  ?.eov.t   ?5 "iJ"    ^.,.*i'îí>r,^•r•^+•^, th? 

olle   ihr refining of  flukes io done  in a Condux mill xype C3K >0C  -quippc-d 

with a  6C  A A mm screen (item 3.7). 

Refined flc-kos are afterwards transported by fan to x"úe ß.hildt 

bundle drier (capacity aoout  540.000 Kcal/h)  (item 3.9). 

Another pneumatic conveyor transports the dried flake:- bolseen 

i )n- drier outlet and the inlet of the pneumatic selector (item 3.10).     In 

the double-ctage Keller selector (it rim 3.11) fine -¡r>A light mat: rial ? r 

.r-, aratî-.d fron coarser one.    The light material is cent to the  surface 

lay- r and  tho coarser ore to the core  layer reparation line.     Very reavy 

rol iti ers. are evacuated through the cingle outlet  rotar;/ valve  of the 

f.cl'- "tor. 
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4) Posing and gluing 

Two horizontal storage bunkers (item 4.1) ensure storage and 

dosing of dry flakes into the surface and core layer blender (item 4.2). 

Dosing is done by weight in discontinuous batches.     The ratio Letween 

wood and prepared glue is kept constant.    Olue and wood dosing is driven 

by the same steering device equipped with variator in order to allow 

adjustment of the amount of glued particles according the production 
requirements. 

Glue distribution and blending is done in old type Drais blenders 

(item 4.2).    Olue dosing is done by a gear wheel pump and glue distribution 

by nozzles and oompressed air (surface blender eight nozzles and core layer 

blender ten nozzles).    A scraper conveyor (item 4.3) ensuree the traneport 

of ooated particles between the blender and mat forming station (item 5). 

5) Mat forming station 

Nat forming is done in two old type mat forming machinée, typ« 

MIK-Oermany.    Volumetric and gravimetric mat forming is combined. 

6) Fowling line and hydraulic press plant 

The forming line is reversible. 

The Gaul system is old fashioned and cauls are not sufficientlv 

oooled during the transport between press unloading device ar.¿ 
forming line. 

- The four-daylight Dieffenbacher hydraalic prens does not hsve & 

Simultaneous dosing device.    The opening between the dayiieMs 

la very high (200 mm) and the olosing speed of the press is very 
low. 

- Oentrol of press is done by hand (not autoaetio). 
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'' ' vl'':!li ^p-*'~-bing and  tririming 

behind  the unloading device of the pre»SE,   the boards arc? taken 

off from the cauls   on   a weighxnp frane.    Board weights and thickreeeec 

are chr.ckod and the boards are then pushed by hand on to the table of 

the trimming caw. 

The non-automatic trimming Eaw trims the board to its final  size 

'i.f'r5° '•< 3.t')0 mm.    Trimming waste« are taken off by hand and thrown 

•> i-idt. 

P ) Board ¡T.nding and  cV.r nif i cat i on 

Sanding is done in an automatic finishing line conclut ir.,t; of I 

an automatic device to introduca the board; 

the first four-drum sander,   type B-G; 

a board Turning device; 

the  cc. end four-drum  sandor,   t;rpc> V.-C; 

a manual two-grade clascif:cation  syst.air. with two 

hydraulic liftirg table*. 

Sanding waste is exhausted nnetunaticaliy to the boiler houpe. 

Remarka 

Koard trimming wastes are recovered neither  Ir. bo.-.rd nr^'ast:-• 

• -     in boiler hour«.     Sawdust  froa eawaill and part  cf the joinarv 

i.. . vii,:;3 are burr, ed in the boiler house,    ".ine  boiV:rr. t.rc- ii rial ltd. 

<". ci: cquippad with a furnace for coti and wood wasta burning. 
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2.1     0«nt£al Finding» 

Prsltainary remark 

A detailed report on ay two-day visit to Sum.ko Industrijski Kombinat 

»t Pijsvlja has b«en Md« in Septeabsr 1972 during ray PAO-mission to 

Bosnia-Herzegovina and Montenegro aad I an antonished to learn that this 

roport with several finding, and suggestions for technical and technological 

improvement, never has been handed over to the staff of this enterprise. 

However, ay investigations during my present (and longer) stay in 

this plant left ae certain aajor imp re..ion. none of which are at variance 

with the FaO report but soae of which perhaps give «ore emphasis than it 
Alá to certain aspeóte. 

ft/ Impression, and findings aar be outlined as followsi 

2*3*1    ¿filabili;y of tannili and joinery wa*t*tf 

fitto of waatss avai|able, 

•a* alili    - slabs (with noi sture contents up to 120 $)\ 

- H. dust (with Misture oon4ent« up to 1?0C). 

¿•iawiyi      - shavings (with a noisture content of about 8 <1){ 

- off-outs (with a noieture content of about 8 £)| 

•kaot calculation of the aaount. available duly is ver/ 

Hffionlt.    They «.re satiaated to b« ture« to four ten« of dry shavings 

par day.   fas aolrtu~e o ant in t of .havings is about 1%. 

fa« joinery workahop is Marking »orually one, and t onetimes, 
two shifts per ear. 

of shavings »roaueed will probably inoraaoe in 

W (aftor the arteaslen of the JaUtry «nit la eoapleted). 
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'• ...:.'.i! >_ i.JJ_rZ---9r. ¡J v-'du.st   (i-o;n f( r.i':r-   fr-ime  saw  c.-iwdurt.)• 

AíNi   *,re reeonntruction of the  sawmill  in  1975 its capacity 

•    '•'' '••>'    H".'.U>   m    coniferouF  lo; s por v^ar. 

'•>.'• H-;¡^\Aá of sawdust available  in 1975 will  be about  12<i of 

..'.-!•  o.   j.cOO m .    At a density for dry wood of about  425  kg/nr 

;  '.    i.-'C tone of dry sawduPt  per year,  or  12 tons of dry 

... .     '.'he uoiGturc content up to  120 JÍ is calculated or. an oven 

..._:„.' il ' ' J", G„f B! abs (coniferout, saw rrili  warte¡^): 

''•'•»'•'•'•••'-   1f < to  15';., slabs for particle  board calculated or. ths 

-.   .;.    Yii: s represents a m in i ¡sum of: 

"..•       i'   '•.'.OOO m' = 9.600 m\- 

•••    -     n    ,:»s kg/s' «  3.640 tons dry   slabs per y?i,r; 

oí"    .'.   to-US ùi" dij-  slabs p«r ûay. 

: f '»urn content of the  elabs it  100$ to  120£. 

(availability in 1975) 

' '••:  le    :   'ai.'i 

4" <l     -i    '•'   .•.'•.¡iviig'î 

Av. i i   ' . t.-  Ba.-.'dußt 

Kir.-'imun total 

dry weight/year 

3.640 ton» 

1.200 tons 

3*640 tons 

dry w^i^ht/dyr 

»bout 12 ton.- 

•tout 4 tons 

•bout     12 tone 

8.480 ton« •bout    2'i 'c ns 

•'  t).    .^a.-ii-y  of the particle board plant  actually j-qnhed 

;  ,   .ho daily dry wor>d requiresents »re  32 ton» to a 

of        ton? p-T day. 

ih.   ntal   recovery of all ta« vutci «nuMrated should fee 

'•,  only  a ION volune of round wood ha« to be  ruppH.d 

.:.-   tj.e Cc;.roin*t if the plant rapacity ahould remain atout 
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2,3,2   fooovtry of »amili and joinery wastes 

I aatablished with pleasure that a main part  of the oawnill 

•labi ia already recovero! for particle board manufacture, 

I wonder why no etepe have been taken in order to recover 
all the highly suitable shaving« and sawdust. 

In my PAO report of 1972 (page 66), and during my two-day 

vieit in 1972,   I suggested to send to Belgiu* .tout  200 kg of shaving* 

and sawdust to aaka laboratory board eaaple. and to prove their suit^iliiv 

to produce a high quality board which presents fino  surface  layers and 

offerì a good suitability for econome laainating.     This auleti or. l-as 

unfortunately not  been aoc.pted and i«pl.aent=d.    The WMdurt ani charms 

available art en axoellant aateri.l for rurfacc iayer preparation ani 
present the following advantages! 

a)   the at.ono. &f ali kind of bark piece. enabling a light »rown 

and haaogenaou. aspect of the surface lay er» of the board to t- 
obtainedf 

•)   «j» RM4 for flaking and eanacquentlyt 

*   a» AM of kaivesf 

for kaife-grindingf 

saption of electric power for flaking; 

-   «i» labour re<|uirea*nt for loading x d «r.loadLite 

Woawaa transpct is den« put'Ma neatly. 

¿.3.3 LUUon betten aulr, Y4 ftf.r ,,,,),,~t^: ¡^ 

board alante fer r*w agúala 

Already la »»ves**, ta7o, *, kK ^^ ^^ lf| klg 

MO ataja** waiting »•»•« 

d)   tèa la** a* eaapereUe« eatweae tas Yugoslav pul« ana papar 

tadMtqr «sal «to etaer wasd es tag mdattrlaa.    Bath industries 
aja attesista ly as« 
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' • •    ,ariy problems of the Yu£orlav pulp and paper industry: 

tie bad location of some raille with  respect  to the  raw 

" •' '-fi al   sourer s; 

11." chronic  shortage of softwoods. 

The  iv.ii ;r'.'ì  pulp and paper mill uces both coniferouB and deciduous 

)   .. ve..!:, unci h LUì difficulties ¿retting sufficient  supplies. 

'¡."v.: that  due to the lack of cooperation between the 

.nd  une   shortage of raw materials for pulp and paper 

:iren  (particularly for coniferous wood) are hif;h: 

..!:;:. wood:     about  300 KD/stêre 

r'X...dwood: -bout  210 llD/stfire 

( •   t - 

".';'.  r:i'. n/- icy  stay in both factories  (Mo.ikovac and P.',iev2ja) 

i       -r. 'i H.ri ties now intervene more and nore öfter  to 

;    '       : r     cient   oupply of TRV: materials to the pulp and paper 

",;.\ -rad and  that no big capacity particle board rL^itp eould 
1     i   '.'i- nr :i •• future  in Montenegro. 

A¡;: ...ri, ft apical ity Etudie» for new particle hoard niants show 

; .  be >••'.o-.,•:•;;,) cally   Bound,   th.- installation of new hi«; plants will 
4h:   dût ri ment  of the pulp and paper industry.    Thin  it-; certairûy 

1 he i-jii. r;;acont; why the Velimir Jakii  enterprise ilreaay could 

.-i.   tul]  approvai  on  ite project to build a new o\Ttir:-ln r.l--nt. 

AJ .M.-ij--,  evfn if this approval is obtained,   before  ih* nerf rl»nt 

'  :     it  i ro.iiK-iion,   a œinimu.12 of three years will ras* and th* 

i.  v.*    aruol<   plant  has to produco boards of feed quality -„sin^r * 

nvh -t luivt of the available waste» that have been reco/¿red. 
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2.3.4   Production, oonsuaption figures and prie«» 

1)    Production figure» in 1974 

January 

February 
March 

April 

«V 
Juna 

1.248 

991 

827 
1.020 a 

1.214 • 

-521» 

finished boards 

finished board« 

finished boards 

finished boards 

finished boards 

finished boards 

TOTAL      6.298 a     finished boards 

2)   01m oonsuaption 

Airing the firat 6 aonths of 1974 it reached 576.100 kg. 

f*Ua represents an average liquid glut oonsuaption of 91.47 kg/«3 

finished boards or about Ó2.5 kg solid flue per a3 finished boards. 

*)   01—»Ifieatian of finished board» durin* the first 
6 aonths of 1974 

a) astra quality 
•) ola»« Ko.  I 

e) elan Io. il 

i) defeotive boards 

fOtaVL 

4.400 a 

1.333 «3 

439 »J 

_ULi 
6.tf«aj 

4) 'fUfffft 

tO — taieknea» 

ttf aa taiokneaa 

19 a« «alakaeaa 

éefeettre beards 

f03a- 

4.MJ« 

4.1 

100.0 % 

14.3 i 

14.7 i 

100.0 1 
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'-    -   priceo 

"' : lllilS (frCf'  factory) 

.•¡ ).¡ferou3 rour.dwood:       300 í.'ü/stíre 

(arm,!  ?80to }OÜ kg dry wood/st*re)| 

-   he celi rovndwood:       ?10 KD/et? re 

(about   V;0 k¡; diy v;ood/stêre); 

:   .lar and birch  roundwood available  in nmal 1 

q-tntiiieE,   same price« ai beech  roundwood; 

......s from own eawmillí        70 î:D/'rt*r* 

(; i vnit  íWHo 260 kg dry wood r*vr stère); 

- pi.Ltvir.Fr. and sawdust  from own uniti are 

r-ipl-ied froe of  crarge. 

1      '-1'"   ' -'.'" Povr?r:       0. ">0 ND/kWh 

,  ,   :^i:._   ,,, l(;i.di   ('j^q^id ^iuc ai a Wal   C3.1'   lo ^9A ^»lü 

>.>,-or,t) free  factory      4-55 ND/kc 

,i '   Laten, ri    (total «an-hour cort ) 

i o.r¡ hour«    about  20 W3/hour 

' ) r°al! 

- price of coal i 150 88/ton 

•   transport cocii 20 MB/ton 

tOTAL 170 m/ton 

calorific valu« about    Ì.0O0 Kcal/kf ooal 

i v        •   ì    rie» (p«-*r •    fin:sk»4 bo*r«)t 

v. • 11 a 

i )A;~i.   Ko. 1 

Vi. !  ' 

t i , * board« 

1l at 16 wr -Li?. 
1.7*4 SB 1.971 

I.CfT 1.867 

1.049 1.111 

•?1 6?1 

1.171 m ?.m 
t.m Î. 10? 

1.Í14 1.1M 

•?i *t1 



- 15 - 

«)    Plant efficiency 

Labour requiraaantat    21.10 nan-hours pe. a3 of finished board« 

2,i,5    Laok of technical knowledge,  process and laboral« 
controls 

LÜ 

I har. been depressed to learn that procee* and laboratory 

octroi a ara no longer carried out.     It aleo et ruck me that the staff 

of the particle board plant were not really interested to improve the 

operation of the plant and the quality of the producta. 

*»4     frotaioal «nd Technological Finding 

2,4,1    ***** of •»*»**"* eauip—nt and technical defioiancies 

1.4.1.1    Ohippinc •»* flakin« équipaient installed near the 

««ill trallae/in ho «er and VI 12/.ÌÓ).    Yhe whole 

eqaiaaant i a old-fashioned,  worn out and ha a tc be 

""•t1**** «'••ntly ay new aodern equipment. 

1.4.1.1   enajiaaaat installed in the partióle boar* plant for 

preparation oft 

a)   anrfaaa and eora layer linai 

- fia «attar heads of bath the Hoabak m ?§ flakara %re 

•eapletely worn oat «nd need an urgent evarnavl. 

- toa ta «fee aliaination ef the won out K M'y. «achine 

(••a para. 2.4.1.1) flak in« '.a abetine * only d-ir.o by tat 

••» PeW H flakara.    Ta er aure plan-, rapacity  tat  speed 

•f %*m taa aaaaaft f laker« i a regulated in »ueh m ^ lh%t 

•ai flakea at a« aanemU high capacity.    The 

•f «fea «mad a«alR<H tao oattaraand is a« 

sttsrniad le «amad «a eaasléaraaly ay the 
to* matta» af aw« a*»ine* a. 
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t ) 

lnrortant advice; The relation between the epetd of the 

wood advancing and knife out Bet must be respected and never 

overlooked. 

In the technological  flou of both preparation lines,  a 

dr,-lug equipment betvon each flaker and drier inlet 

('o feed regularly and continuously   '.he drier)  i c- marine. 

]>.irinf-r each  ntop of the flaker,  for instance  for a knife- 

f}.a>i(;G,   the  drier cn.ptiee, and its temperature  rices v.rv Euoh 

:,o that  the  firrt   flakes introduced  on start ir.^ up  a+rain 

bt:;i)ff,o too dry. 

••).    ì.: an  urgent  need to   mats 12   <v variaour on  each drier 

:o ''da,,1   the   bundle   rotation speed to the  fla^s-'   r.ci^ur? 

corAent requirement*.     An automatic  ste^  inlet   rc-miL"11 iiv; 

v H I v t   ic also  irdiL'pfinsable  to adapt  the dr.er te ru-o rature. 

•    !.., •}' ducting nor classification aystem for   flakcr has  oe-.n 

'..•-e:   i>   Ibe   Bur^me  1-ïvcr Is 1.2. 

•••^íáu.t mill   le :iot  a suitable one to produce:  bo-iiofe'eaeuu«-: 

im    r-irfacc  lacyer material and particularly out  ci  very 

ì: arco Horabak flakei* presenting a high percentage of coarre 

splitttrs. 

'cr    nod preparation  linei 

...u.ie reaarke for the Condux Bill as above. 

''iit Schilde iritr has a two epeed motor drive and should be 

replaced by a vmriator. 

]'.'.• p -an ul omet rie classification or d^dustinr  ••   ñ >ri e. 

Tl<   double  stage  Keller pneumatic  selector  .     r.jt  adju^t^d 

properly airoe til   «plitterr and heavy eoarr*   fl%k«e arc 

exhausted instead of feeing evacuated unden.eath the «elaotor. 

Ornerai rtawfc m *»*• Bf—ration depart—me» 
-   Toe »any pnevaatic oonvergrora are 1 natal led. 

Thoy require a htgfe electric power e^nuaptior.,  hiffc 

mainteiianoe ooete And tin« and create air pollution. 
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e)   Gluing equipaentt 

- The (lu* kitch«n is not autoaatio.     Ingrediente,  glue and 

water ara checked by weight on a ecalo.    Hardener solution  is 
added by hand. 

- The flu« blandsrs are old-type Draie blenders and glue 

distribution is done by nozeles and compressed air. 

- Hit glu« dosing; is done by an old gear pump which has to be 

replaced urgently oince the amount of glue do8ed by the puajp 

is greatly influenced by the level of slue prepared in the 
glue oontainer. 

- The valve« of the prepared glue conveying pipes are not 

always tight and it happens that,  during a breakdown in the 

press plant and a periodic stop of the blender,  glue flows 

continuously in the blender. 

- In the two bunkere for dry flakes, the conveying aystems 

for wooden  slabs soaetiaes oause production stops and 

losses.     They should be replaced by be Ite. 

4)   loraper conveyors» 

- fasse NKptr conveyors have to be replaced urgently by Bpecial 

soretre with reversible threwst aany stops and high production 

lessee ara caused by regular breakdown of chains and scrapers, 

the distribution of glue coated particles over the whole width 

•f each smt foraing station is v«:y irregular and this leads 

*• irregular ami  foraing and irregular board weight ani 

laissas «aaa. 

•)   *t fersiagt 

- The els MUC aat forain« «tutions do not allow a regular 

Ml famine pr«e«s«. 

- MM laarsisasiils oan be introduced, for exaeple, to replace 

«as »Meati «Ut oonveyore by t*Us, as well as, to ti minate 

tas hsrisatital wasdaw slat eonveyor. 
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•úrr.iinp line arni press plant 
-    Press operation is done by hand.     Every human influence 

on press cycler, must  be eliminated and automatic  control 

equipment  must be  installed.    During several days  I have 

found large differences in thn press cycle applied by the 

various press operators.     Because of the manual  system 

no exact press diagram can be obtained on a continuous 

basin. 
- The press loading and unloading spaed is too slow 

(u:.i/i.iin.).    A two  speed motor should be installed to gain 

time .-aid to avoid water evaporation and prepolymeri-a+ion 

of the glue coated surface  layers during prers loading. 

- hydraulic system urgently needs: 

- the replacement of some leaky valves; 

- the installation of a second high pressure pump? 

the obxainment  of original spr-re parts (Ure.ca, 

Dieffenbacher,   etc.). 

Kr<-GS temperature:    There is an urgent need to  instali  a 

temperature regulating valve for the press temperature.     All 

boards are actually cade at about  17j°C.    The tenper-nure 

cannot be regulated (nor checked exactly) according ti the 

technological requirements (see technological defu.   -ncies). 

ff)    Tricing saw:    Trimming wastes are taken off by hand and thrown 

aside.     These wastes could be recovered in the co.-e  layer 

line (cce Chapter IV:  Recommandât ions). 

hi    r':r.:shing line:    Ho  special deficiencies or re:sartcs 

upare parts:    Original spare parts for hydraulic,   electric and 

several other equipments are not available and cause many 

production losses. 
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2.4.2   Technological deficiencies 

2.4*2.1    Preparation of flake« 

a) Surface layer flakes produced by Hombak are? 

- too coarse and contain a high percentage of Bplitters 

- not properly refined to get a homogeneous and fine surface 

b) Core layer flakes produced by Hombak o   PZt 

- «re also too coarse and contain hea   - splitters 
- ara not refined 

Conolmi ont 

Both layer flakes are too coarse and unsuitable to produce a ¿-ood 
quality board.    This is due tos 

- the worn Homback cutterheadBf 

- the fact that the slabs and sawmill wactes arc sometimes too 
dry after a iong-storage period in the wood yaida; 

- the fact that the stroke of the PRZ is sometime much too short, 

meaning that wood is fed too fast  into the cutterkead.    Thin 

leads to high friction of wood against cutterhead and to the 

production of very coarse and irregularly Phased flakes. 

The enterprise's staff should decide urgently to overhaul the 
Hombaok outterheads. 

o)   Flake« produced in the combined preparation line: 

- after inspection of the state., of the hogger and particularly 

the PZ 12/36 nill,  I found out that both equipment  is worn 

out and I suggest that this equipnent t,houic be replaced by 
new equipment | 

- during my stay shavings have been fed to this line.    The surface 

la/er material produced was markedly better and allowed to 
produoe a much better board surfaoe} 

- I wonder why no shavings and sawdust have been treated in this 

11ns sinoe this had been suggested orally and mentioned in ay 

FAO report on my visit to this enterprise in September 1972 
(pa§s 64, par«. 4.1.1). 



mmm 
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Pr-vinç oí' firjccs 
/..   alr.ady m.ntioned th.- drier bundle speed cannot be 

,:,,,',.i to   li.c loclmolo-ionl moisture content  r«qujramen.8. 

,     ,,.::nun   content of flakes  is irregular,   ooucti:cos too 

) li?h or too low.     Durinn my stay surfte layer material was 

t-o dry. 
'•:V..- Roture content  is never controlled.     The Sack noist.ure 

nontext meter is out of service and has to be  repaired 

ur;T<.-?itly. 

•].M>T    r-lup  co^f-rwiption and vlher.ivr form-OatJors 

,:.c   ild ¿i-.-ar v^.p  dosing rate  is not  ex^.ct  and is  inilu<-nced 

f   ne /-Ivo level  in  the container for prepared ^1^. 

\r.r-   ~a>-.--  wood  io  prMrd glue  is constant   out t:i& an: curvi  of 

Klue with  rfrr-ct  to amount of wood cannot be uhansed.     A ri cor 

< :: r.^l.wiuo  j-ul-.i;   ».ii-'n --ii* »daptaolv.  a'»:ci<e   -.^-^   ^  •"•• »•--~-— 

nrflv:nlJ,v. 

The.   old type: ßlue  blenders presort ¡:r.ver?.0   >.^^'cal *"'<* 

technologiojil disadvantages: 
a) the nun.erou3 nozzles on each ¡.lender rfiquiie constant 

control and regular cleaning; 

b) Cool   compressed air i.i sufficient amount and .v.. \i*c- 

required pressura  (min.   1.5 ^ ¿ kg/«^'î r.uei alv:^.-- 

be available  and -chis involves hitfi electee pi*-&r 

consumption,   all ''ay round; 

c) The raainter.'Uioe cet-ia for conprersei- '--nd the oes'     o 

replace thü nozzles are high; 

d) High lens of tine fer clea-ninç the blowers et  leant   ->r.cr. 

a week.    Statistics shew that in such plants & niriaum of 

16 man-hours a week are required for cleening each blender 

of this type; 



- 21 - 

• )    The high friction in the blender creates high temperatures 

•nd involves warming-up of the particles.    This leads to 

prepolymerization of the glue on the coated particleo and 

•n acceleration of the water absorption into the particleo. 

Thi» phenomenon results in an important decrease of the 
properties of the boards. 

The glue consumption cannot be checked nor be adapted according 
production requirements. 

The glue preparation formulations. 

I have been surprised that no exact glue formulations are 
established. 

It is very surprising to learn the opinion of different operators 

at the gluing station and I am convinced xhat every operator 

•»lees his own formulation.    According to those operators, the 

glue concentration (amount of water added) it- adaoted according 

to several circumstances,  for exampl«,   climatic conditions, 

moisture content of wood,   subjective influences,  etc. 

It is quits normal that in such circumstances no good quality 

boards ars mads, the more so as no moisture content control 

whatsoever is done, neither before nor after gluing. 

The average glue consumption figures (91.47 kg/m3 of finished 

boards) over a period of the six last months seems to be 
normal. 

The following theoretical glue consumption rates have been 

fi ven by the technologist during the »tart-up of the plant in 
1961 and are still appliedi 

for the surface layer«    11.5 to 12.5% solid glue to dry wood 

for the core«      6.5 to 7.5* «olid glue to dry wood 

01ns concentration preparad on 16 July 1974» 

Äirfaoe layers      Core layers 

*"—* 46 to 48* 51 to 535t 
WiBt,p 48 to 5056 53 to 55* 



„.,(,,,« for   .^proving >>f  .-dV-Hiv«  ¡'.•»rw1 at m»., 

•it ïK-r r. ilutior. and  ftlu» coninmpt ion  rmten art iivtn 

! 1L    .,.,   ¡'   (.•...•   para.   .M .a d  App'-ndix   i). 

••'.'1. 

T-'li      if-'111 • 1,,-ir-ii (if f i e- lencifr arc  noticed. 

1      .•<    . , ..••i;--  '.„'uat.r''   appi itd  («brut   17r> C)   i « "ue)>   to° 

i,i;.^r-,:;ih   of the  ca'ila of  the-   forain^ Une  »a   ileo 

V. I'-.'    í.lf'l¡> 

ù 'ììi'  presa  loading arced IB very   low   (Cra/ciiiiUrc). 

' •  ' L  ;;   it-, nr. aromatic  cp-ration ^   m     prer.s ani aonsasu^-..; 

i,e   'iutouutr: pic-Bsirif; timgram. 

C. ;-. •;"-.:.--.L°_i: 

i ;   jji.-   ihnv ''irta  dí>*'ici.enci«n ri fk  to  can Aft hUr- -'.fi^ •<;'•* ti on 

ti    the   ü.iii'^í'"   quíility. 

}   .,!•.••"•   lasa deficit :icy   leads to i me *ri'1 « r and ron-cor jt avi. 

prt-isu:;; cycles arid pressing dia*jrcii& and bW. jraei;   to 

produci on loftea »:hûn the operator  ¿s i.oi ¿ivir.f; peresnenUy 

hia l'ali attention  to hi« work. 

pi ;••• ¡vat ion ar;d earac ity  calculât ior. : 

- Jiuring r:,>  !>t^y in fui e Daniel board, unii  19 *Q boards 

wer« produced in a total cycle varying fro« O^O" to 

te io»y.)M. 

- '••/  ;•*;  CiV.'ix'i" total  precsijip cycj*   o**  '•? n.nvt'i; the 

th«c.re:ii;al diilv  production is ¿.'  m~   iti £2 çftusxivf. 

working hours per day. 

- By  an average total  preaeing of 9'3C" fa« theoretical daily 

production is 67.70 •    in 22 effective working hour» per day. 

2.4.2.5    Procese and laboratory oontrols 

1) io process and laboratory eontruìa «i-« actually don«. 
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t) It i« raally Mt «ndftrataaaabl« that   in cntarpriarr  iiku 

»oiinlr Jakil (havinf M ostrvaaly »«il  eouippad laboratory) 

m laboratory prognmme  la «atabliah«d.     Indued,  all the 

Ofuipaont  rasuirod including • laboratory preen and a 

••4«rn Mol part teatin* eo>ipa«nt u available in a ?0 x 15 m 

beautiful and troll oif?%nifad laboratory building. 

J) Tao ontarpria« ataff ahould decid« ur#ontly that laboratory 

controla should b« nade on a continuous hasis and thai ill 

raoulta «houli be examined and diccuaaod by the rcaponBiblc 
Plaut ataff. 

feality can only b« guaranteed vfct-n quality cont-olr are mai«. 

ir laboratory oontrola and «porta (froai 19M) alio-/ trat 

i« femar «Aya food fuality board, hav« b*cn mad« in tht 

Val lai r Jak i 6 plant.    Mccaanioal preparti as were fait* <roru. 

"bgraioal propartie» how*ver hav« alwayr t«#n iow. 

*•«•*   ìafHlf ff Hilf 
•aforatio« la ama« to tho para. 2.4.2.1 ooncanunc 

the aaallty of flako«. 

Obaarvatlona on board aualityt 

ft) 

«) 

•) 

«) 

• ) 

la* mrfae« la/ara araeoara«  not Hoaofwi«ou' an« rot cle-«' .r-cmj». 

for ooaaoaic ooatln« with aolanino pap«r. 

lfca ©«ro lajrar i a porous and this raauJt« im 

-     a hi»« eonprooaion rat« durine and aftar l*tirH.i >nj 

• •**• •••liinf rate durine «^oaura of the boanSj tr. 
iafWonooa of taa woather. 

fta ability ta traat taa ad#»a of tat boar« io lo«. 

teanaaiaal «M pfcyaiaal proport ico ara aovor chaokod in tao 

Ubaratary of tao antarpriaa. 

fa* Mi«tìt af tao boaria ia vary irrafular and varita fri* 
H «a U 101 kg far . ta m «tritjai board («30 ta 710 k«/n3). 
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?•   mv*   'fir w« ifhl with.n ««rh bear*  : * vf -.• 

.t.;-   M a<fV;#n"*B u»  th* «Mit  for#ín« ..»4-.: .1-n«t,;. 

,, i.    :-nr-uf.vtat«d »r»   «..-»•••bU  fo»   ^-d  v*n- • ;   '••<*. 

,1   it«   toht-ém 1.4-ul--tui-. d  «:ould  t.«  . .utmti-   f^r 

,Vlt» 

i v  (>i'<~«iui 1 »on e 

• ,v   J in   p«t nonti-  {'T *m 

«,»cn,\   »ttfciiwd»   cfcii.-   *•«•<* >>vf r 

\4fta 1. XX"' ; or r**r! 

II»» 1       tl   jlfctior.r barri  <r  v,'   cw oi r;, r ,-ftt :C>T :î 

;     *Vw t»at   tilt- actual  rr^urtior. i»p«<" >'.••   a     ; ». 

o rffi'îtivt» *.'()r* ) i« 1.  Kou.'B. 

!  . -•  . '• ,\>     » r    VM'V    i'V.. 

.,• ' u|   ,1 rod ..et i on t ifct   it  l:»t   1'"* tc 

: .Ví,J.).;í.   ,i,»jrwaUP,   •lwtriO,   Mokante,   • ..,'! 

,.,    i»in*>f:tiMcei»n*  r#p*.r*  («»in»,   p.;t^*-, 

•. », . fr,      j'.v> y¿rt>,   «<c. )l 

,!,».,(    1: - w»r  i"& lvir««t 

.,,;,,.,.    ;;   pi *p*. <•«  taU.-Ul   >r otiie:   .**   A«t<-i »•»>-, 

,,uri'.        tr.«* t?it»»*rîi», «*c. 

• :• -' ;. _--¿  "' P>rUsU **«+ 

¡).     U,ra   M,f    ar..t    :«   Mil-*«!»?««   *"*  •   "»**»»»•   Mlf.t    i*»f 

„ ,A-, .f.   lar..tr»t mc.      It» ttaor*Utal tati«- r^rlf «tataU* it 

.   «    ».*   of  bo«HI«. 

,.,   llir<    ,. ti,+rà mtmt»ctmrH »t» Pîj«vlj« »• •*»» i«*»*»H« f»* 

- vj.ota.   iMiir ¡r»f *M« *®  **• *•* •*«**«• »ni »«ry = tar«> ••#», 

isij, »fi«r • *m\*tm otntivl «r.4 frail*! w • «win fell •* **• 

t .*ri-- 8*riuí»etur«4 N> «••«•* «t« tai*»**« M»«r».    ^« t«rttal 

>*.••! L.V produoti©« u **>.«» •*.    *n %#  J««k «f  Mtt«r 

inflation oMtf.ot fe« t»er«MM*4t 



»)       ta »fer u «t««tit M IM^II. firn«!** bamri, tlirw„ m)9mir>9 

il lwHMttmr plani« MI ir t*> 
-or) «r*  rr«|v)f»4. 

i) 

»«#«r-«  »r» u»4Nl. 

»r*ui«n of ^.ri. .„rm, „* tfUr  i*w,n.t,n*  ,r M«ti 
••* «• th* v«ry turn ««r* l«jr«r. 

Ani,   U.« *t „.,  ,^^f  „•t»l,^-IÉ4Nr |Ml „# af Urv# ^  M 

«Ü %•• hi# •»««trie MIJM,  t» fimi»«« •«.ri, mrr  ivm nmUU 

m* «r« Ml4 «t   i«*»,. .,.,„„ ||l||r, utu-1   tp MMr ^tj 

»âwi T»|MUY U»â«Mt*f »1«M«. 

i 

M i« «viéHrt «te« m « 

•t  tail «Ml«   t« Mg»«tv«. 
•Il • **»  »(MMMWáe  *^)«t«wrr 

1« t00,00r •   *«r jr»»r. 

H»l» !• M éNM «te« »ri«rt«* m« * „^ l# ,,w^,l„(, ^,^ |t 

«#ft«l«wiy tf «Hit wt«. 

â M««»!« ^t.U tew« fw u.»,»^ fW||t f,l-IW€ *r«*.m.., 

• )     •  M»M1   ••*•  ta«  •  «M«   *»"»•«*• t   taM   «Mi   ««* 

• )•!•« Mtrt«r« «M««««  <«  ,„ ^ 

i)    •  *«*tfl«  «*tft>«   t Rir^   f^   ^Vl 

»!»*#) 

«• «*• p»m«t« 

»*#. 

Ilw •»iliac •*••*• 

'»•ta* |« 4 
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ll(   ,.,,ll„.4t.l- **,: sawmill  and   lotn.ry *•*•• «r« *l«tdy partíala 

,  ,r d  H,  thr   ..truel •  loa* production.     A lar** «ourt of 

H,wrf.rt,  oíf-^it:   „r other mitni are itili burn«* er duapad. 

,,.,   T1«v P,,.  t   r.   ,Mvr..n to a rrcovery pro*r» of ail kind, of tho 

ci. H-;';r't »:   c-wîi ac.od wagten. 

¡„ ,1r,,     . ..1,   the calculation of tha a*owit  of o*n «ood »««te. 

,.   Bia,    n-1  forcr...t« for  1*.',  «how that about   ¡?8 ton. por day of 

!V,: .,,... w,vs w,:.u. win  ^ cvilabU.    Since  th«.e eonif.rt»»« 

,.,«. P. «r<   nil   MüMlf   for »urface  layer reparation,  this 

.,.-,.-.t   . ;.iá  "w.   the «urino  layar r*guira««i*ta of a 100 • /«V 

>-•!,•»»<• ¡t ' H "•'•' • 

,,     !;l   -,   ...   t0M ,uttinf cqutp««nt  i. .Urning,  particularly tha 

"inkiM.   • «n.i'^.-M.     fvor«i   othor a* in difleionMo» »aw *>*** 

„  tl   ,.,  in  ti,., technical and t.oh»olo*-icai fio« of the plant 

(.-.,» |.,*••»•   ;V'.1  *rid para.   /.1.?). 

lr. ,,*-i  to  i«pr*v«   the   «mal ill of fincad boari a* to inora.- 

a-tuai  ,.l«t   ^.riLv.  t^r* d«ficlancia, .u.t  *  rwé..i  :,rf««ly. 

T,,, flak« actually produce aro vory ooaroa,  ~ry \.ttr**ono*u. 

an. copain a   -ry Ugte k «renta«, of vary eoar.t aplitt.r. 

ârtn^l  K-.arJ  T«l'^  *«  lo*'     ***• »*•f•et*^,«,« •" •ftln,y 

.» M^.Ut  <\r tr -r*tr »ala»:na «oat in«,     loar«" Nnufw'.uw* 

a,.   „..1/  citable  for wood venaarir.« if aoeurat.l/ av-d*. 

in «tuai  cir«u«.ta*«ï. (bad quality «•*•••  alarain« .tat. of 

,o*r wnupa»nt and oth»r t.chnolo«i©al «aficiónelo.) it if «*»%• 

latomia 1* to produc» food duality aoareoi 

»)   «ita fino «irfao. and ooroi 

a)    «ta aroaartiaa eorroapondin« to PIS .1 andaré«* 

e)    mita»!. f«r •o»iio«io eoa tin« with only tw MlaatM 
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6) It  is not  understandable that mncv several mont ho,  i -TO« . KB and 

laboratory controls have been discontinuad,  the rior<   s;o at an 

axtreaely well-equipoed  laboratory  is available  in this  entcruris? 

(para.   2.4.2.^). 

7) loth unita (particle board and laminating anil) are not   ,n n. l,^1-' / 

«conoaie   state although a large anount   of nui tabic and  1res expensive 

raw «at tri alt owned by the Combinat  is availnHo. 

*•)       Plant productivity and  efficiency i a low due to the er.orr.ou e 

production him.     The average daily production atifrno   is oi.l, 

40 tons of finished boards while the press plant  runs ;>t  a orm.i¡-,••., 

oapaeity rhythaof 68 m    of finishsd board»? during 2? efitc-tivo 

working hours par day.     A priority prof*rM3ne should be   r-:hcdwied 

ay the  respontnbl« staff cf th* particle  loard d( iirtrr-it, 

to «liainato the najority of these high  production lcrre?   •>.->*"•*.    '.   . ' 

9)        In order to iaprovc  considerably board  ouality,  to    rcr»  .r-   Th* 

yoarly >• card production  wl to recover nil  kinds of wood  vsrt*r, 

available, an urgent profraMM mast be drawn up hy ths ertcr,,iiae'i 

staff.     It should cove» t 

the repair or replaconetit of sea« ex ist in« e<raipac:.t j 

th« acejuliitio» of «one new eauipaantj 

*ns «atahlishnont of process and laboratory controlli 

• :N11  and close cooperati'n between the different   scr-? : <-s 

af th« enterpriee 

10)       faebno locicnl riprova»ants wer« aad« éunn« sir stay ir. *.h« 

falinlr Jak il partici« board plant.    *sw adhesive fcn. im ions 

•si inai ructions far control« and proaainf diafra» have b*en fi ven 

ta th« ioohnical and ntnniUt staff.    (See tewtei I of tait report) 

n)      Pmstieal  infamati on an« advloe s haw« b*«n (itni 

ta manir ant rapino« sea« eauipnontt 

- t« lanrore plant «an natty and »aar« «ualityt 

- %• r«a« ver fully th« «nterarls«'« a** waste«. 



^    t       „•,.  „  to  rrHh o»  «•**«* •'   «**•*   **•!»•«. 

,,      rf   ¡ft      >l      ,'Mr«l       »./It.     W1    *''*   ' -'W'  I 

.r,   *,    ..•••!.•»    **    "«M«««    «ff»*»«««    "f    «»• 

,..,    ,, .,4   «T..»    4 * — . i"   *•«  *»*"  **•  •WW»»'   •">    »*    ' 

,i¡    if *r.. i » »t i n#   ufi i " • 

» •     .4« t   iMt i 

«li «M-tvi"» •»•»ff •«••ti •*• t9f—m ••***• • ••'•• 

4.1.1 

i.*. \«    ÄJ»«***« »# «ter* %•!• 

#f   «n»ll*»*t«R   »f   Uff»!*»*   •**•••   •#  HHHPIt 

it «f ««Mr« 

üMMHHHBH 



•) •# ìmmré «Mttt# 

i)    •»«•*«ry «r «Il ftvmilMt« 

4«f.'.ì    lN«MgHbU«if f«r H**ri t*m 

-    ferttnt     l)    tMrtAll r«rt«l«r  •»  «*i«4  VinlU  »««#4  I« 

«*t*t«r« #wtt«rt   >»»)ftnHn 

II)     IMtall  tiMMMa»«*?,   tfc»N»«4 «1   *r«i   *«1 

Mtfcm IM ft««* iti «t. 

It) 

•M 
Viti «ÉjMlftèU   »tf«fc«, 

•I M»MIM t« M#»r %• M*** i»«« ri«» 

la •*• »la*»» twin »*•*••*t«n •«•%•. 

tv i*H 

t» 
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» 

•) 

ê) 

»tanti 
i)   Iurta! 1 a taap#rat«r« regulating valv« with 

ta«raa«tat in oré«r to fuarant«« th« inquire* 

•raaa t«a»«ratur«i 

tt)    iaatall a tei* rot»4 t ha me»* ter on on« of th« 

tot «latan« in ord»r to check prêt« tearperaturej 

Ut)    lnorvaa« ta« praa« loading sp««i fro« 6 m/ainute 

%• IO «/ainut« to ¿«creata long pro«« loading tic.«. 

•falaaaati 

aartat 

i)   arlara i eouplingaf 

il)   araaa ani ajrirnulie clroaltt, t *dv«e, 

•«•»Un««,  fallita, «te.« 

Iti)   alaatrie i    aaaaial eontaotarat 

tv)    — la—tir araaa raaauné éesk with control 

aajaiaaaat for aatoaatie er?i.«!nf aiar^a-nj 

v)   aaa aaar» «atara (tai» aattcr hae b«cn di»cu«*«d 

•ita ». latelê t. ) 

vi)   aw aaaipaaart according to  .a«. iicw«h«*t on 

pajaa 10 aaá liai U naat aarafraea. 

iaa af araaaaa ant laboratory controla. 

•f afeaaivaa farsela;.!«*« ffxvan in Afperdi* i, 
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!,i st   of   rooor.mendrd new equi prient  (short term proprair-iie) 

.,'"1 oí"t ! latcd nricT, 

IKPCRÎ1T) 
PRICE IN DM 

SUPPLÌ FT) I.0C4LLV 
PRICE IN ND 

1 t .;r:.   1 ; Iw.-xr about        30.000.- 

i ! e:,    .. : 1 • \1 evaxing belt 
.¡onve.yor 

Ileni  >: 1 r i lo 

] t < :.   .: r 1 i "' i. extraction 

! U 

i ;.'.:•, 

it. . 

It' 

1   •-, rating fetid chute 

1  '• .'.' ií"  ring flaker 

.    ¡'laker rut ter heads 
(r.pair and  ki.ife  holders) 

1   ¡-. "i...  jenyeyor 

ì   nriv.'  fionvevor 

',   ,••'":fs v.'up: ni 11 

)   norow conveyor 

d viuKtKi;-; screen 

i   i;. ; O? rticovery of 
trimming wastes 

i  prPEs command desk 

n:>are partís 

:r;*- w ;;cnV'70T''; 
(:iat  forming) 

40.000.- 

10.000.- 

eo.üoo.- 

30.000.- 

50.000.- 

30.000.- 

20.000.- 

30.000.- 

20.000.- 

!T3X. 30.000. 

60.000. 

óO.OOü.- 

50.000.- 

50.000.- 

100.000.- 

rax. M 390.000.-    sax. ïfi> iO'j.COC.- 
ex*r.aacBS=:«3rsi 

fíor.ark;   1 )    The prices given are estimated prices. 

?)    Type of machines are not mentioned in order not 

to favour some equipment construction firms. 
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4.2.1.5   Conclusion on available raw materials and capacity 

of existing equipment 

a)    Raw Material requirementet 

The aaount of shavings and sawdust available in 1975 will 

©over the surface layer requirements. 

Çore_layen 
Available slabs (sawmill wastes) are flaked in the PZ-mill 

(ainiaua 12 tons/day in dry oondition). 
Beech roundwood, branches or other inexpensive „ood,  forest 

wastes,  etc have to be flaked in a Hombak flaker. 

b)   Teohnioal and technological requirementst 

i)   Drierst 
- surface layer:    no capacity problems!, 
- oore layen both Ponndorf driers will work at luiximum 

oapaoity in winter tiae. 

ii)   Hydraulic four-daylight press» 
- no problem to reach 65 a3 daily capacity. 

iii)   Nat forming stations» 
- surface leyert   no oapaoity probloast. 
- oore layen    is working at its aaximu* "optimuju capacity". 

4.2.1.6   teoovory of trimming wastes 

All board trimming wastes are actually dumped (abcit 

I.5OO kj/day)-   kfter tht in«t*11,ltion of » »P
MU1

 
knift Prillaine *in 

(its* 13 on flowsheet) this aaount of board trissiing wastes ran be ground 

and direotly re-introduced in the oore layer preparation line. 

IM a recovery alono, already reprooonts an economy of an 

aaount of prepared material to produco yearly 600 a3 of finished boards 

or, ealoulated vety roughly, ibout » 180.000.- por annua. 

•MIIÉi 
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.?      Mo di-am and  long term programme 

.1    Objective of the medium and long term programme 

v <   . t' plant  rapacity to about   90 m    per ?.?.  effective working 

: -•• i or day; 

•-•'••:>')A  of quality of board surface and core  layers; 

• !.)(•  recovery of all  enterprise's available wactes (shaving, 

la:  t,    C'tc. ), 

Pr.3por.al   for teeKiical  improvement 

Ì.---V flowsheet  on page 35 

."'. •    j-.eccmnicndat Jons for the medium and long term Tiro^ramû 

• i>.,.. .a  of seme  existing equipment: 

the   co.-; lotr gluinir etat ion,  namely the blenders ana glue 

l u-.:1. ;.; 

the i.iiit  form in.? station; 

the ¡-rrisll tonndorf drier to be  replaced by a bundle drier 

of a capacity  cf about   1,000.000 Kcal/hour. 

.allai ion of new equipment:      See flowsheet on page 35 and 

,   oirapraph with iii.ici.ino list. 

4..?. 2.4    List of recommended new equipment (œediuas and io-ip terra proeTamjç) 

and estimated Drices 

LIST  OF ECUIPM^TT 

item 1: 

Itym 2: 

It cu 3: 

Itera 4: 

Item S: 

Item 6: 

1   vortical  silo 

1   ni lo extraction device 

1 drier (bundle t:,*pe) 

2 screw conveyors 

1 classification screen 

1 screw conveyor 

Item 7a: complete gluing station 
(two blenders + glue kitchen) 

7b: 1 cooling group 

Item 8: 2 belt conveyors 

Item 9t 2 mat forming stations 

Item 10:   spare parts 

IMPORTEJ) 
PRICS IN DM 

KO.COO.- 

350.000.- 

34.000.- 

200.000.- 

300.000.- 

100.000.- 

Í"JPPL"FD !/.;<!Ai,lY 
PRICE  I:i    lui 

V.3X.      OD.OOO.- 

100.000.- 

50.000.- 

125.000.- 

80.000.- 

x. DM1f034.COO.-    max. IÍD 415.000.- 

dflüiuuiaH '••"- -—••-— 



PROPOSAL     FOH_  TtCHNJCAt     tMrKOV£MENT    ACCOPPINO 

MlDOLC - IONO    TtMM     ?*00*AM 

? I 

RIMMING    WAST £ S 

VELIMtR   JAK ta 
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A.?, i       eventual   Ion/: t< m programme 

It  íB actually quite impossible to suüte a program«« for 

a third i:t.xcr   or lonp raille p ro f, ramm i tit'.    Two alternativer remain open 

a) the  decision could be taken to install  a new plant; 

b) the  decision could be taken to install a new nresn line 

in  thv   existing and reconstructed board plant. 

During eventual further visits these alternatives could 

bo discupned. 

.'. ]      Techno io£i.cal Hecorcœer.datione 

1 •••'forr: making technological recommendation« a sumnary of ay 

technological  findings is certainly very ucaful. 

a )        Dt fiele ne ics _r.? rardin/r surface  layer miality j 

wood waster, ore actually very dry; 

flake.- produced are too coarse and thick; 

a sufficient amount of fine material to ensure a fine 

rlopn  surface 1»yer i H not  available; 

surface layer flakec are too dry (before glue coating); 

the friction in the Drais blender is high.    Water 10 

rapidly abßorbed by the i'lakes that are too dry and thick; 

th? actual climatic conditionp in Pljevlja are "hot and dry"; 

the mat  forcing cycle is lone; 

the press  loading speed is too slow; 

tj.o  prest  temperature íB too high; 

the press closing speed is very slow. 

b)       Deficiencies regarding core layer quality» 

core layer flakes are too coarBe and thick. 

Conclusions; 

1)       It is extremely difficult to elaborate a definitive adhesive 

formulation which could be applied ovor a long period of time. 
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2)        SOB« of those deficiencia can be improved imaediaiel.y  (ce 

•hort ter« programme par*.  4.2.1.3). 

4. >. 1      Adher.ive formulations 

In order to be complete,   in Appendix I,   three different 

adhesive formulations are given.    They  should be apolied in accordance 

with working circumstances. 

»)       Adhesive  formulation No.   I 

To apply in the actual circumstances as I have found during sy 

stay in July/August 1974. 

i.e.i    -    very dry wood waetes; 

- too coarse flakOR; 

- too low amount of fine material  in surface  layer; 

- too dry flakes before gluing; 

- severe climatic  conditions; 

- low press loading speed; 

- too high press temperature; 

- slew mat forming cycle. 

•« -.-.-+ 

b)  Adhesive formulation No. II 

For normal conditions; 

- normal wet wood wastes; 

- normal quality of "lake»; 

- moisture content of flakes acecrcirv to 'fi*tv 

given; 
o 

- a preño temperature of marisma 1^0 G; 

- an increased press loading speed. 

o)       Adhesive, formulation Wo,  III 

For winter time (i.e. wet wood wastes and drying problem). 

in.;; 
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Th«   following teotmalofieal   mat mot lana shawU 

purnued i 

S^iU** 2r-fl*à«f 

for BU:faca layert    a fin* ani haaafaiwawa aatarial 

attlwwt eoaraa ani thtoà flak »a* 

for cor«  laa'ri    regalar flak«« vttfc «hlataiaaa tat 

c) 

Sc mart. : 

After tr«? overhaul af tNt Ha*!«* ffwttar»»a4a, »at» flak*-» 

ph^uld work at noraa^  oaaA..itjr ani ariariin,   tfca infract j»in 

ffivcn for krufe-ntttiiir ané atrafca. 

?rdu st. ' » tj 

When *nwdi!3t  and ffhavinf« ara MMí  1B tfca avrfaa*  l*gr*r»  *•- 

duRtirt- ta r--- .ciaa^rdei (aera** 0»?3 Ml). 

3°i,ìuP-.c2nì*,Et_°i £li»iî*»*î'l,î §*!*!• 

aarface lajrvr ? to 6$ 

«art lajar 1 to 4%. 

*)       ü°í'i,l£e..e2*,íeí!t_0f i1ikî*.,€*îrji|*lflf 

a\u*fac.   ¡a> •:   IS to ?2J(| 

cor* layar 10 to 1JJÍ» 

Ola« cotta* aurfac*  layar a» tari al l 

Muat »a vat Aftar ffluinf (l8 ta tf$) 

1)   Ta kaaa Mtatarc iiii<—t |« 

elaaaa. (an a—wt af «atar la 

•at faralá* eye la ant araaa l*aétj*f. ) 



IM)      Ti»  •»*   *!*••   !•»••* •*#€»»»». 

u. •      t* II*«»  fit****** •«*»# ••**«»*• #«•«••«.   »•   s  •  - 

,\       m^» -*H¡M^|*|«|í 

1**4   flSMM M»tl«M*. 

Imperi >©«* %• "Í 

i«s«r« •,•>%•§* Mité 

fc) n pm^mJm ¥*&*** 9**J#^ 

•»• 

vW   JPMP»*l^w* 

0       *.«£ 1-f M IVI« 

am mmmm 
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*rrl-nl,   4#r*>n4t *m ta* BA »f ti** 

•* iti ' t-.1   tc  r» < i 

•  auitatlr   frhtuvi   lia« ( M« f) M„V«)J 

«  , rc|fr pH    •'  r»w  Kmráa  f
k prr R)  a>ava). 

•    J.;"'    "í,'n ,h* *'-'r-* "f "®<** ••"tuallr avalUkla, Iwt MUI «né 1 

i   •   ri'i|> i'vri.»,   tkerf  ia M n«#4 te UM a larâiiui  Trnr tM 

- '» L.ri.1I¡''_íí.ÍHP"i*r 

r* .»  thr rtmp:»i in  Anéantit  II - p«ft 44, 

fh«-   ir.fíurncr    .t  i>r»n-'.(! €i«#iNMM sn bo*r4 pr«?artl«c 

i«  .»n iffpo,»»!,•     ai ha« b^j.-s 4iacua*M éuriiic aar stay 

in it.« v   iip. r j*  <#. i irne i»   toar« ¿laut. 

?) 

lh<   ral«r^n>]*a ata* i   HAM 14 proo*«4 •oam with a caajpltt« 

an* effcitnt   mtimi1   raorjpuuaattaii «r tai a lanitt 

• )    * B«yeho]at*c»i rtrrfanitaUatii 

t ^    a t#-~hro >»>»*:-ê1-  rt ir¿%ni *at ieri. 

Ti. »n.cal »".i t»3üi»i ^íC*1 irpt-ovaawnt« OM fea r*4t to pandar 

th'r v.,t «ooManeaUv viaria «hait all  aarvicaa ««lUborate ané 

* ,.«*ur* ti* ¿í h*lj, atti adaivtaiM*. 

further tastateti «ni t«oàn«l*ft««l a aal at anca from aaro*4 aw M|y 

•* tfficUnt a»4 Manti tf IM n»«irt wtf Ba4ifla«tia«ta antaa*r*ta4 

tai tfela rapart «ra M4* 

JES 
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WIGHT 
CK 

voiAjsœ 
COKE 

WIGHT VM.'JtR 

lu ni plu« ^ 
St   1.\Q kff/é» 
Conci  about bñ,^ 

too u ri i 100 kg ¡i i 

i                        «t«r                                     65 65                 25 25 

harden«r «olution 5 «, 

i                                                                  165 *€ 
1 

14? 1               HO k* IO,   ì 

! 
Glue cone«ntrfttifn 

-    «urfmoe      41. S £ «oli* già« 

-    cor«            52.7 % »olii *!»• 

Hut io of litre af pr*ï»*r*?«l ""Iti« ptr kff of |oHd filli« 

-  -rf«. j^. ,.W1 

COI 

Î7) 

MUTACI 
«IOW yOLUlff 

CO!** 

li faiA flue . 
Si   1.ÌO kf/dB3 «OC kf 
Cono.t  «bout 68.5jt 

wttr 

Mr4«n«r soluti«! 

60 

77 1 

fO 

!00 krT 

25 

5 

?5 

5 

ttfO k« 137 1 1K> k« 107 1 

- MrfM«    42.8 < MiU fi*« 
- Mr« 5*.7 * »lié gì— 

MMHÜHWMHlilli IHUMMOHtÜttHttülil 



MüL^f i*w ¥ ¡^nnî â»tj*r m tí r^l flu 

""    JlkV, 1.M> 

KOK» IATI OS  UI    ( ü* '   p»r».   4.^.1«) lî) 

nwpâct 
NEHMT        voeu» 

ï Si   1. *0 kff/to 
Con« . i   ab.iu*   f'fl«' 'A 

witer *)2 

lu "ione r •<s1 ut ; on 

100 kf 7?  1 

5* 

100 M 

1? 

5 

TT I 

IT 
5 

IV k«        tff l tif h« m i 

aiu| co.v,-cT.tr>n?P 

•wif»<*t     1k f, «eliA flu« 

cor* 5^ c,' *el i4 {Iva 

Afe- n445 

l»freiicntat 1? kf uapnlwi ekl«rié* 
Il kg .«t»r 

C«no«ntr«tieni      17Jt •. Mlvtiw mi+%. 

¿mA¿ 'Êm-...^3M 
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num. MU % üTOMí or fli »XUBO w« 

ívirmr^nn; 
TOB 

1.    m«»«r «f *•%«*•• (»« «*i» •»«•pi« M 

e.   »»11* tßm p*r»««%M> «• •»» n«M« 

ft i 5 « e • * 

«)#« 

ti « »ell« in*» •* **» «*••. 
Mil« - » 1 ***•«•* •*»• P» NT « «•»>« !»*• 

HI • * " Ä * *"° ' ** ' * •p**p"' **** *•' * lMl«h*« 
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1-1-    l'ii fff III flakM 

f
^»« pH of the chips han to Is« known re^Tularly to fix and : 

the opti run rataiynn- conditions. At cen bt ceacurad by raea«a 

teat   p:*t¡er or * pH-ffietar. 

Working method i 

*> e   of chipe are taken and placad into c cup.     Then 50 ß 

„.utili, i    watar tu e added ano   tha particles  are lt-i't to ;oak o. 

10 nim.ter.    froa tima  to tir.c tha »xxture »he ila le  ßti.rfi.     , 

water   and  U.e particles ar«   then «eparaied by filtrati on uià ti« 

valu«   it; determined. 

:r.i :ìt ain 

of a 

of 

^iHf; 

'he 

1.*.      j^_?j[_ the finished W4rdti 

fise Mthod ìB tte« san«  aa that abova but 5 £    «Hwdur.t or sending 

duat   i a used inateitd of 5 •    °^ *!•*•• • 

I.J.     Ray |iWi§ 

«M glue vi.cealty ia natura* by MIM of tha vieecsiiat'ar according 

«• tha tiaraaji UeiuetDiJ. S««id«>rau [SIA;.    I»« an¿  c,--3t  ••** 

teaperaturt of  tha 3ar.pl a mu¿t  U recorded. 

Working rethodi 
ft* yiecosifflttar j« filli« up unti.1 tha flue  fi«**. cver.    ^ in- 

thie operation,  tha erifioa auat ba wall clc*eJ.    The- '.ha lid 

la plaoad »pan tha eontainer.     Attention nuat b* paid ss th»t no 

•ir bubbles raaain undar tha li*,    tha orifice e« new be opened, 

«ha flua will »ot yat flaw «ut tha container tine« the lid 

prevente 1« fro» fiowins out.     In tha r.or.er.t wl.an the lid i» 

renovad a itap-wateh ia released v.hieh is atr-pped when T.he 

wtflaw U int«rruptaá.    %    tha nu»ber of »«cor.-, the viscosil- 

la eenUpcleea can ha raad fro» tha table on ?ase 3?.  Ail apparat.» 

Which eoa» Ut» aamtaet with tha giua sunt ba carefully and 
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insediai,cly cleaned after having been used. Be careful that the 

viocosir.cter orifice is not dar.aged.      The viscosity of the 

flue freshly prepared is about 900 to 1100 centipoise-s at 25 0. 

b) Solid crrtcr.t in the rlue 

Determination <.€  the percentage of dry material contained in the 

flue. This tent is carried out in the drying oven or another 

drying equipment.. 

Working method: 

2  c;r of flue are takon and put into a container nade of alurainiua 

foil. This clue is heated during 15 hours at 103 C until a 

constant weight of the sample is obtained. 

P 2 x  100 Percentage  of solid content: P  1 

where  p  1:     initial   woigM  of glue 

P 2:    dried weight of flue 

The solid content must bs 68 to 69^ 

c)     Peternir.ation  of tfre specific weight of the f\vr. 

This dcternination fives an approximate idea about t'ue solid contení 

in the flue.    This test ic uuch easier and faster than the solid 

content determination by drying.     It should be dono after each 

preparation of liquid flue. 

Working method: 

About 500 nl of flue are «cured into ?. glr.ss cylinder vìi the 

hydrometer apparatus is put  into the glue.     After cor'plete 

immobilization of the hydrometer,  the direct reading ecu be 

Dade.    The temperature of the 8ar.pl« cust be recorded.    "Sie 

specific weight should be about 1,255 at 25 C. 



- 47 - 

yiscosity accoròin.ç to PH 5?..2U 

Jn  comparison v;i th the Brookfield viscosicoter 

Resin temperaturet 20 C * 

The chronometer has to be ßtopped at the moment of rupture of 

the liquid flow. 

Sec. 

14 

16 

18 

20 

22 

24 

26 

28 

50 

32 

34 

36 

38 

40 

42 

44 

46 

48 

50 

52 

54 

5« 

58 

60 

62 

64 

66 

Centipoises 

72 

84 

96 

106. 

116 

126 

136 

146 

156 

166 

176 

188 

200 

212 

222 

232 

244 

254 

264 

276 

288 

300 

312 

322 

332 

344 

35« 

Sec. 

68 

70 

72 

74 

76 

78 

80 

82 

84 
86 

88 

90 

92 

94 
96 

98 

100 

102 

104 
106 

108 

110 

112 

114 

116 

118 

120 

Cps. 

368 

380 

392 

404 
416 

428 

438 

448 

460 

472 

484 

496 

508 

520 

534 
548 

560 

572 

584 

596 
608 

620 

632 

646 

660 

672 

684 

Seo. 

122 

124 
126 

128 

130 

132 

134 
136 

138 

140 

142 

144 

146 

148 

150 

152 

154 

156 

158 

160 

162 

164 

166 

168 

HO 

Cps. 

698 

712 

726 

740 
752 

764 
776 

790 

804 
81 a 

832 

846 

860 

874 
885 

902 

916 

930 

S44 

558 

972 
986 

1000 

1014 

1028 

fht viBco«i«eter has to be cleaned directly after its use. 

not to da*ag« the outlet of the apparat«. 

Tske care 
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1.4.       Prepared glue 

a) Viscosity 

See the working method given above for the control of 

the viscosity.    The viscosity should be between 

100 and 250 cps. 

b) Gelation time 

The control  itself is done by observing a small çuantity 

of the prepared glue mixture which is set apart in a Hater 

bath at 1CO°C.    By this test, it is possible to determine 

after what time the complete hardening of the glue occurs. 

Working "".othod: 

The control is done by adding a snail quantity of the 

prepared glue mixture to a glass tune vrhich is plunged 

imrcedifttc-l*:* in -i-bath of boiling water.     At the sano  titas 

a stop-vatch is started.     The gius Js continuously stirred 

with a glase rod.    At the moment of -elation,  which can 

be easily observed by the glue sticking to both the ro ¿ 

and the tube,  the tiite is stopped. 

2. QUAL'.TY CONTROLS OF THE BOARD 

2.1.      Density 

The density of the board ia calculated en the samples used for 

determination of the bending strength:    I> - ?: 

where     W ~ veight of tho saiaplv in § 

V o vcluwe of the aaitple 

length x width x thickness in cm. 

2.2.      Thickness 

The thickness of the uns ande d board is normally checked by 

the press-operator.    Board thickness (at the outlet of the press) 

is nominal thickness + additional thickness for distance bars 

(1 or 1,2 an) with a tolerance of + 0,3 mm. 
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2.3. Bending strength (modulus of rupture) 

The bending strength is determined  on conditioned and sanded 

boards.    The samples axe taken from the Banded tioardti accordino to 

the pattern shown on page 41.    The bending strencth ie determined 

according to DEI i>2.362. 

Formula: 
2 

Bending strength (kg/ca ) « 

ft x distance between suporta  fen) x load fk¿ri „ 
2 x width (cm) of »ample x (thickness of caspie  (en))" 

2.4. Transverse traction nerpendicular to the surface 

(Internal bond - tènsile strength) 

The perpendicular traction ie determined on conditioned and 

sanded boards according to DIN 52.362. The samples are taken fron; 

the sanded boards according to the pattern ehovn on page 41. 
2 

Tensile strength (kg/cm )j 

load (**)      2 
•ample Burface  (cm ) 

2.5. Moisture content 

The moisture content is determined on three conditioned and 

•anded »amples of 50 x 50 HUD.    The swaple» are veighed er.t put in f. 

drying oven at 105°C¡ ' ntil a constant weight of the ripies is 

obtained.    The moisture content in given by the forcala: 

initial weight - final weight      10Q 

••c" - final weight 

2.6. yafr »welling 

Pressed boards manufactured from particles have a tendency 

to »well if they are exposed to moist air and when th*y cose in contasi 

with water.    The water «welling of board» is determined on conditioned 

and »ended boards according to DUI 52.364. 

Swelling (£)t 

i- - K 
x 100 1       0 
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where    t    is the intitial thickness of tho  saaple; 
o 

and       t    is the thickness of the sample after water inserción. 

2.7.      Absorption 

There are no Dili norms for the absorption test.    The weight 

of the board eair.ples is checked before and after  2 hours and/or 

24 hours immersion in water at 20 C. 

The percentage absortion » 

lilla. x 1C0 

where P    is the intitial veieht 

and     P. is the weight after water immersion. 

2.8.      Horncvreneity of the board 

The aim is to control the distribution of materials within the 

uneanded board.    The board is cut into six strips  of 1220 x 100 ma in 

its transverse direction,   ^ach strip ìB then cut  into piscec of 

100 x 100 nun and the position of each sample ìB well marked on the 

board starting with A1, B1, C1, 1»1,  El and P1 from the left side of 

the board.    The samples are then weighed as foil owe t 

all sr.nples together; 

each Bajsple separately. 

Firs% the average -«eight of the samples and then tho r.evi a* icr 

of the weirht of each saaple in comparison with tho average vei^r.-; of 

the samples in per cent is determined. 
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