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FOREWORD

Upon a request of the Government of the Socialist Federal
Republio of Yugoslavia for Special Industrial Services, Mr, P.E., Tack
has been engaged by UNIDO as an expert in the production of particle
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 plants in Mojkovac and Pljevlja, upgrade their
production technology, increase productivity and improve the
quality of their products.

This report covers the visit to the Sumsko Industrije Kombinat
"Velimir Jaki8" in Pljevl ja, Montenegro, from 25 July to 15 Augusti 1974,

The expert would like to take this opportunity to thank for
their help and assistanoe:

~ Ing. Ostojié Diagomir, Technical Director of the
Velinir Jeki8 Enterprise

- Nr. Tomanovic Radoje and Nr, Baebic Slavko of the
particle board unit







1. CENERAL

The Sumsko Industrijski Kombinat "VELIMIR JAKI8" ig an important
autonomous combinat and forest enterprise having a wel) diversified and

good integration,
The following manufaoturing units are combined in the Pijevlja
enterprise;

a) a sawmill whose produotion capacity in 1975 will be
80.000 to 90,000 o of coniferous logs;

b) & particle board plant with an actuval yearly production
of about 12,000 m3 boards;

c) a laminating plant for particle boards wiih a theoretical
>
capacity of 1,200.000 m” per year;

d) a unit for the preduction of #indews;

e) a unit for prefabricated housing elements,

The particle board plant, supplied and installed ir. 1960 by
S.A. Siempelkamp, Germany, has already been reccnetru~ted in 7968 by

Rermal, Germany. The original three-daylight Siempelkaap press hae
been replaced by a four-daylight Dieffenbacher press,

Technical data on plant and oraducticn

1) Iype_of hoard:

Three-layer particle board with rough nid cecarse surface
layers unsuited for economic and quality laminating,

8ise: 1,750 x 3,650 mm

Thickness range: from 10 up to 22 mm

Specifio weight: varying for a 19 mm between 700 and
900 kg/-"




3) y.e_of press plant:

System: Caul system

- Dieffenbacher hydmulic press without automatic controls
~ Siempelkamp hrydraulic syctem

-~ Reversible forming line

) Type_of flake preparation:

In three separate preparation lines:

a) Ome surface layer line;
1} One core layer line;

¢ ) One combined nreparation line,

~ for laminating in the Combinat's own nlant;

~ for use in furniture;

- partially for usc in presabricaied housing elements
by the Combirut's cvmn unit;

- defective boards end partially used ones are zold in

the Pljevlja area at reduccd prices,

C) Capacity of the plant:

The theorctical maximun cavpacity of the hydraulic presa

plasl v about 24,000 rn3 (threc-shift working - 300 dars a ysar).

The practical yearly capaci*y is only 12.000 1;13 (threz-skirt

5

Viorker o 300 days a year),




I, MAJOR IMPRESSIONS AND FINDINGS

2.1 Raw Materials used for Partiole Board Magu_gagtgrs

For surface layer:

- ooniferous round wood;

- ooniferous saw mill wastes (slabs);

- shavings from joinery unit (light material from the
Keller separator).

For oore layer:

- ooniferous and beech round wood;

- ooniferous saw mill wastes (slabs);

~ shavings from joinery unit (coarse and heavy material
from Keller separator).

Summary:
This three layer partiole board is mainly manufactured with

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

2.2 Technologiosl Desoription and Working Principle of_the Particle
Board Plant

As already mentioned, preparstion 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 Hombak flaker, type PRZ 28 (see
item 1.1). A pneumatic conveying device (item 1.2) transports the
flakes straight into a bundle drier through i‘ts inlet rotary valve,
The bundle drier (item 1.3) is an original Porndorf drier (steam heated)
but a new bundle has been made locally several years ago, Its drying
capacity is around 370.000 Kcal/hour.

At the outlet of the drier, flakes are rcfined in a Condux mill
type CSK 600 equipped with a 60 x 8 mm screen (item 1.4).

After refining, flakes are oonveyed pneunatically (item 1.5) to
the dry chips bunker (item 4.1) without any classification or screening.,
All technological comments will be given in the technical ang
technological findings {(pacas 2.3).

2)  Core layer line

The machine list of the core layer line and lay-oul is almost the
same as for the surface layer line except that a vibrating screen type
Niagara (item 2.4) is installed between drier outlet (item 2.3) znd
pneumatic conveyor (item 2,5). The core layer drier has & heating
capacity of about 630,000 Keal/hour.

3) Combined preparation line

This preparation line has teen installed during several plent
reconstructions in order to recover all kinds of sl=os directly at the
sawnill, To avoid bundling and transport of thesc slabs, chippirg and
flaking is done near the sawmill. Drying, refining and classification
is done in the particle board line,




N

Fauipment installed near the sawmill

An 0ld disc hogger, type Pallmann (item 3.1) p-oduces

1rrees.ar chips and mans very coarse splitters out of the different

kind: of slave and edgings coming from the sawmill., The chips are

trons.orted 1o a vibrating screen, type 2 stage Niagara (item 3.3), by

the

zonfrifugal force of the hogger disc (item 3.2), where heavy

cplitters and heavy wood pieces arve eliminated, Flaking is done in the

Yoo

{e-ving flaker, type Pallmann PZ 12/36 (item 3.4). At the outlet of

‘ring flaker, a pneumatic conveyor (item 3,5) ensures ihe leng
L 4 H

dirtanse transport of the flakes (minimum 2C0 m) betwcen sawmill and ihe

vt

.

ol

lee Lo added, Ite storage copacit

isie. silo in the pariicle board preparation plant (item 3.5),

Tn the wet flakes silo (item 3.6) shavings (dry juinery wastes)
3

< about 28 m7y  amdermaaih thae

srle tne refining of flukes is done in a Cordux mill type C3K $50C aguipped

witl oo 6C « 4 mm screen (item 3.7).

Refined flekes are afterwards transported by fan to the &-hilde

bundlz drier (capacity avout 540,000 Kcal/h) (item 3.9).

Another pneumaiic conveycr transports the dried Tlakes bolueen

the drisr outlet and the inlet of the pneumatic selector (item 3.10)., Ir

the Go

rplitiere are evacualed through the single cutlet rotary vzlve o

hie-stage Keller selecter {itam 3.11) fine ond light matzrial 9o

1

iravnd Trom coarser one, The light material is eent to the surface

lay- v ard the coarser ore to the core layer -—eparation line. Very Leavy

=y

ihe




4) Dosing 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 prepured 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 noszles and oompressed air (surface blender eight nozzles and core layer
blender ten nozzles). A scraper conveyor (item 4.3) ensures the trancport
of ooated particles between the blender and mat forming station (item 5).

5) Mat forming station

Nat forming is done in two old type mai forming machinee, type
MAK-Germany., Volumetric and gravimetrio mat forming is combined.

6) rming line and raulic press plant

- The forming line is reversibdble,

- Tho Caul system is o0ld fashioned and cauls are not sufficiently
cooled during the transport between press unloading device and
foraing line.

= The four-daylight Dieffenbacher hydraulic prese does net huve
simultaneous olosing device. The opening between the dayiighis
is very high (200 mm) and the olosing speed of the press is very
low,

= Oentrol of press is done by hand (not automatio).




[} coanrd wesoking and trimming

Hchind the unloading device of the press, the boarde are taken
off from the cauls on a weighung frame, Board ueights and thickresces
are checked and the boards are then pushed by hand on to the table of

ihe trimmng caw,

The non-automatic trimming caw trims thce board to its final size
1,750 © 3,650 mm, Trimming wastes are iaken off by hand and thrown

reide,

(&)

2) Roard ronding and 2laraification

Janding is done in an automatic finishing line concisting oft

an automatic device tc intraduce the btoard;
the first four-drum sander, type B-G;
a toard turning deviceg
the ceoend feour-dram zandar, trpe B-GCj
-~ a manual iwo-grade classification system with 4wu

hydraulic liftirg tables,
sanding waste is exhausied pneumatically to the hciler houre,
Remarka

Board trimming wastcs are recovered neither tr doard arvodustion
© 16 boiler houce, Sawdust from cawmill and vart of ‘he Joinorm

“..wangs are burned in the boiler house. Twe boilors ere irrtalled,

¢uch cquipped with a furnace for cokl and wood wasis Lu:uing.




2,3 (Qenspal Findings

Preliminary remsrk

A detailed report on my two-day vieit to Sumsko Industrijski Kombinat
at Pljevlja has been made in September 1972 during my FAO-mission to
Bosnia-Herzegovina and Montenegre w.d I am astonished to learn that this
report with several findings and suggestions for technical and technological
improvements never has been handed over %o the staff of this enterprice.

However, my investigations during my present (and longer) stay in
this plant left me oertain major impressions none of which are at variance
with the PAO report but some of which perhaps give more emphaeis than i<
d4id to certain aspects.

Ny impressions and findings may be outlined as followss

2.3.1 bilis i1l 10inery wasteg
m of wastes availadble:
Sow mills - slabs (with moisture contents up to 120 AT

- oaw dust (with moisture con*ents up to 120%).
Joinery:

shavings (with a moisture content of about 2 1]
off-outs (with & moicture content of about 8 %h

Avaddability of shavings (conjferous):

Exaot calculation of the amounts aveilable d4ily is very
difficult, They are estimated to be threc to four tins of dry stavings
por day. The moisture sontent of shavings is about 24,

e joinery workshep is working normally cne, and cometimes,
twe shifts per day.

™he amount of shavings produced will probably imorease in
1976 (after the oxtension of the Joinery wnit is completed),
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Aol ity of sywduet (comiforane frame saw cawdust e

Atter Lre reconstruction of the sawmill in 1975 its capacity
bl
! o 2 cov Lo WY m cond ferour loss per vear,
, Lreoasonnt of sawdust available in 1975 will be atout 129 of
; _ . 3 : . 3
e St S er 5000 m. At a density for dry wood of atout 425 kg/m
Pt st 4,10 tons of dry sawdust per Yeary, or 12 ‘ons of dry

f

| coot ol eos o The udisture content up to 120 ¢ 1s calculated on an oven
!

|

Lottty of slabs (coniferous saw 1rill wa&:'te;:_):

Cuncion 1ol 4o 1% slabe for particle board calsulated on ths
“iw o This represents a minimum of:
: 3 P 3
T S0 = 9,600
1
-1t 05 kg/e’ = 3,640 tons dry slabs per reurs
ue L eons 08 diy slabs per day,

Triure content of the slebs ie 100% to 1207,

suo o0 lavaiiability in 1975)

dry weighi/vear dry weiplt/day

' Vo Ye vttty 3,640 tons about 17 tons
Bro e cluvineg 1.200 tons abtout 4 tons
Avsil o Le sawdast 3,640 tons about 12 ‘one

¥ir:mum io%a)l 8,480 tons apout 2% ‘ons

o the caracivy of the particle board plant actualiy reoashes
' oooon, wne darly dry wood requirements are 32 tons tc 3
cavr ot 7 tons por day.

i the ootal recovery of all the wastes snumerstied shculd be
' 7y oniy a low volume of round wood has to be rupplied
¢ v tne Cemvinat if the plant capacity should remain alout

e,
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2,3.2 Rcoovcgz of savmill and Jjoinery wasics

I established with pleasure that a main part of the sawmill
slabs is already recovercd for particle toard menufacture.

I wonder why no steps have been taken in order tc recover
all the highly msuitable shavings and sawdust.

In my PAO report of 1972 (page 66), and during my two-day
visit in 1972, 1 suggested to send to Belgium atout 200 kg of thavinge

and sawdust to make laberstory board samples and to prove their suitabilivy
to produce a high quality board which presents fine surface layers and
offers a good suitabi lity ror economic laminating.
unfortunately not been accepted and implement:d. The sswduet avi shavinne
available are an excellent zaterial for surfacc layer
present the following advantagess

This suzresticon tas
rreparation ond

a) the abtsenoe of all kind of bark Pieces erabling a light nrown
and homogeneous aspect of thre surface layere of tle board is t.
odtained;

%) me need for flaking and consequent ly:
~ B9 use of knives;
-~ a9 need for knife-grind ing
~ B0 oonwmmption of electric power for flaking;
-~ W0 labour requirement for loading wid wnload:ng
because trenspc't is done picammticatly,

3-’-3 m'i'iﬂﬂ Mtﬂ!ﬂ gulp ﬂ! Eﬂe::_‘:h’d:_:{ :-l' ,:;_d‘
MALtiele oy planty fcr rev patjgle

Alreedy in Nevembor 1970, Wr. 4.P. Thomson noted 1n his
PA0 prejest wrking paper:

8) 20 lask of ecosperation betweon the Tugeslav pulp amd naper
induetsy and the other wood-using industries. DMeth irdustries
are csmpletely sutencamsus.




o any problems of the Yugneslav pulp and paper industry:
tie bad location of some mills with recpect to the raw
e.oterial sources;

tlLe enronie shortage of snaftwoods.

The Ivamored pulp and paper mill uces both conifercus and deciduous

Sode ana hus aifficulties getting sufficient supplies.

thard,
ovaen e rhewe that due to the lack of cooperation Yelweern the
fntiet noe nnd e ghorlage of raw materials for pulp and parer
1 i:icen (particularly for coniferous wood) are high:
concTevLes woods about 300 ND/stél-e
~ ek powdweed: cbout 210 MD/atdre.
st dnvong vy stay in both factories (Moijkovac and Plieviia)
P in. avrtrperities now intervene more and more oftier to
mrienono s onient supply of raw materials to the pulp and paper
oo . onvinoraa and that no big capacity particle board rlaste vould
v e neae Tuture in Mentenegro,
At il frasinility studies for new particle board nlants show
trose e be eounaianically sound, thu inctallation of new big plants will

t- te Ak dotriment of the pulp and paper industry, Thic ie certainiy
e o7 the rain reaconyg why the Velimir Jaki® enterprise alreaiy ccuid

r e tutl oapproval on its project to build n new particle nil-nt.

b1 rear, even 17 this approval is obtained; hefore the new plant
Voot produntion, & minimum of three yea:rs will pass and the

.t v ocarticle plant hae to produce boards of gccd cuality wsing =

»

nich acount of the available wastes that have been recovenred,
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2,3.4 Production, consumption figures and prices

1)

2)

Production figures in 1

January

February
March

April

- tio

During the first 6 months of

1.248 a3
991 -3
827 w3

1,020 a3

1.214 13

998 33
6.298 n°

f:.nished boards
finished boards
finished boards
finished bcards
finished boards
finished boards

finished boards

1974 it reached 575.100 kg.

This represents an weup}iquid glue consumption of 91,47 lcg/-3
finished boards or about 62.5 kg solid glue per n3 finished hoards,

3)

4)

ication of finish

ths of 1

a) extre quality
%) olass o, I

rds during the {irst

4.400 o3 9.8 ¢
1.333 o’ 2.2 4

o) olass Ne. II o9 o’ 1.0 4
4) dofective bearts 126 ° 2,0 %
OMAL 62982  100.0¢
2ne of Yearde sroduced
10 =8 thickness 903 o} 14.3 %
¥ = thickness ’04 o} 147 8
19 = thickness 38 o} 0.0 £
Gefostive bearde e’ 2.0 %
0L ‘.m .’ 100,0 ‘




weg (free factory)

L1 feroua roundwoods 300 ND/stdre
(arout 28010 300 kg dry wood/stére)s
becch rovndwoods 210 ¥D/stére
(atout 150 kg dry wood/stdre j;

vo.-lar and birsk roundwood available in small

qeantities, same prices as beech roundwoods

inuB frem own cawmills 70 ¥D/ntére
(:1uat 250 to 260 kg dry weod ror stdre);

- phavings and sawdust from own unity are

£y plicd free of crarge,

0. 20 XD/kWh

RN .x._fzn._pm-:er':

- N -~ ' - o .
¢ ooreenstr (1ogeid gaun al abual 0805 te €9 salid

“meunt) free factory  A.5% ND/ke
(total man-hour cost)

about 20 ND/hour

150 ND/ton
20 }Mp/ton
170 ¥D/ton
3.000 Kcal/kp coal

- price of coals

transport cocty

Calorific value abtout

! _rices (per 23 fin:ched boscu )t

103,

2.0 @

.20

1. 366
(14
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6) Plant efficiency

Labour requirements: 21,10 man-hours pe. 13 of finished boards

2.3.5 Lack of technical knowledge, process and latoratory
gontrols

I bave been depressed to lcarn that process and laboratory
controle are no longer carried out., Jt a) 80 siruck me that the gtaff
of the particle board plant were not really interested to improve she
operation of ths plant and the quality of the products.

'hgmp“ and Technologi cal Findings
2.4.1 Rate of existing equipment and technical deficiercies

2.,4.1.1 Ohipping and flaking equipment installed near the
smmill (Pallmann hogger and Pz 12/36). ‘“'he whole
*quipment is old-fashiored, worn out ard has tc be
replaced urgently by new moderm equipment,

2.4.1.2 BDyuipment installed in the particle doard plant for
preparation of';

a) Surface and core layer line:

- The outter heads of Both the Mombak PPz 28 flakers are
oampletely worn out und need an urgeat overhanl,

~ Bus te the oliaination of the wor out PZ 1~ ‘3 wachire
(woe pare. 2.4.1.1) flaking ‘s sonetimes only d-re ty the
Y PR7. 28 flakers. To erwure plan: capacity the 3peed
of %heoe iwe Nowbak flakers :s repulated in such a way that
ey produse bad flakes at an adnerwal high capacity, The
m.ﬁ«m“mm the outterhend is so
Mg that the ewttorhead is wareed w eensideradly W the
Mgh friotien of weod agninet it.




Iurortant advice: The rclation between the speed of the

wood advancing and knife outset must be respected and never
overlooked,

- In the technological flow of btoth preparation lines, a
dering equipment betw en each flakcr and draer 1nlet
("o fred regalarly and continucasly the dricr; ic miscing.
ring cach stop of the flaker, for instance for o knife-

charse, the drier cmpties and ite temperature rices very much
(S5 ] t +

«n that the firet flakes introduced on startirg up apain
hesome too dry.
pore ieoan urgeat need fo irstall @ variaiur on cach drier
‘¢ ndupt the bandle rotation specd to the flarnes' meistore
corient requirements, An automatic steam inlet resulaiing
valve ig also irdicpensable to adapt the drioer tonmocrature,
- L. ddusting nor elacsasification sysiem for [lakce has veun
cee 1y, the surfase l-yer Yo,
'i o andus mill e a0t a suitable one to prodiact bemogeneous
iin- ~urface layer material and particulariy out cf very
c-arsc Hombak flakes presenting e high percentage of coarre

splitiere, |
v} e oned preparation lines |

Laune remarks for the Condux mill as above,

" Schilde drier has & two epeed motor drive and should te

replaced by a variator,

L grarulometric classifaication or dedustine ¢ done,

e doubie ntage Keller nnoumatic selector .- ot adrusted

properly since 311 splitters and heavy coarrs flakers are

exhauated 1nstead of being evacuated underr.eanth ithe selactor,

Genergl remark on beth prepgration departments:
- Too many paeumatic converyors are installed.
They require a high eleotric power consumption, higk

maintesance costs and time and crecate air pollution,
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Gluing equipment:

- The glue kitchen is not automatio, Ingredients, glue and
water are checked by weight on & scale. Hardener solution is
sdded by hand.

- The glue blenders are old-type Drais blenders and glue
distribution is done by nozzles and compressed air,

- The glue dosing is done by an old gear pump which has to be
replaced urgently since the amount of glue dosed by the pump
is greatly influenced by the level of clue prepared in the
glue container.

= The valves 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 Tlows
continuously in the blender.

= In the two bunkers for dry flakes, the conveying nystems
for wooden slabs sometimes cause production stops and
losses, They should be replaced by bhelte,

4) Soreper conveyors:

- Thess soraper conveyors have to be replaced urgently by special
sorevs with reversible throws: many stops and bigh production
losses are caused by regular breakdowns of clains and scrapers,
the distribution of glue coated particles over the whole width
of sach mat forming station is very irregular and this leads
to irregular mat forming und irregular board weight ani
thicknesses.

¢) Wt feraing:
= The old MAK mat forming stetions do not aliow a regular
;¢ feraing precess.
- Do isprevements can de introduced, for exarple, to replace
the weden slat conveyors by beltg, as well as, to eliminate
the erisental weeden slat oonveyor,




orLing line anc press plant
- Prcss operation is done by hand., Every human influence
on press cycles nust be eliminated and automatic control
equipment st be installed. During several days I have
found large differences in the press cycle applied by the
various press opcrators. Because of the manual system
no exact press diagram can be obtained on a continuous
basise.
The press loading and unloading speed is too slow
(uw/uin, o A two speed motor should be installed to gain
time ond to aveid water cvaporation and prepelyaerication
of ihe glue coated surface layers during prees louding.
Lvdraulic system urgently neede:
~ ihe replacement of some leaky valvess
‘he installation of a sceond high pressure pwmp;
the obiainment of original spore parts (Ureca,
bicffentacher, etc.).
Fress temperature: There is an urgent need to install a

temperature regulating valve for the press temperaiurc. All

. L JE .
roards are actuvally rade at aboubt 175 C. The tfemperitore

cannot be regulzted (nor checked exacily) according t> the

technological requircments (see technological defi. ‘meies),

Trirming saws Trimming wastes are taken off by hand and thrown
nside. These wactes could be recovered in the coue layer

line (cee Chrapter 1V: Recommendations).
Piriening lines No special deficiencies or rerarks

spare parts: Original spare parts for hydraulic, elcciric and
geveral 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 flakes

a) SBurface layer flakes produced by Hombak are:
~ too occarse and oontain a high percentage of spliiters

-~ not properly refined to get a homogeneous and fine surface

b) Core layer flakes produced by Hombak o PZ:

- are also too coarse and contain hea - splitters
-~ are not refined

Conolusion:

Both layer flakes are t0o coarse and unsuiteble t0 produce a zood

quality board. This is due to:

=~ the worn Homback cutterheads;

~ the fact that the slabs and sawmill wactes are sometimes too
dry after a iong storage rericd in the woud yards,

~ the fact that the stroke of the PRZ is sometimes much tco short,
meaning that wood is fed too fast into the cutterbead, This
leads to high friction of wood against cutterhead and %o the
production cf very coarse and jrregularly shaned flakes.

The enterprise's staff should decide urgently to overnaul the
Homback cutterheads,

¢) Flakes produced in the combined preparation lins:
- after inspection of the sta’e of the hogger and partioularly
the PZ 12/36 mill, I found out that both equipment ie womn

out and I suggest that this equipzment sliouin re revlaced by
new equipment;

- during my stay shavings have been red to this line, The surface
layer material produced was markedly better and allowed to
produce a such better board surface;

= I wonder why no shavings and sawdust have been {reated in this
line sinoce this had been suggested orally and mentioned in oy
PAO report on my visit to this enterprise in Septemter 1972
(page 64, pare, 4.1.1),




cewied 1o Lhis Lechnolorical moisture content requiremer .

- 20 -

peving of flexes

Al oady mentioned the drier hundle speed cannoi be

. wo1sture contert of Tlakes is irregular, sonctines 100
Vb oor too low. During my stay surfete layer material was
10 drv,.

“y. morsture content is never controlleds The Sack moisinre
contest metzr is cut of service and has to be repaired

urmently,

~1ue ~oroumption end adhesive formiations
Jie ld gear ovmp dosing rate ig not exrct end is influrnced
Ly otre glve level ap ihe container for preparad siue.

Ceroeptoc wood 1o grepared glue is congtant bat itz atcurs of

clue with reencct to amount 07 wood carnot be changed. A visuen

IR L RER T [ T T TN S S N P
C3oLedite Pulily wavhi 2l aladvduan Beilke should Ve Lnrvaladd

The ¢1d type glue vlenders presert voveral tochnical and

technological disadvantagess

a) the numerous nozzles on each blender require constant
control and rcsular cleaning;

b) Cool compressed air 1a gufficient azmount and &+ ile
required pressure {min. 1.5 % ¢ kg/cm‘) muel a1W2) O
be availabie and this invelves high ~ilectviz poaver
consumpticn, all day round;

¢) The maintersnce coris for corpresiy =nd
replace the nozzles ere nighg

d) High less of iime fov cleaning the vlenders ot Laagt ance
a week, Statistics ehow that in such plants & mirimum of
16 man-hours & week are required for cleezning each blender

of this type;




e) The high friction in the blender creates high temperatures
and involves warming-up of the particles, This leads to
prepolymerization of the glue on the coated particles and
an acceleration of the water absorption into the particles,
This phenomenon results in an important decrease of the
properties of the boards,

The glue consumption cannct 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 that every operator
makes his own formulation. According to these operalors, the
8lue concentration (amount of water added) is adapted according
to several circumstances, for exampie, climatic conditions,
moisture content of wood, subjective influences, etc,

It is quite normal that in such circumstences no good quality
boards are made, 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 o be
norwal,

The following theoretical glue consumption rates havc been
given by the technologisat during the start-up of the plant in
1961 and are atill applied:

for the surfaoc layers: 11.5 to 12.5% so0lid glue to dry wood
for the coret 6.5 to 7.5% solid glue to dry wood
Glue concentretion prepared on 16 July 1974:

Surface layers Core layers
Summer 46 to 484 51 to 53%
48 to 504 53 to 55¢




e i sons for cuproving of cdhesie Fortiat i arg
Ctener solution and glue conpumption rates are given

. -\
Vie Lep 1t (e parda. Y o d Appendix 1)

trees plant
Loral teenaelonesl deficiencier are noticed,
oL eu teoccratars applied (abeout 17"»00) ia much too
b,
Lonperiure af the cainls of the fomming line .8 ileo
vore Bighe
V) he press loading sveced 1s very low (€m/ninate),
" nonoao ne adonatic cperation of tn precs and conEeTuent
Lo autonmalis pressing Jiiagram,

Cormnui0ne

i) Fme Lhroe first deticiencles riek to cause hixh demadation
ol Liie saifuos guality.

©, ke last deficiency leade to irrexclar and non-corutesi
pres sang cyoles and pressing diesroas and vomet mer L0
produci-un logees vhen the operater .s ol Jiving perwanently

Fis tuall attention to his work,

Oleervation and caracity caloulatier:

During ry stay in thie particie board unii 9 mm voArds
were produced in a total cycle varyirng from 920" to
tc 10YAnY,

v oovn wverye total pressing cycie of G0 mamutsw Lhs
3

- e

thecreticzl dally producticon is ¢4 m” i &2 effective
vorking hours per day.

By an average total pressing of 9'3C" the theoretical daily

production is 67.70 33 in 22 effectivc working hours per day,

2.4,2,5 Process and laboratory controls

1) Yo process and laboratory contivis arv wiually done.




?) It is really net wnderstandable that ir entempriser 1like
Velimir Jakil (having an extremely well equipped iatoratory)
e laboratory progremme is established, Indeed, all the
oquipment required including a laboratory proes and a
sedern Wolpert testing equipment 18 available in & 20 x 15 m
beautiful and well ciganired laboratory buiiding,

}) ™e enterprise staff should dacide urgently that labcratory
oontrols should be made on a continuoum hasie and tha. al)
results should be examined and discussed by the responeible
plant staff,

Qmlity can only be guaranteed when quality controlr are made,

Mmark:

Pormer laboretory oentrols and reports (from 1961) ghow iiat
in foreer days good quality boards have been made in the
Velimir Jakil plant. Mechanioal rreperties were quite oo,
Mysioal properties however have alway: teen jow,

2.4.) Suality of bearts

Meforence is aade to the pare. 2,4.2.1 concerning
the quality of flakes.

Ohoorvations on beard quality:

8)  The surface layers are coarse net Memcgeneour and rot closzel apowa
for coemomic ccating with melamine paper,

%) e cere layer is porous and this resulte ing
= & Mgh compreseion rete during and after lamacsiiong

-~ 6 bMigh swelling retc during exposure of the boards tr ‘
influences of the weather.

The ability to treat the odges of the doard :s low,

Woshanical and physics]l preperties are mever checked in the
laberatery of the enterprise.

™e wight of the beards is very irregular and varies from

92 w to 102 kg for & 19 um wntrimmed beard (630 to 710 kg/n’).
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Pt ¢ mre 1016 weaght wiilon each beard & Voo

G o acfiences in Lhe mat forming vo.i e,
i marufactured ar futlable four woud ven oo
.t e bohide nanula turvd could te ..atarpy tow

“3 o Dam e DARCrB,

vty
AMELELE

St sy production caneciiy attained, calc. .ated over

4 L3
‘ ‘00w per montl {or arvune OO0 m s or vear),

[ | "‘1!‘ .’it U\lt ‘U 'is P‘T ti&l.

3

i .. slstiore btaeed (o owm Cwn ol reatiers « the
Lo =how that the actua! rrotduction capecitt o ire
# efhcntive workng, hours,
4 _\4“} 1 E VeLlY 1,\.,..

v of vt ot production tame it logt vve G b voind

D adour. Lydrmaile, electric, mechanic, €. .}
ot maintenances and repa.re (CMINA, poiubit,
ap FE, DLV Y OTE, etc, )y

(Yot g ower Ta lures)

Jlage o0 prepa.ed antesial OT otusr e aatritn. .,
oo the enterprise, eic,
opatt b

b lase s he urt e well-oquipped ard & suitadle rlert Tor
quai oty latnating.  1t3 theoretioal mazimum yearly capacily is

v ¢ of boarde.

. O part e toard samufactured 1n Pljeviie 18 mot sultable fop
Cnows. lamirat ng due to its bad surface and very SJarse ere,
("ly, &It & Bevere control and greding can s mmall rart of b

{ arde manufsctured be cented with melasine papers. The eotuel

yuas Ly produstion 18 200, 000 .’. Bue te laok of better beards ke

L oduction oadviot be increased,




In order to obtain an sceptadle finished hoard, three welamine
itpregnated papers (twe wnderlays and one decor) are rrquired.

In nermal laminating plants enly two papers are used,

™e ocempression of doards durings and after iamineting ir high
@ue te the very conrese core lager,

And, last but net least, notwithatanding the use of three parcrn
and the high specific weight, the fininhed toards are low quality
bearde and are sold at lower Prices thar usual 1P other weli
organised Yugeslav lanimating plante.

Smalngien:
IS s ovident that in theee oi rewnstancer th- rocEemic officieney
of this Wit 10 negative.

- A foastdiliyy study ande i the Mierprieor shows *Aat rotua)
Sreak-oven potat 14 ot o productiion of 20,0 p¢ or hanrde,
If good guality deards seuld Ve BaAn{aotured the braak «yon nnjag
is 200, OOC .2 POF year,
Toore 10 ne Goudt that prierity et Do given te p~rdice ruital e
partiele deards in order %o lpreve very urgeatly the oranemis
offictonny of this wmnit,
4 mitedle partiels beasd for laninating rresente reliewing propertias

6 mmesth, hamageneows and fine mrfaseg

6 Sampact core and o goed irterve! dend ond 000c odgnd il ity
6 low soioture sentont (4 1o L 30

6 Wpecific wight of Bir.can /170 wh

rogular thichnesens (maniowe 0.7 e Sevigtion),

hmmuﬁumuhhnnuu. the osiling prices of
ul-uo.dl“vuw.nam—mumnu

ascerdiag qual iy,




Ghe Cortanat Yy s sawmll and joinery waetes are already partially
porord i the particls toa~d production. A large amowt of
cawd oty ott-out: or other wastes are still burned or dunped,

Friority mo tote ven tooa recovery programme of all kinds of the

entorpineets CHL deod waeter,

[0 rAra. e sety the calculation of the amount of own wood wastes
Lo maar nid forccasts for YWY ghow that sbout z3 tons per day of
« dre wood wantes wiil te available., Since these coniferons

4 g are all saiini 1o for surface layer preparation, this

}
.14 -ave. the surface layer requirements of a 100 @ /day

capacite ity

. siote c. tome cxacting equipment 18 alamming, psrticulariy tte
ekt cmaonmert, Srvera) other Bpin daficiencian tave been
{, +4 in tha tceknical and technologicai flow of thre plant

(v n pata. Dot and para, cete?)

Ir ceder to amprove the maality of finished board aia to increase

a tusl plant sapacity, there deficioncies must b remcdiel argently.

Tre flakes actually produced are very coarse, very hetercrenenus

avid eortain a very Ligh ,ercentage of very coarsc splitter,

Artnal voard mality iz low. Boards manufactured are mainly
psaitille ToP €0 LLC Belanine coating. PYoards pav.uiacured

ar: o.ly ruitable fur wood veneering 1f acourately awrdoad,

In actual circumstances (bad quality flakes, alarming state of
some equipment ard other technolegioal deficiencies) :t 18 Quite
impossible to produce good auality bearde:

a) with fine surfese and coref
») with preperties corresponding to DIX standardey
¢) suitable for ecesnomie coating with only tws melenine papers.




It ie not understandable that mince several months, r:ocess and
laboratory controls have been discontinued, the rore¢ so as an

extremely well-equinped laboratory is available in thkis entepprice

(para. 2.4.2.5).

Both units (particle board and laminating anit) are not .n & Lea <
sconomic state although a large amount of suitable and lecs expencive

rav materials owmmed by the Combinat iz availabla,

Plant productivity and efficiency it low due to the enormous
production lossen. The average daily production atiz reg 1g onl.

40 tons of finished boards while the prese plant runs ot a prastio,
oapacity rhytha of €8 n3 of finighed boarde during 27 effecive

working hours psr day. A priority programme should be s-heduied

Wy the responcible staff cf the particle toard dcnartrcwt,

to eliminatc the majority of these high production lomrer neme, 7 i, 2.

In erder to improvc considerably boarni cuality, to rer .o the
yearly roard production ard to recover all kirde of wood wartar
available, an urgent progremme sust be drawn up by the ertersrinets
staff. It should covess
- $he repair or replacement of some existing equirac:.t;
- the acquisition of some new equipment;
- the esteklishment of process amd laboratory conitrols;
- 8 ™) and close cocperaticn between tte diffarent services

of the enterprice.

Tecknological iaprovements were made during my stay ir “he

Velimir Jakil particle board plant, New adhesive Tc'm.ictions

and instructions for controle and preseing diagrers lave baen given
to the iechnical and reepensidle staff. (8ee Ammex I of thir repo-t)

Prestical infermation and advioee have bdeen given:
- %0 repair and replace xae squipaent;

- %o imprevs plant cepacity and beard quality;
= %o receverfully the enterprise’s oum wastes,
(See Ohapter IV: Recommendatione)




a K, - .ocer whetber it witl ve deri@nd or net S0 inotall & nOW
A b aiant ar the Yelimar Jahid enteoryprise, the egialing

prart omot vt e te prodice during ot least ‘he rex. severs!

i s st gest aboald he pureucd Ve reach, 1A tve stepe,
W pe o et e Already PS metrusted partiele board planty
W oreire ot e rres Lot ard er . Cyenmt

o , pEaroyemant af Ahe sctal boerd o atity o

e e " ae cosei.ie the +-omemie efficicney »f the
et e vid uret aterad ad alse the eespeni” ef fv 108
af vk Aty ating wRl.,

Vot eeA st ot amd sffye ey w il 10 iperensed iy £ 1Y o movery
ety e Y et e and Wy @ R gher yverage iy creductien

of Corar bty Logrte,

i This a2 e ttiie car saly be reashed 1a the Biadle/ e ¢ tmr@
Lre et thaty
all eptarpr o 8iaf( sembere Gnd ToreRen GRIure & (. ¢ 99
Ve hnirai ard erghrisatienal coope rat i ong
L. diaty PLvps AF" S@bem to purchase sems ind . upanzat 10 pow

o nmant

oo 7 v enge.ewert of thg Plgpt's [YRd: DU it

oo . nay
.- - -

4.2.) Bert ‘oI RIOSTRNS
4.2.'.' Ggeetive of ghert 1070 pregree

a) In~rease of average Gaily cepasity frem 0w I’ 9
peens of elinination of ifferent sauses of sleppages,
breahdouns, lessee of predustion 1ime, ote.

3) lmpreveseat of quality of flahes:

- pepuir sone eguipment
- replasensat of ethere

L —— ) ) - ‘J




e) Imprevessat of deard qaaliiy
€) Meevery of all availsdle shavings and sawduet.

40.1.2 Prepeseal for teehnieal itaprevement
Bee fioushest on page VWO,

G621} Mmemmendatione for rhert \ore progreane

Q) Bpair of esisting cquippent
-~ Beadak sutter “eads
- Brterst ) i1netall variater 1o afest bundle speed i~
Wi sture rontent roquireaenteg
11) 1eetal] dermenstor, 1hermne! -t and Kot
wmter regulating valve to heop dr: or
tanperature wilhin the given |in t o,
Say dabere:
i) r.plase \be weeder sial swnveror by el P
11) 01 1m1nte ¢ leetremagnrt 1n nowpling wd 1votal
W riater sa olovat ing cenveper,
Ghuing et ten:
1' replese old guer sump W plunger ne assbrans
PP W adjustable etrene
11) wmetall o clestremagetic waive botoren
ooy and neselee 1n order %0 avesd Viat rlue
flows 1a 'he blander during preduetion slens,
Ghouper comwvagers:
1) replace 1he COPRPEr CeRVOYEPS L. precial e oy
With reveraible theve (IDRy or +¢ sune’rieted
lesally ).
Mt femtag
§) cuplase We fiaal welen slots senvayers by deit
L]
88) olimeaste e horisental westen siet saveger in
e Suher storage remn.
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- Prese plant
1) inetall o temperature regulsting valve with

thermostat in order to guarantes the required
press temperature]

11) tmstall 8 big rownd thermometer on one of the
dot platene in order to check press temperature;

111) 1inorease the press loading speed from 6 n/lainute
te 10 a/minute to decrease long pross losding tite.

b) Purchaee of new equipaent!:

- Original spare parts:
1) d@risrs 1 couplings;
11) press and hydraulic circuits : wlvee,
osuplings, jeints, etc.y
111) elestric 1 special contavtors)
iv) autemstic press rommund desk with oontrol
oquipaent for automstic prossing aiasvan}
v) mew spare motors (this matter haz btecn discumsed
with Wy, Babi8 8.)
vi) wseuw equipsent ascording to .h¢ {lcwsheet on
page )0 and list in next paregreph.

o) D-istredustion of process and laboratory controls.

Q) Agplication of adhesives formmla..ens grven in Apperdix !




.4 list of recommended now cquipment (short term programsie)

o1 ectimated prices

[P . nr
iton i Lo, er about
iten s ~levating belt

[
Pl
<
3
i
e

Tt it
Yoo M
| S

ot
-

Foem
t oo~ (e
AT
o

Do
H N + 3
ites 8
fren g

..

COYVEYOT

cila
iig cxtraction
(.;J., AT

rirating feed chule
Yol ring flaker

Cluker cutter beads
{vepair and knife holders)
[SP A VI

Linyerar

COATCW oonvevaor

cefintug milld
SCIAW Gonveyor
d.dusting soreen
neli for recovery of
irimming wastes
rress command desk
srare parts

ST M SONVerOrs

(:at forming)

max, DM

IMPORTLD
PRICL IN DM

SUPPLIFD LOCALLY
PRICE IN WD

80. Om. -

400 000.-
10. 003- -
80,000, -

30. OOO- -

50.000, ~

300 [

20- [ ad
30.000, -
20. [t

Rk XeYe] e
SSve Ve

BEEARTLIBRIEEESR IS E

Romark: 1) The prices given are estimated prices,

marx, 80, 000 . -
60,000, -

60. 00X,

50- 0\’)0."'

50,006, -

100. 00(.)."

naxe ND 204G, 000, ~

2) Type of machines are not mentioned in order rot

tc favour csome cquipment construction firuw.,
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4.2.1.5 Conclusion on available raw matcrials and capacity
of exiating squipment

a) Rav material requirementst
Surface layer:
The amount of shavings and sawdust available in 1975 will
oover the surface layer requirements,
Cope_layert
Available slabs (sawmill wastes) are flaked in the PZ-mill
(minimum 12 tons/day in dry condition).
Beech roundwood, branches or other inexpensive wood, foresi
wastes, etc, have to be flaked in a Hombak flaker,

b) Technical and technological requirements:
i) Driers:
- surface layer: no capacity problemsj
- core layer: both Ponndorf driers will work at naximum
capacity in winter time,

11) HRydraulic four-daylight press:
- no problems to reach 65 »’ daily oapacity.

1i11) Mat forming stations:
- surface layer:t no oapacity probleas;
- oore layer: is working at its maximum "opt imum capacity".

4.2.1.€ Recovery of triming wastes

All board +rimming wastes are actually dumped (abeut
1,500 kg/day). After the installation of a special knifs grinding mill
(item 13 on flowsheet) this amount of board trimming wastes can be ground
end directly re-introduced in the core layer preparation line.

This recovery alone, already represents an econoty of an
ssount of prepared material to produce yearly 600 53 of finished boards
or, caloulated very roughly, sbout ¥ 180,000.~ per annum.
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.»  Medium and long term programme

> .1 Objective cof the medium and long term programme

Jrovoaie of plant capacity to atout 80 m:s per 22 effective working
howar o jor déz,‘v';
Prarsoomant of quality of board surface and core layers;

[

cavene by etel Y.

ins

4.

Jo0.7 Proposal for techuical improvement

foe flowsheet on page 35

Casnasai of seme existing equipments

1.t vecovery of all enterprise's avajlable wactes (shaving,

v Do becemmendations for the medium and long term vrogramue

the comilete gluing station, namely the blenders and slue

Pty

the nnt formingy stationg

the rmz2)1 Foandorf drier to be replaced by a bundie drier

of a capacity <f about 1,000,
tztlution of new equipment:

varagrash with wmackine iist,

000 Kcal/hour.

See flowshect on page 35 ané

2.2.4 List of recommended ncw equipment (mediuz and lovg term orogsiamas)

and estimated vrices

IMPORTED

LIST OF POUIPMNT PRICE IN DM
Hem 13 1 vertiecal silo -
Item 23 1 silo extraction device 50.C00, -
Item 3 1 drier (bundle type) 350.600, ~
Iten 4: 2 BCI'eW conveyors -
Item %: 1 classification screen 34.000, -
Item 6: 1 screw conveyor -
Item 7a: complete gluing station
(two tlenders + glue kitchen) 200,000, -
Tbs 1 cooling group -
Item 8: 2 belt conveyors -
ltem 9: 2 mat forming stations 300, 000, -
Item 10: spare parts 100,000, -~

max, DM 1,034,000, -

BEEERL SRR IR RRREE

S:UP:IL-' Ft\ ‘7,";! 'A LLY

- —

rax, 92,000, -

1(X). (mo"

50. .-

125.@.’
80.@.“

max. ND 415,000, ~

BERNEEEITNCOERRRS
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PROPOSAL FOR_ TECHNICAL IMPROVEMENT ACCORDING
MIOOLE - LONG TERM PROGRAM

IRIMMING WASTES

VELIMIR JAKIC
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A.2,% wventual long ternm programme

It is actually quite impossible to make a programme for

a third etace or long range programmirg, Two alternativec remain opens

a)

b)

the decimicn could be taken to install a new plant;
the decision could be taken to inst.ll a new nress line

in tk. existing and reconstructed board plant,

During eventual further visits these alternatives could

be discusaed,

203 ’Fcc).z;:xlogical Recommerndationg

— - - - e e e . - -

Fafors making technological recommendations a sumsary of my

tecknolermical findings is certainly very ucaful,

a) Dcficiencies reogardine surface layer qualitys

wood wastes are actually very dry;

flakcs produced nre loo coarse and thickg

a sufficient amount of fine material to ensurc a fine
close surface laver is not availableg

surface layer flakes are too dry (before glue coating)s
the frictlicn in the Drais blender is high, Waier is
rapidly absorbed bty the [lakes that are too d:y and ihicl;
th2 actual climatic conditiones in Pljevlja are "hot and dry";
the ma*t foriring crecle is longg

the press loadirg speed is too slow;

tue press temgerature is too highg

the press closing speed is very slow,

b) Deficiencies resarding core layer quality:

core layer flakes are too coarse and thick.

Conclusions:

1) It is extremely difficult to elaborate a definitive adhesive
formulation which could be applied over a long period of time,
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2) Some of thoage deficiencizs can be improved immediatiely (cce

short term programme para, 4.2.1.3)

4,3, 1 Adhegrive formlations

1In order to be complete, in Appendix I, thr:e different
adhesive formulations are given. They should be applied in accordance

with working circumstances,

a) Adhesive formulation No, I

To apply in the actual circumstances as 1 have found during ¥
stay in July/August 1974.
i.e.3 - very dry wood wastes}

- to00 coarse flakesj

- too low amouni of finc material ia surfacc layer;

- too dryv flakes before gluing

- smevere climatic condizions;

— low press loading speecds

— too high press temperature;

- nalow mat forming cycle.

b)  Adhesive formulation No, II

For normal conditions:
- normal wet wood wagtes;
- mnormal quality of “lakesj
~ moisture content of riakes according to cnsiirvetions
given;
-~ & press temperature of mavimum 150°C;

~ an inoreased prees loading speed,

e) Adhegive formulation No, III

Por winter time (i.e. wet wood wastes and drying problens).
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A, 4.7 General 190_@:@_;-‘10!! jnet D‘ctmg

The following techmolograal 1natructions sheuld e

pursuedy

Quality of flakeg
- for su:lace layer: a fime and hemegencous material
without coarse and thick flakes;
- for core layer: regular flakes with thichness detwesn
O.) sm ard 0.5 W0,

Hemar :

After the overhaul of the Nembak cutterheads, doth flake-s

ehould work 2t norma) capr. ity and acderdin, the instmuct:eng

given for knife-setting and streke.

n
Dedust g

When sawdust and shavings are woed in the surfase logyer, do-

dusting is reccnmerded (sorveen 0.2 am),

Morstupe coni-nt of lyier_befory glpigs

- sarface layes 2 to 64
- oore layer | to 44,

-~ sucface ey v 18 to 2
- core layer 10 to 1)4

jnformation:

Olue coated surface layer materials

Must be wet after gluing (18 to 22%)

1) To keep onsugh ssisture content in surfuse lagere when proce

closes, (An ameunt of water is ovaporated Guring the leng
met forming oycle and prese lesding. )
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Yo get & Righ donsification, 1.0, plamty fieat om af parip ¢
Te et 2looe smmmeth oupfers,

To srt & Migh thermal ~ords ' ivity P Y T Fooe
prerr'rng.

o avrid Plowing of Fine surface ERVerial wWhos cfocr | soe,

Giue conted cove lager sateriah

Wust Ve dry (10 te oma, ‘M)

')
i)

(RN

e}

t

e

)

‘)

™ ailow shert precseing nyeles.

o aveif a Migh water areulnulat ion ia e car laper w 4
bloetering *f boards,

T heep Tiniohed “oard asistere sambent o+ 1w -

laminatic . with selahin- poapePe,

Q‘r mt!“; "

Nes® be sagtiod 10 reach Whe Bnieture amtont 7 gl
sonted flalee eniionsd,
Boe Appendiie 1 - page 4.

Sige agpjicefion flmgree

. cepfese laper) 10,8 to V1F salid gtwe @ & b o o ent
. csre lageer 8.5 %o 9 90100 ghee @ Avr Ships veiaeY,

Preee temevyti”
[ ]

for 'am ard Yer Sapds TN YRR
for lan, 'O nd ' "u tenrde VS N YSRY "M

Piagign_tieg of rvpereg eiye_(gh '90’c]

-  ourfese Japgert BIAAEER +i8 BMwtem
- ocere lagert SiniBD one Gnd ENS NS Ve Biimtes.

ol 10 pog Yeprge

teone S and %9,




i el Ladoner solytiop

'oarel ed, derende ~»n the pll of the wood and suet b
started te oty

A suitatie geintion Line (mee g) .l.")o

A rcper pH f raw boarde (ree B) above),

“i'n the tore of wocd a~tually available, het cauls and leng
por sang cyclesy, there 1a ne need to use a hardenesr feor ihe

faoe Ry,

I, L

See the ceamo’en in Appendix 11 - page 44,
The anfiuence U prers re diagrans 5n board prepertiec
18 Ty evestant ol Lar becn discuseed during mw stay
in the v oirLr Jai '@ particle toare plamt,

Ll 00 6L IS A Y OTAY [N MG VIRJNIR JAKIE PRAXT
R

The caterprisa®s sta’i shovld proceed soem with a cemplste
and eff:cient 1ntema’ reorganisation of this wmitt:

«) & paychological recrgan.sation;

V) s e v Y peopcainitatian;

Y atesholontal rosrgmnization,

T tn.cal ani tesmmolozical improvements can be rase to render

th'r u.it sconomically viable when all services eollavarete and
acsure thelr help and asasivignee,

Purther technical and technolegioal assistance froa abroad can only
be efficient and useful 1f the repaires and medifications onunerated
ta this report are nader soen,
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AWINDIX L AMBIIVE FORMAATIONS

POSMUTATION I (uee para, 4.3.1 a) - page V1)

NRPACE COME
WEIGNT VOLUME WHIGNT VO™,
litnid glue 3 100 kg 11 1 100 kg 5T
51 1.0 ke/dn
Conc.t about 68,54
water 65 65 25 V)
hardener msolution - - 5 5
16% kg 142 1 130 kg 107 1
Clue concentrgtion
- surface 41,5 4 solid glue
- core $2.7 % solid glue
Rat o of li‘re of prepared ~lye per kg of golid glue
- surface 1421
tﬁ'.';‘ii - 2,073
-  core % . 1.5
FORMAATION IT (See para. 4.3.%d) - page 37)
SURFACE CORE
WE IGHT VOLUME Wil I1OWT LRLMALLLY
liquid glue 3
81 1,30 kg/dm 1 kg 171 H ol s T
Conc.t about 68,56
water 60 60 25 2s
hardener solution - - 5 5
160 kg 1371 130 kg 107 1

Slye gencentratjon
- ourface 42.8 £ eolid gluwe

- oore 52,7 £ 0lid gluwe

]




Katic of litre of ;repared ziue per kg g1 polid giye
rurface ‘i ] .« 2.0
R r
core 197 1
- LY
X ‘Tﬂ 1,50

FORMLATION 11] (5S¢ para. 4.%.1¢) - page V1)

MWPACE oo

NEIGUT YOLAMR ot voLUB
solid glue 3 100 kg 171 100 ke T
S: 1,0 kn'/dm
Come o1 ambout R4
wiler 52 52 17 "7
tadener sclution - - 5 5

152 kg 191 122 kg ” 1

- surface 1~ 7 eclid plue

/
-  ecore %6 <. s0)id glue

Katio of iitre of proneres give por NE of solid glve

-  surface &?BJE' 1,883
T e s

HARELER <OLUTION
lugredient as 17 kg ssmoniwm chleride povier
8) kg .ater

Concentration: 175 o. selution weight,
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FARMAA TU GALORATE TR ANDRNT (¥ LITRAS OF PRKE A RED
UM PHR 5 RATONER OF T BUBKER DOGING 3CALR

e A o, St

A, Gry weight of flahes por bated .

*9 L4

B. wusher of batahes (in this example %)
C. oelid glue percentage on dry flakes
D. ratic of velume prepared glue to selid glee we gt

PORMILA AzS520CxDd

- S kg flahes per bated (u . #f).
- 11 € soli€ miue on dry flakee,
- patio = 2 | prepared glue por kg of me)ié glue

“:3:&:?.0.).)\wrdﬂwmr*uteh-
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Aicoests T SURATY ECHTPOL TEIHORg
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nLUn

“he pH of the chips has to be knowm resularly to fix and naintain
the optirun cataiyzing cond:tions, 1t can be meacured by meana of a

test paver or a ph-meter,

Working methodt

5 7 of chipe are taxen and placed into & cup. Then 50 ¢ of
nit1dlle 1 water mre added anc the particles are 1e:'t to coak curing
16 mim.tee, From time to tire the mixture sheld e atiried, 7he
water :ad the particles are thon scparated by filtration wad ‘he ©H

value it determined,

1.2, pliof the
The method is the sane as that abdove but 5 ¢ gawdust or seniine
dust is used instewd of 5 g of flakes.

1.3, Row ligquld
a) Qlys viscositx
The glue visconity is Deasured by means of the vircccaimeter according
%o the German imductiricd Seandasdu (DOf;. In any o .k

teaperature of the 3ampls must Le recorced,

Working rethod:

Yhe viscosineter is Pillea up wntil the slue flows over, Daing
Ahie operation, the orifice musi be well cle=ed, 7Then ‘ne lid
{s pluaced upon the container. Attenticn nust be paid 8o ihal ro
air dubbles renain under the lid, The orifice can ncw bc openel,
the glue will mot yet flow out the conieiner tince the lid
preveuts it froa flowing out. In the rozeri wi.en the lic is
renoved a stop-vatch is released vhiech is stcppec when ihe
outflow is interrupted. Ny the nusber of eecor.’ -, the viscosily
in oentipoises can be resd from the table on pase 37. Al spparatis
wvhich ooms inte ocemtact with the glue ruat be carer.’ly and
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inmedialcly cleaned afier havirng been used, Be careful that the
viscosincter orifice is not damaged. The viscosity of the

¢lue frechly prepared is about 900 to 1100 centipoises at 2500.

b) Solid certent in the ~lue

Determination .f the percentare of dry material contained in the
flue, This test ic carried oul in the drying oven or another

drying cguipnent, .

YYorkin,; nelhiods

2 or of glue are tzken and put into a container made of aluminium
foil, This glue is heated during 15 hours at 103°C until a
constent weight of the sample is obtained.

P 2 x 100

Percentz;e of solid content: P 1

vhere P o1e initiel weight of glue

P 2: dried eicht of glue

The solid content must bs 68 to 63% .

¢) Determination of the epecific weirht of the gluve

This deternination gives an approxinate idea about tie solid conicni
in the glue, This test ic iuch easier and faster thar the solid
content determination by dryirnz. Tt should be done aficr eaca

preparation of liguid glue.

Workins method:
About 500 nml of glue zre rcured into a glass oylinder end tha
hydrometer apparatus is put into the flue, Afbsr corplete

immobilization of ihe hydrometer, the dircei reading can te

pade. The temperature of the sanple must be recorded. The
epecific weight should be about 1,255 at 25°C.
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Viscosity according to DINT 53,211

In comparison with the Prookfield viscosiroater

Resin temperature! 20°C .
The chronometer has to be stopped at the moment of rupture of
the liquid flow,

Sec., Centipoises - Sec, Cps. Sec. Cps.
14 72 68 368 122 698
16 84 . 7 . 380 124 712
18 96 72 392 126 726
20 106 . 14 404 128 140
22 116 16 416 130 752
24 126 78 428 132 754
26 136 B0 438 134 716
28 146 8z 448 136 790
30 156 ., 84 460 138 804
32 166 86 472 140 818
34 176 88 . 484 142 832
36 188 90 496 144 846
38 200 92 508 146 860
40 212 94 520 148 814
42 222 96 534 150 883
7] 232 98 548 152 902
46 244 100 560 154 Q15
48 254 102 572 156 930
50 " 264 104 584 158 44
52 216 106 596 160 558
54 288 108 608 162 972
56 300 10 620 164 9866
58 312 112 632 166 1000
60 322 1 646 168 1014
62 332 116 660 170 - 1ce8
64 T34 1"e 612

66 356 120 684

The viscosizeter has to be cleaned directly after its use. Teke care
not to damsge the ouilet of the apparatus. 4
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1.4, Prevared 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 ctvantity

of the prepared glue mixture which is sel apart in a water
bath at 100°C. By this test, it is possible to deierminre

after vhat time the complete hardening of the giue occurs,

Working mothod:

The control is done by cdding a snmall quantity of the
prepared glue mixture to a glass tube which is piunged
irmedirtcls in 2 baih of builing water, At the saze iime
a stop~tiatch is started. The glus is continuouwsly sitirred
with a glasc rod, At the moment of zelation, which cam

be eacily observed by tha glue sticking to Loth the rol

and the tube, the tire is stopped,

2,  QUALTY CONTROLS OF THE BOARD

2,% Density
The density of the board is calculated ¢n the samples used for

. . . ) 1
determinaiion of the vending strencth: D a V

vhere 4 = weight of +hs szmple in g
V = velute of the sarple
length x width x thickiess in om,

2.2, Thickness

The thickness of ihe unsanded board is normally checked by
the press-operator, Board thickness (at ihe outlet of the press)
is nominal thickness + additional thicknoss for distance bvars
(1 or 142 mn) with a tolerance of 4 0,3 mm.

e e g— T

o - craren o o g+ i o e
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2.3. pending strength (modulus of rupture)

The bending strength is determined on conditioned and sanded
boards. The samples are taken from the sanded boards according to
the patt.rn shown on page 41. The bending sirength? is determined
according to DI 52,362.

Formulas .
Bending strength (kg/cma) -

x distence between susvorts {cm) x load (k=)
2 x width (cm) of sample x (thickness of sazple (cm))

2.4. ansverse traction verpendicular to the surface

(Internal bond - tensile stirength)

The perpendicular traction is determined on conditicned and
sanded boards according to DIN 52,362. The samples are taken froa

the sanded boards according to the patterrn £hown on page 41.

Tensile strength (ks/cmz)s

Mﬂ‘.&l____z-—g
sampie surface (ci )

2.5. foisture content

The moisture content is delermined on three econditioned and
sanded samples of 50 x 50 mm., The samples are veighed erd mut in e
drying oven at 105°c, 'ntil a constant weight of the s.zples is
obtained. The moisture content is given by the forpulas

n.C initlal waizh% - final weizht
*Pe = final weight

x 100

2.6, )Jater swelling

Pressed boards manufactured from particles have a terdency
%0 swell if they are exposed to moist air and when thsy come in conizz*
with water. The water swelling of boards ig cetermines on conditicned
and sanded boards according to DIN 52.364.

swellinz (%

et e Lo b ¢ gt et —. e e e r——— ————— L T v Leve e e e
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where to is the intitial thickness of the sample;

and t1 is the thickness of the sample after water immersion.

2.7, Absorption !
Therc are no DIN norms for the absorption test. The weight

of the board samples is checked before and after 2 hours and/or

24 hours imrersion in water at 20°C.
The percentage absoriion =

P, - P
L2 ¢ 100

PO

vwhere Po is the intitial veight

and P, is the waight after water immersion.

1

2.8, Homecgeneity of the board

The aim is to control the distribution of materials within the
unsanded bozrd, The board is cut into six strips of 1220 x 100 mm in
its transverse direction., Wach strip is then cut into pisces of
100 x 100 mm and the position of each saxple is well marked ou the
board starting with A1, B1, €1, 11, E1 and F1 from tho left side of
the board, The samples are then weicghed as follows: ;

- all samples together:

- each sample separately.

First, the averaze weight of the samples arnd then the djeviaticr
of the weizht of each sample in comparison with the average weizrnt of

the samples in per cent is deiermined.
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