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Fxplanatory notes

The monotary umit in Yugoslavia i the dimar (Din). Iuring the peried
ocovered by the report, the value of ithe dinar in relation to the United 8tatea
dollar wao $US 1 = Din 18.05,

A full stop (.) is uced to indicate decimals,
A comma (,) is used to distinguish thousands and millions.

Besides the common abbreviations, symbols and torma, the followiang have
been used in this reporis
f.b. finished board
DIN beuiuche [nduutrie Norm

The designations employed snd the presentation of the material in this
pudlication do not imply the expression of any opinion whatsoever oa the part
of the Secretariat of the United Nations concerning the legal status of any
country, territory, oity or area or of its suthorities, or oconcerning the
delimitation of its frontiers or boundaries,

Nention of company names and products does mot imply endorsement by the
United Nations Industrial Development Organisation (WMIDO).
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ABSTRACT

At the request of the Covernment of the Socialist Federal Republic of
Tugoslavia to the United Hations Development 'rogramse (UND), an expert im
the production of particle board was cent on missioa to give technical azaise
tance to the faciory at Mojkovac. The United Nationa Indusirial Development
Organization (UNIDO) was the oxecuting agency.

The expert arrived ai Mojkovac on 6 June 1976 and left on 20 July 1976.
T™he objectives of the project were to assict the sanagsmant of the plant, up-

grade production technology, increase productivity and improve the quauty
of prodcta,

The expert concluded that the situation at the factory is such that possie
Wlities for plant parformance improvesent are limited to a minimising of
ansual losses. The reaaons for these 1osses are low plant efficiency and high
Mcﬁon costd, and he recommended that overhaul, repair and replacesent of

01d and worn out machinery be carried out. Also, production and quality oone
trols should be reinstated.

The recommended improvements would de economiocally justified as the capi-

tal expenditure of Dim 5,000,000 in 1976 has s paydack pericd of approximately
ORe year.

T™he expert reported that the only vay to achieve profitadle production of
the plant is by a complete reconstruction and a comsiderable increase of ita
saximus production capacity.
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IRTHODUCTTON

At the requeut of the Covernment of the Socialict Federal Republic of
Yagoslavia to the United Nationc Development I'rogramme (UNIF), an expert in
the production of particle board wac cent on miogion to sive technical acciuve
tance to the factory at Mojkovac. 'The United Nations Industrial Development
Orgunisation (UNIDO) wac the execuling agency. The expert arrived at Mojkovac
on 6 Jume 1976 and left on 20 July 1976, |

In 1975 the particle board factory at Mojkovac suffered losses of nppfoxi-
sately Din 7,000,000§ production costa were approximately Din 36,000,000 but
the saleu value waa approximalely Din 29,000,000, 1In orider to locate the caue
ses of theue louueu, ihe oxpert inveutigated the preseni utate of plant machi-
Bery, saintenance procedures, production and quality control, plant efficiency,
rav material consumption, production costs, and madu ocost profit caloulations.
Ne discovered that the cauces are low plant efficiency and high production costa.

T™he expert made recommendations for technical improvements leading to
upgraded plant efficiency and production cost structure. It was recomsended
to overhaul, repair and replace old and worn out plant machinery and 10 rein-
state production and qualily controls.

NHowever, the expert reported that the situation of the factory is such
that possidilities for plant performance improvemeat are limited to a minimi-
sing of anmal losses. The recommended improvements would be economiocally
Juutified as the capital expenditure of Din 5,000,000 in 1976 has a payback
period of approximately one year.

The expert conoluded that the only way to achieve profitadle production
of the plant is by a complete reconsiruction and a considerndle increass of
ite maximun production capacity.



1. SURNARY AND RECOMMENDATINNS

Suswary

In 1975 the partiocle board factory at Mojkovac suffered losses of
approximatcly Din 1,000,000, Production co3ts were approximately Din
36,000,000, but the sales value wag spproximately Din 29,000,000,

h; reagons for theoe losses are low plant officienoy (1975: 61,
first half of 1976s 57%) and high produotion costs.

In ordor to locato the causes of thig situstion, investigations
into tho prescnt statc of plang machinory, maintcnanco proesduros,
production and quality control, plant efficiency, rav raterial oonsuMp~

tion, production oosts, and cost/profit caloulations have been oarried
out,

Based on the results of these investigations it ws possible o
Sake recommendations for technical improvements leading to upgraded
Mant officiency and production cost struot e, and to culoulate the

soonomic reeults which oculd reasonably be expected after implementas~
tion of all recommendations.

The very strained economio situstion of the Combine does not allow
major changes in the plant at this stage, and therefore only those tech-
nical recommendations were to be oonsidered whioh would improve the
situation under given production oonditions.

The results of the investigations may ha summarized as follows.

Mimgt Almost every key machine in the plant was found to
have technical defeots due to the worn-out state of the equipment,
T™hese defects result in uneconomioc preparation and usage of raw material,
and deficiencies of the nd produot. The worn-out state of machinery
leads to oonstant breakdown of machine parts followed by stoppages of
production.

Naintenance: The procedures in operation are adequate, but there
is & serious lack of special sparo-parts for machinery from abroad, whioh
is the majur part of the oquipment. This shortage of special spare-parts
results in unusually long repeir time, whioh in turn is one of the main
reasons for the low efficienay of the plant and its high economic lonscs,
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Produotion controls Practically no production oontrol is ocarried
out because of the damage 10, or lack of, nocessary technical equipment,
™ioc resulds in uncoonomioal produotion iwoccdures and wastage of raw
matorial, which is anothor main reason for the economio losses of the
factory.

i3y gortrol: No quality control at all has been carried out
sinoce August 1975 owing 40 defective or non-exiotend laboratory equip-
sent and lack of personnel. An acceptable quality standard of the end
produot is only cnsured by adopting a very high doncity level of the
boards. This compluotc lack of quality ocontrol ig indiredtly oausing
high eoonomio lossea,

Phant efficicncyt In 1975 plant efficiency was only €1% and in the
first half of 1976 only 528. Approximately 85% of the total doun-time
Ws ocaused by break-downs of mechanical equipment necessitating long
repair sessions (lack of special spare-parts). Tho low effiolency of
4he ‘plant is the main reason for the economic losses of the faotory.

Rav material consumpiions The consumption of wood is excessively

Righ, whereas the average adhesive oonsumption is only slightly above
normal oonsidering the old-fashioned blending system and worn-out stage
of machines in operation. The oosts for these raw materials represent
approximately 80% of the total average direct production costs per oubic
meter of finished board. Their high consusption is ancther main reason
for the economic losses.

Cost profit analysis

(a) The average production costs per owio metor of finished board
are 8o high that the broak—even point woald theuvrotically be rocached at
150f of nominal plant efficiency. Bven if plant effioiency oould be
improved to 100%, the faotory would suffer economic loszes of approxi-
mately Din 4,000,000 at this produotion cost level;

(b) Bven after improvements of production cootc and plant efficicnoy
vhioch could reasonably be expected when all recommsended actions have beon
faken, the faotory will s$ill suffer losses, but they will be reduced
by approximately 93% of the prosent level. Under these improved condi-
tions the broak-even point would be reached as 85% of nominal plant
efficiency.
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To expoct a constant plant officiency of more than M. even under
improved conditions, would be unrealigtic considering the age and worn-
out state of the plant'c machinery,

Plant reoonstructions

(a) ™o only way to achieve profitable producticm is a oomplate
reconstruction of the plant and a consideradle inorcase in its produc~
tion capacity;

(b) Buch a reconstruction is indicated not only by the above-mentioned
facts, but also in viow of the Combine's current situation and future
Plannings

= tho rooont oponing of the railway aonncxion o Mo jkovas
has deocicivoly improved the cconomic possibilities of the
Combine} .

- the capacity of all production units will be inoreased
oonsiderably; .

= 8 great part of an increased particle board production will
be needed for the production of the other uamits of the Combine.

Recommendations

To improve the current situation in the faotory, it is recommended:

1. %o overhaul and repair all plant machinery in order to improve
production performance and permit proper produotion oontrol.

2, %o replace the machines for the dlending station 80 as to re-
duoe adhesive consumption and improve process performance.

3, To re-introduce an sdequate production oontrol 10 permit reduc-
tion of production costs,

4. %o re-introduce a proper and reliable gquality oortrol in order
%0 pemmit production of good quality board at minimum production costs.

5. To purchase necessary spare-parts from abroad 0 permit re-
duotion of repair time and thus improve plant efficiency and its econonic
performance,

In order to make the particle board factory profitable and t0 secure
i%s future, tho following recommendations are givens
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6. A oomploto rcoonsctrustion of the plant should be docided upon
88 900N as possiblo by the genural managoment and relevant governmoat
authoritico,

T. Waen this dociuion has been madc, & datailed pre-investment
study for the whole projoot should be carricd out to ensure optimum
technical and economic plans being made for the reconstruction of the
plant, : )
8. Assistanoc should e requosted from international organisations
%0 securc tho necocsary indopendont tcchaical assistance for a fast
implementation of thic nrojoet (proparetion of pro-investmcnt study,
ovaluation of offers vio.).

i
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I1. PINDINGS

The particle board factory of the Combino "Vukman Km!&id" is part of an
integratcd wood induntry complox consisting ofs

One cawmill

One particle board fuctory

One voncor production unit

One parquetry production unit

One production linc for housc olemonts

The Combine has 542 omployscs of which 370 arc working in production and 72
in adminictration, The Ceabinc's - turnover in 1975 was Din 70,747,742,

The particle board factory waa plannod and crcotod in 1961 by Siempelkamp
(Pederal Repudblio of Germany) in co-operation with Ivo Lola Ribar (Yugomlavia),
aad adopted the "Schnitsler-Systea” for production of three=layer toard with a
o.pscity of approximataly 60 -3/22 hours of finished board (19 mm, density
650 k‘/l « Reoconstruction took place in 1972 (flaking dopartment, preparation
and presc line) and in 1974, whon a fourth daylight was inltullnd in the old
press, so that the maximum production capacity today is 75 m /22 hours
(19 sm, 700 kg/nl).

After 15 years uninterrupted production of approximately 345 working days
per year, technical problems have acoumulated with serious consequences for
the eoonomy of the factory and the Comdine as a whole, In 1975 the losses of
the particle board factory amounted to Din 6.9 million.

The reasons for economic losses of a production unit are alvays oomplex,
and to find cut the real reasons for losses it is necessary to carry out
detailed investigations into all relevant technical and economical components
involved in the process. Therefore the following studies had to be carried
outs

(a) An assosament of the state of existing mechanical oquipment |
(b) An assessment of production control and an analysis of results;
(o) An assessmcnt of quality comtrol and an analysis of rosulis;

(4) An analysis of the reasoms for down=time of tho plant;
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(e) A otudy of maintonance procedurcs and their efficioncyy

() An ‘walysic of production otatistics ard ccenomic reuultc, based
on figurco for 1975 and 19Y/C, )

Bagod on the rosulis of thu above investirations it was pousible to
discover the rcasons for lowscs, to rucommend the nccoscury action to bo takon
to improve production officicncy and production cogt structurc, and to determine
the limitu of profitability of this factory after implomentation of the
recommended improvements,

Knowledge of thesc figurcs and results will help the managoment of the
Qombine to docide whut actions arc to bo taken for future development of the
factory.
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111, PRODUCTION

The product

Tho factory produces a throo=layor board with two fine surfaca laycrs
(S-1aycrs) and a medium<oarue core layer (C-layor). T siso of the finished
board is 1,750 x 3,600 mm, Owing to tho high density of bocch (Parug silvatica)
as raw matcrial the nominal specific weight of the board ranges from 700 kg/m3
for 19 mm up to 760 k.g/m3 for 10 mm thickncoa,

The board is suifable for furniturc production and, because of the fine

surface, is good for laminating and vencoring,

The techwological properbics of bhe board arc oxpocted to meot bhe roquir:e=

ments of the relevant DIN sctandarda,

m material

Mood: For the S-layer mainly oonifarous roundwood, split wood and saw-
mill residues (trimmings and slabs), For the O-layer only beech roundwood,
split wood and branches. With the inoreasing shortage and rising prioces of
ooniferous wood, more and more becoh is being used for the S-layer.

Only a small pari of the residues from the other production unite in the
Combine is used for the production of particle board, the rest is needed for
the thermal power plant, Acoording to the general management no changes can
be considernd because of high oil prioces, .

Adhesive, hardener, and their preparation: Urea formaldehyde resin is

delivered to the factory as liquid raw adhesive with 68,5-69% solid resin
content, pH = 8,0, specific weight about 1,3 kg/dm3 y free formaldehyde oontent
0,33%, and a maximum shelf-1ife of three months,

The adhesive is prepared using separate formulae for the S-layer and
C-layer. The preparation formulae for adhesive and hardener solution are
adequate for the given climatio. conditions at Mojkovac, the production process
and the pH (approximately 5 | of the wood material used, . The formulae are
- shown in annex I,

Addjtives: No paraffin emulsion is used to improve swelling and
absorption properties of the board.

)/ Pigure obtained from plant managoment,

M
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chanical cquipmoent

The wood material is transported to the plant by a manually loadod and
unloaded truck. In accordanoc with the Schnitzler-System for tho mat-forming
process the flake material is propared in two separatc lines for S-layer and
C-layer. The difforcent stations of tho plant are shown in the production flow
scheme (figure 1) and oomprise the following equipment:

(a) $-layor flakes preparation line

- T™wo Hombak PRZ 28 flakers, pneumatic transport of the flakes to the

L)
- Wet~flake silo, capacity approximately 25 n~, with Weiss extraoticn
device, Pncumatic transport to the

= drior I} Ponndorf SP 12 K rotation bundlo drier, stoam-hoatod.
Conveyor belt to the

- @rier II, Poundorf SP 6 H, steam heated. Vibration oonveyor trough
to the

= Pallmann PSKM-12 refining mill, Pneumatic transport to the

- Allgaier TMSH 2000 olassification screen, whioh is out of operation
end bypassed. The material goea unclassified to the dry-flake
btunker for S-layer.

(b) g-layer flakes preparation line

- Kl¥kner 250 x 500 hogger. Transport of chips Yy oonveyor belt
to the

« wet chip silo, capacity approximately 30 13. with Weiss extraction
device and vibration trough, feeding the

- Pallmann PZ 12 flaker. Pneumatio transport tc the

- Ponndorf TH 110 steam-heated rotation bundle drier. Pneumatic
transport direotly to the dry-flake bunker for C-layer without
any classification as the Niagara screens, whioh should be used
after the drier, have beén taken out of cperation.

(o) Rlspding station

= Industrie Companie horisontal dry-flake bunkers for 3- and C-layer
matorial, capacity approximately 25 nd each, equipped with trang-
port belt, dosing drums, and discontinuous weigh-acales,

= Drais blenders for 8- and C-layer, old system spreading the
adhesive via nossles with compressed air.

' = Drais adhesive preparation unit, automatic system with separate
dosing oylinders for liquid adhesive, water, hardener sclution and
. pareffin cmulsion, and the mixer unit. Separate container for
prepared S-layer and C-layer adhesive
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= anrapor conveyor bolto for tranmportation of the blendod material
to th

= Industrio Companic mat-forming otationu, equipped with new Wlrtex
sproader drum ocyotem and batch woigh-scalcs (volumotric and
gravimotric sproading).

(a) | eoh)

= Oaul systcm, roversiblo, moving under the mat-forming station, with
elevatore for 4 caulas for loading and wnlosding of the presa,
& oaul cooling clovator for 6 cauls is installed in tho caul
return linc, but is not in operation.

« Biempelkamp hot presc, steam-hoatel, 4 daylight, no simultaneous
oloaing dovise, with hydraulic highepronourn and lowepregsurs plant.

(o) Moighing, trimsing and sapding
= After soparation from the cauls the boards nass a

=~ oontrcl weigh-scalos for oconstant control of the raw board weight
directly aftor pressing. Aftor oooling und ocuring in intsrmediate
storage the boards arc trimmed on a

= aon-gutomatic trisming sav and fed directly into the Cremoma four
drwm sandor,
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IV. FINDINGS AND DEFICIENCIES AT THE PLANT, AND RECOMMENDATIONS

Eindinge

All the mechanical equipment of the plant io old and worn out and frequent
breakdownu occur causin’ lowr down-times of production.

Managoment procedures in the factory are adequately organiged as is the
opsration report system (daily, weekly, monthly) which gives all the necessary
information for plant performance control, raw material consumption and cost
control. Work performance in the factory needs improvement,

Owing to plant layout and the installed machinery, the whole production
procena i labour-intenuvive causing high fixed production costs,

The capacities of the machines installed are balanced, with the exception
of the two S-layer Ponndorf driers whose total om'cit;y should be appromimately
204 higher in order to allow a proper ratio of 5 and C-layer material for the
production of 10 and 1] mm board. In order to partly compensate this shortfall,
less material for the surface laycr of thin board is used than is calculated in

the standard board specifications (annex II) and the amount of core layer is
inoreased accordingly.

Accumulated dust affects the proper functioning of the machinery and repre-
sents a very high fire risk. The factory should be thoroughly cleaned.

Approximately 154 of the storage hall and oiring storage area is occupied
by scrap, osusing shortage of intermediate storage space for the boards to cool

down and cure. Consequently insuffioiently ocooled and oured boards are taken
for sanding.

Deficiencies of mechanical equipment
face 1 £l tion

Wood is dumped into deep mud at the side of the flakers. Stones and sand

@0 with the wood into the flakers, damaging the knives and reduoing their
ocutting-edge life.

Immediate laying of concrete or bitumem flooring is recommended. Such
flooring should also be laid at the chipping station for core layer material.

Hosbak flakers PRZ 28: The cutter heads are worn out with the rewlt that
maialy ooarse splinters and a disproportionately high percentage of dust is
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produced., This non-homogenous material dries unovenly and reduces the already
insufficient capacity of the driers. The cutter heads must be overhauled by
a specialised company. '

The ampere meters,which are necessary for indirect control of the flake
quality produced, are broken. They must be replaced.

g_h_e Weings extraction devicet This device, a part of the wet-flake silo, ie

worn out and csuses production stops. The machine must be completely overhauled.

Ponndorf SP € H and SP 12 }{ drierst To make maximum use of their drying
capacity, sliding doors should be installed at the outlets in order to extend

the drying time of ‘he flake material.

All thermometors and manometers are broken and muet be replaced urgently
to enable a proper conirol of the drying procees. e

The rubder of the conveyor belt between the driere ie torn and must be
replaced. . '

Pallmann PSKM 12 refining millt The grinding elemente and the Conidur

soreen are worn out and damaged, which causee a disproportionately high percen~
tage of duet in the flake material. These machine elemenis must bde replaced.

Allgaier TMS{ 2000 classification screen: The screen should be put back -
into operation in order to reduce the high amount of dust in the flake material. :

Qore layer flake preparstion

K¥cknsr bogger 250 x 500t The ampere meter ie broken and must be replaced.
The Yeise extraction devioe of the wet-chip silo is worn out and causes

frequent stoppages of production. The machine sust be overhauled completely.

Pallmann PZ 12 flaker: The knivee are changed oni;y once per shift, It
is recommended that they be changed twioe per shift in order to reduce dust.

An ampere meter is micoing and should be inetalled.,

Ponndorf TH 110 drier:t The additional heating unit for hot air and its
inlet pipe are completely broken and out of operation., Thie unit is needed
for the drier to reach ite full capacity, especially in winter. The unit must
%o repaired and put back into operation,

All thermometers and manometers are brokea and muet be replaced to emadle
a proper ocontrol of the drying procese to be maintained.




'The insulation of the steam pipes 1o either badly damaged or non-existent.
It mupt be replaced to avoid waste of energy.

Adhesive ctation and blenders

Dry bunkerc for 3. and C-layer malerial: 'he batch weigh-ccales of toth
bunkers dv not cloce properly and prevent the exact dosing of flake material
for the blenders, They must be adjusted,

Draic adhesive preparation unit: The feeding pump for the hardener solu-
tion is out of order and ithe hardener is added manually which can lead to seri-

ous errors., The pump must be repaired immediately and put back into operation.

'chpcr conveyor belle: ‘fheuc are wora oul and cauce down-ilime conctantly.
The distribution of the blender material over the width of the mat-forming

machinea is inadequate which causes irregular mat formation and then irregular
distribution of specific weight over the finished board area. They must be
replaced by new twin acrew conveyors.

Prais Llenders: These 4date from 1961 and work according to the old
technology (spreading of adhesive through nossles with compressed air). As
they have to be cleaned constantly they cause down-time of production and high
labour costs. The nossles are often obstructed which loade to an irregular
distritution of the adhesive on the flakes during the blending process. The
actual adhesive consumption is at least 5% higher with this type of machine
than it would be with the modern turbo-blenders.

The blending process is one of the key operations of the plant and influ-
ences decisively its production costs and profitability. Therefore, it is
strongly recommended to replace the whole adhesive preparation syatem, the
blenders, and the soraper conveyor belts by new equipment. This #ill consider-
ably reduce production down-time, lower snergy and labour oosts, reduce the
consmumption of adhesive and hence improve the economy of the plant. The re-
placement should be done aes soon as possible.

If the management decides to reconstruot the whole factory in the near
future and inorease iis capaoity, the above-mentioned new equipment should be
chosen with capacities high enough to permit its further usage in the recon~
structed plant.

A draft for inquiries with necessary technical specifications has been
prepared (see annex :II).
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¥ot forminz station

In order to check the quality of the mat-forming oporation, dersity dis-
tribution and thickness have been tssted on unsanded boards which revealed
great deviations of specific weight and thickness over the board,

Tis is mainly caused by the inadequate performance of the mat-forming
machines. Other reasons are the disadvantages of the reversible caul system
with its discontinucuu mat-forming process,

For improvement of the ut-foriing operation it is recommended to replaoce
the sorspér conveyor belis and to adjust the batch weigh-scales (they do not
close properly) and the spreading drums. A meticulcua inspection and cleaning
of these machines miat bo carried out every day.

lrdraulio press plant

A fow months ago the frames of the press broke and the whole press plant
was then completely overhauled including the Nydraulio system.

T™he caul transport system is not operated with a muffioient number of
osuls (11 instead of 17). Therefors the oaul cooling elevator has been taken
out of operation. Consequentily the temperature of the cauls is too high when
@oing into the mat-forming prooess, vhich csuses pre-drying of the material
and pre-polymerisation of the adhssive in the surface layer next to the caul.
This remults in a soft surface on one side of the boards aftor the pressing
operation,

It is recommended to purchase 20 new cauls and to put the caul oooling
elevator back into operation as soon as possidble.

Msighing of the board after pressing

In this faotory the board weigh-scalos, which cowe afier the press,
are the most important oonirolling device in the produotion line to avoid un-

neocessarily high raw material consumption, which in turn leads to eoconmomioc
losses,

The scales are broken and must be overhauled and put back into operation
as s00n as possidble.

Jrimming ord sardin~ station

There is no awxiliary equipment installed in this station (soissors.lifis,
turning machine, roller conveyors eto.) and the operations are labour-intensive.




It is recommended to replace the trimming machine with a modern one and
install necessary auxiliary equipment in this ctation, for which detailed
quotations are with thc management.

kintenance and sparc-parts

The routine preventive maintenance and repair system in operation at the
factory is adequate (manning, planning of work, stoppage reports etc.), and
sufficient opare-partu Mrum the local market for routiic repair work are kept
in stock. lowever, there ic a shortage of special cpare-parts for repair of
machines from abroad, which form the major part of the equipment installed.
Consequently, necessary repairs take too long and cause long down-time of pro-
duotion which is the main reason for the low effioiency of the plant.

It is, therefore, absolutely essential that the efficiency of repair work

is improved and this is dependant on the ready availability of the special
spare-parts,

It is sirongly recommended that special spare-parts be purchased for
the machines from abroad as soon as possible acoorhiug to the detailed lists
and quotations which are with managoment. All technical details have been
discussed and the necessary action should be taken immediately.

Produotion control

The produotion control in this factory is inadequate owing to the lack
of technical equipment.

Valid standard board specifioations for each board thickness were not
available and have been prepared {ses annex II).

The following production factors are controlled:

Noisture ocontent of flakes bofore and after blending, with an
eleotrical moisture controller

Press temperature, pressure and pressing diagram at the control
panel of the press plant

Thickness of each board afier pressing, at the four corners of
the board .
In order to permit an acoeptable standard of production control under the
given oconditions in this plant, it is essential that at least the following
produotion factors are also controlled:

The trimming caw io non-automalic and does not allow reéovery of trimming
waste material for thc core layer line becauce there are no cutter headu for
direct chipping of Lhe trimming material.
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Performance of flakers and millc to avoid high dust production
with dull kniveu

Moisture content of wet flakes before drying

Performance of the driers to wake maxinmum use of their limited
capacities (in-goirg and out-going heating iempcrature, precours,
temperature of fumes at fume outlet)

Ratio of surface to core layer material spread
Weighing of board afler prescing

The control of board weight directly after presuing i3z the most important
production control station in the factory and permits the immediate recognition
of deviations from nominal production process data so that immediate action

can be takon to locate an! eliminale the source of failure.

Only by re-introducticon of a proper and reliable production control will
it be possible to reduce production costs, to improve plant efficiency and to
reach the maximum posaible output of good quality board at minimum costs with-
out jeopardizing the gquality of the end product.

The applied shift report system gives the following production figures:

Congumption of wood (separately for 8- ana C-layer) in u3
(stacked) per shift

Consumption of raw adhesive in kg/shift

Production of board (m> finished board) per shift and thickness
-produoed

Down-times during each shift and their reasons

Report on sanding operation (-3 finished board sanded of sach
quality (Extra, I, II, and III))

The system ie adequate under given conditions and allows a smuffioiently
acourate plant performance and cost ocontrol.

Siality coptrol
¥o quality control at all has been carried out since August 1975 when the
laboratory technician left the factory.

The existing laboratory equipment is insufficient to oarry out all neces~
sary tests and is either out of order or needs adjustment (Wolpert Testing
Machine, pH-meter, precision scale).

Several tests have been carried out by the expert 'in order to determine the
specific weight of, and woight deviations within, & board and between different
boards. Typical examples of the test resulis are shown in annex IV.
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Owinge to lack of propor insiruments, it wac nol possible to produce exact
figurcs but the figures obtained are reliable enough to establish the follow-
ing facts:

1. The average specific weight of the boards is generally tooc high com-
pared with the ilandard board specificationg for the corresponding board thick-
ness (average of the teols: 19 mm 736 keg/m?, 16 mm 745 kg/m3, 13 mm 768 kg/m?,
and 10 mm 792 kg/m”).

2. The very high specific weight of the boards produced leads to the
conclusion that the quality is pood and the technological properties fill the
requirements of DIN siandardo, allhough this could not be tested.

3. The boards are zenerally thicker on one long side than on the other,
and on the head short side than on the other (sceen in production direction).

4. e specific weirht over the board in uneven, followinr the above
mentioned thickneuu variances.

5. There are limited variances of specific weight between different
boards but no distinct tendency could be established.

It can be assumed that the density variancea rea.t mainly from the in-
accurate performance of the mat-forming machines, but another possible eource
oould be an inacouracy in the press afier repair of its broken frames. It ia
therefore recommended that in order to check the accuracy of the pross the same
tests be carried out as mentioned above after implementation of the necessary
sdjustment to the mat-forming machines.

Without any production control (weight of boards) or quality control
being oarried out, a very high density is, of courae, the only guarantee that
board of an acceptable quality is being produced but the surplus specifioc
weight of the boards must be reduced, without jeopardising their quality, to
the level quoted in the standard board specifications, as this will consider-
ably improve the economy of the plant. This, however, is only possible if a
proper quality control is ocarried out,

Bgcomndationa

1. To permit a correct and reliable quality control to be made the exisiing
equipment should be overhauled and repaired and new equipment be installed
without delay. A list of ﬁeximnt to be purchased is given in the next
ohapter. : '

2. The following minimum tests should be carriod out as a routine in the fac-
tory, as soon as personnel and equipment are availablet

4
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(a) Quality of ruw adhecives
Solid rasin contont
Viscosity
pH
Gelly sirength tect .
(b) rfonirol of prepared adhesives
Visoosity
Gelly atrensth teot
(e) Quslity of flake material
Sise and thickness of flakes
Praction (duct percontase)
pH
(4) Control of finished board properties
Bpecific weight (denaity)
Thickness variations (in each board and betweea boards)
Bending strength
Tensile strength
Noieture conteat
Svelling and absorption (oaly if paraf’ia emulsion
is applied)

T™he plant managenent is aoquainted with all test methods and working
primoiples to be applied for carrying out the above-meationed laboratory
tests. All DIN standard forms and suitable latoratory test report forss are
Svailable. Details Rave been discussed with management wherever needed and
omall changes in the reporting system have been recommended,

3. There is a complete lack of statistical control of faults ocourring at the
sanding station. This control is also important as it allows the detection of
deficiencies in the production process (open areas on surface - pre-polymeriss~
tion} unsanded areas - curved platens of the press or dofective oauls} core
layer showing - unbalanced sanding or imcorrect surface layer mat-forming etc.).
A regular control aystem should de imtroduced at the sanding statioa for which
& @uality control form has been preprred (see ammex V),

e -



Vo COST OF NECESSARY IMPROVEMENTS

According to the genoral minigement the financial cituation of the
Combine iu very strained, and thercfore only thore replacements, overhaul
and repair worko oan be considored which direslly or indirectly improve the
efficiency of tho plant and decisively reduce ccnsumption of raw material,

The costs of carrying out the necessary improvement: are estimated on

actual prices from receni quotations or on informaticn received from ihe
gonerul management,

in
Investment coct rl/ : L

(approximate)
(a) %ow blending station equipment
as per specifiocations in annex 1I)
Machinery ex~works abroad 1, 750,000

Transportation, installation,
import duty or 25% 440,000

Installation 15% 260,000
Cooling wmter station 2302000 2, 700,000

(v) boratory equipment

1 direct moisture meter with
infre-red drier

1 laboratory ciroular mw

1 direct reading laboretory
precinsion scale

2 thickness ocontrol guges
1 viscosimeter
1 laborstory drying oven

1 manometer with pitot tube
(oontrol of pneumatio systes)

equipnent for tost of gelly
strength timc, awnlling and

absorption 80,000
(s) Dcoring
Approximitely 2,500 .2 bitumen or
oonorete flooring 550, 000
Contingenoy margin 170,000
3,500,000

—t S GED W s s B B OB G B aD D D O &b T T e —

1/ ’Omping of costs acoording to the gensral manazement.
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mmm and rexir cosin &ia

(@) 20 new cauln 420,000
(») Owverhaul of Homluk cutter heads
(through opeoinlized company) 200,000
(o) Spooinl upuro parts from abread
for foreign machineu 400,000
(4) Overhiul of board woigh-scales |
(through cpecialized comjany) 20,000
¢) Ranometors, thermomoter:, ampore
( ) ’ » Ompe
meters eiv, for production sontrol v 30,000
(f) Overmul of mat-forming atation
(through upecialived compxiny) 40,000
(8) Ovorhuul aud ropuir of laboratory .
~oy
equipment (through specinlised
oompany) " 30,000

‘A1 other worcy as spec n
h) A1l ot ified § |
the chapter "Doficiencies of

mechaniocnl equipment® 300,000
Contingenoy marcin ﬂ.m

15300,000°
Total cmpital required 5,000,000
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VI. ANALYSI3 OF PRODUCTION STATISTICS AND
BCOROMIC PERFOHMANCE RESULT3

‘Por the ewaluation of plant offisioncy und cout ztructure undor curreat
conditionny vtatioliou for output, down-time and rw matorial consumption
have been proparcd wnd anilyseds For tho asuonoment of plant profitability,
both under ourrent nonditionn and conditionc which oan roasonably be expected
after the implomentation of rocommonded improvemonts, two ooat/proi‘it
oaloulations and breik-even point analyses have boen prepared.

The oaloulations urc based on actual figures from the company's
utatiotios for 1975 and the Cirut Wlf of 1976. “heir remltis pive
u oleur picturc of tho ovnr-ull situation of thiu partiocle board fuotory,

Predugtion statistios
uimt

In 1975 the total output was 14,670 m> of finished board (f.be) with
the following thickness distributiont
.

¢ Om-27 1623
13 me uf 19 mm « X%

The output in the first alf of 1976 reached 5,599 8’ fib. and had
approximately the same thickness distritution (see annex VI),

Based on this aotusl thickness distridution of board to be produced
and M5 working days/year with 22 hours effective production per day, the
poesible mximm output of the plant is 23,800 a0 £,b. per year and 3.1 &’
f.b, average production per hour.

The finished borrd is sorted and sold in four qualities: BExtre, I, II,
and III (rejeots)s 1In 1975 and the first M1f of 1976 the perosntage of
qualities produced wass BExtre and I = 898 (19761 87%), I1 = 7% (1976: 9%),
and III = 4% (1976: 4%).

T™e factory is mannad with 92 employees directly comnected with
production (4-shift system). On an average they work 50 woeks a year, 45
hours per woek. T™his equals 8,7 man hmnn/l3 fob, based on the anmml

msximum output of zs.aoo n), Dased on the output of 1975 the labour input
reached 13.9 man ho-u/- fobe

1
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The totul effoctive production time in 1975 wes 7,678 hours and the
down-time in this yoar wic 3,031 hours, i.e. the plunt officiency (utilization)
wao 6, Whon in production, an avorage output of 3.1 -3 febe por offcotive
production hour wan reachody i.ce the nominal (100%) cutput of the plant,

For the first hall of 1976 the corresponding figurcc ares plant
effiolency = 524 and output per effective production hour = 3,1 m3 fobe
Por further details 1oe amnex VII,e

An amalyois of the recorded reasona for production stopo in every daily
down=~time roport hau beon carricd out for the time rom 1 Jannuary to
X Junc 1976 which chowod that approx:t.ubtely 85% of the total down-time was
osused by breakdowns of machinery in the plant, The remainder waa due o

- power failure, shortage of stenm, lack of rew adhesive, or other reasons

beyond plant control, These reports aloo confirm the repeated observations
of the expert at thc site during the laat two months that necessary repair
work of defective machines from abroad takes an sxcessively long time.
This is mainly due to lack of an adequate stock of spare-parts from abroad
for these machines.

T™he records show further that breakdowns are not concentrated on one
speoifio part of the plant's mechanical equipment tut ocour indiscriminately,
with the exception of the scraper oonveyor belis at the gluing station and
the extrection devices of the wet-flake silos which turn up repeatedly in
the reports, This oonfirms the fact that after 15 years of uninterrupted
production the plant machinery is now worn out.

terial cousumpt

The total consumption of wood, raw adhesive (69% solid resin content)
and mardener in 1975 was as followss

Woods 41,208 (stacked)
Raw adhesives 1,572,887 kg
Bardeners 7,611 kg

Referring to the 1975 total cutput of 14,070 m> fobe, these figures
ocorrespond to the following average oconsumption per n3e




Woods 3.2 a3 (utacked) por > febe
Adhonives 106 kg fruw)e 735 kg olid resin/ed fut.
Hordewers  0.51 kg per a° febe

T™he oorreuponding figurcs for the first mlf of 1976 ares

Wood1 3.1 7 (tacked)
Adhouivos 109.8 kg (raw) = 6.6 kg polid recin
Inrdenors 041 kg por a> fob.

Por further details coo annex VIII,

T™he wood nonmmption i0 extremoly high and it ic hardly poacible that
tho rocorded Flguron corrcupord Lo ronlitye ™o coimmplion reoordod 1o
based on the number of tricks unlonded at the flaking stations, i.e. loading
volume of truck (a’) x number of trucks deliversd = wood consumption, There
19 no check on whether the truoks are loaded to 1006 of their oapaocity,
T™he introduotion of a tight control was recommended and '‘ms oarried out in
Jwe 1976, The wood consumption dropped to 2.5 m> (stucked) per > f.b,

The averago adhesive consumption of 106 kg (1975) and 109.8 kg (1976)
per -3 fode is not extremely high oonsidering the relatively high amount
of dust in the flake material and the 514 type of dlenders in operation, dut
it oan surely be reduced to an averege of 99.5 kg rew adhesive per n3 fobe
(see standard board specification, anmmex 1I1) after the recommended installa=
tion of the new glus station equipment, improvemet of flake preparation, and
re~introduction of proper production and quality controls,

Soat_preofit oslcylations and bresk-even point anplrsis ,
The oost/profit calculation for 1975 is dased on actusl figures from the

conpany's balance sheet and shows the following’ (production 1975t 14,310 .’
of finished board):

3 Rioar
%o Direct costs/m” fobe/ = 1,606 .65
Pixed ooct-/l3 febe . 181,29
otal costa/m3d £.b, = 2,393.94
2. Yotal produntion ocosts = 35,%97,957.00

Total sales value - 28,668,081.00
Losn in 1979 6,929,874.00

prm——
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Por further dotiilu noc annox IX,

The broak-cven point analyuis (ooe figure II) illustrates the verious
economic situations
(a) o total produciion ooutu/n3 are co high that the hroak=even

point would be roachod at approximately 150% of the theoretioal maximum
output of the plant;

(b) RBvon if the plant'n efficiency could be improved to a maximum of
the factory would 5till suffcr losses in the range of Din 44000,000
at. thiag production coot levul,
It follows tint thic situation can only be improved by bringing down
production contc and wimultancoucly inoronuing the plant's effisiency.
T™his can only ho accomplivhed if ull improvomontc recomrended ure oorried out,

Under the improved conditions it is realistic to expect a reduction of
wood oonsumption of approximately 29%, a reduction of adhesive consumption
of approxisately 6%, and an inareave of plant effiniency to & maximum 80k

A gl of constant plant efficiency higher than 806 1s not realistic oconsider-
iag the age of the plant,

A reduction of fixed costs, especially labour oosts, is not possidle

oving to the oircumstances acoording 1o the genersl management, but they -~

will be kept at approximately the same level in the near future,

Therefore the following cost/profit oaloulation has been prepared with
reduoed direot material costs dased on raw material oconmmption figures in
1ine with the stundard board specifioations, and on present purohse prioces
with all other ocosts unohanged,

The possidle economic performance to de expected after implemontation
of 411 recommended improvements, based on 80% of the nominal plant output
$e00 19,040 n3 fobe por year and the price lewel of 1975/76, is as followss

Mrar
Total sales value - 3,747,200 Pt
Total produotion costs « JL.201,0%
Bxpected loss per anewsm » 463,550

Por further dotails soe annex X,
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The broak-even point analysis (uce figwre IIT) illusitrates the resmults,
and the folluwing can be ctatods

te Bven wnder improvomento of production conditions which can reasonably
be expocted, the fuctory will utill uvulfor cconomic losuoite

2.  The looces will be approximately Min 460,000 againnt Din 6,930,000
in 1975 i.es 2 reduction of annual lnaneu by approximitely 934,

3+ The broak-even point io reached undor improved conditionn at 858 of
100% plant efficiency. '

[ "1}
 Profit oree
8e '
|
Variabis 000ty avee
»f |
. } |
. I
‘ |
¢ e e - |
[ ] » W00 (% pred. tie)
Sn— b b e ~ 3
] 500 11000 .17 ] 208  im” preduction)

Fgure III. Break-even point analysis for possidle result
after implementation of i1mprovement




Vi, OONGLUSIONS

e The poanibilitiec for improvoment of tho cconomic situation of the
faotory are limited tc a minimizing of annual losoeu.

2, Bven with tho attainable figure of 80% plunt efficiency and vaw mmterial
oonoumption reduced to utandard bourd opecificution luvel, the factory will
suffor losscu and no profit can Le expected.

3o A comparison of the ooat/prof‘it caloulations ghow: that by implementation
of all recommendations a reduction of annual loocses at approximately 9¥% could
be reached,

™his rolutlon of Y3 rolative resuli improvomont will romain walid even

for the near future, as wages and prices are index regulated for this industry

by the Government,

4o The recommended improvements would be economiocally justified as the
oapital expenditure of Din 5,000,000 in 1976 has & payback period of
approximately one year,

S¢ The only way to achieve profitable production ic a complete reconstruction

of the plant und a considerable inorease of its maximum production oapacity.
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Annex 1

PREPARATION OF ATHEBIVE AND HARDENER SOLUTION

Preparation of adhosive in summer is done according to the
following formulations

1. Burface layor 65 kg (50 1) raw adhesive (69% solid resin)
+ 21 kg (27 1) water
+ 1xkg ( 11) hardener solution

93 kg (/8 3) prepared adhesive

i.e. & eonoeniration of 47.98% with 44.5 kg solid resin oontent.
2, Core layer 78 kg = 601 raw adhesive (69% solid resin)

+0kg =» 201 water
¢ I kg = 31 hardensr solution

101 kg = 83 1 prepared adhesive
i.0. & oonoentration of 52,98 with 53.4 kg solid resin oontens.

The hardener solution is prepared in susmer as follows:

100 kg ammonius chloride (NH,C1)

+ 80 kg ammonius hydroxyde (WHOH) 256
+ 622 kg water

810 kg = 1itre hardener solution
In vinter the amount of ﬂ@ is reduced by one-half.

The formulae for preparetion of adhesive in winter are as follotmy

Surface layer Gore layer

65kg =5 1 rew adhesive 78 kg = 60 1}

¢ Ukg=241 water +1Txg=171

+ {kg= 11 hardensr + Ikgs= 31
solution

90 kg = 75 1 perepared 98 kg = 801
adhesive

gmuu for winter was received from the plant management.
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SPAXDARD BOARD SPECIPICATIONS

1. Nominnl plant capacity: ‘

2. Type of board:

3. Baw material; (a) wood
(v) adhesive

4. Tioknesses produced;

3. Bough beard sise;

6. Rough doard u'ua

1‘. Pinished board sises

8. Pinished board area:

9. Dasber of press openings:

+

10, Quality standard applied;

15 w32.b./22 hours,
L}
= 3.41 #’f.b. our, based on
19 mm board thickness with a
density of 700 kg/m’
T™hree layer board
for swrface layer mainly coniferous
wood and beech
for cere layer enly beech
Urea formldehyde resin, raw adhesive
vith 69 4 s0lid resin content
1,800 x 3,710 mm
6.678 a°
1.1” p 4 3’“ an
6.405 o*
4
1o bo in scoerdance with DIN standards

@ 761 52 361 52 )62
5 34 52 365

-
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11 Technolosical figures for productions

Iten

10m MYmm 16m 19w

Net board thickness f.b,
Sanding allowance

Raw board thickness
Bpecific weight (density)

Net board weight finished
moisture uew

Raw board weight
molsture u=~84¢

Ravw board woight
(basis wu : 882) oven dxy

Wood flakes oven dry of rew bdoard
(vasis 10 £ 8014d resin; average)

Surface layers part of
wood flakes oven dry

Core layer part of
wood flakes oven dry

Surface layers part of
wood flakes oven dry

Core layer part of
wood flakes oven dry

Capacity / pressing
(finished board)

Neating time

Loading + unloading of prees
Time for one press cycle
Pumber of prossings/hour

Busber of pressings/working day
(22 hours effective.tine)

Capacity per howr
(finished board)

Capeoity per howr
(finished board)

Capacity per working day
(finished board)

Capacity per working day
(finished board)

f%mi%&.. BRRER R X x ok kwEyy,]

10

1.5
1.5
760

48.6
58.)
4.7
30.0

0.0

20.0
0.2%

1.5

3.3
10.9

40

2.7

2.15
61.4

.

13
1.5
4.5

740

61.6
Nn.6
66.)
60.5
3%

3%

0.2
0.3

0.333

’

1.5
6.5
9.2

202

3.06

2,26
61.3
49.8

16
2,0
18,0

720

73.8
86.5
80,1
13.0
40
éo

2.0
44,0

0.410

1.5
1.3
8.0

176
3.28
2.%

T2.2
3.9

19
2.0
21,0

700

85.2
98,1
90.8
83.0

»

29.0
4.0

0.487

1

1.5
8.5
7.0

154

34

2.39
3.0
52.9
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Item Undt 10Om Ym 16m 19w
Jwmber of boards por howr - 436 .8 32 26

- Number of boards per working day - 9%9 809 704 616
.’::2’.2,‘*“ per hour ke 2,180 2,226 2,33 2,3%
ey ovon any VTN 1,308 1,113 934 81
:::.c:: ::," Wyer per kg 872 1,113 1,402 1,511
b bt eyt Al SR 1073 1168 sm e -
oy Mt bt "L ¢ xe 907 1,158 1,458 1,57
b (12 £ of iry fraee) " " xa L1 T S TP
oo (757 of oy Prame) kg 6 8 105 1) |
(se1id roste comrecs™™ B, e 22 W o -
Raw adhosive per nif.b. - NS 1@ 9% 8 "
Bolid resin per nf.b, xs 9.4 104 663 61.4

Noisture contert of surface layer s
mterial after dlending

Neisture contunt of core layer
mterial aftor blending 8 1294 12-14 12-14 12-14

Tempereture of the press % 150 150 1% 160
Working pressure of the press  kp/on® 2% 230 250 250

16=18  16-180  16=18 16=18




Aopgx 111
DRAPT OF ENQUIRIES POR NN CLUING EQUIPEENT
Dot Quotation for gluing oquipment - particle board produotion

Dear Sirs,

You are hereby requested 10 send us your quotation for the
following equipment:

Complete fluing station, comprising
2 Turbo blondors, for preparutiom of
surface and core layer material

4 twin sorew conveyors, for loading and
wloading of the blenders, lengths
approximately 4 n,

1 sutomatic prepareation uait, complete,
for separate dosing of rev adhesive,
watsr, hardensr solution and paraffina

esulsion, for separste preparation of
odhesive for surface and ocore layer.

1 alectrical ocontrol pamel

The cappoity and layout of the equipment has 10 be based on the

fellowing data:
Oapaoity of the plaatt 19 sm = 3.41 3/, density 700 kg/nd
(finished board) 10 om « 2.80 a3/, density 760 kg/ad

Flake materialt 19 s for surface layer 813 kg/h (oven drvy)
for core layer 1,511 kg (oven dry)
10 sm: for surface layer 1,308 kg (oven dry)
for core layer 872 kg (oven dry).
Woods 00-%0f Beech (Pagws pilvetice)

80-10f ooniferous wood
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Blonding: (a) Raw adhasive has approximatcly 68.5-69% colid
rogin contont, dpocific woight = 1.3 kg/dmd
(Urea formaldchyde adhesive).

(v) Application for surface laycr material approx-
imately 128 solid resin, bascd on atro flakes.

(o) Application for core layer material approximately
8% solid resin, based on atro flakes.

Alternatively, ve would like to have the prices for the same

 oquipment but with a capagity of

8 ) finished doard/nour,
based on 19 mm, density 700 kg/md,

, Purthermore, we ask for all technical data for the ocoling-water
oquipment whioh is needed for the Turbo-blenders and whioh will be
purchased loceally.

Please quote the prices separetely for sach item and indicate
your earliest delivery time.

Youre faithfully,

T
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Anpex 1Y
DRMSITY DISTRIBUTION 1ESYS

A. Density diotribution toots ovor guoh bowrd

1. Schemo for sumplo cutting:
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2. Test rosults

-a-

Board toscted: 21 mm unsandod
Sample Dimensions (mm) Yol, Weight Denaity
Bo, L v Thickn, om} &Te Xg/m3
| 184.5 147 20.5 55.6 367 660
2 184 145 20,5 547 - 388 709
3 184 135.5 21,0 524 82 729
4 184 151 21,3 592 470 794
5 184 147 21.5 582 452 171
6 184 146,45 2144 517 413 716
1 199 143 20,3 578 378 654
8 199 150.2 21 628 455 728
9 199 155 21.% 663 524 790
10 199 145 21,6 623 494 193
1" 199 149.5 22,0 655 488 745
12 199 5.6 22,7 269 198 136
13 206 151.5 21,7 611 522 171
14 189 151 4] 999 470 784
15 190 146 21,3 591 465 787
16 133 140 21 450 73] 767
1 198 153 21 636 491 T2
18 206.5 150 21,5 666 515 1
19 206 150 22 680 490 724
20 207 159 22.1 127 563 174
21 194 160 21.9 680 546 803
22 207 151 20 625 454 126
a3 207 145 20,7 621 462 T44
24 207 153 21,7 687 532 174
25 206.5 155 22,2 711 562 790
26 206 145 22,5 6712 545 814
a 20 143,.5 22,9 680 502 738
28 190 147.7 20,3 570 379 665
2 190 149.5 21,5 612 462 755
k o 205 145.2 20,8 619 445 719
N 204 145 22 651 535 822

e




|

T

B.

te Bchew for amplo culiing:

*&.c»

/

S
D GNh R T M e B WY

Gropll  Group M

i
-
|
-1 Je1 T~T T-1 lel le] I~ T~
-1 I~ T~ T-T T=T T I~ T=1
- ~ » - feo ) I ~ le]

Growp

[ ——




-4y

2. Test rocults

Board tooteds 18 am unsanded

Senples Dimensiono (mm) Yol. Weight Dencity

Oroup/no, L v Tiokn, om} &, Xg/n}
I 9 9.6 67,0 18.1 158 105 66)
2 101,0 91.2 18.4 170 121 712
) 102,5 89,0 18,5 170 121 712
4 103.0 93,1 18.2 1715 124 710
5 104.0 73,0 10.2 1717 125 708
6 1046 951 18.5 185 12) 700
x 105.0 93.0 18.2 178 132 149 -
101,5 90.6 8.5 171 132 ™ :
I 1 98.2 87.5 18.) 158 " 5,
2 9.8 91.5 17. 1% 120 7%
3 9.8 8.1 1. 1% 112 701
4 100.3 93.0 17.8. 167 119 ™
S 100.0 93,0 17.8 166 125 7%3
é 100,0 9%5.5 17.6 168 124 78
l 101.9 933 17.7 168 125 T44 .
: 102,0 90,4 17.9 168 127 756 iy
1 100,0 88.6 18,8 164 120 ™
2 99.6 9343 18.0 167 121 725
3 9.4 89,2 18.0 160 120 149
4 99.5 931 17.7 164 124 7%
) 9.6 9.0 17.% 163 127 T8
é 99.3 93.0 17.3 160 120 174
; 9.6 93.0 17.4 162 116 719
101.5 91.5 179 163 129 791
Bediug thicknesses BHedium donsities
Group It 18, ) mm Orowp I 117 keg/m}
Orowp II; 178 m Group I1: 738 kg/md
Oroup 1113 17.7Tmm Oroup I1l1 749 kg/m)

Belive deneity of the boardy 135 kg/m)
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Annex !.

QUALITY CONTROL FORN FOR SANDING STATION

Date Shift¢ Board thickness [ "
Board No. of
quality Faults boards 4 .
ﬂ.
lxtra/l No faultu
- .| -
I Wrong dimensions )
Open areas of surface : !
Damaged through handling b
t "
Adhesive patches -
= +
Weak oorners
P o o 4
Crude edges
1
Unsanded areas
| S
Coxre layer showing
-
Thickness too low
Sanding defeots
Other faults
) 944 Srlitting
" 'Other faults
17
Total boards sanded L1°°

¢80 0000000 RRRRRRRRRRIRRRROYS
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TOML BOARD PRODUCTION AND THICKNESS DISTRIBUTION, 1975 AND 1976

.Anpex Y1

fotal production in 1975 = 14,870 a’ £.b.

Nonth li?lﬁ ) i‘ r) ‘:. rl 12.5 m
Jan. - 150 381 483 1,014
Peb, 295 -— 192 m 864
Naroh 232 222 184 819 1,517
doetd 4 199 2M 405 1,382
Ny 143 413 W 641 1,578
June 523 - 7 909 1,579
July 436 140 21 37 1,010
Avg. 0 186 559 - 1,85
Sept. 938 - - - 938
0ot M5 327 o - 1,269
 Bow. - 394 M4 612 1,320
Des, - - 460 754 1,214
Mtal 39 2,001 3416 5,367 14,870
Average/yosr 274 “us 24 ¥4 100 £




-49 -

10 1 16 19 Totsl
Nouth 2 A S A Y A B
- - 185 185 bl

Narch e - 194 a 42

Apri) 3 m m 490 10344

% 403 418 660 1,59

Ty
Jume
Teotal 1.330 m "31‘ ' 2"“ s.m

Average/yar 25 ¢ 24 u g Y 100 ¢

Total production 1.1, = 30.6.1976 = 5,599 m f.b.
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Aongx V(I
DOWN-TIM&, 1975 AND 1976
A. Down-timg {n 1975
4, t 4, Nov 00
1 - 14 repo 10 = 12 kY 8 16 3 12 9
2 15 - 2 - 8 17 2 9 ] 2 4
3 12 17 16 4 2 20 8 20 13 11 10 3
4 14 9 4 [ 13 12 22 5 9 1 LI
s 4 S 12 12 11 10 2 - 2 5 1 3
6 1 8 7 - 12 8 17 8 6 1 9 1
'] 14 S 11 3 | T | 10 1 4 1 n
8 16 12 1 1 % 2 2 1 1 3 5 6
9 17 10 22 2 1\ 3y 8 19 22 6 11 3
10 9 15 ) 5 7 6 19 1" 22 2 8 7
1" 2 22 9 2 5 4 21 13 22 3 s 10
12 1 2 10 4 9 9 22 18 22 - s 9
1 8 2 - 22 1 10 22 8 20 12 2 4
14 10 2 3 2 4 1 8 10 1 3 8 2
15 é 16 ] 6 1 S 14 16 4 10 3 12
16 s 3 6 1 8 4 22 4 4@ Nn - 4
17 é - 2 8 1 6 2 6 1B 13 9
18 18 14 2 4 2 10 1" 2 12 11 6
19 16 6 2 8 } 4 n 111 9 10 12 13
20 7 8 2 10 8 16 8 2 4 12 8 2
21 14 s 6 4 18 7 4 2 12 12 s 8
22 3 12 7 5 20 1 14 1" 1 1 12 8
2 3 16 1 3 - 10 10 18 9 6 12 &
24 2 4 s 2 8 - 12 4 22 12
2 s 4 N 1 6 8 8 1 10 17 i
26 1" - - 16 4 4 16 2 4 17 1% A
P44 2 o 5 16 5 4 8 s 1 18 19 &
28 12 Y 1 10 4 10 8 10 4 1N 12 ha
& 13 4 17 3 - 2 2 8 2 1 2 g8
9 4 35 - 6 18 é 0 12 22 8
N o2 on 12 9 4 9 vga
Total 24 21 187 232 235 218 354 269 303 283 281 149
'pr!od".!hl;'o 660 506 €8 660 660 660 682 682 660 682 660 528
M‘n“"‘ 5 45 29 35 6 33 52 ¥ 6 4 4 28

Total effective production hours in 1975 7,678 hrs
Total dowmn~time in 1975 3,032 hrs

Average dow-time in 19753 Y ¢

. -.-.,_:



Average dovn-time; Y

3. Dow-ting in 1976
) lomary _Pobruary  March Aprdl May Jung
| 22 12 9 6
2 22 6 3 l 17
) 22 " ) 2
4 22 1" 5 2
% 22 2 2 E 9
6 22 6 9 4
z 2 22 8 [ 16
i 22 1} 7 8
9 2 4 9 F 4
10 22 1 16 3
" % 4 3 6 1 1
12 3 3 19 3
1) ! " 4 4 12 "
1“ 12 L] 2 ) g
19 12 ) 6 -
16 4 3 9 ) 1
1 (3] 4 1 é ;|
) 19 3 4 - 2
19 2 é - 4
20 H ) 8 1
N 12 la ) 4 9
2 14 3} 5 -
g; ‘: 10 ; 6 -
2 ) 4
26 22 3 22 5 |
g 22 - 22 - 2
2 " 2 1 2
Ly 2 3 2 6 15
3 2 22 15 -
»n ] 4 :
Tota) 192 %5 413 258 1)} 145
Bffective production
" Nowrs(22 hrs/day) 242 638 682 660 63 660
Down-tinme {n ¢ 79 62 61 39 47 22
Potal offective production hours; 34520 hrs
Total down-tine; 1,704 hrs




RAN MATERIAL CONSUMPTION, 1975 AND 1976

Annex Y111

A. Rax matcrial concumption in 1915
s T, coamption TN xS el
:;i 2 in; S (re/nd) (ke/n} 3 <
Jan, 1,013.6 124,973 3,303 122, 8.5 3.3
Pod, 864.4 86,350 34201 9.9 6.9 3.8
Raroh 1,516.6 153,441 40724 101.1 6.1 3.9
Aprid  1,381,8 128,605 4,066 93.1 64.2 2.9
Nay 1457147 154,738 4N 98.1 61.7 3.9
Jwme  1,579.) 181,981 5,080 115.3 9.5 3.2
July  1,010.1 106,057 2,004 105.0 12.4 2.8
Avg. 1,185.) 1M, 3,4 1119.2 %.7 3.2
Bept. 938.8 115,059 39546 122.6 8.5 3.8
Oot,  1,269.4 127,33} 4,100 100. ) 6.2 3.2
Bov.  1,)19.6 132,782 4,23) 100.6 6.4 3.2
Deo.  1,213,6 130,570 3,460 107.5 4.1 2.9
Total 14,870.2 1,572,086 47,290 - - -
Average conmmption per w310, 106 13.5 3.2
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3. R micrial congusption in 1976

Ronth Production Raw adhepive Wood Raw adhesive
finighod b, consumption oconsumpt. /mif.b
P A A Py M R

Jan, 185.0 19,425 666

Pob, M. 8Yy247 24709

March  793.4 85,124 2,840
Aprid  1,344.1 138,485 3,997
Ny 949.4 122,000 3,135
Jwme  1,59%3 161,006 3,961

fotal  5,599.4 615,297 17,308

Average censumption per -’t.b.

Solid resin  Wood

ﬁ:ﬁ) /n}t.b.
105.0 12.5 3.6
121, 8.5 3.7
107.3 4.0 3.6
103.0 7.9 3.0
126.5 88.7 33
101.1 70.0 2.5 |
109.8 76.6 3.




Aonex 1X

PRODUCTION COST CALCULATION POR 1975

'+ Direct production costo per a’f.b, Rnara
(s) Woods 124392,25) 1 14,870 3 833.40
(b) Adhosive; 7,388,071 & 14,870 n 496,60
(e) Mardencryconditionors 37,829 4 14,570 »’ 2.9)
(4) Rectrio powers 1,201 688 ; 14,870 »’ © 80.81
(o) T™ermal powers 2,456,623 i 14,870 a? 165.21
() mvu& sardirng pasar. suxiliary materials as ia 197%
414,526 1 14,870 » 21.9
Aversge direct costs per a’f.b. 1,606.65
Toral direct costs: 1,606.65 x 14,870 w’ 23,890,990,
2, Total fixed comts
(a) Workers salaries + overhoads &/ 392,612«
(%) Administration, insurance 985,807.-
(o) Repair, maintenance, spare-parts 946,857,
(‘) mm‘.‘i” 2.851,128.-
(e) Office materials 678,222,
(£) Interest on working capital 2,296,341 .-
Total fixed coatey ‘1.1“.9670"
Average fixed costs per l’t.b. 787.29
3. 2etal costs of predyction in 19715
23,890,990 + 11,706,967 Mnars 35,597,957.-
.,  SMEIMB IS INAIIINN S Ve auet B

ylvmco labour input « 13,9 mn hours por -3t.b.
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PRODUCTION COST CALCULATION
APTER INPROVEMENT OP PRODUCTION COMDITIONS

A. Maads coote and prices for caloulation
© %o Purchase priccn for wood matorial in 1716 w&ﬂhﬂl
(a) Coniferoun wood 380, -
(b) Peech (Fagus silvatica) 260.-
(o) Birch (Betula alba) 260,
(4) Puel wood (residues) 170.= .
Company’s average price for calculations; 260.~

2. Purchase prices for adhesive and hardener in 1976; Rdnars/kz

(a) Raw 11quid adheaive (69 £ solid resin) 4.40 -
() Bardener powder = 450
" (o) Ammoniac 1.70 4

Company's average adhesive price for caloulations; 4.40

3. Sales prices for partiole board in 19763

Quliyy om e N 19
Rxtre 2,332.~ 2,1M,= 1,973.- 1,794,

 § 2,207, 2,053, 1,867, 1,697 .=

11 1,900, 1,829, 1,615,= 14525,=

!!x mo- . m.- 600.- 5500"

Company’s avorage sales price per mf.b, of all thickncesess
Dinars "9300-/.3




B, ! calcul

1. Wmm
(a) Wood; maximum 2.4 mj(atacked) x 260.-/n3( stacked)

(b) Adhcsive: maximum 100 kg raw adhesive (69 %€ solid
resin) x 4.40/kg

(o) Hardenor + conditioner: as in 1975

(d) Electric power: as in 1975

(e) Mcrmal power: an dn 197

(f) Xnives, sauding paper, auxiliary materials as in 1975

Average direct costs per m3f.0,

Total direct costs for production of 19,040 mf.b.
m ym' 1'339050 X 19'“0 = Dino 25,5“.@0.-

2. Jotal fixed costs: as in 1975 = Din, 11,706,970,

3. Total production costs for production of 19,040 n3f.b.
_ por year: 25,504,080 + 11,706,970 = Din, 375211,050,-

C. Intal salcs yalue per year:

Averege sales price per m’f.b. = Din, 1,930,

19,040 > x 1,930.- = Din, 36,747,200,

624.-

440,
2.50
80,~
16),-
28.-

1,339.50
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