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Explanatory no tea 

The monetary unit in Yugoslavia io the dinar (Din).    Durine tht period 
oovereri by ih« report, the value of the einer in relation to the United States 
dollar was SUS 1 • Din 18.0% 

A full stop (.) is uoed to indicate decisale, 

A comma (,) ia used to distinguish thousands and aillions. 

Besides the common abbreviations,  symbols and terns, the following have I 
used in this reportt 

f.b. finished board 
DIN lieu tuono Iwluuirie Nom 
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11M designations employed and the presentation of the material in tais 

pubiioation do not imply the expression of any opinion whatsoever on the part 8 
•f the Secretariat of the United Nat i one concerning the legal statu« of any 
oountry, territory, city or area or of its authorities, or concerning the f 
delimitation of its frontiers or boundaries. 

Mention of company names and produots does not imply endorsement by the 1 
United Nations Industrial Development Organisation (UNIDO). 
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ABSTRACT 

At the request of the Government of the Social i nt Federal Republic of 

Tttfoslavia io ih« United Rations Development Vroermmm (UWDP), an «port  in 

the production of particle board was sent on Mission to civ» technical assis- 

tance to the factory at Kojkovac.    The United Rations Industrial Development 
Organisation (UNIDO) waa the executing agency. 

The expert arrive at Kojkovac on 6 June I976 and left on 20 July IÇ/76. 

Ime objectives of the project were to aesict the emnageaumt of the plant, up- 

grade production technology, increase productivity and improve the quality 
of projeta. 

»e expert conclude* that the situation at the factory is each that posai- 

•ilitiet for plant performance improvement are limited to a ainiaisiiw; ot 

annual losses.   The reasons for these losses are low plant efficienoy and high 

production costs, and he reoomsended that overhaul, repair and replacement of 

•Id «ad worn out machinery be carried out.    Also, production and quality con- 
trol s should be reinstated. 

the raoo amended improvements would be eoonomioally justified as the capi- 

tai expenditure of Din 5,000,000 in 1976 has a payback period of approximately 
•M year. 

fnt expert reported that the only way to achieve profitable production of 

the plant is by a coselete reoonstruotioa and a considerable lacrease of its 
aaxisua production oapaoity. 
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ItTMODUCTÎON 

At ih« requeut of the Oovernmcnt or the Social i ct federal  Republic of 

Yugoslavia to the United Nations Development Program»« (iJliJJC), an expert in 

the production of partirle board wao cent OR mission to £ive technical acciu- 

tanoe to the factory at Mojkovac.    The United Nation» Industrial Development 

Organisation (UNIDO) was the executing agency.    The expert arrived at Mojkovac 
en 6 June I976 and left on 70 July 1976. 

In 1975 the particle board factory at Hujkovac suffered loases of approxi- 

mately Din 7»00O,00O» production costs were approximately Din 36,000,000 but 

the sal eu value was appro ici ma I el y Din 29,000,000.    in order to locate the oau- 

NS of theue louueu,   ¿ha «xpert in/euti^ated the preuunt -tate of plant machi- 

nery, Maintenance procedures, production, and Quality oontrol, plant efficiency, 

mw mnterial consumption, production costs, and madu ooot^rofit calculations. 

II« discovered that the cauces are low plant efficiency and high production eosta. 

Tfca expert nade recommendations for technical improvements landing to 

npgrsdsd plant efficiency and production cost struoture.   It was rtoomnended 

to overhaul,  repair and replaoe old and worn out plant machinery and to rein- 

state production and quality oontrols. 

However, the export reported that the situation of the faotory is euoh 

that possibilities for plant performance inprovoswnt aro liait ed to n minimi- 

sing of annual losaos.   11M reoommended inprovomants would he «oononioally 

Justified as tits capital expenditure of Din 51000,000 in 1976 has a payback 

poriod of approximately one year. 

11M export ooncluded that the only vay to achieve profitable production 

of tno plant is by a complote reconstruction and n considerable increase of 
its mnximun production capacity. 

I 
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I.    SUWART AID mC0»WaHMTI0K3 

**m 

Summary 

In 1975 the particle board faotory at ftbjkovao suffered losoea of 

•»proximately Din 7,000,000.   Production coata war« approximately Din 

36,000,000, but the aale» value was approximately Din 29,000,000. 

Tn« reasons for theoo losase are loti plant offioienoy (I9751 6fjL, 
first half of I9761 5^) and high produotion oosto. 

In order to locate the cauooo of this oituation, invootications 

into tho preaont ntato of plant maohinory, aaintonaneo proe*duroB, 

production and quality control, plant effioianey, raw raterial consump- 

tion, production ooata, and ©ost/profit oal cui at Iona have Wan «arriad 

Based on the raaulta of theae investigation! it vai possible to 

reoomaindatlone for technical improvements leading to upgraded 

plant efficiency and produotion coet structiro, and to otloulat« the 

•oonomie reeulta whioh oould reasonably be expaoted after 1 api setenta» 
tion of all recommendations. 

The vary strained econoaio situation of the Combina doom not allow 

•ajor changea in the plant at this stage, and therefore only those tech- 

nical recommandations were to be ooniidertd whioh would iaprove tho 
situation under giva» produotion ooaiitiens. 

Tno results of the investigation* «*y Ha miwtariied a» follow«. 

NMMnarjrt   Almost vrmry key aachin« in the plant waa found to 

nave technioal defect a due to the worn-out aiate of the «qui pewit. 

these defects result in uneoonoaic preparation and usage of raw material, 

and daficianoiea of the ind product.     The worn-out state of machinery 

loads to oonstant breakdown of machine parts followed by stoppages of 
production. 

Halntonanoei   The procedures in operation ara adequato, but there 

is s serloue lack of special sparo-parts for machinery fron abroad, whioh 

is the major part of the equipment.     This shortage of e pec i al spare-parts 

ffwults in unusually long repair tins, whioh in turn is on« of the main 

reaeone for the low efficiency of tho plant and its high eoonoaio losses. 

I 
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Production oontroli    Practically no promotion oontrol la carried 

©ut because of tho damage to, or lack of, neoeosary teohnloal equipment, 

fhio rosuits in ttnooonomieal production jirocoduroo and wastage of raw 

Material, which in another main reason for the economic losses of the 
factor/. 

toalit* confiât    No quality oontrol at all has been carried out 

•ino« August 1975 owing to dt feet i ve or non-existent laboratory equip- 

•tnt and laok of personnel.     An acceptable quality standard of the end 

product is only ensured by adopting a very high doncity level of the 

boards.     This eomploto laok of quality oontrol xa indirectly oausing 
high eoonoaiQ losiej. 

Plant efficiency    In 1975 plant officitnoy waa only 61* and in the 

fiwt half of 1976 only 52*.     approximately 85* of the total down-tis» 

«M oaused by break-downs of meohanieal equipment necessitatine long 

repair sessione (lock of special spare-parts).     Tho low effioionoy of 

the plant ia the sain reason for the eeonomio loases of the factory. 

taw asteria! oonsumptioni The consumption of wood is exeesaively 

high, whereas the average adhesive oonoustption is only slightly above 

noraal considering the old-fashioned blending syste« and worn-out stata 

of aaohines in operation.     The costs for these raw Materials represent 

approximately 80¿ of the total average direct production costs per eublc 

••ter of finished board.     Their high consumption is another nain reason 
for the eeonomio losses. 

Post profit analysis! 

(a) The average production oosts per oubio   meter of finished board 
ars so high that the break-even point wojld theurotieally be reached at 
í5?^LBOIIÍn£Lpl6nt •ffioieney.     »von if plant effioiency oould be 
iaproved to 100%, the factory would suffer eeonomio losses of approxi- 
mately Din 4,000,000 at this production oost level; 

(b) Ivan after improvements of production coot o and plant effioionoy 
which oould reasonably be expected when all reeoewwnded action» have boon 
taken, the factory will still suffer losses, but they will be reduoed 
by approximately 93% of the present level.     Under these improved condi- 
tions the break-even point would be reached at 85%* of nomina plant 
effieienoy. 
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To «poet A constant plant officioncy of nor« than 60*, «ven under 
inprovcd condition!», would bo unrealistic considering the age and tiara- 
out itato of the plant»c machinery. 

Plant roconotructiom 

1 
1 
I 
I 
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(a) Tho only way to achieve profitable production is a complete I 
reconstruction of the plant and a considerable increase in its produe- • 
tion oapaoit/t 

(b) Such a reconstruction is indieatod not only by the above-mentioned I 
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faots, but siso in view of the Combiners ourrent situation and future 
plannings 

tho recent oponinc of tho railway  oooroxion  to «ojkovao 
has decioivoly improved the economic possibilities of the 
Combine| 

the capacity of all production unita will be increased 
considerably} 

• great part of aa increased partióle board production «ill 
be needed for the production of tao other units of the Conbine. 

tions 

To inprove the ourrent situation in the factory, it is renn—ondsdi 

1. To overhaul and repair all plant eechinary in order to inprove 
production perfórnanos and pernit 'proper production oontrol. 

2. To replace the naohinaa for tao biondine station so as to re- 
duce adhesive oonaunption and inprove process performance. 

3*   To re-introduce an adornato production oontrol to parait reduo- - 
tien of production oosts, I 

4*   To re-introduce a proper and reliable quality oontrol in order 
to pewit production of good quality board at ninimun production oosts. J 

5.   To purchase necessary spare-parti fron abroad   to permit re- 
duction of repair tine and thus inprovo plant efficiency and its economic 1 
performance. • 

In order to nake the partiólo board factory profitable and to secure I 
ita future, tho following rsooosundations are «iveni 

I 
1 
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é.   A ooanloto rcooturtruetion of the plant should V« decide* upon 
M poMiblo hy the general MMCtMnt and relevant eovernaont 

authorities, 
7,   tfeen this dooiaion AM 1MM »»do, a detailed pro-investment 

•tady for the «hoi« pro¿cot should he carriod oat to ensure optimal 
teofcnioel «ad economic plana baine Made for the reconstruction of the 
plant. 

0.   Assistance should he requested fro« international orcanisations 
to secure the necessary independent toohaioal assi siano« for a fast 
iapleacntetion of tHio project (proparation of pro-iaveet*oat study, 

ewslnatlon of of fora oto.). 

*« 
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II. riMowos 

The partido board faatory of tho Combino "Vukman KruSeic** is part of an 
integrated wood induntry complox conniotins oft 

On« OOWMill 

OM partiólo board faatory 

0»« vunoor production unit 

On« parquetry production unit 

On« production lino for house olouenta 

The Combine   hao 542 omployocs of which 370 aro working in production and 72 

in adniniotrution.   Tho Ccabinc^a    turnover in 1975 wau Din 70,747,742, 

Tho partiólo board factory waa plannod and orootod in t96l by Siompelkanp 

(Indorai Jtepublio of Qermany) in co-operation with'Ivo Lola Ribar (Yugoslavia), 
and adoptad ta« "Sonnitzler-$yetem" for production «f three-layer board with a 

oapaoity of approximately 60 m3/22 hou» of finished board (19 a», density 

«50 kg/« )•    feoonstruction took placo in 19?2 (flakinf department, préparation 

and prese lin«) and in 1974, whon a fourth     daylight was installed in the old 

press, so that the maximum produotion oapaoity today is 75 «V22 hour" 
(!9 m, 700 kg/m3). 

After 15 year« uninterrupted produotion of approximately 345 working days 

per year, technical problems have accumulated with serious consequence« for 

the economy of the factory and the Oombine as a whole.    In 1975 the losses of 
the partióle board factory amounted to Din 6.9 si Ilion. 

The reasons for economie losses of a produotion unit are always oomplex, 

and to find out the real reasons for losses it is neoessary to carry out 

detailed investigations into all relevant teohnical and economical components 

involved in the process.   Therefore the following étudiée had to be carried 
©uti 

(a) An assessment of the «tat« of existing mechanical oquipaentf 

(b) An aastssnewt of production control and an analysis of résultat 

(o) An aseeemmont of quality oootrol and an analysis of results j 

(d) An analysis of the reason« for down-tine of tho plant \ 

I 
I 
I 
I 
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(e) A study of maintenance procodurcu ami their efficiencyt 

(f) hn   iMilyaiu of production otatlotiea vurrf economie rotmltc, baueid 
on figuroo for 1^75 and V)(ù. 

Bttood on the rouultu of the above invest ifp*t ione it was poaoiblo to 

discover tho reaoono for louoeu, to recommend tho necoaaary action to bo takon 

to improve production efficiency and production coat atruoturo, and to determino 

tho limito of profitability of thio factory after implementation of the 
recommended improvements, 

Knowledge of these figures and results will holp the management of the 

Oombino to dcoido what actions aro to bo token for future development of tho 
factory. 
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III. PRODUCTION 

The product 

The factory produccu a thrao-layor board with two fino surface laycra 

(3-la,yors) and a medium-«oaruo corn layer ((Mayor).    Tho sisso of tho finished 

board is 1,7l»0 x 3,600 mm.    Owing to tho high donaity of boooh (Fuma silvática) 

as raw material tho nominal opocifio woight of tho board rangea from 7OO kg/m^ 

for 19 mm up to 76O kß/m   for 10 mm thickneoo. 

The board ia Buitablo for furniture production and, because of tho fino 

surface,  is good for laminating and vonooring. 

•Bio k«i«;hnoloi»U;ai  prop^'Ufui of th<¡ board ar<¡ expound to moot tho require- 
ments of tho relevant DIN ciandai do. 

Haw material 

Wood 1   For the 3-layer mainly coniferous roundwood, split wood and saw- 

mill residues (trimmings and slabs),    for the Q-layer only beeoh roundwood, 

split wood and branches.    With the increasing shortage and rising prices of 

coniferous wood, more and more beech is being used for tho S-layer. 

Only a small pari of the residues from the other production units in the 

Combine is used for the production of partióle board, the rest is needed for 

the thermal power plant.    Aooording to the general management no changes can 
be considered because of high oil prices. 

Adhesive, hardener, and their preparation!   urea formaldehyde resin is 

delivered to the factory as liquid raw adhesive with 69.5-69JÉ solid resin 

oontent, pH - 8.0, speoific weight about 1.3 kg/dm, free formaldehyde content 

0.33& and a maximum shelf-life of three months. 

The adhesive is prepared using separate formulae for the S-layer and 

0-layer.    The preparation formulae for adhesive and hardener solution aro 

adequate for the given climatio conditions at Mojkovac, the production proceso 

and the pH (approximately 5}"  of the wood material used.   The formulae are 

shown in annex I* 

additives:   lo paraffin emulsion is used to improve swelling and 

absorption properties of the board. 

l/     Figure obtained from plant management. 

I 
I 
I 
1 
1 
1 
I 
I 
1 



ssssjj, 

-15- 

Mechanical oquipmont 

The wood material  is transported to tho plant l>« a manually loaded and 

unloaded truck.    In accordance with the Sehnitelar-qyatom for tho mat-forminß 

procese tho flake material is prepared in two separate linee for S-layer and 

0-layer.    Tho different stations of tho plant are Bhown in the production flow 
scheme (figure I) and comprise tho following equipment» 

(*)    8-layor flakes preparation line 

- Two Hombak PRZ 28 flakers, pneumatic transport of tho flakes to the 

- Wet-flake silo, capacity approximately 25 sr, with Weiss extraction 
device.    Pneumatic transport to tho 

- àrior 1}    Ponndorf 3P 12 H rotation bundlo drior, stoaa-hoatod. 
Conveyor belt to the 

- drier II, Ponndorf SP 6 H, steam heated.    Vibration oonveyor trough 
to the 

- Pallmann PSKM-12 refining mill.   Pneumatic transport to the 

- Allgaier TOSH 2000 classification screen, whioh is out of operation 
and bypassed.    The material goes unclassified to the dry-flak« 
bunker for S-layer. 

(•)   0-layer flakes preparation lina 

- Klffokner 250 x 500 hogger.   Transport of chips   by   oonveyor belt 
to the 

- ¥•* chip silo, capacity approximately 30 a3, with Weiss extraction 
devio« and vibration trough, feeding the 

- Pallmann PZ 12 flaker.    Pneumatic transport to the 

- Ponndorf TH 110 steam-heated rotation bundle drier.    Pneumatio 
transport direotly to the dry-flake bunker for 0-layer without 
any olassifioation a« the llagara screens, whioh should be used 
after the drier, have been taken out of operation. 

Industrie Companie ho ri sont al dry-flake bunkers for 3- and (Mayer 
Material, capacity approximately 25 »3 „ach, equipped with trans- 
port belt, dosing drums, and discontinuous weigh-soales, 

Brais blenders for 8- and (Mayer, old systea spreading the 
adhesive via nossles with ooapressed air. 

Brais adhesive preparation unit, automatic system with separate 
dosing oylinders for liquid adhesive, water, hardener solution and 
paraffin omuls ion, and the mixer unit.    Separate container for 
prepared S-layer and 0-layer adhesivo 
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a/srapcr conveyor bollo for transportât Ion of ih« blcndod material 
to tao 

Industrio Coapanic nat-forainj otatlonu, wniipped with new tfffrtex 
«proador dru» oyóte« and batch woigh-scalea (volustotrio and 
grnviaotric apruadinj). 

(d)   Mrdraultc nreen line 

- Osai syatca, roversiblo, saving under the aat-foming station, with 
•levators for 4 caula for loading and unloading of the prosa, 
Í eaul cou line elevator for 6 oaula ia installed in the caul 
return lino, but is not in operation* 

* Siespelkanp hot prece, steea-hoate<l, 4 daylight, no simultaneous 
olocing dovi on, with Hydraulic htjn-pr'îPou^ and low-preasar»! plant. 

* After separation fro« the oauls the boards pass a 

- oontrol weigh-scales for constant control of the raw board weight 
directly after pressing,   aftor cooling and ouring in intemediate 
storage the boards are trlssMtd en a 

tie trisaUng saw and fed directly into the Crenona four 
dna» sonder. 
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IV.    PUfDINaS AND DEFlCIfiXCIES AT TUE PLAMT, ANO RKC0MKENDATI0N3 

Findln/ro 

All the mechanical equipment of the plant io old and worn out and frequent 

breakdownu occur cauein,: Ion* down-timeo of production. 

Management procedures in the factory are adequately organised as ia t!ie 

operation report system (daily, weekly, monthly) which pives all the necescary 

information for plant performance control, raw material consumption and coat 

control. Work performance in the factory needs improvement. 

Owing to plant layout    and the installed machinery,  the whole production 

prooeoa io labour-internavo causing hi/;h Fixed production costs. 

The capacities of the machines installed are balanced, with the exception 

of the two S-layer Ponndorf driera whose total capacity should he approximately 

20¡< higher in order to allow a proper ratio of S- and C-layer material for the 

production of 10 and 13 mm board.    In order to partly compensate this shortfall, 

less material for the surface layer 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 affeots the proper functioning of the machinery and repre- 

sents a vry high fire risk.   The factory should be thoroughly cleaned. 

Approximately 1$ of the storage hall and curing storage area is occupied 

bgr scrap, causing shortage of intermediate storage spaos for the boards to cool 

down and cure.   Consequently insufficiently cooled and cured boards are taken 
for sanding. 

Inficionóles of mechanical equipment 

Surface layer flake preparation 

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

go with the wood into the flaktrs, damaging the knives and reducing their 
ottttinr-edge life. 

Immediate laying of concrete or bitumen flooring is recommended.    Such 

flooring should also be laid at the chipping station for core layer material. 

Bombak f laker s PRZ 28t    The cutter heads are worn out with the result that 

mainly ooarse splinters and a disproportionately high percentage of dust is 

i 
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produoed.   This non-honogenouH materiel dries unevenly and roducts the already 
insufficient capacity of the driers.    The cutter heads Must be overhauled by 
a specialised company. 

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

The Weiss extraction devi cet    This device, a part of the wet-flake silo, is 
worn out and causes production stops. The machine must be completely overhauled. 

Ponndorf SP 6 H and SP 12 H drierst To make maximum use of their drying 
oapaoity, sliding doors should be installed at the outlets in order to extend 
the drying time of the flake material. 

All thermosMters and manometers «re broken and must be replaced urgently 
to enable a proper control of the drying process. 

UM rubber of the oonveyor belt between the driers is torn and must be 
replaced. 

Pallmann PSKM 12 refining milli    The grinding elements aad the Goaidur 
•orean are worn out and damaged, which causes a disproportionately high percen- 
tage of dust in the flake material.   Biese machine elements must be replaced. 

AlUnior   TM3H 2000 classification sarasni    The screen should be put back 
into operation in order to reduce the high amount of dust in the flake material. 

Pere layer flake preparation 

BgfllHW *""•* 2S0 » S00'   *» ••!>•*• "•*•* *• »**•»- •** •*•* *• *•**•*•*• 
The Weiss extraction device of the wet-chip eile is worn out aad ceases 

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

flMf1"1"1 pz 12 flak"'» The knives are changed only once per shift. It 
is recommended that they be changed twioe per shift in order to reduce duet. 
An ampere meter is missing and should be installed. 

p«.Mi,i«T.f w 110 driert   The additional heating unit for hot air aad its 
inlet pipe are completely broken and out of operation.   This unit is needed 
for the drier to reaoh its full oapaoity, especially in winter.   The unit muet 
he repaired and put back into operation. 

All thermometers and manometers are broken and must be replaoed to enable 
a proper oontrol of the drying process to be aaiataiaed. 
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The insulation of the o team pipeu is either badly damaged or noiv-exi stent. 

It muet be replaced to avoid waste of energy. 

Adhesive station and blonder3 

Dry bunkere for S-   and P-layer material»    'l'ha batch weigh-scales of both 

bunkera do not  close properly and prevent the exact dosine of flake material 

for the blenders.    They must be adjusted. 

Praia adhesive preparation unit»    The feeding pump for the hardener solu- 

tion in out of order and the hardener is added manually which can lead to  seri- 

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

Scraper  nonvoyor bel ts:    Theuo aro worn out and cauce down-time constantly. 

The distribution of the blender material over the width of the mat-forming 

machines 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 screw conveyors. 

Prtis blenders: These 4ate from I96I and work according to the old 

technology (spreading of adhesive through no isles with compressed air).   Aa 

they have to be cleaned constantly they cause down-time of production and high 

labour costs.    The nossles are often obstructed which loads to an irregular 

distribution of the adhesive on the flakes during the blending process.    The 

actual adhesive consumption is at least % higher with this type of machine 

than it would be with the modern turbo-blenders. 

The blending prooees 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 system, the 

blenders, and the scraper conveyor belts by new equipment.   This «till consider- 

ably reduce production down-time,  lower energy and labour costa, reduce the 

consumption of adhesive and hence improve the economy of the plant.   The re- 

placement should be done as soon as possible. 

If the management decides to reconstruct the whole faotory in the near 

future and increase its capacity,  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 opacification has been 

prepared (see annex III). 

I 
1 
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Xat-forwtin/r etat ton 

la order to check the quality of the mat-forming operation, density dis- 

tribution and thickness have been tested on unaandod boards which revealed 

groat déviations of apecifio weight and thickness over the board. 

This is mainly caused by the inadequate performance of the mat-forming 

•achines.   Other reasons are the disadvantages of the reversible caul system 

with its discontinuous; r.at-forming procese. 

For improvement of the mat-forming operation U is recommended to replaoe 

the soraper conveyor belts and to adjust the bat oh weigh-scales (they do not 

olose properly) and the spreading drums.   A Mtioulcua inspection and oleaaiag 

of these machines «nat bo carried out every day. 

lfrd|HlU9 press plant 

A few months ago the frames of the press broke and the whole press plant 

then completely overhauled includine **• hydraulio system. 

The caul transport system is not operated with a suffi oient number of 

omuls (11 instead of 17).   Therefore the omul cooling elevator has boon taken 

owt of operation.    Consequently the temperature of the cauls is too high when 

foiag into the mot-forming process, whioh causes pre-drying of the material 

mod pre-polymerisation of the adhesive in the surface layer next to the caul. 

Imi s results in a soft surface on one side of the boards after the pressing 

operation. 

It is recommended to purchase 20 now cauls and to put the caul oooling 

olevator back into operation as soon as possible. 

Weighing of the board after pressin« 

In this factory the board woigh-scaios, which ocw» after the proas, 

aro the most important controlling device in the production line to avoid un- 

mooessarily high raw material consumption, whioh in turn leads to economic 

looses. 

The scales are broken and must be overhauled and put back into operation 

as soon as possible. 

Trimming and sandia,? station 

There is no auxiliary equipment installed in this station (scissors-lift•, 

turning machine, roller conveyors eto.) and the operations are labour-intensive. 
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The trimming saw ia non-aulunatic and doea not allow recovery of trimming 

waste material for the core layer line because there are no cutter headu for 

direct chipping of the trimming material. 

It ie recommended to replace the trimming machine with a modern one and 

install neceajary auxiliary equipment in thiu station,  for which detailed 
quotations are with the management. 

Maintenance and apare-parto 

The routine preventive maintenance and repair system in operation at the 

factory is adequate (manning, planning of work,  stoppage reports etc.),  and 

sufficient opare-parU;  fro« the local market  for routiae repair work are kept 

in stock.    However,   there is a shortage of opecial  spare-part3 for repair of 

•mohines from abroad, which form   the major part of the equipment installed. 

Consequently, necessary repairs take too long and cause long down-tine of pro- 

duction which ia the main reason for the low efficiency of the plant. 

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

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

It is strongly recommended that special    •para-parts be purchased   for 

the machines from abroad as soon as possible according to the detailed lists 

mad quotations which are with management.   All technical details have been 

discussed and the necessary action should be taken immediately. 

Production control 

The production control in this factory i a inadequate owing to the lack 

of technical equipment. 

Valid standard board specifications for each board thickness were not 

available and have bean prepared (sea annex II). 

The following production faotors are controlled! 

Moisture content of flakes before and after blending, with an 
•1 «otrical moisture controller 

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

Thickness of eaoh board after pressing, at the four cornare of 
the board 

In order to permit an acceptable standard of production control under the 

given conditions in this plant, it is essential that at least the following 

production factors are also controlled! 

I 

I 
1 
1 
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Performance of 'lakers anil mills to avoid high dust production 
with dull knives 

Moisture content of wet flakeD before drying 

Performance of the driers to »nafte maximum use of their limited 
capacities (in-ßoinß and out-going heating temperature, pressure, 
temperature of fumea at  fume outlet) 

Ratio of surface to core layer material spread 

Weighing of board after pressing 

The oontrol  of board weight directly after pressing i3 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 taken to locate ami eliminalo the source of failure. 

Only by re-introduction of a proper and reliable production oontrol will 

it be possible to reduce production oosts, to improve plant efficiency and to 

reaoh the maximum possible output of good quality board at minimum costs with- 

out jeopardising the quality of the end produot. 

The applied shift report system gives the following production figurami 

Consumption of wood (separately for S- ana C-layer) in m 
(stacked) per shift 

Consumption of raw adhesive in kg/shift 
Production of board (n3 finished board) per shift and thickness 
produced 

Down-times during each shift and their reasons 

Import on sanding operation (sr finished board sanded of eaoh 
quality (Extra,  I, II, and III)} 

Ik« system is adequate under given conditions and allows a sufficiently 

accurate plant performance and cost oontrol. 

tallir rntpo1 

Io quality oontrol at all has boon carried out «ince August 1975 «Hen the 

laboratory technician left the factory. 

The existing laboratory equipment is insufficient to carry out all nooes- 

sary toots and is either out of order or needs adjustment (Holpert Testing 

Machine, pH-meter, precision scale). 

Several testi have been carried out by the export in order to determine the 

specifio weight of, and weight deviations within, a board and between different 

bosrds.   Typical examples of the test results are shown id annex IV. 

» 
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Owin¿r lo lack of proper instruments, it wac not possible to produce oxact 

figures but the figures obtained are reliable enough to eatabliah the follow- 

ing facta: 
1.    The average specific weicht of the boards is generally too high oom- 

pared with the ¿tandard board specifications for the corresponding board thick- 
3ts:     19 mm 736 kg/m3, If» mm 745 ktf/m3,  13 mm 768 kg/W5, nesa (average of the tool 

and 10 mm 792 kg/mi. 
2. The very high specific weight of the boards produced loada to the 

conclusion that the quality ia good and the technological properties fill  tho 
requirements of DIN ctaiulru-da, although this could not be tested. 

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

4. The specific weight over <he board in uneven,  following the above 
mentioned thiokneuu vnnancou. 

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

It can be assumed that the density variances result mainly from the in- 

accurate performance of the mat-forming machines, but another possible source 

oould he an inaccuracy in the press after repair of its broken frames.    It ia 

therefore recommended that in order to cheok the accuracy of the press the same 

tests be carried out as mentioned above after implementation of the necessary 

adjustment to the mat-forming machines. 

Without any production control (weight of boards) or quality control 

being carried out, a vry high density is, of course, the only guarantee that 

board of an aoceptable quality is being produoed but the surplus specif io 

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 carried out. 

Recomwendations 

1. To permit a correct and reliable quality control to be made the existing 

equipment should be overhauled and repaired and new equipment bo installed 

without delay.   A list of equipment to b« purchased is given in the next 

chapter. 

2. The following minimum tests should be carried out as a routine in the fac- 

tory, as soon as personnel and equipment are avail ab) ei 

1 
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I 
I 
I (al    (*ialit> or raw arinocivea 
I Solid main coni oat 
" ViSOOflU/ 

Ni 
Oelly strenna tact 

- (b)    Control of prepared adhäsives 
I Viaooaity 

Oolljr strength toot 
I (o)    quality of flak« «at«rial 

Biso and thickness of flakes 
I fraction (duct pereentefte) 

1(d)    Control of finished board propertios 
Specific weight (donait/) 

I Thickness variations (in «sea board and between boards) 
Bonding strength 
Tonsils strength 

I Hoi sturo oonteat 

»wellin« and absorption (only if paraffin omisión 
i is applied) 

The niant aaaagensat is eoojuatated with all tost methods and working 
I principi ee to bo appi i od for carrying out the abeve-swjationed laboratory 
• tests.   All SU standard foras and suitable laboratory teat resort ferns ere 

available.   Ostati a have been discussed with no asíanos I wherever needed and 
•Mil chanceo in the reporting aystea have been reooaaeaded. 

3.   There is a ooaplete lack of statistical eontrol of faults eeourring at the 
•aadinf station.   This eontrol is alas iaportaat na it alleva the deteetion of 
deficiencies in the preduotion prooeos (open areas on surfaeo - pre-polyawrita- 
tloni mnaaadad areas - ourvod platens of the preis or defective oauls| core 
layar showing - unbalanced sandln« or incorrect aurfaoe layer eat-forain* ate.). 
A regular oontrol nystea should be Introduced at the sanding statioa for which 
a auality oontrol fora ana been prepared (see aaaax •). 

1 
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V.    C03T OP NECESSARY IMPROVEMENTS 

According to the cnnoral sunugoment the financial  situation of the 

Combine la very drained, and therefore only those replacement, overhaul 

and ropair workc can bo oontiidorod which directly or indirectly improve the 

efficiency of tha plant ar,d deoicively reduce consumption of raw material. 

•Hie oostB of carrying out the necessary improvements are ectimated on 

actual prices from recent quotations or on information received from the 
eonera 1 management, 

Investment conte-' 

(a) How l>londinfT station ermipwent 
(as per speoifioations in mane* II) 

Ibohinery ex-works abroad 

franeportation, installation, 
Import duty of 25% 

Installation 15* 

Cooling water station 

(b) laboratory equipment 

1 dlreot moisture meter with 
infra-red drier 

1 laboratory oiroular saw 

t direct reading laboratory 
prsciuion scale 

2 thickness control gauges 

1 visoosimeter 

1 laboratory drying oven 

1 manometer with pi tot tube 
(control of pneumatic system) 

equipment for test of gelly 
strength time, swelling and 
absorption 

(e)   US2ÚM 

Approximately 2,500 m2 bitumen er 
menorete flooring 

Oontingenoy margin 

Pin 
(approximate) 

i,T50,ooo 

440,000 

260,000 

2*>*000 2,700,000 

80,000 

$90,000 

t7O.O00 
3i 500,000 

y   Orouping 0f oeste according to the general «mnagement. 

I 
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I 
I 
I 

Overhaul and i-c^lr imntn 

(«0 
<*) 

(o) 

(4) 

(•) 

?0 no« «lulu 

Overhaul of Hombutc outtor heads 
(through opooialisod oowjnny) 

Spcoial apuro partu fro« abroad 
for foreign Bachinoti 

Overhaul of board weigh-eoilei 
(through ppooialiiaod company) 

Ranoaetoru, thermomoicru, oapere 
•etere eie. for production oonirol 

(f)   Overhaul of »at-forelng ntation 
(thrOtlgh   U|KJOÌ;iHwC<l   OOtflJXin/) 

(ff)   Overhaul ind ropuir of laboratory 
equipment (through specialised 
oosjpany) 

(•)  A11 other worn, *o specified in 
the chapter "Pofioienoies of 
»eohanloul équipant» 

Oontlngenoy sargin 

Vote! capital required 

420,000 

200,000 

400,000 

20,000 

30,000 

40,000 

30,000 

300,000 

ftiM9 
1,500,000 

5»oob,ooo 

_J 
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VI.   ANALY3I3 OP PRODUCTION STATISTICS AND 

•OONOMIC PERFOttPANCE RE3UL'£3 

For the «valuation of plant offiolenoy und oout structure under ourront 
conditions, ututiatiau for outjmt, down-time and raw mntorial oonsunption 

have bean propurocl und antilyoed.    Por the iioooooment of plant profitability, 

both under ourront condition« ond oonditiono which oan reasonably b« expeotod 

after the inploaontation of reoonMonded inproveaents, two ooet/profit 

calculations and bren k-e von point analyse s have been prepared* 

The oaloulations uro based on aotual figures fro« the ooapany's 

utnticttiou for 197') «ml ino ft rut half  of I976.     "."heir resulto   çive 

u oleur picture of Iho ovnr-ull situation of thiu partiólo board fuotory. 

Produotion statisttoa 

Outwit 

In 1975 the total output was 14,870 «3 of finished board (f.b.) with 
the following thlokness distribution! 

10 a* - 27* 16 M - 23$ 

13 a» . 14* 19 •• - yt$ 

fue output in the first half of 1976 reaohed 5,599 •* f.b. and ted 

epproxiaately the MM thlekness distribution (see annex TX). 

Based on this aotual thickness distribution of board to be produood 

and 345 working days/year with 22 hours affective production per day, tao 

possible mximm output of the plant is 23,800 a3 f.b. per year and 3.1 •* 

f.b. average produotion per hour. 

The finished board is sorted and sold in four qualities!   Ixtra, X, XI, 

and XII (rejeots).   In 1975 and the first half of 1976 the peroentag« of 

qualities produood wast   Ixtra and I - 890 (19761   87*), II - ti (197*1    9jf), 

and III . 4* (19761   40). 

The faotory la aannnd with 92 «aployóos directly oomeeted with 

produotion (4-ohift «yeten).   On an average they work 50 weeks a year, 45 

hour« per week. Tala equals 8,7 nan hours/»* f.b. baaod on the annual 

•axis*» output of 23,800 m\   Baaod on the output of 1975 the labour input 

reaohed 13.9 «an bourse f.b. 

* 
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Down-ti we 

The  toiul of foe ti ve production timo in 197!; waa 7,678 hours and the 

down-tine in thic /oar wuu 3,031 houro, i.e. the plant offioienoy (utilization) 

wao 61**    Whun in production, un average output of 3-1 »    f«b. por offcotive 

production hour wan rcaohod, i.e. the nominal (10C$) output of the plant« 

Por the firot hull' of 1976 tho oorreopondinß figurée arel    plant 

efficiency - 52^ and output por effective production hour • i,1 >   f.b. 

Por further details nee annex VII« 

an analysis of the recorded reasons for production stops in every daily 

down-time report hau licori narrici out for tho timo fron   1 Jannuury to 

30 Juno  1976 whioh uhowoù that approx:Lnately ürfft of the  total down-tiae weo 

onused by breakdowns of maohinory in the plant*   The remainder was due to 

power failure, shortage of fltea». laok of raw adhesive,  or other reasons 

beyond plant control.    Theue reporto alno confira the repeated observations 

of the expert at tho site during the last two aontha that neoaseary repair 

work of defective Machines fro« abroad takes an   exoenaively long time* 

fliia is aainly due to laok of an adequate stock of spare-parts fron abroad 

fer theee aaobines. 

reoordo show further that breakdowns are not oonoentrated on one 

•peoifio part of the plant's Mechanical equipment but occur indiscriminately, 

with the exception of the scraper oonveyor belts at the gluing station and 

the extraction devices of the wet-flake silos whioh turn up repeatedly in 

the reports«   This oonfiras the faot that after 15 yeare of uninterrupted 

produotion the plant aachinery is now worn out« 

»aw material oonauactlon 

The total consumption of wood, raw adhesive (6?£ solid resin content) 

•ad hardener in 1975 was as followat 

wood! 47,290 a3   (stacked) 

Raw adhesive t     1,572,887 kf 

Hardeners 7,611 kf 

leferrinf to the 1975 total output of 14,870 •* f.b., these fleures 

correspond to the following average oonsumption per »3t 

I " 
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tfoodi 3»2 a3 (utaoked) por «3 f.b. 

Adhcaivoi 10É kß(ruw>. 7î»*i !«C oolid reutn/a3 CU 

Hardeners O.51 kg per wr f.b« 

The o«rronpondin¿: figurou for i ho firot half of Y)\C aro I 

Woodt 3«1 •* (ataoked) 

Adhonivot Ktf.fl kg (raw) - iC.G k£ oolid mein 

Ibrdenort        0.41 kg per a3 f,b« 
for further dainilu oc« annex VIII« 

wood nenntmpticm io extrotmly hiß*» ^nd it io hardly peocibla that 

tho rooontod ri(*uron oununjiorMl to m^Uty»   Tho oPi^implio« rooonkd ia 

baaed en the number of trucho unloaded at the flaking stationa, i.e. loading 

volutu of truok (a3) x mmtow of truoka delivered • wood oonavaaption«   There 

ia no oheok on whether the truoka are loaded to 100*1 of their oapaolty« 

Tat introduction of a tight oontrol wag reooaaMnded and ««a oarried out in 

June 1976.   The wood oonauaption dropped to 2«5 wr (ataoked) per er f.b. 

average adheaive oonaunption of 106 kg (1979) *nd 109*6 kg (1976) 

par ar f.b. ia not txtrenely high oonaiderine the relatively high aaeunt 

of dnat ia the flake Material and tho aid type of blondere in operation» but 

it oan aurely be reduoed to an average of 99*5 kg raw adheaive per a   f.b« 

(ate atandard board apeoifioation, annex III) after the reooamended inetalla- 

tion of the new glue atation equipnent, iaproveaet of flake preparation» and 

re~introduotion of proper production and quality controle« 

gm mfll Linton«?»« »tá *n»K-im Mini »mirili 
The ooat/profit ooloulation for 1979 1* bated on aotunl figurée from the 

oonpany't balance thtet and ahowo the following' (production 1975t    14,870 n* 

of fiaiaaed board) 1 

U   Direct ooata^e   f «b« ^ 

Find ooato/a3 f«b. 

Total ooatB^i3 f.b« 

t«   Total produntion ooata 

Total aalea valve 

LOOM in 197) 

Mm 
1,606.65 

8,193.94 

35»»7,957.00 
2ê. 668.06i.oo 

6,9*9i«74.00 
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For further dotailu noe annex IX« 

The break-even point anülyuiu (DOO fi cure II) illuatraton the uerlouu 
economi o situations 

(a) Tho total production ooutu/ai aro w» high that the broak-evon 
point would be roaohod at approxiautely IJOjf of thu thoorotioal aaxiaua 
output of the plant) 

^^ (b)   Ivon if the plant»n efficiency oould be improved to a maximal of 
WO*,  the faotoiy would ntill suffer losses in the range of Bin 4.OOO.OOO 
•t this production coat level. 

It follows that thia (situation can only be improved by bringing down 

production oootn and uiaultanoinioly inoronuinf? the plant«a efficiency. 

•Ai« eon only lie aocowpliuhcd if ull iaprovoaxmtc rcooarwnucd ure carried out. 

ttoder the improved oonditions it is realistic to expeot • reduction of 

wood oonauaption of approximately 25*5, a réduction of adhesive eonauaption 

•t aaaroxiaately 6& and an inore»oe of plant effioienoy to a aaxiaua 60jL 

A feel of oonsUnt plant tffioienoy higher than 000 ia not reali«tio eoniider- 
iftf   the age of the plant, 

A reduotion of fixed ooete, eopaolally labour eoata, la not poaeible 

«fini *• *«• oirouMtanoee aooording to the fonerai aanageaant, but thty 

«fill bo kept at approximately tho MUM level in tho near future. 

Therefore the following coat/profit oeloulation hai been prepared with 

reduoed direct Material ooata bated on ran amterial oonauaption figurei in 

lino with tho standard board apeoifloatlona, and on preaent purohaae priooa 
with all other ooeti unohtnged. 

The poeeible eoonoaio porforaanoo to bo expected after implementation 

of all rauaaaanded improveaente, baaod en 8o£ of the nominal plant output 

i.e. 19,040 a3 f.b. per year and tho priée level of t975/76» io »0 followai 

Total aalte value 

Total produotloa eoata 

Expected loaa por 

dotaili aoo *nnex I« 

36,747,200 

-463,850 
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The brook-even point anulyoio (uoo figure III) illustrates the results, 
and tho following can be ota toil t 

1.     Ivon under improvement u of production oondltiona which nan reasonably 

be expected, the factory will utili uuffor ooonoaic IOOUOH, 

2»     The loonetj will be approxinately Din 460,000 .-»ßainnt Din 6,930,000 

in 1975» i«o. a reduction of annua]  lontwu by approximately 9$. 

3«     The broak-even point in reached undor improved oonditionn at tiyjL of 
100)1 plant efficiency. 

/ 

urn 
 *n 

1ÎJM0 

Wf*re III. point »nalyeis for possisi« reeult 
after ia»lea*ntatioa of inproveaant 

À 
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VII.    OONOUBIONS 

1«     The pounibilitico for ioprovowcnt of tho ooonoaio situation of the 
factory aro limi tod to n »ininiainc of annual losoou, 

2.     Ivon with the attainable figuro of 80|f plant effioieney and raw Material 
oonouoption roduood to utandurd board opooifioution lu vol, tho faotory will 
suffer loaron and no profit can bo expeoted. 

ì. A compari Don of tha ooot/profit oaloulationo shown that by iaplowontoUon 
of all reooanendationo a réduction of annual looses at approxiaately 9JjC oould 
be reaonod» 

Thin relation of <JS¿ relativo rouult isprovoeiont will romain valid even 
for the near future, ai  waees and prieta are index regulated for this industry 
by the Qovernsent* 

4«     The roooMaended improvements would be eowtoaioally justified as the 
smottai expenditure of Un     5,000,000 in 1976 ho« « paybaok period of 
approxiaately one year« 

%     the only way to aohlova prof i Ubi • production le a ooapltte reoonstrtaotion 
of the plant and a oonsideraole inoreast of its aavxiana production oapaolty. 

I 
I 
I 
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SBSLA 

PMPARATKW Of ABUSIVI AMD HARÜWER SOLUTION 

Preparation of adhesive in SUMMT ìI ion« according to ino 
following formulations 

1»   Surface layer      65 kg   (50 1) raw adhesive (690 solid resin) 

+ 27 kc    (27 l) water 

4    1 kg   (11) hardener solution 

y3 kg    (/Ü l) prepared adhäsive 

i.«, a •oaoentra'tion of 47.80 with 44.5 kg aolid resin oontent. 

t.   Core layer 78 kg   -   60 1 ran adhesive (690 solid resin) 

• 20 kg   »   201 water 

• J kg   -     3 1 hardener solution 

101 kg   -   83 1 prepared adhesive 

i.e. a oemosntration of 52.90 with 53*4 kg solid resin oontent. 

UM hardener solution is prepared in SUMMT as follows 1 

100 kg ammoni*« ohloride (HH4OI) 

4   88 kg ammoniu« hydrojtydt (VH4OH) 250 

4 622 kg water 

810 kg   •   litre hardener solution 

Ik «tetar the amount of RH4OH is redueed by one-half. 

lbs formulae for preparation of adhesive in winter are as follows^ 

ISJfciXSE Core layer 
65 kg - 50 1   re* adhesive      70 kg « 60 1 

• 24 kg - 24 1   water 4 17 kg - 17 1 

•   i kg -   11   hardener 4   3 kg -   3 1 
solution 

J© kg - 75 1 prepared    98 kg - 80 1 

rForsnlatioa for winter was rmeeived fron the plant management. 

L 

is» 

.V. 

1 

À 
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1. Feodnal plant capacity!             75 m*t.i./22 honra, ¡ 

• 3*41 • f.b./hour, based on • 
19 M board thickness with s 
density of 700 kg/a3 | 

I 
I 

mm*»» BOARD anomoAnoNB 

2* fjrp« of boards Thro« layer board 

3. taw Materiali   (a) wood for awfaeo layer srninly ossiferous 
wood and boooa 
for core lajor only »••eh 

(b) adhesivo    Ursa foraaldohydo rosin, raw adhäsiv« I 
with 69 $ solid rosin oontont 

4. Thiekneeseo srodttoodt omly 10, 13« 16 and 19 as 

9* lonfjh board siiti 1,100 x 3,710 m 

It Boa** board arati 6.67» à2 

7. Finished board sisoi 1,790 x 3,660 sa 

ft Finished board aroat 6.405 s2 

9. Fasbor of 

10. fealitjr standard apsliadt        te bo ia aooordanoo with W» standard! 

6B 761 92 361 92 362 
9ft 364 52 3*5 

I 
I 
I 
I 
I 
I 
I 
! 

1 
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ii* Technological figurée for product ioni 

i 
L 

lio» Unii 10 M    13e»     Hm    19 s» 

lot board thickness f.b. 
Bendine allowance 
law board thiokneee 
Specific weight (density) 
lot board weight finished 
aoitture   u a 8 % 
Bow board weight 
«eieture   u m 8 % 
low board weight oven dry 
(basis   U.8JC) 
Wood flakes oven dry of raw board 
(basis 10 i solid resin, average) 
Surface layers part of 
wood flakes even dry 
Core layer part of 
wood flakes oven dry 
Surface layers part of 
wood flakes even dry 
Core layer port of 
wood flakes oven dry 
Oapaeity / pressing 
(finished board) 
Moating tine 
Loading + unloading of press 
tins for one proas cyole 
fusfeer of pressings/hour 
•water of pressings/working day 
(22 hours effective tin«) 
Oapaeity por hour 
(finished board) 
Oapaeity per hour 
(finished board) 

Oapaeity per working day 
(finished board) 
Capacity per working day 
(finished board) 

kg 

kg 

i 

t 
kg 

•> 

1 
•strie 

•ttrie 

10 

1.5 
11.5 

760 

48.6 

58.3 

54.7 

50.0 

60 

40 

30.0 

20.0 

0.256 

4 
1.5 
5.5 

10.9 

240 

2.7* 

t.l5 

61.4 

47.3 

13 

1.5 
14.5 

740 

61.6 

71.6 

66.3 

60.5 

50 

50 

30.2 

5 
1.5 
6.5 
9.2 

16 

2.0 
18.0 

720 

73.8 

66.5 

80.1 

73.0 

40 

60 

29.0 

19 
2.0 

21.0 
700 

85.2 

98.1 

90.6 

63.0 

35 

65 

29.0 

30.3      44.0     54.0 

0.333    0410    0^87 

6 

1.5 

7.5 
6.0 

7 

1.5 
6.5 
7.0 

202 

3.06 

2.26      2.36 

176       154 

3.28      341 

2.39 

67.3      72.2      75.0 

49.6      51.9     52.5 

1 
1 
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It« 

Isjfoer of boards por hour 

fcstf»er of Wards por working day 

fotcl fltJces per hour 
•vea dry 

flak««i fa» surface layers per 
how, oven dry 

Flakes far oer« layer per 
how, even dry 

flake« for surface layer« par 
bow, tdth Misture   v. • 5 i 

Flake« for oar« lay«* per 
kosr, vita Mistura   » - 4 % 

lorfoos layers t eoi id resin per 
kosr (12 jf of drj flakes) 

Cere lovort solid resin per 
sow (7.5 % of dry flakes) 
Total row ndheaive per hour 
(solid reoin oontent . 69 Jf) 

•a« adhesive per »*f.o. 

•olid resin per **f.». 

Misturo content of eurfooe loyer 
saterial öfter «lending 

Misturo oont «it of ooro layer 
saterial oftor »lending 

fofiotojti of the preso 

tforking proosure of too 

tkdt 10 a»    13 M     té M    t9 M 

— 43.6 36.8 32 26 
- 9» 809 704 616 

kg 2,100 2,22« 2,336 2.324 

k* 1,308 t,113 »34 813 

kg 872 1,113 1,402 1,511 

kf 1|373 1,168 581 854 

kg 907 1,158 M58 1t571 

*« 157 133 112 97 

kf «5 83 105 113 

kg 322 313 314 304 

kf 113 102 96 89 
kg Î9.4 70.4 66.3 61.4 

i 16-18 16-18 16-16 16-16 

% 12-14 12-14 12-14 12-14 

•0 

kp/«2 

150 
290 

150 
250 

150 
250 

160 
aso 

^ 

A 
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mm or BW»» FOI «M OLUIM wuinmt 

g£t   Rotation for gluing oquipaoat - partiólo board prodtiotion 

tin, 

Ton ere btreby refiuaoted to Mad m yew quotation for toe 
following efuipaenti 

Ceaplete gluing station, eonpriaiag 
2 furbo Mandera, for preparation of 

ewrfaee and eor« layer aateriel 

4 tai» •ero« oonvayere, for loadiaf aad 
•aleadiag of tao blandari, length* 
affvosiaately 4 a. 

1 eutoaatie preparation unit, ooaalete, 
for atparete dooiag of raw edaoaivo, 
«atar, aardoatr oolutioa and aaraffia 
eanlaioa, for aeparat« preparation of 
aoaooiv* for eurfaee aad ooro layer. 

1 aleetrleal oontrol paael 

ft» eaeaeity and layout of «ho eouipnent bao to be baood aa tao 
following datai 

Oaaaelty of tao alanti   19 aa - Ml »*Ai deaaity TOO kg/a* 
(fiaiabed board) 10 aa - 3.80 a*/», deaiity 76O kg/a) 

flake aatortalt   tj aat   for aarfaoo layar 813 k&A (•»•» «*/) 
for ooro     layer 1,511 kg   (oven dry) 

10 aat   for aarfaoo layer 1,308 kg (oven dry) 

for ooro     layer     672 kg   (ovo* dry) 

*•** »—'» Cfafff tllYillff ) 
tD-Mfl aoaifereat wood 

I 
1 
I 
1 
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Blondinet    (a) law adhesive has approxiaatoly 66.5-69* celi« 

root* eontont, ópocific weicht -1.3 kg/daO 

(Urea formaldehyde adhesive). 

(b) Application for surfaee iayor Material approx- 

iaatoly 1# solid resin, based on atro flak«a. 

(e) Application for cor« layer material approximately 

d£ »olid resin, basad on atro flakes. 

Alternatively, va would lia« to have tha priées for the 

•ajaipaoat but with a capacity of 

0 •* finished board/1*01*, 

o« 19 M, density 700 k«/»3« 

•urtheraore, ve ask for ail taohnioel data for the ooolin«-watar 

•sjaipswat waioa is needed for the Turbo-blenders and whioa will be 

pajNlMwMé looally. 

Pleaee quote tha prioes separately for each it«« and indicata 

yaw earliest delivery tiaa. 

faithfully, 
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ITY DISTRIBUTION TESIS 

A. Panait» diotribution tont« »vor oaah bo^d 

1. lobMo for mtmplo outline» 

ta 

t      1 3 4 •  -1 
M 

» ta » 

• 
ta 

tv 

9        • • »     ti    ta 

• 

» *» 

M 

ai 

»    n M a i     ai     n 

• 

I 
! 

I 
1 
1 
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2* Teat roouUo 

Boon! tested i        21 MI unsandod 

Supl. Wwmaiono (m) fol. feight ©«»ity 
Ü L " *>*<*"* o«3 gr. K«/«3 

J IS4/5 IS 2-J 55-6 367 «<> J 104 145 20,5 547 388 709 
J ¡Si 135*5 21'° 524 382 729 
¡ 154 151 21.3 592 470 794 
5 164 147 21.5 562 452 777 
< 184 146.5 21.4 577 413 716 

26 190 147.7 
*9 190 149.ö 
30 205 145.2 
St 204 145 

•diu» ¿«Bitv of th« board t    752 to/mi 

J 199        143 20.3 578 378 654 
? 199 150.2       21 628 J« ?2 
* W 155 21.5 663 524 

¡0 199 145 21.6 623 494 
31 W 149.5 22,0 655 488 
" 199 59.6 22.7 269 198 736 

455 725 
790 
793 
745 

lì S W«5 21.7 677 522 771 
14 169 151 21 599 470 784 
II W° 146 21.3 Si £5 787 
1« 153 140 21 450 345 767 
17 198 153 21 636 491 772 
3! 2*'5 «° 21*5 666 515 773 
g 206 150 22 680 490 721 
» 207 159 22.1 727 563 774 
gl 194 160 21.9 680. 546 803 

S               Sì        3!î         * ***            <54              726 
S                W         145          20.7 621              462               744 
S         22 «   153     ** «7        532        774 
5                **'5     155         22.2 711             562              790 
S                206        145          22.5 672              545               811 
*T                 207         143.5       22.9 680              502               738 

20,3 570 
21.5 612 
20,8 619 
22 651 

379 665 
462 755 
445 719 
535 822 
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!• leim» for »w|»lo outtingt 

: 

M     QmmM 

I 
1 
1 
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2. Tvat rwults 

loará tostali       16 M unoonèttt 

L 

OroMo/no« 
Ali 
L 

liono (i 
Hi ioka. 

fol. 
ffr. 

Dcrwitjr 
Kc/«3 

Il  1 99.6 67.0 16.1 15a 105 663 
2 101.0 91.2 I6.4 170 121 712 
3 102.5 89.0 16.5 170 121 712 
4 103.0 95.1 16.2 175 124 710 
5 104.0 9Î.0 18.2 177 125 708 
6 104 .6 UM 18.5 185 12J 700 

i 105.0 93.0 16.2 ne 132 749 
101.5 90.6 I6.5 m 132 779 

Sil   1 9«.« 67.5 16.3 15« 117 739 
> 98.6 91.5 17.5 

17.6 
159 120 753 

3 99.« 69.I 159 112 TOT 
4 100.3 93.0 17.6 167 119 713 
S 100.0 93.0 17.6 166 125 753 
6 100.0 95.5 17.6 166 124 738 

i 101.5 93.3 17.7 168 125 744 
102.0 90,4 IT.? 168 127 756 

ini  i 100.0 88. fr 18,5 164 120 731 
2 99.« 93.3 13.0 167 121 725 
3 99.4 89.2 16.0 160 120 749 
4 99.5 93.1 17.7 164 124 756 
3 99.« 93.0 17.5 163 127 778 
6 99.3 93.0 17.3 160 120 749 

1 99.« 93.0 17.4 162 116 715 
101.5 91.5 17.5 163 129 791 

Motlwi l thiekiMIMi M\m «""»"Uf 
Oroup Il   16.3 m Orovf » Il 717 kc/»3 

Orot*   III   17.6 a* Oro«j > Ht 736 kg/a3 
On»? Uli   17.7 M OTO»H » HI 1 749 k£/a3 

MotU» ftaitíuí tao bearti   735 fcfiZsl 
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C. ThickncM Jiciribution no nor toot roauUc k.¿. *nd B.2. 

» 

i* 

«^t 

IM Ml lit 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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Aimo» V 

9JALITY CONTROL FORK FOR BANDI NCI STATION 

Sat« Shift Board thickness 

Board 

quality Faults 

Sxtra, No faul tu 

XI 

III 

Nroiuj dinenaiona 

Open area* of aurfaoa 

Ha—gad through handling 

Adhäsiv« patohaa 

Haak oornera 

Cruda edges 

Unaanded areas 

Cora layar showing 

Thiokneaa too low 

Banding defeots 

Other faults 

Splitting 

Other faulta 

Votai boards sanded 

No. of 

boards 

100 

sign| Controller 

L' 

, 



1 
I 
í 
I 
I 
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OH 13 M 16 •• 19 M Total : 

inT)      it) i¿i i§5 m I 

i 
li 

tonti VI 

TOTAL BOARD PRODUCTION AND THICKKES DISTRIBUTION,  W5 AMD 1976 

A. fatai Wrd production and thlckneaa di atri but Ion in 1975 

Month 10 aa 1}p 16 n 19 • Total 

Jan. — 150 301 483 1*014 

Pw* 295 — 192 377 864 

•aro* 232 222 184 879 1i517 

April $44 199 234 405 1.382 

Mf «43 413 381 641 1.578 

JVM 523 — 147 909 1.579 

July 436 140 127 307 1,010 

*«f. 440 186 559 - 1.185 

•••%• 931 — - — 938 

Oot. 443 32T 497 — 1.209 

NVt — 394 314 612 1,320 

*e. - — 460 754 1.214 

fatal 

AvoraWyaar    Hi Hi 23 i 36 i 100* 

fatal production in 1975 • 14.870 •* M« 

I 
1 
I 
I 

3,996 2,031 3,476 5,367 14,870 ] 

1 
1 
1 
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»* Itti! team pr^yotion „nrt m,»—, fluni*«««. <B 1W 

Monili "•ÏÏ    7J    M 
Ju. 

fetal 1,380 

19 M 
JJùL 

fero» in - 

Affli i m 

•NT m - 

*~ 50 403 

125 

194 

5?7 

ta*, 

612 

221 

490 

m «0 

m um 2.1*0 

Total 
-¿all 

Idi 

73T 

793 

1,344 

949 

1.591 

5,599 

L 

áT«Mf*//Mr     25 £ 12 JÍ 24 H 39 t 100 K 

fetal frcéiMtlea 1.1. - 30.Ä.19T6  .   5,599 «* f.b. 
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AnrnA  VU 

VMU-tm, 1975 AMD W6 

L 

r^>t   Hurt   Apr.   Ito Jon«  jüiv   AU«.   s«>t.  oatfl  «^   p•, 
1 
2 
3 
4 
5 
6 
7 
6 
9 

10 
11 
12 
13 
14 
15 
16 
17 
10 
19 
20 
21 
22 
23 
24 
25 
2* 
27 
28 
29 
30 
31 

8 
12 
M 
4 

13 
14 
16 
17 
9 
2 

11 
8 

10 
6 
5 
6 

18 
16 
7 

14 
3 
3 
2 
3 

17 
2 

12 
15 
13 
12 

14 
15 
17 
9 

S 
3 

12 
10 
15 
22 
2 
2 
2 

16 

Î 
14 
6 
8 
5 

12 
16 

I 

t 

r«p. 

16 
4 

12 
7 

11 
11 
22 
5 
9 

10 

3 
7 
6 

2 
2 
2 
6 
7 
7 
4 
4 

5 
1 
7 
4 

13 

10 
22 
4 
/ 

12 

e 
1 
2 
5 
2 
4 

22 
2 
6 
7 
2 

22 
6 

10 
4 
5 
3 
5 

11 
16 
16 
10 

3 
5 

13 
11 
12 
8 

14 
11 
7 
5 
9 
1 
4 

11 
6 
6 
4 
3 
8 

16 
20 

2 
1 
4 
3 
4 

12 

12 
6 

20 

3 
7 
A 

22 
21 
17 
3 
2 
8 

19 
21 
22 

10     22 
8 

14 
22 
6 

10 
14 
8 
4 

14 
10 

8 
16 
8 
8 
2 

18 
9 

10 

10 

2 9 
20 13 
5 9 
• 2 
8 6 
10 ti 
1 21 

19 22 
11 22 
13 22 
18 22 
6 20 
10 11 
16 4 
4 4 
2 6 

11 2 
13 9 
2 4 
2 12 

11 1 
18 9 
12 4 
8 1 
2 4 
5 1 
10 4 
8 20 
6 10 
4 

3 
7 

11 
7* 
5 

13 
4 
3 
6 
2 
6 

12 
3 

10 
11 
13 
12 
10 
12 
12 

1 
6 

22 
10 
17 
18 
13 
13 
12 
9 

12 
2 

10 
1 
1 
9 
1 
5 

11 
8 
3 
5 
2 
e 
3 

13 
17 
12 
8 
5 

12 
12 
12 
17 
15 
19 
12 
22 
22 

Totml 
ili Kl.  _ 
prod.hr»   660 506     638      660     660    660   602      682 
í2?/day> 

»•sy 43 43  29   33 36   33 52 39 46  41  43 

10 

12 

294      227      187      232    233    216   354      269       303    263     2Ô1      149 

660    682     660     526 

28 

*»U1 •ffwtiv« production hours in 1975t     7,678 hm 
IteUl dotft-UM in 1975« 3,032 hre 
Average do«n-tUM in 1975 t      39 f 

I 
I 
1 
1 
I 
I 
I 
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au, 
i 
2 
3 
4 
$ 
6 

i 
9 

10 
11 
12 
11 
M 

3 
II 
U 
20 
21 
22 
23 
24 

S 
S 
19 
30 
31 

JIüOÜQ EitalII March      *m>U      M-w      lUHfl 

t*ui 192 

•ffoetiv« production 
lM«ra(22 hr./d*y) 242 

1M In* T9 

t»t«l «ffeotiv« productioo ho«rsi 

total éowMiMi 

Av*r&f* do*ffl-tiMi 

22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
4 
3 

11 
12 
12 
14 
21 
19 
2 
2 

ï 
10 
22 
6 

11 
3 

395 

638 

62 

12 
6 

11 
11 
2 
6 

22 
Iß 

61 

3,520 km 

1,704 kr. 

4M 

9 
3 
3 
5 
2 
9 
ß 
7 
9 

16 
6 

19 
4 
2 
4 
9 
1 
4 
6 
3 
3 
3 
2 

9 
22 
22 
22 
22 
22 

413       25ê 

». 
•M 

I 
12 

3 

301 

&        47 

6 
17 
2 
2 
9 
4 

16 
e 
4 
3 
1 
3 

11 

l 
1 
3 
2 
4 
1 
9 

4 
1 
2 
2 

15 

145 

662       660      638       660 

22 
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UM mimui consumar, 1975 AX» 1976 

A. Ian frtcrtal < onnu«tiQn in i<m 

Rost«   **•*«'* iw>     *"» a4he»iv«      Mood      tow adaoaiv«   Solid rtoin      Mood/ 
finished I»,    commotion     oornuapl. /«Jf.t, /«'f.*. •3f.b. 
 ü¿l LksJ «Hon    iw.ii r^/.h       ,ifHt.i 

1 
I 
I 
I 
I 
I 

Ja».        »,01J.6 124,173 3,303 122.», 64.5 J.J 

F*. 864.4 86,350 3,281 99.9 Ä#, J#ê | 

1,516.4 153,441 4,724 101.1 69.7 3.I 

April     1,381.8 126,605 4,0« 9J.1 «4.2 2.9 

•*        1,577.7 1>4,718 4,*8 9S.1 87.7 J.I 

J«M       1,579.3 181,981 5,080 115.3 79.5 3.2 

Jtûjr       1,010.1 108,057 2,804 IO5.O 72.4 2.6                I 

Alf.       1,185.3 131,757 3,774 111.2 78.7 3.2 

938.8 115,059 3,546 122.8 84.$ 3.8               I 

1 

Ort.       1,289.4 127,333 4,101 100.3 89.2 3.2 | 

*».       1,319.6 132,702 4,233 100.8 89.4 Î.* 

fee.       1,213.« 130,570 3,460 IOT.5 74.1 2.9 I 

fetal    14,870.2        1,572,8*8        47,290 - . - ! 

Avrf oowwrtlon por «Jf.*. t08 73.5 3.2 f 

1 

I 
'   1 



-53- 

Htn affi ITTI? 

p^aH,   Production   Raw adhesivo       Wood       Raw ad 
fished .. oonouwtion     emmmpi. /mh.h. fètW. 

Mood       Raw adhesive   »olid resin      Wood 
Vf.b. 

J». 105.0 

717.2 

793.4 

April     1,344.1 

949.4 

«*•*    5,599.4 

«9,425 

89,257 

«5,124 

139,465 

122,000 

1*1,00* 

«Ï5.297 

666 

2,70» 

2,«4© 

3,997 

3,135 

3,9*1 

17,30* 

105.0 

121.. 

107.3 

103.0 

120.5 

101.1 

72.5 

83.5 

74.0 

71.1 

88.7 

70.0 

/• 
t^flJUl 

3.6 

3.7 

3.* 

3.0 

3.3 

2.5 

H» A.». 109.8 7*.* 3.1 
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HMWCTIOf C«T CALCUUtlOt POI 1975 

!_ 

1. ction coita tu» ,>f|t| 

(a) Woods   12,392,253 t 14,870 ml 

(b) Adhociv«,   7,383,071 1 14,87o«3 

(c) I1ardcnor*coi»di1iionopt    37,fte9 , 14,070 a* 
(i) Blootrio pevart   1,201 6Ô8 t 14,870 »J 

(•) ffeoroal pewari   2,45^,623 1 14,870 a3 

(f) Kniveo. MRdlnff piw,  auxiliary «atarlali 
414,526 t 14,870 «3 "^       •""' 

Averse« 4iract coat a por »3f.b. 

fatal direct cogli 1 1,606.6$ x 14,870 a3 

a» trtü flirt Mill 
(a) Korken nltriu • overhead» */ 
(b) Aojainiitration, inaurane« 
(o) Mapair, Mint «nano e, »para-part • 
(4) Dépréciation 
(a) Offioa aateriali 
(f) Interest on «orkinf capital 

Total fixe* costai 

Average fixe* corta por a3f.b. 

3. total coati of orodunti«« in jofl« 

23,890,990 • 11,706,967 

a« la 1975 

fiaüKi 

631.40 
496.80 

2.>3 
60.81 

163.21 

27.90 

1,606.6^ 

23,890,990.- 

3,942,612.- 

965,807.- 
»46,85?.- 

2,657,128.- 
678,222.- 

2,296,341.- 

11,706,967.- 

787.29 

35,597,957- 

* Averafe labour input • 13.9 *%n honro por »*f.b. 

I 
I 
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mamcfim COOT CALCULATION 

WPROVBKff? OP PSODUCTIOK COflMTIOIS 

A. fcalo coaiB and urica«, f?T caicui^iiftl 

1. Purchase priocn for »ootl irvtorial in 17/6$ 
(•) Conifcroun waoii 

(b) Beoch (Fagua allvat^caV 

(e) Birch (Botula alba) 

(i) Fuel wood (residuo«) 

Colony'o uvera«« prie« for calculation«t 

2. Purohaa« price« for adhooiv« «ad hardonor in 19761 

(a) ftav liquid adhesive (69 £ solid reein) 
(b) Hardener powder 

(e) A—oniao 

Hi narri /a '( at notr ori 1 

380.- 

260.- 

260.- 

170.- 

260.- 

DlnaraA* 

4.40 

4.5O 

1.70 

Ooayanv«« average adhesivo prio« for oaloulationat      4,40 

3. Iftloa prie« for partici« board in 1976s 

Ojaallty iL 
Unart / «t3 

üJí lim. ü. 
•etra 

I 

II 

III 

2,332.. 

2,207- 

1,960.. 

600.- 

2,17t.- 

2,053.- 

1,829.- 

600.- 

1,973.« 

1,867.. 

1,615.. 

600.. 

1,794- 

1,697.« 

1,525- 

550.« 

\ 

Oeuaaay*« avenge salea prio« per »3f.b. of all thicknesses« 

Mnar« 1,930.-/«3 
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0. fatal sales value per year. 

Average saleo price per m f.b. » Sin. 1,930.» 

I 
I 

L 

1 
1 
1 

fiiûâtR 1 624.- 

440.- 

2.50 1 
80.- 

16^.- 1 
28.- 

1.339. SO 1 

B. Production "Cost calculation 

1. Average direct production coots per B3f.l>. 

(a) Wood» maximum 2.4 m (stacked) x 260.-/ra (stacked) 

(b) Adhesive:  maximum 100 kg raw adhesive (69 % solid 
rosin) x 4.40/kg 

(0) Hardener + conditioner: as in 1975 

(d) Hootric power:  as in 1975 

(e) Thermal power:    ;w in V/fj 

(f) Knives, sanding paper, auxiliary material»     as io I975 

Average direct costs per m*f.b. 

Total direct costs for production of 19,040 is^f.b. • 

per year:      1,339.50x19,040  . Din. 25,504,080.- • 

2. Total fixed coat si    as in 1975        -Din. 11,706,970.- I 

J. Total production coots for production of 19,040 m f.b. I 

year:   25,504,080 + 11,706,970 - Din. 37.211.050.- 

I 
19,040 «3 x 1,930.- . Din. 36.7471200.- I 

I 
I 
I 
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