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Detailed findings and recommendations addressed to the

management of the various plants are 10 be found in
Annexes I to XIII.

GENERAI. REFORT

The purpose of this mission was to visit a number of
furniture , plywood and particle board industries in Bosnia -
Herzegovina and Montenegro in order to =ssess the present
situation regarding gluing itechnology, to discuss immediate
problems locally and to advise on improvements,

The mission took place between 1 and 30 November 1971.
The undersigned found most valuable help and assistance at
all times and he is especially grateful to Messrs. Martinke
and Thom of the United Naiions Development Programme (UNDP)/
Food and Agriculture Organization of the United Nations (FAO)
8pecial Fund project in Sarajevo, Prof. Skopal of the
University of SBarajevo and Ing. Vyjisié of Titograd.

The faciories visited have been the :ollowing:

1. Bosanka Plywood Factory, Blazaj

2, S8tandard Furniture Factory, Sarajevn

3. Vrbas Wood Industry Combine, Barja Luka

4. Fadnik Wood Industry Combine, Boeanska Oradi¥ka
S danji - BDI, Donji Vakuf

6. Marko Radovid, Titograd

T. Sik Javorak, Nik¥ié

8. Polimlje Plywood Factory, Ivangrad

9. Kid Vurman Kruscit, Mojkovac
10. Konjuh Table Factory, Zivinice

It should be mentioned that the vlanned visit to the
table factory "{onjuh" at Zivinice has been cancelled due to
bad weather, The problems of this speciric fimm have been
diocussed with Prof, Skopal of the University of Sarajevo and
suggestions for improvement have besn made.




Most of the firms visited have been erected about ten
to twenty years ago ond have obsolete machinery and equipment.
This applies in particular to glue spreading machincs and
preases which are decisive for the glue economy and for the
quality of gluing.

On the glue spreaders, the scored rubber surface of the
rollers wears out gradually which consequently lecads to
asymmetrical and unverifiable glue epreading. The consequence
is very often glue penetration and the necessity of prolongﬁng
preesing times. Therefore, more atteniion should be given
to the glue spreading machines. The system of exchanging the
factories' used rollers for new ones or ones renovated by
the suppliers oould possibly be adapted in Yugoslavia as is
already customary in Germany and Scandinavia. .

ny acquisitions or renovations of glue spreadiug machines
attention should be given to the hardness of ihe rubber surface
(which should 1ie between 40 and 60 shores).

8ince a long time the UoA and reoent_ly Central Europe
use soft rubbers in glue spreading machines as the softer rubber
petter acapis to the irregular fault.s of the veneers, particle
boards, among others, and therefore guarcntees a more even
€lue spreading.

The presses in the faciories visited are oui of date
(with the exception o1 one short-cyole press in the furniture
factory Vrbas, Banja Luka). As a rule, they have long press
closing times whioh exclude the use of a quick hardenirng glue
and furthermore could lead to pre-drying or pre-hardenir;g.

This applies in particular to the rlywood factories
“Bosanka" and "Poliml je" who either have lcng press closing
times or long press loading times. Tn reach the quickeet press
loading and olosing times, Western countries use pre-pressed
Plywood. Nore attention should be paid vo this method in
‘Yugoslavia.



Geyman manufacturers of presses report that of the

bigger furniture industries nearly all buy short-oycle presses
a8 they improve productivity by shortening press timec (to

as low ag 20 seconds). It is therefore recommended to
Yugoslav furniture manufacturers to purchasc such pressec for
veneer gluing. a

Other wood-working machines in the factories visited, i.e0
veneer peecler, planing, sanding, boring and routing machines
are very often in a poor condition. This influences the )
surfaces of the working pieces to be glued and consequently

the consumption of glue as well as the quality of the gluing.

The glues mainly used for manufacturing furniture in

Bosnia - Herzegovina and Montenegro aret

Urea formaldehyde: (UF) oca 80 %

Polyvinylacetate (PVac) oca 6.5%

Hot melt glue ca 5.5 :

Contact glue ca 8 ¢ (for upholstered furniture)

In this connexion it sould be mentioned that normally
UF is extended with wheat flour and water t» lower its consumption.

At . the factories visited, the exiension of UF is
undertaken, to a greater or less extent, to rcjuce the cost of
the glue,

This is only admissable if no great demand is put onto the
quality of tho gluing. The cold water firmness of the glue line
is reduced upon excessive extension which tends tg increased glue
pcnetration and prolonged pressing times. These negative factors
must be controlled as they present an impedimenti for application
of quick pressing cycles and use of thin veneers.

For that reason ard for technicel reasone the applicaiion
of china clay as well as of partiole board sanding dust should
be considered; the more so as the latter is in most factories
a waste product. [o prevent frequent glue penetration walnut-
shell flour can be successfully added. Furthcrmore, the advantuge



of using walnut-shell flour is that the glue mixture is
being ooloured whereby the quahtity of glue supplied is easier

to control. Such a oolouring of the UF, presently used in
none of the firms, can also be oarried out with any suitable

dyes.

In the firms visisted the glue is stored in barrels in
the open air. This is economiocally and technically

disadvantageous, First, the handling of the barrels is labour-

intensive, uneoonomic and therefore expensive, second as
urea formaldehyde and phenol formaldehyde = change their
charaoteristics at relatively high temperatures (during the
summer months),i.e. the viacoéity, storing and reacting
ability are adversly affeoted.

It is reoommended to store in underground tanks the
glue, if possible at 10 to 15°C, The glue then can be
delivered in railway tanks or lorries at longer intervals
thus reduoing cost of transport.

The nzed for a quicker setting time has been disoussed
seteral times. As already mentioned, when using UF, the
smount of extender, the glue oonsumption, the type of glue,
the used herdiier as well as the temperature infinence the
setting time,

The most uscd hardner in the furniture faotories is an
ammonium ohloride solution. A wrong opinion exists that
with a variation of the amount of hardner the setting and
.pressing time could be ohanged. It is oniy by a strong’
reduction of the hardmer amount (ammonium chloride or
asmonium sulphate) that a notioable delay of hurdening time
can be obtained. The risk of insutficient polymerisation
of the glue exists which subsequently leads to btad glue
lines. An amount of 1 to 2% ammonium ohloride {dry) of the
UP (dry) should be considered optimum.



A quicker setting time of UF at temperatures under
100°C can ba reached if free acids (.00 formic acid,
eitric and phosphoric acid) are used as A hardener. !However,

the pot life of such mixed glue is shori-in these casee a
separate glue and hardener mix should be kept and combined
only in small quantities when actually needed.

For example, with a hardening mixture of ammonium
chloride and potassium aluminium sulphate (alum) a quicker )
hardening mixing glue with a suffioient pot life (one to
three hours) can be produced when hardener is added to the
resin solution.

The produoers of UF chould be asked by the consumers

40 offer them a wider assortment of glues and hardeners.

At present, the furniture manufacturers receive mostly
UF which is suitable for manufacturing particle board but
less suitable for veneering because of its heavy viscosity.
Yugoslav manufacturers should strive to supply a greaier
variety of cther types of glue, as for cxample phenol forwmal-
dehyde (for the partiole board industry), hot melt glue aund
polyvinylacetate.

Usually, the giue teohnology sectiom of wood research
iastitutes have the task of giving advioe to the oonsumers

on choioe of glues, their applioation, end to make suggestions

on oontrols. In Bosnia - Herzegovina, the :ndustry makes
no use of this servioe.

The controls on raw materials, machines and finished
products are mostly insufficient.

To use giues at an optimum capacity, not only the giue
should te checked but also the materials to be slued and
machines used for gluing.

- ———



Varieties of moisture ocontent, room temperatures -

and with it wood and glue temperatures - thiokness of

particle board and veneers, tolerance of dowel and dowel
holes, and =0 on, have been jdentified in the planis visitedj
affecting the quality of the gluing.

Improvements are necessary in the maintenance of
important regulation and control equipment, drying rooms,
air conditioning plants, glue rollers, presses and edge

veneering machines.

To reach this goal, every factory should entrust onc
ohemist/technician with the responsibility of controlling
the various factors enumerzted above and of correcting
mistakes,

The 1ist attached (Annex XI) to the report on
"Keyed gluing rules" ghould facilitate the controller in
4dentifying gluing defects.

A more detailed control would be of tenefit to each
factory in form of better quality of the products. Furthermore,
44 facilitales the introduction of new types of glue and new
gluing techniques which have to be introduced on using high-
frequency gluing,or in conjunction with new surface materials.
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Res 3 Th* rel-tive MMoility of the wroiun Joenly slonll e nhoud

Bo e oy daoe mbout AL 1o T lounr tliinm whe oon tc T,
Phic er-tles the veol to abzoor nmoiciure nos. ruias i
the lue Iine amid thue DUIlL un wrococurs i the o sele
aib gudclion thr deyin o ddan,. ER IS S [ O A PO o AT LGS S
. sldes ol iho dounl hicleo, with o npdala op v ol 1
hecd ol the luz injzetor % the ter ol bz ol -t oot oou
, the vostom oo al prioont. dho Ansrolnoiion of vl o0
pushez she lue doun thsz Lols, ﬂpr:"tiné ie s lon ot wrlllo
of lie hole The lwe lio wroesd be spreec oon uhe nel

. . ‘ prvv1o"“ to its invretucticn. Mie covel weaeg i E;il L
the hole. Ite ianzvar ohonld o Celiv Lo el
I seitiood or particle bourd is acuoabled ol Lhe uO'?(@PQ
oonteat of the douzl is the saome, the diamcter wzy U O.2Zun

bLisger tiazn taot of the lole, . {
Res The sp:cifi:shnon of the ~lus »rurchrged muwrt he clbizined ‘
from tic nonufucthuwrere Trots on tha Ph volun, ihe vy i
nettar content, vhe curing tine, the pot lide, uust Le :

carrizcd out on gech batoh upon recuipts and clrins placod
inedictely on zny lot thzn deos not i~et the svecilicution,
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llane of Firns PADLIE" dlood Industry Combince
Ploces Boranclka Gradifla
Productions Purniture (wood and unholrtered). 65 unheolriceod
A - o —a— . ,
fuvrniture.
Gluc Conrunntions 60 tone Urca #orialachyde
2 tong i'oly Viayl Ac-tole (PVac)
5 tone lot keld gluc
3 tone ilennrenc
Gluc Ucedt A1l locally nade except Jor Lot vold plucse bach

arc partly imported irem Italy (#1120 brend ).
Phe balance ie locally nnde by Duca in Lelorade
(*11583.021X brand ).

Procont Situations

a)e

1.

2.

.

c).

Reeoamnendotione for Innrovement

Lachinery .

Although the gluve corcader ic ia a Lettier ctate than thoce at Vebar and
Standard, the rellers! groover ncct Te=cutiing.

Thoe temperature control of the prowe necds Lo be renaired,
Thg glue ctove ie not adequato ac the temvernture 4n sumner can atiain
35°C thus causing a reduvction in the shelf life of the glue and bighow

viccority leading to an increasc in the nced of vater in the nixture cic.

There ie no laboratory to test the glue quality.

Gluc Technnlosy

Phe meacurcrnent of the ©olid cemvoncnic cuw tine the g£luc niner is by volume.

qar t0o nuch wnter and flour are added to tha nizture, lecdias 4o a loverivs
of the strenguh of ithe gluc,

Thoe preesing cycle for the Flic veed in mlid wool furuiture - § ninuv.oo .-
ig tno chort {or the tyne of glue used and trevailing room temvernturer

The glucing of cdro venasere onto varticle boavrd minels iz not ~ood,

Tho relative bunidity of the wooden dovele vead inm jointiné i the ramc ar
that of the wood. It should e lower.

nvalificationc of Ltaff

There arc no icchniciane .te conirsl the slue tochnology.

a).

lachinery
Te 1. ‘Yhe common practice in ieet Jermany and Ceanddinavia ic U arvrangs

for a vpccinlized fitm to send a got of newly cul rollure to the »lant
cnd the warn onecs cent t0 this specialized fira in return. feruans

conto/ooo

—
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h an arrongonont could alco be introduced in Yuzoslavin. Tho folleving

firme vndertoke thie tyve o7 sork s

b)o

Adolf Friz, Ombil,, laldenciracvce 94, 7 Stuttpart 50,
Pederal ilenublic ol Cermany.

Theoodor lyanen 1, liaschinenfabrik, Foctfach 4240,
4800 Bicleield, ¥ederal ltepublic oi Cernanye

e 2. The therm olement needs changinge Thie ic a minor job.

Re 3. "he glue giovre chould proferably be rituated in & colling -
undevrround - 1o mininizc temperature variationc, The entimum tennereiure
ir botveen 10% and 1500. Liqui¢ Uprea Fornmaldechyde should be ctored in
a tank and not in barrelr. Purchace by ianker - vailiay or 1oty =
ehould be cnvicascd to nmininize transort corte and covtd of wiurn o caply
barrolea, .

Re 4. Duc 1o the nced to control flucuatinne in the quality of ihe
locally manufoctured glues, a laborutory with the follouvin; nininunm
oguipment chould o catablished 8

a)e A thermoetat rogulated bath with varm wnter
to tort the curin: timo of the gluc nixturc.

b)e A viecority meter (Ford Lecher type) to chcok
viecocity.

¢). A laboratory balance.

Additional cquipmont (that ie noi ersentinl) for cuch a laboratory ic

d;. Pll moter

¢). Drying oven to mearupc rolid mitteor in enlution
cupplied,

f). Bquipnent 10 moarurc the ore formaldehyce content

of the glue supplied (i *he sulphite method)s

Olue Tochnnlory
2 1. lLemeurcacnic of powders should be by weight and not by volume,

Re 2. Tho perreuntaze »r ilour cxiender rhovld bi veduced tren the »ruceut
figurce to only 5, =10. becavse of thc high orice of flour in Tuserlavin -
pricog which are niu mearly ac high at¢ that - the Urea rormaldcehyde rverin,
then the fleur conient ir veduced the vater content zhould alco ve reauccd
to voach 5=15. for a nixture of %,~10,. flour, 10. alaut gicll Tlour and
2-%, particle voard sancer dust, “ho main euvantage ef ucing ualnut choll
flour i that it inproves flou centrel and reducer Ylezding. The
nddition oc walnut chell flour cavkonc tho colour of the ~“luc nix, thus
tacilitntins the viewal conirol of glue line thickaess. If no valnus
chell flour if added it ir recomuicnded o add epall cuantities o8 o
pordered dyc 1o carkenm the coleur of the glue rixture.  Gho eifeet of
extending wvith flour on glus line on gtrongtn preportice is chown iu the
attachod greph.

Re 3. The gluo cuantjty playe an inperien? rolc, For o orneunintion ef
100, 150 and 200 .:;r'/m aud @ preee timo gf 10 minvicg the lue line
civensth obtained ir 4o Kp/em™, 15 Lp/en” wnd svn/em” teeocetivelye

Nhe Toom icnneratur: also alfocts the stgen th of the oonde  dor A
sreesing tine of 10 ninuter and 1920 ;;r/n glue courunpii-a tihe glue line
ctrensth ic ac follos

conto/oo‘
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Temperu ture °C - 25%c 20”%¢  15°% 10°%¢ 5"¢

o

r
Glue linc sirength Kp/cm‘ 57 43 LY 21 20

The nmeoirture content of the vood aleo w‘fuctrothu ~lue line @ irencth, 2«
folloue (fnr o cov:waption of 100 g?/m' at 207G, aud o proceint wine ool
10 ninuter) ‘

Loisture content n o 13 16
Glue linc sirensth Knfen® 48 18 .10

I+ ir recnmmended that under winter conditions the procving tine W
increared t0 a mininum of 10 ninutor,

Mo 4. Mhe nrecent eice lueing mrehine b oo few rollee and oourecvoatly
cannot cxert the neceosrary preroure on the wood vancl nnd oo vencer Jor
lon; ennugh. In nurchaieing a neimachine it vhould Dbe ascoriained that
it hae a loncer »reneing line,

Re 5. “he relative hunddity of {the weoeden devels cunuld Lo oo out b -
1.0, aout £ -7, lover than ihe ueod 1o Lu  lucd. i enauloo tao
vood to abeorb move cuickly meir ture rrom the olue liae anc wuul Lot Lhous
neoecure in the dovel hole and cuiclzon the drying tiio,. Dhe o lue vt
bo topread on the rides or the covel hole vith o ooetvly nr owy Sl cin he
herd of <he rlue injecter at the ton or tux hnle oue now at Ale bol.oun a.
at precente Whe inteaduction ol the dovel then suepns the glos dorn the
holo, enre:éing 1t alon: the wille of the hiole, Yae clue cinuld clue e
cprond on the dowal nroviour to itr iuteoructiom. dhe dowel woet vit
well in the hole and ite diametor crhould be Delnn = Gezmm trnllor. Iy
goi tunnd or vavrticle Loird ie avconiled on’ noistvre coatent oo Wi el
ic tho rumcl the Ciorcter can be 0.2 mm biscer than that o1 he hole.

————

Qualificoiions oi otaff

A Tirm of Radril's cige onployins 1100 percone eihould have a guality
control laboratory to checit glues awd vawnirhee, It rhoulc bo ciasfed
by a compctont “cchuician,




ANNEX

.

Nama of Firmg : LR FRRAXLUE 1)) §
Plaoces : Donji Tolt
LIGISASASAN
roluciions Jindois, dcesty romilog arsemcly turinge
Glua gonnn-tiont 1:0 tons pene Uren isliclhn s (MLomawe! ren Tr )
7 ters per iyl Poly Vingl sonwoie (Mo b

2e

3.

Ao
5e
)

)

2,

3.

The -lue sprcaucrs are in very bad conlitions  Whey arc .owore then
ton yonrs Olde

Tho rubbor rellexs on the "pr";der ara oo herd, thus et Leis - ntle o
compontnte for vy iroa~ulordities inm veizer or “oral ShlcRNNLT

Th> a2 store is rot o erunte oo thr boupopsturs L siwoer eoY At edn 26

thoe ezunin~s a roduction in tn: cpelf Jife oy the clue ond i vicoooLY
= i

leadins to on irncrorse in tho noed of woter in tho miiturs, eui

There ie no loborutory to test the “lue gunlitye

The tenporaturs ana praciurs control on the two pro.zes cre ain kb Sogonsitior.

J3lue Pfechnolo oy

Glue blocdin: occurs duz to unsven tuickmess of +he ~lue linc as monlt ol
the bad siate of the zlus spreadinz machine looding to an inerauie in jlne
gonsunpitions

i?

Thz ~lue mixin; Jormule is not poodse It cont-ins too uuch rlour and 7o
moch wotor “rcilitating lue blecainz and slouin: tas curin: winne

e oecsureacnd of oo ~oldd momronznie ~ntopinc tha tue miTioy {8 Yy volum-,

n-lifications of Svalf

o e

Pho control of the juality of tho lue pixcad and the control of its use 4o
not adequatcs '

Recorutendstions [or T.oroveoinenis

2)0

Lacrinery )

Ro 10e 1} Tae zlus aprizter nusd ba eplaceds

Re_ ilos 2 Sofier rubiar rollare (0=70 Snore) should be used.

R2 Noe 3 The tiue stor: ghould proforadly te itu.tcd in a collapr e rodir/

aowd - to r“m.' ine wenporLtura "*.ri;;'ia-'\" Thn f"btimum
ttz'pcr tope is veturen 1C6? and 159, s-uwid upes Jormzlicit.



b)

o‘)

Re No..l,
Re No.5

czu

shouli be =tored in o ank: and not in barrcit. Purcise
Ly oneor g ril.ioy or lorryy ahoulf bz onvics od 10
mininice sroacport cests ann cort of retvim o aniy vnireds
See "Radnik".

The equipment for the temperature and press control on the
prass must be repaired.

o el o
glue Loclnolosyy

RQ e l

Re Yoo 2

Be Be. )

e roencipr of tlo ziwu frreciin nachin: 411 nnably rrhior
control of the ~luo line Loichinesty ueld O Lusin o the guand
of luc 'p“'-.mentl;r wed Locia 100 ;p"f‘-/'m"' Lo oo low caosovd
120 cre/m . 1. mo urn .oruipmont i3 cond enG dha enslity of
the porticle wogrd in vory nishy luc coronnptica on e nE
lou a3 80 grrs/m“ wgaucing the pressing ool curetions
Phe perceniaie of flour extendsr should Le reotced Troa tie
prasent tisure to enly L= L0 ol st pasause of the nion

rics of lenr in oo~ avia e poiec Cei@h nTe nou v Lal
. & 3

6

high a0 tnat of the urer Jowonluasiyrdd rinine Slred clell

flour sonld be uLie 1aolir cad ocoaean’t dust ol twe

particle boorc aadzpe phoake olio ke o Fia e L The
* .

'J B}
£1our contunt i rouus G a3 uotse ooon ;\.,;‘."'-:. chould ol .
yadvced to rexsh H to 1% =»_.rcunt for o rizLare of § e MO
percoant flour, 10 psroens ualnub ghoell dlowr acd 2 %
p2roent particle houri wonoer HUCe s medin advanin e 01
uwsing walaat shell Sloar i tant it dncroves Loow oot
and reivces blouiin’e pne ooition of valnut caall Jloww
d.riens the colour of ths hue nix thus Jochiitating the
visual couirel oi luz 1ine thiclineuse 1. no valnud chell
flour ir auded it 15 reciiu ded %o o4 cmrll cumativies ol
a povdored dyo to caria. the colouxr of tie Aue minvurce
Tho eiiect of ~xtonding tie flour on Lvo 1ine on ciren th
sroparties ig choun in . greph (.« Annex YIII),

2

The measurement of the solid components entering the glve
mixer should be done by 6. ght and not be volume,

+dors o 36T

Q‘u_;-ll_i 2iog

maa firm shouid 83ploy A chanist/tacihnolosist 1o ezrry
out 4he juality contrad ta3¢s or luse

.

S
-
.

-
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FPlaces

onductiom

Clue concunntions

¥, l. ¥arko Radovié
Pitograd
Furniture

Windowvn
Donrs

30 tone ULred b'nrnaldehvdo, t

rnde name "“Uvroiix" nmanufac tured

. by Hemicki Konvinat in \Aor:ri("..c.
2 tone FVic Mickol W from i ol in oefans,
7-8 toac Lot Lrlig, Aok oud Svestiln, Teen Tnly.
- 13
Pecreut Situntinng N
o nochin oy
1. 'hs sluz otere ir not adecuate ag the lomnera ure in ewnier oin atioin
35 0 thue cauging 5 reduction ia the hall Wio of the Clue A bisher
viscoritly lealin, o an imerence in tho need of caber in the r.ii:;tu;u LU
2. "he olus gproader iw v and in (09d coudition,
2, "he prorc in arecuitos
. *
{eo "heve 1e wmo 1aboarstnry -vipment 0 voet the slue cuelity
b)e Glue Wechnunlosy
e
1. The clu. ndxing fowwla de nes o0 1t coatvine o0 nuct ilour on’ oo
much vatoer froilitoting SYo vleeling ard elaving L. cuving tince
2, ™. Jlviag of r:t‘-.f_;-ﬁ apenr eads orilele Lonyh paas 1o 4 ten Y
(F=l2i. 5 v ndnvae
2, fhe wemy -'t'wﬁ in ke 1o vhore sYecedn, 2ave o teo 1o fa il
virtey (w ‘c).
O). munl4ficntines Al 5t TT
e enpiy ) L am 14t a0 4L mlue mdzed aat _nmdwal AT L0 Ul i
TARE R NN
) Yrean onintdene $oy T oounns o2l

Re 1. The glue wre chouvld o7 AR o
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a)e a theruostrt vooulated 1 th vitk rarm vet v Ge oot

the curcins tima o the olue nixzture.
ble & vipenoity moter (tord Decher tope) Y0 checlt vireority.
cs. a laberotnry bLalancc.

Adittonal couinmut iav cuch & laderatory (ecui m:nt
not ere:niial) ir 3

1), Fl neter
1i), Lrring oven to necarure (luc relid watter in eoluiion
ruppliced.
ii1). Soguionent to mearure the froeinracldenyTe coutent ol
ithe pluc cupolicd (by culnbits rnethodt ).
-

b)e Glue Trchnnlony

Re 1o 4he nervesntno o ol flaur astonder ehnruld be reduced Lron ihe
precent Ticure o oaly H=10. beaue.s €l ths hi-h osrice oi flouv in
Yurnrlavia = oric o vhich ave aov acerly ar hish oo ihod o0 the

Lres sommaldchyde T .0 ine dolawt rholl dleur chouit Do vELGe PEELRS 1
and eontins cw b oof dhe sarticle board coudeve chonld clen b eoneid Tl
then the vour contont iz velucow the wodsr coviony choult alen Le
roduced 1o reach H=1%,. valnutl chell Jlour and 2-5  narticloe ieord erader
duete The nain acvantase of vzing twelnuy ehall @lovr ic that it
improver {lovcontrol and reduc:t bleading. Pha acdition of tolunut rasll
flour darken: the colour of the glue lin: L.ic’t .. AR > TR
RIS CUUNE SRR S A R AR A wa el oY guantitien of © o hevdered
Cyr e foviioa dhe celovy o i Sl wliivinre e L ertect mioentraaiug
wvith 1lour on glus lin: o» sivength oronoriies ic chovn in vhe groph
(see Annex XIIT).

Re 2. ‘“he zluing of ed;e ven o ~nie coekio T Weppn a1l oL done ot

a tpecd of 20-30 wvterr par minute.

3903. Uoneee r o ghould bo t'xi-:f.-.rl;o cupur: o Sonoematurs of volv 1.o0 Slen
15°C iu olacer vhave slusing is cavvied out,

)0":“\’*'3111—'10';‘&1&11[ nt L_:-;;rg

Pho ehuaird/technolezicd vho cavryr out the control tesxir onm tie warnil..s
chonl’ alen controel the ~uwlity of 4he gluwo.



ANNEX VII

Jame_of Firms WEIN JAVORAK"

Placos HikEié

Productions Furniture for avpraxinmately 800,000 1l.D.
Glue Conruviiptions 16 tong ner anuum Urea Pormaldchydoe

2 tone FVic
040 tone Glutin glue

Glvec Useds Urea Fornaldehyce "Urefix" made by Leanicki Houtine.
in GoraZie.
PVAc "“lclkol LA20T" nade by Litol in lcZaue, and
®Dufix" nade by Duga, Belgrade.
Glutin ;lus "Petiznlo® i locally macde.

Preoent ituations

R). Lachinory
: 1. There ic no mecheanical gtirror. Gluo mixing is dome by hond.

2, Gluc coruading iz manwal, macde with a brush. The mechanical corveader
doce not woriz,

3¢ The nreee is adecuate,
4. The machine for aking dovels producee clight once,
5. 'The glue ciore ir inadecunte.

b). Gluc “echuolory

1. Tho glue mixins fornula is not good. The glue mixture oontains lumps and too much
water and is therefore tno thin.

2. Glus bleceding occuce ar a vssult of Ehc low viccnsity of the -lux nix
and the hich orz.svre uced (12 Kp/em©).

31, The gluc ured for ¢d-¢ vencering ("Tutkela®) ie ton elov in cotiing,

¢). Quelificcdione of Stafi

’ha control of the quality of tho glue mixed and tho contral of its vee
ie not acdervaic,

ggconmcndnﬁipnn for Innrovenant

a). lachinery

Me 1, A mechanical rtirrer chouild be inmialled. It provider a beuicr
disinﬂogrﬂtion of lump: and A nere homacnecous mix,

Re 2., & four-rnller envcading machine chould Lo insdalicd. The havdner:s

of the rTubber rellere rhould be 40-60 chove. They nutd have adecuate
PTOfiluﬁg A enrzadin-g machine car eprsad a zlue with high viscoedity with

c’?nto/.oo

- — —
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mor'e uniformity thanm can bLe dome with & bruesh, thues preventing gluc
bleeding. o

2 3. A mechine for makings »rofiled dovele chould be inctalled,

Re 5. %he plun ciorve rhould prairebly be eitunrted in a cellar =
underground -~ 1o nininice zcmperatgre varintinnc, “the on%inmun
tenperature iz betueen 10°C and 15 C, Licuid Uprea  armaldchyde
chould be winred in a wink and not in barrele.  Furchocc by tanler
- railway or lnrry =~ rhould be cuvieca.ed 1o ivinizoe trancuort cecto
and cost of reiurn of enmdty barrcls.

R 4o A grooved dowel allove Tor better eorcicins o the ;lve on the

cide under injoction in the hole than a rlisht one. ha devels eiculd
have0.1-0.2nm lonc in diameter than the holc and the moisture content should
be 4 to 7% lower than the wood to be jointed,

Gluz echunlosy .

e 1, See "Standard" - Re 2,

Re 2. lio wvatcr rhould e added to the glue mix, A bichor viegeneity
o the plue mix provenic 5lue plesding. Tﬁc vreceings nust be carrvicd
out vith & pressure o nnt uore than 2 Ko/em™.

Re 3. 'The planned nachine for od-¢ vonccring vith medern Lot liclt is
to be taken inito action ac moon as voerible.

Gualifications of litaff

There rhoulcd be a technicianm for conirol of the glue mix, the sproading,
the varnichoe and the moisture contont in the vood and venocorc.

- ————
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P+ s At it

Yama of Jirms WPOLIHLJE" Plyuond ractoTy.
Placo: Ivansrad

3

Procuctions 3,500 m~ Flywood
Gluc Conauwantinns 190 tons Urud woroo lden Go

25 tonz Phenol onalachyde
Glue Uends Uren ot ldcuyde achenive ol 90.
) Phenol Porinaldchyce adiurive al Ol

Both there pluce are fron Hend ¢li YVoomoined in owort S

Frocent Bitvations

a)e kochinery

1. "he majer picees of cruipmont are 10 years nld and vipitually vern ouv.

2. %he tuo Cryere lack aducvate contirnl in co for ar thoy GoY e VDo
vnovenly.  altbough the ain ie Uo obiain venzers Vit omoed ture cnni '
of %,.=10.3 it ic belisved that thes acsual mnicture coateni wiune iv .oT !
preater (from =15 ).

3. The glue opreader's tubber rollers are uGrn.

o ‘hv ~lue ctore ic not adecuate ne the tonperatiure in =uaner con adlein
35°¢ thus cavein: a roduction im the cheli 1ifs of the ¢lue and bisace
viccaeity leading o an incruace in the need oi votor in the ndziure ovc.

5. There ie no laboratory to ‘teet tho glua gvalily.

b). Gluc Yechnolosy

1. 7he plue nixing edation is adeguato.

2. lo harvdener or fillur ic usced ror tie Ptanel Parrmaldenyde rosin. Uac

Zlus koo oa TclhtiV'lj 1avw FE value (d.i%) such a ¢lue neede o hifher
temperature s o7T nardening, ”hlbh ie comuined vitn iha vielr or oo oL
L R ARCLIY, VU S SR A TV T.oany oot 1no»cn thu

4+he face inosr onated pancr vill be haraoncc pronaturce 1y,

3. To nrotect the edger of the 1vater and v2il oroed nlyuvond kucnel
Formaldohyda adbscive ig uveds o hardenin cccvwe ol the achooive.
This iec nnt aderunte aeg the odherive roancinsg toter eolulle,ana theres ove
doosr nnt pvo»oct the ed:ee of the nlywond.

¢). Qualificatiene of Stoff

The control of the cvality of wvater and beil »roofl plyvond ic adcquntc.
Othcr contrele ruch ee the cualify of the glus ndx ic iaececunt

Reeomnendc tiena £or Inprovencate

a). Lachinoty
Re 1. The gluc—-gpresder's vubibor rollore muct be renlaced,

=y 2, The moicture content of the vencer ehoult Le checked more fruruent’

r e

. cont./.
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Horkere unloadins the line ehould be trainec o frel Lhe variciione in
veneer noiciure convent aud vut acdide in o wilic vovicuions in venoors.
that avz either ton coan or ton dry. eodeure metey choet Tanuld b
carys sd out every 2=2 houre.  Veneero thal ave dvver tian 2 clould e
ctored for volf (atuoenheric) conditionine. Veneers uith wvov: “uan 4.
ehould be ro-dried.

Re 3. 4r alrendy stnted, the pluve=iny ador's 1uvler vellers nu.it b
renlaced,

Re 4o The glue store chould nrelerably be ritusted in o collay =

undery - 1 = to ninipize temners ture variatinas. Whe eotisun tenneraior,

ic bed. ¢ 107 and 157G, Lirvid Phenol Yeriaalich do cioulc v @ iered ip

a tank one uot in varrclz., Purchicoe Ly veaiar - railiwy or lovy) -

ehovld be envicaged to minimize tromenort coote and cord ol 1ocura of

enpty barrels,

Re 5. Duc to +ibe need to conirol Zluctuations in the sualivy o the lacr LYo
nanvi’aciured ~lvee, a labovatory with the Paltouing miodnws cruioment o

be cestablished

e —

a)e 4 thernortet veruliied tath vith vom vier 4o
tesd the curiay tine of the pflue miziuvrc,

b). A vizeority ueter (iord secher tyue) o checl : !
viacosity.

¢). A laboratory balance.

Additional cquipment (that ir not crrentinl) for ruch o laboretory ie ¢

d). Fi. mector

c)e Jrying oven to niasure glue colid patier in colution
supplicd,

£). Bauivment to neacure the ore fovanldehyde content of
the glue esunplied (by the sulphite neihod),

b). Glue Techmolory

Re 1. At the 3iuc mixing station the meacurcmens ~0 the £al1id eonsncunte
cutering the glue nizer guould be by weipht cud not by velune.

Rc 2, Un achiev: corrscil rlue r'lov in the nyecs it ir recanmicndedl i0 o
come riller ac chalk, walnut shell flourt,eb. L'hc acvice ni Sae zlue
manufaciurcr sheuld be vecuested, Coneideration ehouls alco Lo ~iven in
the uze or an alicraaiive plue, cee Fenofiz Tron Chronac, & Tvob, vith
higher P wvaluc =nd an hardener (eimilay ac in Loean=a feetory)e  Whic
change will a2llow $he ure of a lovar temneraiure in the srece and veduce
the visk of pro-curing the rluc i'ilm uecd or <uc Taca VENCOTs,

Re 3. Acdvice vwill be _iven later. Leanvhile it is recomendec thas

. Urca Porialceiyde vith 1,0 amnonium clorius ic ured ac nretection for plyuvned
odnese It i vorribvle alen to vee vermuiunl vernnldehy?e rosin vhich te
nmore reicicnt i2 moicture tham Urea doraaldenyde resin,.

c)e Qualificntions of wtaiy

#or routine tuorts the enternrice ghould canloy & 1nbovatory tochmician,
Thie emdloyce ehould be vornousibvle ior indalze and opevaticnal control o
chemioale aud feuiing of f{inirhod »roducis. .

~ant /
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A fcllovehin ciudy lour of o voennncidble and -ualified nerenn svom thic

fimnm rhould Lo vealigod, 4 viedt to lwe nanwioceturers aund o necarn
plywosod faciory thould Le included im such . tour,
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lioma oi it KID VUKL KIRUSCI'T
Flocet © lL.ojkovac
I E—
-
. .. D
Produciions Particle ourde - 10,020 n”/ennum,
Gluc Coneunntions 7,000 tong Urea Formaldchyde
Glue Uccds AT SO fronm lemirki Konmbinat in .mrad¥dc.
(VTSN 5
Prooont g;juutgont
a)e Lachinery
1. Produciism lins is cavipped with Wesi Gorman wachincyy Geelrnad by
@Te wehnitzler uring Sicunel Kamp precc. vor vhe cluedunr or nmavtic: o
DPreaiswerl® -luc evyoader i used, Mhe nachinsry iv avovd 12 yoorn ole aod
o v [y, J
worn nut, : -
1) L a - + - A o4 0 . N - P
2. ‘Thn presp i nov opercted vith a temvernture of 1507C and a nic: rure ol
- r ! . il s o & ~ 1. .
12 Kp/en™, vhich ir too low for a nodurn nrocuctliome
3, It vac unsticed that no laberatory or eruivment rov the tectins of v
mnaterials, or the iivisied product, is cvailadlc.
b). Qluc ‘ilochunlopy
1. "he _lue formula ie adecvate.

c)e

Reen

'ualifiCﬁtiUnS 03 Stdff
.
i

“he Firn has no tochnician 4o carry out ihe control tesis,

macndatione fov Invnrovoncntot

a). Lachinery

Re 1. It is »slann~d to renlace the machinocry in *hs G-ving 1072,

-~ ~nl 0
Re 2. "he new press wi%l ooverate with a itemner.ivr: of 1L0C .nd a
procoure of 23=24 Kpfem®.  Thiz will peduce it cregcins crels Irvon
the srecent time of 3=1/2 minuter %o 4-1/2 riautec,

Re 3, Decaucc of the necd to oontrol flucturiions in th> auality o i
locally manufactuved glues, a lavoratory vith ine reolleuing minimum
oquipmznt should bv> cotablichede :

a). & vhermoetat regulated vath vith. arn water o tord
ti.0 curiag timo of the gluo uixiurce

b). & vircozity meter (Ford Bechze) o ~hock vicearitye

¢)+ A Luboratory balance. '

d). ddecvate equipnent to wect the moicivve conteat of

the vood. :

e). Adocrunte cquipment to test the meiriuvre contert of
the partiole bLoavde.

c_‘m‘t o/-o ‘e



CAaditionnl cquivment (that is not eceontiol) £ov ruch a laboratory
ie .

f;. PH noter.

o Orying oven to.neacure the volid mrtier in luc
in the colution runplicd,

h). Beuinmant o nensure the freo Formaldehyde coutout

of the glue rupplied (by the Sulnhite method).

). Oluo_ Tochnolory

iio changres

). Qualilicatione of Stoff

A chemtcot/technolo - et chould be employed to carry out the conirol tectie
on the glue, the wood and the finnl producs. .




ANNEX

s e o et

lane of Firns WIICIJUE® Table nctory.

Flacos . Zivinico '
Productinng Mablee - 400,000 piecer nor annum.,
3luc Ureds "Wic, locally maco.

A vieit to thie centerprise was planncd sov 22 Uevonbur but oo one”
vealized due 4o bad weather conditiones  the proulcons 27 thie facuory
vere Giscuegeed with Froferseor skepal fvonm Savajove University and e
follnuing udvice vac given iov improvement oo tho gluein;: tochnicuss

Prerent Oituvationt

Yhe main problem wac the wnrping of table onwels after ~lusiag.

Proccent Liethods Particle Doardc of 1ymm thickners are loniaat

onto the face surface with v»lastic
laminaic Le5 10 240 mn thicknsoco, he los

1.2 nm thickners,

Oluins Concitjoues Glue enroad 200 g/nq

Pret:suro 6 Lw/cg
Preceure temneraiure 70 °.:0%¢
Prore time aopvaricately 10 ninutos.,

Advice fovr Iacrovepnontios 1). Glue gpread tuoulid be rveducod to 10U te
150 C/ﬂ .

=0

P
purface in vencered vith baech ven orv Dol O

. 15 ] Ls R 2
2). Proceure nheoull be rTeducct to 2-% i'nfcn®.

! ' 3)6 Ptose temnorature rhould be g:dvccdoto
%0 1o 60 %, or cven better fo 227 4o 207°C.

4). Proesing interval ranuld be ket ae short

ae portible,

%)e Inetend of Flic olue, it ic reeomendea

Urea FPormaldehyde glus with high concentration

be tested. A ccld fest reacting

K

ro,ot
Wi &

bardener enould bs coread in a cenaralc ODLTAVICI.

€). The materinls For luaing must be carefully

conditioncd,




KoYsD GLUTUG RULLS

1.

24

4
5e

6o

Te

8.
9.

10,

11,
12,

13,

14
15,

16.

170

18.

19.

21,

22,
23.

Rotata your stocks, avoid over-aged jlue, siors jiue in cool uwer ploce.
In reidonts in e dlue ,ix

ohooss he corrzet trpe of ~lue and catalyst foy your ~loow woilitil .

o
Yoterning mizing proportions or in wuulocts Vyowel Wb, nov vilwice

(%)

Use iugt enouzh water to provice prover opr. .dinf courifi acys

Use only fresh, uhite uieat [lonr 2riesnuer with lou ash ciatony end Lov
vater—tacdns capacily, cud 0ot Voo much iu..0oTe

lpe saell ilour as 10 to 2%. of total cite.cr = to prevent Llocd=tiann b

Yosp your nirer cl:an and in ood working oriur, =i remove cll trooot o)
olzaning coupounds.

1dd tae ir rodionts in the order cirected, for Yot reruline
mixinz powders, meke o Esec.v;-; nie Firct = them can ViGTe

Use waier vetromn £0° and 70 e Do ot 711l mizer to wors tlionm 2 in.
above top blads.

- ——

- -

Operate mizer at 60 to 65 rpm.

Do not let nix stand for lon; psriods.

Dryin> out znd plant conaitions

Do not dry corestock or vensers below 5. = 6
berdbre use.
Lwaddify :lue room if haating syctom criss oir below 25 r2lative w1t

-~

unless ther »ick up moizture

In wet seasons, dehumidify plant or keep stcok dry in speodnl storaje.

o L ) . .
Yieintain plant temperajures at 70 F or n...cr vhers urca and recorsinol i:rpe
adhosives ars usedj €0 2 with polyvinyl adnecives.

Allow kilr=iried v:-nezrs and oorestock to oc-l tifore spreazinz,
Corectool

Avoid cores.ook with worm holes, denta, knots, elo., aud do nol use copes

and fillers thad absoro water.

To prevent warpings o not use woous of different demsity in ithe sznme cor. .
Do not uce wide bosrds in coresiooke avoid rou h, rolarp=cut venear corece

To avoid sunken joints in corsstock, 4o net surfuce cores too soon atter
edze gluing,
Kaep planers in adjustiment to avoid planer nomis and dips in oorectocite
Do not curface cores tnless they will be used within a few dayre

Veneers '
Avoid wavy and warped veneors.
Do not uge venanrs of wregual thickness in orocsband or w3 curestocke

"

To prevent u.rpingss  Avoid diazonzl grain verncersce lge sone gpecies und
thickness of veneers, where poscibie, zor fac.s wad buckse

avoid thick tapez or me.x-queti'y on face veneerile

Use minimuwa £pread wiicn splicing to avedd couesza—out 24 rplicer jeint:,




Go

Ve

Ny

De

30

) 8

32,
33e

3T
8.

0.

Al,

GLUTNS MY e e ¢ coitinuzd

Hde sura venaors ore within the proper roicture contont »on- 7 for the
adhuoive Leinz ured.

Sorogiers road b rrzaedng
m - o,

drcover and reoriove vorn o onreador rollers, Reopl-co vyorn onrin o o

ollse lze priner roovin: fepr trpe of  lue an . Rprecs reral i, o pyva
glue rollers creoalioaea with eoclh oty b woectur rollers,
sprocder rollerscleans to cure top saw Lotiom rolls aplr antl Cne

DT VoINS

Al TGN

Apply proper errcad for b osive nix Leine wico -md conaiticor

Roa iy looca=cut and porous stook v .o-rires o hanvi deooppe s
' .

dunes 510Cite

[N

Corndlin e Soroc Venaipg

Do mot wine lu2 off epocstond vy clidin: luaber cars on prind Venoare
aloo avoln wiping lus off ludng arug with rloyeuv,

Ansznbly
Aoneprond vencors are varped and loosely riled, congilar it ui Mopen
asiennlytt,

Use o longer ascambly psriod to pravent bliuters: (hot presa)y vl sdthpon &
or rtarved Joints (on dease stosk)e ihin lony conemily is ro-uired, nse,
if neces~ory, o slower catalyst and lov ip proccurs csriod,

Use o shortor uisombly reriod or slover octzlyat to prevent procurinze
(dhsre short acsambly tine 4o preocticed, = rnot cutalyst uiny Ls wlde)

3¢ sure that =11 puznels in one presc openin ars the same thicxuass,
Caul Boards

7o avold n~ecwiz, ool hot pross cauls before assantly,

Kaep canlz slean, smooth and wazed,

Prascis 1) Proczure

<

3¢ mure all ciqn tr;;s cr3 workin; properly, and elaon cut eiionssls 4n too
'.T'_:,":rer“lo,; " ie

¢l

o
' -
W
L 3
W
o |
a
}J-
>,

-3 surs ctesm prassues i’ zdecuate te atiain rauired presa temner-turs, =il
do not siurt Frescing until press 4a fuliy hected.
Use eutomntic loader uhar: nocessady, =2ni ove sure press cleosze ulecklye

De oure pross is not out of line, causian: uneven rressures

5o sur? press dolivers recoiriended pressure g0 that all surf-oos are utrouzit
into intinate ocontact.

avold excesasive procsures on denes stock urlezs delayed agsenbly is used,

‘Do not uase hi i kot nresc tomporatures to aitcia chort pressuwre perioln

tnloss moisture contert of ztock i3 carefu.ly conirolled,

To avoid excergive drring er ovemouring, 4o not le va rancly in 4ne hot prase
durin~ luich howr op "br= % perioas, ani aluweys 20Ve risels as soom o
the press is opcned,

o/ooo



KSY2D GWUTI3 RULGS  eoee coutinusd

gondigioninz of Panels

42, Por guiokest coolin; of heating, siwned pangle chould ha sticiiere?

4)e Por .r..aal coolinz of panels, te prevent varpinz, %oy hould e
squarely deadepiled and woizhtod dor 12 Dourte

4le Allow a poriod durin; vhich couplete vz davelops Toforn L i




Prouble Shooter®s suidy Jor Flovood® = tuviiture Booolo = I

Gluing Fruld

Blom <. Lilstcrs

- ————prt

Lostly in cuat.r partd of lo=r—e
painls, in all=smoer con irCl=
fon anl bLetweon core and Cronue

bend

Possible Coucces

Proon time too nhord

T oirtura cont:at of Tuock
4z0 Wik

T omewiil o nodsture centent
(oi=ipotc)

Auscanbly time o0 cuort
Sonreaad Loo ety (2l cuer
or in spots)

Proos temporature too Lin
Provence of det.otc in
tne ctook

sahseive mix teo tlin

Seo eye it
i, GO, UK
11, LA

1.7

PR

17, uhil

14

Preourc

1) teunsier or spotdy troncier
of -lua irom orosuband 1o Toce
or baglt or 10 cores, upreader
morks shou on coo:tband.

Ahnuenive min too re~clive
Sprecd woo 11 Gt or Lon-wmilomn
n cenbly tine to2 long

"ot venrs or cored

ot ¢ule

Pro-o deaperaiure too hinsh
porous vensors

§tock of nomeuni.orn 1. ilcimess

.(.j
-
-

e i s 3 —

Bloedetnroush

Araag difficult to finishy
won?t tzke stoin, atoe, due 1o
excer peneiration of glus

Prulty % pe of ertonsion

Foce venzers too hijh in nece
diceivae mir Lco thin

Spread 00 nuavy

asseubly period voo short

darpe e

auy v-riation from flat,
0. panel

Unbalanced eonciruction
Joneaniiorm moistur cor went
Yonetini.orz soread

anlt; oore siock
Przec +:mnoratirs 00 hi-h
Ovarecurin: in ot preis
$aproper concitiondng

Starved joints

21
10, 1
l;." 2.
RS |
20
A

127 or A7, 318

1
0, 25
516

oy nix

Adhzzive i oo tRirn
Spracd de0 1i:hs

4y o

A
19, 2

6

-

O P - e

Wauk bond, =lus transfers, Looenbly iiue too shiert 29 . E

but very 1ittle glue in Tucessive prociurs 39 . ]

joint Porous stock 25 |
Paslty t;pe of extenczion 5y 6 g

# Uot-preised or Coldmpra=sod L e Yot orazo oonly

¢ = Colc precs only All othors gpplieable to woti



Jluing faults

3potiy Sond

1000 1 come arenfe
Pocr in others

Pourible enucses

Insul icient or none
wadforn rrocoura
Doneewiitorm spraoa of
ciheeive

Uneven preoos teaperat e
acnenbly time tco lony
Waco venoears (oo ell
Tonropdr aizing

Careless veicor h.oadling

aaed

Jon Kered Jvios

16,20,22,.1,27,20

34

TOglu, 36H
23

Ty Cyp 2

27

L8
veuk Bont
Pouduery lusline=-
820 al<eo "FPrecuras®

— L e

Stook (porvticularly ecces)

too dry

10

Jraen or roict lue

line -

3 “ 2 e AN - e e e . sb
H2h0siva midx nov renctive Cnos

T3 LLnperotioe Voo 1o
Preve porloed (o0 olort
Loisturs content of sioel
to0 hi:h
dpread ol alistdve too hzowvy

#ace Chuclkting

500k MeCe HOC Liin or Yoo lou
Inpropcr concitionin:

lC'. lL '2.4'."
vell ooy 437

Freoo wemper Lurs oo aith 01!
Pross period woo loug AT
L
Inlentations Dargotive equipment 33

Pactin; tefors 4 %o 6 Goyst
noturing
200 rizh or Taulty t;p0 of
extension

“
.

® lLoteproczssd or ccld-pressod

@ e Cold prass only

Y @ ot precs only

Al ot:erc applic-ble o both

e —— .




Tensile styreagth

ANNEY Y7117

——--s.

RELATION OP THE BONDING STRENGTH TO THE DEGRFE OF EXTENSION

kc/uz‘
” :
~ (569)
’clo‘o
E . ;
(a27) - | [ = s e
b ol
-
20
(284) ~
\\
10
(142) dry gzgcogn \
(s BEECH \
° l -I +ABOON A
0O 40 175 100 150 200 3007

Proportion of wheat flour calculated on solid resin,












