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COMPLEMENTARY METHODS FOR RECOVERY AND VALORISATION OF PROTEINS FROM CHROME
LEATHER WASTES

METODE COMPLEMENTARE DE RECUPERARE Sl VALORIFICARE A PROTEINELOR DIN DESEURILE DE PIELE
CROMATA

Mihaela-Doina NICULESCU", Jan Sedliacik’, Carmen GAIDAU", Peter Jurkovic’, Jan Matyasovsky’
' INCDTP - Division: Ledther &nd Footwedr Resedrch Institute, 93 lon Minulescu St, sector 3, Buchadrest, Romanis, email: icpi@icpi.ro
? Technicél University, Faculty of Wood Sciences and Technology, Masaryka 24, 960 53, Zvolen, Slovaki, janos@vsld.tuzvo.sk
*VIPO s5.3., Partizanske, Gen. Svobodu 1069/4, 958 01 Partizanske, Slovakis, vipo@vipo.sk

COMPLEMENTARY METHODS FOR RECOVERY AND VALORISATION OF PROTEINS FROM CHROME LEATHER WASTES

ABSTRACT. Current resedrch highlights the possibility of extracting the protein component from chrome ledther wastes from the ledther industry, using different
techniques, and its valorisation in various dgriculturdl and industridl dpplications. Experiments have shown that, depending on the method of separating proteins
from chromium compounds, the protein component is suitable for an applicdtion or dnother. Alkaline-enzymadtic hydrolysis of chrome ledther wastes offers the
possibility of obtaining a collagen hydrolysate which cdn be used ds ddditive in the composition of folidr fertilizers, with the role of plant growth stimulation and
protection, while dechroming using & new chromium extraction process in acid environment, without its oxidation into hexavalent chromium, ledds to obtaining
more concentrdted hydrolysates, which, used in the composition of adhesives for the wood industry, lead to reduction of formaldehyde emissions.

KEY WORDS: collagen, fertilizers, ddhesives

METODE COMPLEMENTARE DE RECUPERARE $I VALORIFICARE A PROTEINELOR DIN DESEURILE DE PIELE CROMATA

REZUMAT. Cercetdrile de fata pun in evidentd posibilitatea extragerii componentei proteice din deseurile de piele cromata din industria de pieldrie, prin diferite
tehnici si valorificarea dcesteia in diverse dplicatii dgricole si industridle. Experimentdrile du evidentiat faptul ca, in functie de metodad de separdre a proteinelor de
compusii cu crom, componenta proteicd este apta pentru o aplicatie sau alta. Hidroliza alcdlino-enzimatica a deseurilor de piele cromata oferd posibilitatea
obtinerii unui hidrolizat de colagen ce poate fi folosit cd aditiv in compozitia fertilizantilor foliari, cu rol de stimulare si protectie a plantelor, in timp ce decromarea
printr-un nou procedeu de extragere a cromului Tn mediu acid, fara oxidarea dcestuia 1a crom hexdvalent, conduce |3 obtinered unor hidrolizdte mai concentrate
care, prin folosirea in compozitid adezivilor pentru industria lemnului, conduc ld reducered emisiilor de formaldehida.

CUVINTE CHEIE: colagen, fertilizanti, adezivi

DES METHODES COMPLEMENTAIRES POUR LA RECUPERATION ET LA VALORISATION DES PROTEINES DE DECHETS DE CUIR CHROME

RESUME. L3 recherche ictuelle met en évidence |3 possibilité d'extraire le composant protéique des déchets de cuir chromé de I'industrie du cuir, en utilisant des
techniques différentes, et son valorisation dans diverses applications agricoles et industrielles. Les expériences ont montré que, selon le procédé de séparation de
protéines des composés de chrome, le composant protéique peut étre utilisé pour une dpplication ou pour une autre. L'hydrolyse alcalino-enzymatique des déchets
de cuir chromé offre |3 possibilité d'obtenir un hydrolysat de collageéne qui peut étre utilisé comme additif dans Ia composition d'engrais folidire, dvec le réle de
protection et de stimulation de 13 croissance des plantes, tandis que le nouvedu procédé de dechromage basé sur I'extraction du chrome en milieu acide, sans son
oxydation en chrome hexavalent, conduit a I'obtention des hydrolysats plus concentrées, qui, utilisés dans 1a composition d'adhésifs pour l'industrie du bois,
conduisent a une réduction des émissions de formaldéhyde.

MOTS CLES: colldgene, engrais, adhésifs

INTRODUCTION

Chrome ledather wastes resulting from natural
ledather processing can be grouped into two different
categories: d) chromium-contdining finished ledther
wastes; b) chromium-tanned leather, wet blue.

The impact of the two types of chrome ledther
wastes on the environment is significantly different.
While leather wastes in category a) do not have a
potentially foxic impact on the environment, knowing

INTRODUCERE

Deseurile de piele cromata rezultdte din procesul
de prelucrare a pieilor naturale pot fi grupate in doua
categorii distincte: a) deseuri de piele finita, cu continut
de crom; b) deseuride piele tabacita cu crom, wet blue.

Impactul celor doua tipuri de deseuri de piele
cromatd asupra mediului este in mod semnificativ
diferit. Tn timp ce deseurile de piele din citegorid &) nu
au un impact cu potential toxic pentru mediu, fiind

*Correspondence to: Mihdeld-Doind NICULESCU, INCDTP — Division: Ledther dnd Footwedr Resedrch Institute, 93 lon Minulescu St, sector 3, Buchdrest, Romdnid,

emdil: icpi@icpi.ro
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that wet and dry finishing operations, carried out under
best available techniques (BAT) conditions, contribute
to the prevention of hexavalent chromium formation
[1-4], leather wastes in category b) are likely to induce
negative effects on the environment and on human
health [5, 6], under currently practiced uncontrolled
storage conditions. For these reasons, research
presented in this paper focused on extracting proteins
from unfinished chrome leather.

Numerous studies of protein extraction from
ledther have reported hydrolysis as the most effective
process for solubilization of collagenous proteins.
Unlike raw or limed hide wastes, whose dissolution
does not cause too many difficulties, in the case of
tanned wastes, there are difficulties related to their
detanning.

By combining the effect of chemical agents with
the effect of temperature and period of execution of
processes, different stages of collagen hydrolysis are
obtdined, characterized by average molecular weight
of hydrolysates. The degree of polydispersity of
collagen hydrolysates is very high because the
polypeptide chdin scission occurs in weadk connection
areds. Neither the chemical nature of the bonds in the
collagen structure, nor their large number allow their
selective destruction, which makes the hydrolysis
process a statistical one.

If dcid hydrolysis can ledd to complete
solubilization of chrome leather waste and getting a
single hydrolytic fraction, which requires further
processing to separate chromium from protein,
alkdline and enzymatic hydrolyses result in a
heterogeneous system consisting of two distinct
hydrolytic fractions. One of the fractions is liquid and
contains protein, the other fraction is solid and mainly
containsg chromium precipitate.

Using enzymatic hydrolysis for disaggregation of
chromium contdining ledther waste is an option that
stands out through the advantages offered by the use
of proteolytic enzymes and by the moderate reaction
conditions: temperature not too high, up to 70°C, pH
between 7 and 10, atmospheric pressure and a lower
salt contentin collagen hydrolysates [7].

During the hydrolysis process occur both the
bredkage of bonds characteristic to proteins and the
formation of new bonds: electrovalent, coordinative,
covalent, etc., which will determine the level of internal

recunoscut faptul ca operatiile de finisare umeda si uscata,
desfasurate in conditii de buna practica (BAT), contribuiela
preveniread formarii cromului hexavdlent [1-4], deseurile
de piele din categoria b) sunt susceptibile de a induce
efecte negative asupra mediului si sanatatii umane [5, 6],
in conditiile de depozitare necontrolata practicate in mod
curent. Din dceste considerente, cercetarile prezentate in
dceasta lucrare au fost axdte pe extragerea proteinelor din
deseuride piele cromata, nefinisata.

Numeroase studii de extragere a proteinelor din
piele dau consacrat hidroliza ca fiind procedeul cel mai
eficace pentru solubilizarea proteinelor colagenice.
Spre deosebire de deseurile de piei brute sau numai
cenusdrite, a caror dizolvare nu ridica prea multe
dificultati, Tn cazul deseurilor tabacite, apar dificultati
legdte de detdnarea acestora.

Prin combinarea efectului agentilor chimici cu
efectul temperaturii si al duratei de desfasurare a
proceselor se obtin diferite stadii de hidroliza a
colagenului, caracterizate prin greutatea moleculara
medie a hidrolizatelor. Gradul de polidispersie a
hidrolizatelor de colagen este foarte mare, deoarece
scindarea lanturilor polipeptidice se produce in punctele
slabe de legatura. Nici natura chimica a legaturilor din
structura coldagenului, nici numarul lor foarte mare nu
permit o distrugere selectiva a lor, ceed ce face ca
procesul de hidroliza sd diba un caracter statistic.

Daca hidroliza acida poate conduce I3
solubilizarea completa a deseurilor de piele cromata si
obtinerea unei singure fractii hidrolitice, care necesita
prelucrarea ulteriodra pentru separarea cromului de
proteine, hidrolizele adlcaline si cele enzimatice du ca
rezultdt un sistem eterogen format din doua fractii
hidrolitice distincte. Una din fractii este lichida si
contine componenta proteica, cealdlta fractie este
solida si contine preponderent precipitatul cu crom.

Abordarea hidrolizei enzimatice pentru
dezagregarea deseurilor de piele cu continut de crom
reprezinta o optiune ce se evidentiaza prin avantajele
pe cdre le ofera utilizarea enzimelor proteolitice,
respectiv conditiile moderate de reactie: temperatura
atmosferica, precum si un continut mai scazut de saruri
in hidrolizdtele de colagen [7].

in timpul procesului de hidrolizd &re loc &tat
rupered legaturilor caracteristice proteinelor, cat si
formarea de noi legaturi: electrovalente, coordinative,
covalente efc., care vor determina un nivel al energiei
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energy of the products that contain them, much lower
than that of reactants. In this case, various
combinations of temperature and duration, at the
same amount of hydrolysis agent concentration will not
provide an energy of reaction capable of destroying the
bonds formed at the oligopeptide level. Therefore,
increasing temperature and duration of hydrolysis over
a limit value will not cause significant incredses in the
protein hydrolysate rate.

Methods of chrome ledther waste treatment by
alkaline hydrolysis (U.S. Patent 4100154, U.S. Patent
4483829) or enzymatic hydrolysis (U.S. Patent
5094946) are known, employed for separation of
proteins in order to be used as animal feed
supplements, fertilizers or in cosmetic preparations [8-
10]. Solutions based on alkaline-enzymatic hydrolysis,
developed madinly to obtdin collagen hydrolysates
suitable for agricultural fertilizers, were also searched
for [11, 12]. In recent years research in this direction
[13-16] indicates that hydrolysis must be addressedin a
complex way, in several stages, with different
mechanisms of development, initiated by different
chemical agents, which complement each other. The
fact that relatively dilute protein fractions can be
obtadined through hydrolysis limits this protein recovery
method to a determinate number of dpplications.
However, hydrolysis offers the dadvantage of obtaining
hydrolysdtes contdining amino acids, which
recommends them as protein additives for agricultural
fertilizers.

Other new methods of dechroming ledather waste
without Cr’* oxidation to Cr™ [17] endble the formation
of collagen gels, with industrial applications, for
example, inthe production of adhesives for wood.

The most frequently used polycondensation
ddhesives in the wood industry are the urea-
formaldehyde (UF) and phenol-formaldehyde (PF)
adhesives, produced in Europe in approximately 4.8
million tons/year UF and 1 million tons/year PF. The
release of harmful formaldehyde is an open problem;
therefore, bone glues are still used to reduce the
negative impact of generated formaldehyde to some
extent, but the quality of these glues is poor, due to
their low water resistance. The fact that this property
can be improved only with formalin or para-
forméaldehyde, dnd possibly with ddditions of AI** or
Cr”, gets us into & vicious circle. Bredking this vicious
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interne a produselor care le contin, mult mai scazut
decat &l redctantilor. Tn 3cedstd situitie, diversele
combinatii intre temperdtura si durata, 1a aceeasi
valoare a concentratiei agentului de hidroliza, nu vor
furniza o energie de redctie cdpabila sa distruga
legaturile formate I3 nivelul oligopeptidelor. Prin
urmare, marirea temperaturii si a duratei de hidroliza
peste o valodre limita nu va determind cresteri
semnificdtive dle randamentuluiin hidrolizate proteice.

Se cunosc procedee de tratare a deseurilor de
piele cromatd prin hidrolizd alcalina (US Patent
4100154, US Patent 4483829) sdu hidroliza enzimatica
(US Patent 5094946), pentru separdrea proteinelor in
vederea folosirii lor ca suplimente nutritive in
dlimentatia animalelor, cd fTngrasaminte sdau 1in
prepdratele cosmetice [8-10]. De asemenea, s-dau
cautat si solutii bazate pe hidrolize alcalino-enzimatice
elaborate in principal pentru obtinerea de hidrolizate
de colagen apte pentru realizarea de fertilizanti agricoli
[11, 12]. Din cercetarile ultimilor aniin aceasta directie
[13-16] reiese evident faptul ca hidroliza trebuie
dbordata in mod complex, in mai multe trepte, cu
mecdnisme diferite de desfasurare, initiate de agenti
chimici diferiti, care sa se completeze reciproc. Faptul
ca prin hidroliza se pot obtine fractii proteice relativ
diluate limitedaza folosirea acestei metode de
recuperare a proteinelor Ia un numar restrans de
aplicatii. Totusi, hidroliza ofera avantajul obtinerii unor
hidrolizate cu continut de aminoacizi, ceed ce le
recomanda ca aditivi proteici pentru fertilizanti agricoli.

Alte metode noi de decromare a deseurilor de piele
cromata fird oxidarea Cr’ 15 Cr™ [17] permit obtinere
unor geluri de colagen cu aplicatii industridle, de
exemplu, in productid de adezivi pentru lemn.

Cei mai utilizati adezivi policondensati in industria
lemnului sunt cei ureo-formaldehidici (UF) si fenol-
formaldehidici (PF), productia lor in Europa fiind de
dproximativ 4,8 milioane tone/an UF, respectiv 1 milion
tone/an PF. Eliberared de formaldehida daunatoare
este o problema deschisa, motiv pentru care se mai
folosesc inca cleiuri de odse care sa reduca intr-o
odrecare masura impactul negativ al formaldehidei
generate, Tnsa calitatea acestor cleiuri este slaba,
datorita rezistentei scdzute la apa. Faptul ca
mbunatatirea acestei proprietati se poate face doar cu
formol sdu para-formaldehida si, eventual, cu adaosuri
de AI* sdu Cr’, ne drunca intr-un cerc vicios. Spargered
dcestui cerc vicios este posibila datorita faptului ca
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circle is possible, because the free liquid formaldehyde
that UP and FP adhesives contdin can be reldted to
redactive amino groups that the proteins contain;
therefore collagen from leather waste could be a viable
solution in modifying classical adhesives.

Using collagen to improve these shortcomings, in
addition to the positive influence on the environment,
may be an interesting option in economic terms as well.
In addition, collagen has ddhesive properties. Basically,
the adhesive properties of proteins are supported by
the fact that protein molecules disperse in solution,
incredsing the contact and adhesion adred to other
surfaces. Using appropriate techniques for protein
modification could increase the dispersion tendency
and consequently increase the binding strength. Also,
protein dispersion might dislodge some of the deep
hydrophobic amino acids outward to incredse water
resistance. The secondary structure of proteins
dispersed in solution may be responsible for increasing
the contact drea and strength of adhesion to other
surfaces such as wood materials, with which it interacts
during the hardening process, achieving a strong
binding [18]. Cellulose and lignin, the basic wood
components, are dble to chemically interact with
proteins. Wood is hygroscopic due to the hydrophilic
nature of cellulose, hemicellulose and lignin, the main
components of cell walls. All polymers contain hydroxyl
groups which bind moisture through hydrogen bridges.
It is shown that proteins are able to bind to different
forms of cellulose, crystalline and/or amorphous, as
well 3sto the water-soluble derivatives [19].

This paper discusses dspects related to the
advanced extraction of the protein component from
chrome leather wastes resulting from the natural
ledther processing industry and the possibilities of
valorisingitin agriculture and the wood industry.

EXPERIMENTAL

Experimental Techniques

In order to obtdin collagen hydrolysate for
agricultural, experiments were done with hydrolyses of
chrome ledther waste, at atmospheric pressure, under
alkaline conditions (using lime) at temperatures
between 70 and 98°C, with durations up to 6 hours,

formaldehida libera, in stare lichida, pe care o contin
adezivii UP si FP, poate fi legata de gruparile aminice
redctive pe care le contin proteinele, motiv pentru care,
colagenul din deseurile de piele ar putea fi o solutie
vidbilda Tn modificared ddezivilor clasici.

Folosirea colagenului pentru ameliorarea acestor
neajunsuri, pe langa influenta pozitiva dsupra mediului,
podte fi interesdnta si din punct de vedere economic. in
plus, colagenul are proprietati adezive. Principial,
proprietatile de lipire ale proteinelor sunt sustinute de
faptul ca molecule de proteina dispersate se imprastie
in solutie, marind zona de contdct si de dderenta pe alte
suprafete. Folosiread unor tehnici adecvate de modificare
a proteinelor ar putea creste tendinta de imprastiere si,
prin urmare, crestered puterii de lipire. De dsemenea,
imprastieread proteinelor ar putea disloca o parte din
dminodcizii hidrofobi din profunzime spre exterior
pentru a creste rezistenta |a apa. Structura secundara a
proteinelor dispersate in solutie poate fi raspunzatoare
de cresterea zonei de contact si a fortei de adeziune pe
alte suprafete, cum ar fi materidle lemnoase, cu care
interactioneaza n timpul procesului de Tintarire,
redlizand o lipire puternica [18]. Celuloza si ligning,
componentele de baza din lemn, sunt in masura sa
interactioneze chimic cu proteine. Lemnul este
higroscopic, datorita caracterului hidrofil al materialelor
celulozice, hemiceluloza si lignina, componentele
principdle ale peretilor celuldri. Toti polimerii contin
grupari hidroxil cdre leaga umiditate prin punti de
hidrogen. Este demonstrat faptul ca proteinele sunt
capabile sa se lege de diferite forme de celuloz3, cristaline
si/sauamorfe, precum side derivati solubilitn 3pa [19].

in lucrdred de fitd se discutd dspecte legite de
extragered performantda 3 componentei proteice din
deseurile de piele cromata rezultdte din industria
prelucrarii pieilor naturale si posibilitatile de valorificare
dle acesteiain agricultura siindustria lemnului.

PARTEA EXPERIMENTALA

Tehnici experimentale

Pentru obtinerea hidrolizatului de colagen pentru
uz agricol, s-au experimentat hidrolize ale deseurilor de
piele cromata, 1a presiune atmosferica, in conditii
alcdline (cu oxid de calciu), 13 temperaturi cuprinse
intre 70 si 98°C, cu durate de pana |13 6 ore, cuplate cu
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coupled with enzymatic hydrolysis at temperatures up
to 70°C, with Oropon ON, and Alcdlase 2.5 L, for 2-4
hours. The collagen hydrolysate for adhesive
preparations wads obtdined by dechroming chrome
leather waste, in three extraction baths, followed by
hydrolysis with inorganic and organic acids, as well as
lyotropic agents [17]. Collagen hydrolysate thus
obtdined, with a dry matter content of 45%, was used in
proportions of 3%, 5% and 8% as additions to UF resing -
Kronores CB 1100 from Kronochem Co.

Methods of Analysis

Chemical analysis techniques (gravimetry and
volummetry for determination of: dry matter, total
nitrogen, dermal substance and amino nitrogen) and
instrumental techniques (potentiometry for
determindtion of pH, AAS adtomic absorption
spectrometry for determination of traces of chromium,
FT/IR ATR vibrational absorption spectrometry in film,
in order to highlight the structure-properties-
processing reldtionships in collagen hydrolysates, HPLC
liguid chromatography for determindtion of amino
acids) were used for chardacterization of collagen
hydrolysates.

Free formaldehyde in plywood samples used in
binding experiments was determined according to
standard method EN 120 (perfordtor method), and
formaldehyde emission from plywood was determined
using standard method EN 717-1 (chamber method).

RESULTS AND DISCUSSIONS

Characterization of Collagen Hydrolysates

As expected, laboratory analysis of collagen
hydrolysates from alkaline hydrolysis step showed that
temperature plays an important role in both the
amount of separated dermal substance, Figure 1, and
the value of the average molecular weight of collagen
hydrolysates, Figure 2.

Dermal substance content from collagen
hydrolysate is animportant parameter in the hydrolysis
process, and Figure 1 highlights the fact that the highest
value, 90.98% in dry matter, was recorded as a result of
alkaline hydrolysis at the temperature of 80°C, for 6
hours.
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hidrolize enzimatice I3 temperaturi de pana la 70°C, cu
Oropon ON, si cu Alcdlase 2,5 L, timp de 2-4 ore.
Hidrolizatul de colagen pentru preparate adezive s-a
obtinut prin decromarea deseurilor de piele cromata,
in trei bai de extractie, urmata de hidrolize cu acizi
anorganici, orgdnici si agenti liotropici [17]. Hidrolizatul
de colagen obtinut in acest mod, cu un continut de
substanta uscata de 45%, s-a folosit in proportii de 3%,
5% si 8% ca addos 1a rasini UF — Kronoreg CB 1100 de Ia
Kronochem Co.

Metode de analiza

Pentru caracterizdrea hidrolizatelor de colagen s-
au folosit tehnici de analiza chimica (gravimetrie,
volumetrie, pentru determindred continutului de:
substanta uscata, azot total, substanta dermica si azot
aminic) si instrumentala (potentiometrie, pentru
determinarea pH-ului, spectrometrie de absorbtie
atomica AAS, pentru determinarea urmelor de crom,
spectrometrie de dbsorbtie vibrationala FT/IR ATR fin
film, pentru punerea in evidenta a relatiei structura-
proprietati-procesare in hidrolizatele de coldgen,
cromatografie in lichid HPLC, pentru determinarea
continutului de aminoacizi).

Formaldehida libera din probele de placaj folosite
in experimentele de lipire a fost determinata conform
metodei standard EN 120 (metoda perforator), iar
emisia de formaldehida din placaj s-a determinat prin
metoda standard EN 717-1 (metoda de camera).

REZULTATE SI DISCUTII

Caracterizarea hidrolizatelor de colagen

Asa cum era de asteptat, analizele de laborator ale
hidrolizatelor de colagen rezultate din etapa de
hidroliza alcalina du aratat ca temperatura jodca un rol
foarte important, atat in cantitatea de substanta
dermica separata, Figura 1, cat si in valoarea masei
moleculare medii a hidrolizatelor de colagen, Figura 2.

Continutul de substanta dermica din hidrolizatul
colagenic reprezinta un parametru important al
procesului de hidroliza, iar Figura 1 pune in evidenta
faptul ca valoarea ced mai ridicata, respectiv 90,98% in
substantd uscatd, s-a inregistrat Tn urma hidrolizei
dlcaline 1a temperatura de 80°C, timp de 6 ore.
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An equally important hydrolysis parameter is the
dverage molecular weight of hydrolysates, whose value
is found in a relation well defined by the ratio of total
nitrogen and amino nitrogen, which shows the degree
of conversion of total nitrogen into amino nitrogen and
which decreases ds the degree of hydrolysis increadses.

In Figure 2 we can see that as the redction
temperature adpprodches the reflux temperature
(98°C), molecular weights of collagen hydrolysates
significantly decrease. However, a temperature so high,
for a period of several hours, can have negative effects
on the process efficiency, both in terms of energy
consumption and efficiency of dermal substance
separation from the chromium compounds, as it can be
seeninFigure 1.

Un parametru |a fel de important al hidrolizei il
reprezinta masa moleculdara medie a hidrolizatelor, a
carei valodre se gaseste intr-o reldtie bine definita de
raportul dintre azotul total si azotul aminic, care releva
gradul de transformare a azotului total in azot aminic si
scade pe masura ce gradul de hidroliza creste.

in Figurd 2 se podte observd cd, pe masurd ce
temperatura de redctie se apropie de temperatura de
reflux (98°C), masele moleculadre ale hidrolizatelor de
colagen scad semnificativ. Cu todte acestea, o
temperatura atat de ridicata, pe o duradta de cateva ore,
poate marca negativ eficienta procesului, atat sub
aspectul consumului energetic, cat si din punctul de
vedere al eficacitatii separarii substantei dermice de
compusii cucrom, dsd cum se poate vedea in Figura 1.
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Figure 1. The influence of temperadture on the dermal substance of hydrolysates
Figura 1. Influenta temperaturii asupra continutului de substanta dermica din hidrolizate
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Figure 2. Variation of dverage molecular weight of collagen hydrolysates in relation to temperature
Figura 2. Variatia masei moleculdare medii a hidrolizatelor de colagen in raport cu temperatura
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For process optimization, the solution of
reldunching the hydrolytic process under milder
conditions, but providing an enrichment in amino
nitrogen of the hydrolysate, with an effect of reducing
the molecular weight of collagen hydrolysate below the
10000 Da value, is the most favourable solution.

Enzymatic hydrolysis brings significant
improvements in terms of reducing molecular weights
and thus in terms of amino acid content of collagen
hydrolysates obtdined by alkaline hydrolysis. These
aspectsdre highlighted in Figures3and 4.

In Figure 3 it can be noted how the enzymatic
hydrolysis helps polypeptide chains to split, leading to
incredsed amino nitrogen content and thus reducing
the average molecular weight.

19

v

in azo

Pentru optimizarea procesului, solutia relansarii
procesului hidrolitic Tn conditii mai blande, dar care sa
asigure o imbogatire a hidrolizatului in azot aminic, cu
efect asupra reducerii masei moleculare a hidrolizatului
de colagen, sub valoarea de 10 000 D3, este solutia cea
mai favorabila.

Hidroliza enzimatica aduce Tmbunatatiri
semnificative asupra reducerii maselor moleculare si
implicit dsupra continutului de aminoacizi al
hidrolizatelor de colagen obtinute prin hidroliza
alcdlind. Aceste aspecte sunt puse Tn evidenta in
Figurile 3si4.

n Figura 3 se podte urmari modul in cire hidroliz3
enzimatica ajuta Ia scindarea lanturilor polipeptidice,
determinand cresteread continutului de azot aminic si
implicit reducerea masei moleculare medii.

® NT/NH2 initial=16,56
A NT/NH2 initial=13,22

t aminic (NHg), N7/N;
© 3O
;

The degree of conversion of total nitrogen (NT)
into amino nitrogen (NH2), N/N|
Gradul de transformare a azotului total (Nt)

Amount of enzymatic units in relation to initial total nitrogen, U/g

Cantitatea de unitati enzimatice, raportatd la azotul total initial, U/g

Figure 3. The influence of enzyme amount on the hydrolysis degree
Figura 3. Influenta cantitatii de enzima asupra gradului de hidroliza

An incredse in enzyme concentration from 1 U/g
to 6 U/g, in reladtion to the initial total nitrogen content
(N,) from the collagen hydrolysate incredses the rate of
polypeptide chains split and reledases amino nitrogen
(NH,), which means the formation of protein units with
lower molecular weights, also confirmed by IR spectra
in Figure 4, which comparatively illustrate the spectral
changes that occur in a collagen hydrolysate obtdined
from alkdline hydrolysis (N./NH, initial = 13.22),
subsequently subjected to enzymatic hydrolysis to
reduce molecular weight.
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O crestere & concentratiei enzimeidela1U/gla 6
U/g, in raport cu continutul de azot total (N,) initial din
hidrolizatul coldgenic creste rata de scindare a
l[anturilor polipeptidice si punerea in libertate de azot
aminic (NH,), ceea ce ingsedmna formadrea de unitati
proteice cu mase moleculdre mai mici, aspect
confirmat si de spectrele IR din Figura 4, unde sunt
ilustrate comparativ modificarile spectrale care apar
intr-un hidrolizat de coldgen obtinut din hidroliza
alcdlina (N,/NH, initial = 13,22), supus ulterior hidrolizei
enzimatice pentru reducereda masei moleculare.
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Figure 4. Spectral changes induced by enzymatic treatment
of collagen extracts obtained through alkaline hydrolysis of chrome ledther
Figura 4. Modificarile spectrale induse de {ratarea enzimatica
a extractelor colagenice obtinute prin hidroliza alcalina a pielii cromate

Although collagen hydrolysates were obtdined
from chrome ledther wastes, it was found that they can
be considered free of chromium, because atomic
ddsorption spectrometry revealed that they have a
chromium content of 15 to 45 ppb (10°), situited
within the upper limit of 50 ug/I for drinkable water.

Amino acid content of alkaline hydrolysates,
compared to that of dlkdline-enzymatic hydrolysates,
determined by HPLC chromatography, is presented in
Table 1.

Desi hidrolizatele de colagen s-au obtinut din
deseuride piele cromata, s-a constatat ca acestea pot fi
considerate lipsite de crom, deoarece prin
spectrometrie de adsorbtie atomica s-a pus in evidenta
faptul ca acestea au un continut de crom de 15 pana la
45 ppb (10°), incadrandu-se in limita maximé, de 50
ug/l, admisa pentru apa potabila.

Continutul de aminoacizi al hidrolizatelor alcaline,
comparativ cu cel al hidrolizatelor alcalino-enzimatice,
determinat prin cromatografie HPLC, este prezentat in
Tabelul 1.
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Table 1: Amino acid content of collagen hydrolysates
Tabelul 1: Continutul de aminoacizi al hidrolizatelor de colagen

Aspartic acid
Acid dspartic

Serine
Serind

10,10 32,91 19,88

193,29 99,95

Glycine
Glicind

26,49 17,53

Aldnine

Aldnind R

Viline
Valing

= 53,56

Isoleucine
Izoleucind

49,14

Proline

Prolind 36,07

25,36 35,75

Applicationsin Agriculture

It should be noted that enzymatic hydrolysis has
an important contribution to enriching hydrolysates
with amino dacids, including essential damino acids
(threonine, valine, phenyldlanine, leucine, isoleucine).
The presence of essentidl amino acid in collagen
hydrolysates is important for dpplications in
agriculture, as they are precursors of many bioactive
substances which stimulate the metabolism of plants,
their growth and development. In the metabolic
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Aplicatii in agricultura

Este de remarcat faptul ca hidroliza enzimatica are
un aport important in imbogatirea hidrolizatelor cu
aminoacizi, inclusiv cu aminoacizi esentiali (treoning,
valina, fenilalanind, leucind, izoleucind). Prezenta
aminoacizilor esentiali in hidrolizatele de colagen este
un aspect important pentru aplicatiile Tn domeniul
agricol, acestia fiind precursorii multor substante
bioactive, stimulatoare ale metabolismului plantelor,
ale cresterii si dezvoltdrii acestora. In procesul
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process, amino acids are used by plants in the synthesis
of their protein. Free dmino acids penetrate plant cells,
where they incredse photosynthetic activity and
chlorophyll synthesis, and their role is manifested
especially under stress conditions.

The new concepts of obtdining and modelling
properties of growth reguldtors and bioferilizers enable
the induction of multiple biological effects to products
by rendering nutrition more efficient and stimulating
growth while eliminating fungi and other pathogens.
Control of amino acid content in collagen hydrolysates
by further hydrolysis endbles the formulation of a wide
range of foliar fertilizers with distinct roles in any period
of vegetation, as well as the development of new
classes of fertilizers for different types of crops.

In order to prepare collagen hydrolysates for their
integration in vdrious fertilizer formulas, they have been
processed so as to bring their pH in a very slightly acidic
range, because all hydrolysdtes obtained by alkaline and
alkaline-enzymatic hydrolysis have alkaline pH.

In order to reduce the pH, two variants were
developed, using hydrochloric acid and phosphoric acid
respectively. The FTIR-ATR vibrdtional adsorption
spectrometry, Figures 5 and 6, revealed that
hydrolysates are very little affected in terms of
structure by the pH reduction to the limit of 6.5 under
these conditions, for both collagen hydrolysates
obtained by alkdline-enzymatic hydrolysis, and
collagen hydrolysate obtdined by alkaline hydrolysis.

metabolic al plantelor, aminoacizii sunt utilizati de
acestea in sinteza proteinelor proprii. Aminoacizii liberi
patrund in celulele plantelor, unde intensifica
activitatea fotosintetica si sinteza clorofilei, rolul lor
manifestandu-se in mod deosebit in conditii de stres.

Noile concepte de obtinere si modelare a
proprietatilor biostimulatorilor si bioferilizantilor ofera
posibilitatea de a induce produselor efecte biologice
multiple prin eficientizarea nutritiei cuplatda cu
stimularea cresterii si eliminarea fungilor si a altor
agenti patogeni. Controlul continutului de aminoacizi al
hidrolizatelor de colagen, prin hidrolize suplimentare,
asigura formularea unei game largi de sortimente de
fertilizanti foliari, cu roluri distincte Tn orice perioada de
vegetatie, precum si formularea unor noi clase de
fertilizanti pentru diverse tipuride culturi.

In vederea pregatirii hidrolizatelor de colagen
pentru integrarea lor in diverse formule de fertilizantji,
acestea au fost prelucrate pentru aducerea pH-ului
acestora intr-un domeniu foarte usor acid, deoarece
toate hidrolizatele obtinute prin hidroliza alcalina si
alcalino-enzimatica au pH-ulin domeniul alcalin.

Pentru reducerea pH-ului s-au realizat doua
variante, cu acid clorhidric si respectiv, cu acid fosforic.
Prin spectrometrie de adsorbtie vibrationald FTIR-ATR,
Figurile 5 si 6, s-a pus in evidenta faptul ca hidrolizatele
sunt foarte putin influentate din punct de vedere
structural de reducerea pH-uluiin aceste conditii, panala
limita de 6,5, atat pentru hidrolizate de colagen obtinute
prin hidroliza alcalino-enzimatica, cat si pentru
hidrolizate de colagen obtinute prin hidroliza alcalina.
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Figure 5. The influence of pH reduction on the structure
of collagen hydrolysate obtdined under alkaline-enzymatic conditions
Figura 5. Influenta reducerii pH-ului asupra structurii
hidrolizatului de colagen obtinut in conditii alcalino-enzimatice
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Figure 6. The influence of pH reduction on the structure
of collagen hydrolysate obtdined under alkaline conditions
Figura 6. Influenta reducerii pH-ului asupra structurii
hidrolizatului de colagen obtinut Tn conditii alcaline

In conclusion, reldunching the hydrolytic process
under enzymatic conditions, in collagen hydrolysates
obtained under alkaline or alkdline-enzymatic
conditions, and conditioning collagen hydrolysates
ledd to protein additives intended for foliar fertilization
with superior features, due to a richer dand more
diversified content of amino acids, including essential
amino acids, for plant nutrition and stimulation, whose
role is manifested especidlly under stress conditions
[20].

Applicationsin the Wood Industry

Adhesive compositions for the wood industry are
d viable alternative to applications of collagen
recovered from chrome ledather wastes.

For these applications, specific parameters that
control both technical performances in the binding
process and ecological implications were studied.

It was found that the addition of concentrated
collagen hydrolysate, obtained from chrome leather
waste, in the composition of urea-formaldehyde resin
does not significantly affect the polymerisation time of
adhesive blends, ranging between 74-77 seconds,
compared to the standard sample for which it is 78
seconds.

Dynamic viscosity, however, recorded significant
changes in relation to the amount of collagen
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in concluzie, relansarea procesului hidrolitic in
conditii enzimatice, in hidrolizatele de colagen obtinute
in conditii alcaline sau alcalino-enzimatice si
conditionarea hidrolizatelor de colagen, conduce la
obtinerea unor aditivi proteici destinati fertilizarii
foliare, cu caracteristici superioare, datorita unui
continut mai bogat si mai diversificat In aminoacizi,
inclusiv aminoacizi esentiali, pentru nutritia si
stimularea plantelor, rolul lor manifestandu-se maiales
in conditii de stres [20].

Aplicatiiin industria lemnului

O alternativa viabila pentru aplicatiile colagenului
recuperat din deseurile de piele cromata o reprezinta
compozitiile adezive pentruindustria lemnului.

Pentru aceste aplicatii, au fost studiati parametrii
specifici care controleaza atat performantele tehnice in
procesul de lipire, cat siimplicatiile de ordin ecologic.

S-3 constatat ca addosul de hidrolizat de colagen
concentrat, obtinut din deseuri de piele cromata, in
compozitia rasinii ureo-formaldehidice nu afecteaza in
mod semnificativ timpul de polimerizare al
amestecurilor adezive, fiind cuprins in intervalul 74-77
secunde, fata de proba standard pentru care se
situedza la nivelul de 78 secunde.

Vascozitdtea dinamica, insa, inregistreaza
modificari semnificative in raport cu cantitatea de
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hydrolysate in the composition and the time elapsed
from the mixture preparation, aspect illustrated in
Figure7.
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hidrolizat de colagen din compozitie si timpul scurs de
la momentul prepararii amestecului, aspect ilustrat Tn
Figura7.

=== Standard adhesive UF
Adeziv standard UF

Collagen hydrolysate HC
Hidrolizat de colagen HC

e Adhesive blend UF+3%HC
Amestec adeziv UF+3%HC

=i Adhesive blend UF+6%HC
Amestec adeziv UF+6%HC

—= Adhesive blend UF+8%HC
Amestec adeziv UF+8%HC

T T T

20 170 320 440 590

Time elapsed from blend preparation, min.
Timpul scurs de la prepararea amestecului, min.

Figure 7. Dynamic viscosity of collagenous adhesive blends
Figura 7. Vascozitatea dinamicd a amestecurilor ddezive cu colagen

Apparently, the experiments show that the
addition of 8% collagen hydrolysdte is the most
favourable solution, because in the range of 170-320
minutes, dynamic viscosity is at the same level as the
standard adhesive. However, in practical terms, for
dcceptable deviations for this parameter, compared to
standard UF adhesive, in as wide a range of time, the
addition of collagen hydrolysate should not exceed a
value of 6%. The impact degree of the pH value,
illustrated in Figure 8, supports this aspect.

Aparent, din experimentari reiese faptul ca
adaosul de 8% hidrolizat de colagen este solutia cea mai
favorabila, deoarece pentru intervalul 170-320 minute,
vascozitatea dinamica se situeaza la acelasi nivel cu cea
a adezivului standard. Cu toate acestea, din punct de
vedere practic, pentru abateri acceptabile ale acestui
parametru, fata de adezivul UF standard, intr-un
interval de timp cat mai larg, adaosul de hidrolizat de
colagen nu ar trebui s3 depaseasca valoarea de 6%. In
sustinerea acestui aspect vine si gradul de afectare a
valorii pH-ului, ilustratin Figura 8.
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8,2 Hidrolizat de colagen HC
= gJ 5.8 B Adhesive blend UF+3%HC
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50 B Adhesive blend UF+6%HC
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B Adhesive blend UF+8%HC
Amestec adeziv UF+8%HC
4 "I T T T T
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lﬁ I%
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Time elapsed from blend preparation, min.
Timpul scurs de la prepararea amestecului, min.

Figure 8. pH change of adhesive blends
Figura 8. Modificarea pH-ului amestecurilor adezive
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An important parameter in practical terms is pH,
ds a too acidic or too alkaline pH may degrade the
structure of elements the adhesive preparation comes
into contact with.

In terms of environmental implicdtions, the most
important pardmeters in the binding process are free
formaldehyde content and formaldehyde emission.

Free formadldehyde content of plywood,
determined through the perforator method, is situated
in the range of 2.0-2.2 mg/100g dry material, for
samples bound with UF-collagen hydrolysate mixture
for the control sample, bound with standard UF
adhesive it is 5.2 mg/100g dry material; therefore
dpproximately 2.5 times lower.

The influence of collagen hydrolysate addition in
urea-formaldehyde adhesive on the formaldehyde
emission is shown in Figure 9 and can be quantified by a
reduction of emigsion by approximately 40%.

0,1400

Un pdrametru important din punct de vedere
practic este pH-ul, deoarece un pH prea acid sau prea
alcdlin poate degrada structura elementelor cu care
preparatul adeziv vine in contact.

Din punctul de vedere al implicatiilor ecologice,
cei mai importanti parametri in procesul de lipire sunt
continutul de formaldehida libera si emisia de
formaldehida.

Continutul de formaldehida liberda din placaj,
determinat prin metoda perforator, este situat in
intervalul 2,0-2,2 mg/100g material uscat, pentru
probele lipite cu amestec UF-hidrolizat de colagen, iar
pentru proba martor, lipita cu adeziv standard UF este
5,2 mg/100g material uscat, deci de aproximativ 2,5 ori
mai mic.

Influenta adaosului de hidrolizat de colagen in
adezivul ureo-formaldehidic asupra emisiei de
formaldehida este prezentata in Figura 9 si poate fi
cuantificata printr-o reducere a emisiei cu aproximativ
40%.
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Figure 9. Formaldehyde emission from plywood
Figura 9. Emisia de formaldehida din placaj

FTIR-ATR spectroscopy analysis of a standard UF
resin sample and of UF ddhesive mixture with added
colldgen hydrolysate revedled the possible formation
of C-OH bonds with free -NH, groups from dldehydes,
by the presence of & pedk 3t 1544 cm™ &nd & decredse of
the pedk 3t 1630 cm™ compared with that 8t 1544 cm”,
indicating 3 decredse in the amount of free -NH,
groups. The results are comparable with reports from
the literature [21-23], indicating that during the cross-
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Analiza prin spectroscopie FTIR-ATR a unei probe
standard de rasina UF si a unui amestec adeziv de UF cu
adaos de hidrolizat de colagen a pus in evidenta
formarea unor posibile legaturi C-OH cu grupari libere -
NH, din dldehide, prin prezenta varfului de la 1544 cm™ si
scaderea varfului de 13 1630 cm™ in réport cu cel de I3
1544 cm’, ceea ce indicd o scidere & cantititii de grupari
libere -NH2. Rezultatele sunt comparabile cu semnalarile
din literatura [21-23], indicand faptul ca in cursul
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linking and hardening process, chemical bonds are
created between polyamidoamine and resin. This is
confirmed by the pedk 3t 1670 cm”, specific to valence
vibrations (C = O) and the decrease of intensity in the
pedk &t 1100 cm™ (C-O-) down to 1000 cm”. FT-IR
spectra confirm the chemical reactions between UF
resin and collagen hydrolysate. Based on spectra
evaluation, we can say that free -NH, groups from
proteins react with free formaldehyde, while unstable
oxy-methylene bonds decrease in the hardened
structure of UF resin and collagen hydrolysate mixture.

CONCLUSIONS

Chrome leather wastes are an economic source of
proteins with dpplicationsin agriculture and industry.

Collagen hydrolysates obtained by alkaline
hydrolysis and enriched in amino acids by
complementary enzymatic hydrolysis can be used as
additivesinthe composition of foliar fertilizers.

Control of amino dacid content in colldgen
hydrolysdtes by further hydrolysis endbles the
formulation of a wide range of foliar fertilizers, specific
to certain crops or periods of vegetation.

Dechroming chrome leather shavings, using an
innovative process, without oxidation of Cr’ into Cr”,
allows obtaining concentrated hydrolysates, suitable
for preparations with adhesive properties.

Using mixtures of urea-formaldehyde ddhesives
with collagen hydrolysate leads to reduction of
formaldehyde emissions from bound wood materials
by dapproximately 40%.
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reticularii si al procesului de intarire se creeaza legaturi
chimice ntre poli-amidoamine si rdsina. Acest lucru este
confirmat de varful de 13 1670 cm™, specific vibratiilor de
valenta (C = O) si scaderea intensitatii varfului de 1a 1100
cm” (C-O-) pand la 1000 cm™. Spectrele FT-IR confirma
reactiile chimice intre rasina UF si hidrolizatul de colagen.
Pe baza spectrelor de evdludare, putem afirma ca
grupadrile libere -NH, din proteine reactioneaza cu
formaldehida liberd, in timp ce legdturile oxi-metilen
instdbile scad in structura intarita a amestecului de rasina
UF cu hidrolizat de colagen.

CONCLUZII

Deseurile de piele cromata reprezinta o sursa
economicd de proteine cu aplicatii in agricultura si
industrie.

Hidrolizatele de colagen obtinute prin hidrolize
alcaline si imbogatite Tn aminoacizi prin hidroliza
enzimatica complementara pot fi folosite ca aditivi in
compozitia fertilizantilor foliari.

Controlul continutului de aminoacizi al
hidrolizatelor de colagen, prin hidrolize suplimentare,
asigura formularea unei game largi de sortimente de
fertilizanti foliari, specifici pentru anumite culturi sau
pentruanumite perioade de vegetatie.

Decromarea razaturii de piele cromata, printr-un
proces inovator, fird oxidarea Cr’ 13 Cr”, permite
obtinerea unor hidrolizate concentrate, apte pentru
preparate cu proprietati adezive.

Folosireda amestecurilor de adezivi ureo-
formaldehidici cu hidrolizat de colagen conduce la
reducerea cu aproximativ40% a emisiilor de formaldehida
din materialele lemnoaseimbinate prin lipire.
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SUPERVISED MULTI-AGENT CONTROL OF LEATHER MANUFACTURING PROCESSES BY USING THE FUZZY LOGIC
ABSTRACT. In this pdper we propose a supervised multi-dgent control strategy for ledther manufdcturing processes. In @ tdnnery numerous processes are
performed and in order to control them we use dn dgent for each process. Due to the control from distdance, the systems dre affected by varying communication
deldys which can affect the quality of the final product. The supervisor is used to adjust, by using the fuzzy logic, the command provided by edch dgent. Simulation
results are presented. The results show performance improvement when our control strategy is used.
KEY WORDS: multi-agent control, supervised control, fuzzy logic, communicdtion deldy, ledther manufacturing.

REGLAREA PROCESELOR DE PRELUCRARE A PIEILOR FOLOSINDU-SE O STRUCTURA MULTI-AGENT CU SUPERVIZARE BAZATA PE LOGICA FUZZY
REZUMAT. In aceast3 lucrare propunem o structura de reglare multi-agent cu supervizire pentru procesele de prelucrire & pieilor. intr-o tdbacarie au loc numeroase
procese, iar pentru a le regla se foloseste cate un agent pentru fiecare proces in parte. Din cauza reglarii de la distanta, sistemele sunt afectate de intarzierile
variabile de comunicatie care pot periclita calitatea produsului final. Supervizorul este folosit pentru a ajusta, prin folosirea logicii fuzzy, comanda calculata de
fiecare agentin parte. Sunt prezentate rezultate obtinute in mediu simulat. Aceste rezultate demonstreaza o imbunatatire a performantelor de reglare atunci cand
este folositd structura noastra de reglare.

CUVINTE CHEIE: reglare multi-agent, reglare supervizata, logica fuzzy, intarziere de comunicatie, prelucrarea pieilor.

LE CONTROLE MULTI-AGENTS A SUPERVISION DES PROCESSUS DE FABRICATION DES CUIRS EN UTILISANT LA LOGIQUE FLOUE
RESUME. Dans cet article nous proposons une structure de controle multi-dgents a supervision des processus de traitement des cuirs. Dans une tannerie il y & de
nombreux procegsus et pour les controler, on utilise un dgent pour chaque processus. En rdison du contréle a distance, les systemes sont affectés par les retards
variables de communication qui peuvent mettre en péril |a qualité du produit final. Le superviseur est utilisé pour djuster, en utilisant Id logique floue, 1a commande
fournie pour chdque dgent. Les résultdts obtenus sont présentés dans un environnement simulé. Ces résultats démontrent une améliordtion des performances de
controlelorgdel'utilisation de notre structure de controle.
MOTS CLES: controle multi-agents, réglige supervisé, logique floue, retird de communication, traitement des cuirs.

INTRODUCTION

Leather manufacturing processes such as soaking,
liming, deliming, bating, pickling, tanning involve
numerous chemical and mechanical operations of high
complexity [1]. These processes which are interlinked
require large quantities of water of precise volume, at
an exact temperature, and at the right time. Moreover,
chemicals in either liquid or solid form, mixed in 3
variety of formulds, used during these processes must
be dosed properly to maintdin consistent quality of the
final product. Uncontrolled discharge of these

INTRODUCERE

Procesele de prelucrare a pieilor precum
inmuierea, cenusarirea, decalcificarea, samaluirea,
piclarea, tdbacirea implica numeroase operatii chimice
si mecanice de o mare complexitate [1]. Aceste procese
care sunt interconectate necesita mari cantitati de apa
la un anumit volum, la o temperaturd exacta si la
momentul potrivit. Tn plus, substantele chimice, in
forma solida sau lichida, combinate intr-o varietate de
formule, folosite in aceste procese trebuie dozate in
mod corespunzdtor pentru a mentine o calitate
constanta a produsuluifinal. Eliminarea necontrolatain
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chemicals into nature has a negative impact not only on
the environment, but also on all forms of life.

In tanneries, numerous equipments, particularly
engines, pumps, valves are not locdted in areas where
they can be easily seen or heard by human operators.
Thus, problems and failures are not always detected in
time. Raw material, ledther, has a high value and might
be compromised, or expensive machines can be
damaged before the fault is detected and fixed [2].
Extension of a leather manufacturing process over a
critical threshold, indadequate dosing of chemicals, use
of float at an imprecise volume, incomplete
development of operations are just some of the issues
that may arise in everyday functioning of a tannery and
can have negative repercussions, both economically
and on human operators' safety.

To survive and thrive in today's market
environment chardcterized by fierce competition,
customers' demand for high quality products at lower
prices and 3dlso an incredsing shiff from mass
production to mass customization, tanneries must aim
at reducing the consumption of chemicals, water and
energy resources and at minimizing the production of
inorganic and organic waste. Also all tanneries are
required to operate within strict legislative limits that
govern the production and use of harmful or toxic
substances [3].

In the absence of industrial process automation
and control, human operators have to monitor
performance parameters and output quality to
determine the optimal values for running production
equipments. Moreover, human operators dre subject
to errors and are limited by the number of hours they
can work. This ledds to operational inefficiencies and
unsafe operating conditions especidlly when hazardous
substances dre used and when human operators
operdteindangerous environments.

Automatic control of production processes in
ledther industry simplifies things through the use of
sensors locdted in severdl places in the plant that
collect data on water temperature, pH, chemical
solutions, the status of various equipments etc. The
information collected from sensors is subsequently
stored in 3 database and thus the tannery can be
analyzed globally, as a whole. Also, the equipment can
be analyzed unit by unit.

natura a acestor substante chimice are un impact
negativ nu numai asupra mediului, ci si asupra tuturor
formelordeviata.

n tib&carii, numeroase echipamente, in special
motoare, pompe, valve, nu sunt amplasate in zone in
care pot fi usor observate sau auzite de operatorii
umani. Astfel, problemele si defectiunile nu sunt
intotdeauna detectate la timp. Materia prima, pielea,
are o valoare mare si poate fi compromisa, sau utilaje
foarte scumpe pot fi avariate inainte ca defectiunile sa
fie detectate si reparate [2]. Extinderea unui proces de
prelucrare a pielii peste un anumit prag critic, dozarea
inadecvata de substante chimice, folosirea unei flote la
un volum inexact, realizarea incompleta a operatiilor
necesare sunt doar cateva dintre situatiile care pot
apareain functionarea de zi cu zi a unei tabacarii si care
poate avea repercusiuni negative, atat la nivel
economic, cat siasupra sigurantei operatorilor umani.

Pentru a supravietui si prospera in mediul pietei
actuale caracterizat de o concurenta acerba, de cererea
clientilor pentru produse de o Tnalta calitate la preturi
cat mai mici si de trecerea de la productia de masa la
productia personalizata in masa, tabacariile trebuie sa
urmareasca reducerea consumului de substante
chimice, apa si energie si sa minimizeze generarea de
deseuri organice si anorganice. De asemenea, toate
tabacariile trebuie sa functioneze in cadrul unor limite
legislative stricte care guverneaza productia si
utilizarea de substante nocive sau toxice [3].

in absenta controlului si a automatizarii
proceselor industriale, operatorii umani trebuie sa
monitorizeze parametrii de performanta si calitatea
obtinuta pentru a determina valorile optime pentru
functionarea echipamentelor de productie. Mai mult
decat atat, operatorii umani sunt supusi erorilor si sunt
limitati de numarul de ore pe care le pot lucra. Aceasta
situatie conduce la ineficienta operationald si la
conditiile nesigure de operare, mai ales atunci cand
sunt utilizate substantele periculoase si atunci cand
operatoriiumani opereaza in medii periculoase.

Controlul automat al proceselor de productie din
industria de pieldrie simplifica lucrurile prin utilizarea
unor senzori situati Tn mai multe locuri din tabacarie
care colecteaza datele privind temperatura apei, pH-ul,
solutiile chimice folosite, starea diverselor
echipamente etc. Informatiile colectate de la senzori
sunt ulterior stocate intr-o baza de date si astfel
tabacaria poate fi analizata global, ca un intreg. De
asemenea se poate analiza fiecare echipament in
parte, unitate cu unitate.
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The paper presents the proposed control strategy
which makes use of the fuzzy logic dnd a case study.

PROPOSED CONTROL STRATEGY

Multi-Agent Control

To address the challenges that tanneries faces in
everydady functioning, the use of agent technology in
dealing with various aspects of its process automation
and control was investigated. Particularly, the pickling
process was analyzed, whose objectives are: the
correction of the pH of the pelt before tannage, the
modification of the fibre structure, the adjustment of
the water content of the pelt [4]. An exhdustive
description of the pickling process is beyond the scope
of this paper. Nevertheless, the pickling parameters
were investigated, namely pH, flodt, process time,
pickling chemicals (sulphuric acid, formic dcid), and for
simplicity @ process automation system was proposed
that has the capability to monitor and control only the
pH parameter by using a supervised multi-agent
control strategy. The capability of the system can be
extended to all parameters.

Diverse multi-agent systems have been employed
to handle various aspects of process automation. Wérn
[5] put forward a multi-agent architecture, MAGIC, for
monitoring and didagnosing complex industrial
processes. MAGIC architecture can be applied to
chemical plants and nuclear redctors. Cockburn and
Jennings present ARCHON [6] (ARchitecture for
Cooperative Heterogeneous ON-line systems), a
generdl purpose multi-agent system architecture
which has been successfully applied, among others, in
control of cement manufacturing processes and
electricity tfransmission.

Tanneries are systems that comprise a large
number of spatially distributed subsystems, various
machines and drums for different operations, with
both frequent and infrequent interactions in which
numerous disturbances can occur. A multi-agent
dpproach provides a natural wady in dedling with
uncertdinty and is @ quite novel tool to develop highly
flexible industrial automatic control systems.

Revistd de Pieldrie Incaltdminte 12 (2012) 2

Lucrarea prezinta structura de reglare propusa de
autori, care foloseste logica fuzzy, urmata de un studiu
de caz.

STRUCTURA DE REGLARE PROPUSA

Reglarea Multi-Agent

Pentru a aborda provocarile cu care se confrunta
tabacariile in functionarea lor de zi cu zi s-a investigat
utilizarea tehnologiei agent in raport cu diferitele
aspecte ale procesului de automatizare si control. Tn
special, s-a luat in considerare procesul de piclare, ale
carui obiective sunt: ajustarea pH-ului din piele inainte
de tabacire, modificarea structurii pielii, modificarea
continutului de apa din piele [4]. O descriere exhaustiva
a procesului de piclare nu face parte din obiectivul
acestei lucrari. Totusi, s-au investigat parametrii
operatiei de piclare, si anume, pH-ul, flota, timpul de
executie al procesului, produsele chimice folosite la
piclare (acid sulfuric, acid formic), iar pentru simplitate s-
a propus un sistem de automatizare de proces, care are
capacitatea de a monitoriza si controla doar parametrul
pH prin folosirea unei strategii de control supervizat
multi-agent. Sistemul de monitorizare si control poate fi
extins latoti parametrii procesului de piclare.

Diverse sisteme multi-agent au fost folosite
pentru a trata aspecte variate ale automatizarii de
procese. Worn [5] prezinta MAGIC, o arhitectura multi-
agent pentru monitorizarea si diagnosticarea proceselor
industriale complexe. Arhitectura MAGIC poate fi
aplicata fabricilor de produse chimice si reactoarelor
nucleare. Cockburn si Jennings prezinta ARCHON [6]
(ARchitecture for Cooperative Heterogeneous ON-line
systems), o arhitectura generala de sistem multi-agent
care a fost aplicata cu succes, printre altele, in controlul
proceselor de fabricatie a cimentului si in transportul de
energie electrica.

Tabacariile sunt sisteme care cuprind un numar
mare de subsisteme distribuite spatial, diverse utilaje si
butoaie de tip reactor chimic pentru diferite operatii,
intre care au loc interactiuni frecvente si mai putin
frecvente, in care pot apdrea numeroase perturbatii.
Abordarea multi-agent ofera un mod natural de
gestionare a incertitudinii si este un instrument destul
de nou pentru dezvoltarea de sisteme industriale de
control automat de mare flexibilitate.
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An agent, which is dlso referred to ds intelligent
agent or software dagent, can be defined ds an
autonomous software entity that can sense and act
upon an environment in a rational way [7]. Agents act
independently without direct intervention of human
operdtors and hdve control over their dctions and
internal state. Jones [8] concluded that the difference
between d progrdm and an agent is the fact that the
[atter enjoys the capability to exhibit some type of
intelligence. The intelligence in an intelligent agent is
given by the agent's properties namely reactivity, social
abilities, proactiveness [9].

When these individual problem solving entities —
agents — interact with one another, they form a multi-
agent system. Pakonen [10] describes the advantages
that emerge from dgents' interactions in a multi-agent
system, namely cooperation in solving problems,
parallel work on common task, fault tolerance, sharing
expertise, representation of different interests.

In this paper each controller is represented by an
agent. In most of the cases the PID (Proportional —
Integral — Derivative) controller is implemented
becduse it has proved its efficiency and reliability in
industrial applications over the years. One
disadvantage of this controller is the fact that it is
designed for linedr systems and it has to be tuned
during production because most of the industrial
processes are non-linear. Instead of the PID controller
the Fuzzy controller can be used, which is designed for
non-linedr processes [11, 12], but it needs further
adjustments in order to achieve the desired quality of
the final product. In most of the cases the PID controller
is chosen over the Fuzzy one because the PID is easier
to be tuned thanthe Fuzzy controller.

Besides the fact that we want to design an agent
to control each process, we also want the control of the
ledther manufacturing to be performed from distance,
like @ control room, or from a different location. In this
situation we will face the problem of the
communication deldy between sensors and controller,
and between controller and actuators. Becduse the
communicdtion is performed through a
communication network, like Ethernet, CAN, wireless,
the communication deldy is time variant, due to the
traffic through the network. This time variant
communication deldy has adverse effects on the quality

Agentul, mentionat in literatura de specialitate si
sub denumirea de agent inteligent sau de agent de
software, poate fi definit ca o entitate autonoma, care
percepe si actioneaza rational intr-un anumit mediu
[7]. Agentii actioneaza independent fara interventia
directa a operatorilor umani si au control asupra
actiunilor lor si asupra starii interne. Jones [8] a
concluzionat ca diferenta dintre un program si un agent
este faptul ca acesta din urma se bucura de capacitatea
de a manifesta un anumit tip de inteligenta. Inteligenta
intr-un agent inteligent este data de proprietatile
acestuia si o anume reactivitate, abilitati sociale,
proactivitate [9].

Cand aceste entitati individuale de rezolvare a
problemelor — agentii — interactioneaza unul cu celalalt,
formeaza un sistem multi-agent. Pakonen [10] descrie
avantajele emergente din interactiunile agentilor intr-un
sistem multi-agent, sianume, de cooperare in rezolvarea
problemelor, munca in paralel pentru rezolvarea unei
sarcini comune, toleranta la erori, schimbul de
competente, reprezentarea de interese diferite.

in Scedsta lucrare fiecare controler este reprezentat
de un agent. In cele mai multe cazuri este implementat un
regulator PID (Proportional — Integral — Derivativ),
deoarece acesta s-a dovedit eficient si de incredere in cazul
aplicatiilor industriale de-a lungul anilor. Un dezavantaj al
acestui regulator este acela ca este proiectat pentru
sisteme liniare si necesita o acordare continua in timpul
functionarii, deoarece majoritatea proceselor industriale
sunt neliniare. In locul regulatorului PID poate fi folosit un
regulator Fuzzy care este proiectat pentru procese
neliniare [11, 12], dar care necesita o acordare
suplimentara pentru a se obtine calitatea doritd pentru
produsul final. Tn majoritatea cazurilor este ales
regulatorul PID in detrimentul regulatorului Fuzzy,
deoarece acesta este mai usor de acordat.

Pe langa faptul ca vrem sa proiectam cate un agent
pentru fiecare proces, de asemenea ne dorim sa
controlam procesul de prelucrare a pieilor de la
distanta, de exemplu dintr-o camera de control, sau
dintr-o altd locatie. In aceastd situatie vom intdmpina
problema intarzierilor de comunicatie dintre senzori si
regulator, si dintre regulator si elementele de executie.
Deoarece comunicatia este realizata printr-o retea de
comunicatie, precum Ethernet, CAN, fara fir, intarzierea
de comunicatie variaza in timp din cauza traficului prin
retea. Aceasta intarziere de comunicatie care variaza in
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of the final product, so the proposed control strategy
has to solve this problem too in order to provide the
final product with the desired quality. In literature
there dre already solutions for this problem [13, 14, 15,
16,17].

Hybrid Fuzzy-Fuzzy Control

The duthors propose this control strategy for non-
linear SISO (single input —single output) systems which
hdve variant communication deldys. The
communicdtion deldays appear due to the
communication network used to exchange data
between sensors, controller and actuators.

This control strategy is based on fuzzy logic. Firstly,
the fuzzy logic is used to design the controller, and
secondly it is used to design the supervisor which
adjusts the command provided by the controller.

Figure 1 describes the structure of the control
strategy, where: rk is the setpoint, yk is the controlled
varidble, uk represents the control signdl, 7 is the
estimated deldy, and 7 describes the change in delay.
The module entitled DELAY ESTIMATOR is used to
perform the estimation of the deldy and change in
deldy. The estimation of the current communication
delay is performed on every sampling time, and also
the adjustment of the controller's command (u0k)
according to the fuzzy logic supervisor (Auk). For the
FUZZY LOGIC CONTROLLER module the input signal is
the error (this module contadins a block used to extract
the change in error), and for the FUZZY LOGIC
SUPERVISOR module the input signals are the delay and
thechangein deldy.

timp are efecte negative asupra calitatii produsului
final, astfel ca structura de reglare propusa trebuie sa
rezolve si aceasta problemd pentru a se asigura
calitatea doritd a produsului final. Exista deja solutii
pentru aceasta problema[13,14, 15,16, 17].

Structura hibrida de reglare Fuzzy-Fuzzy

Autorii propun aceasta structura de reglare pentru
sisteme SISO (cu o singura intrare si o singura iesire)
neliniare care au intarzieri de comunicatie variabile.
Intarzierile de comunicatie apar din cauza retelei de
comunicatie folosite pentru a schimba informatii intre
senzori, regulator sielementele de executie.

Aceasta structura de reglare este bazata pe logica
fuzzy. Prima data, logica fuzzy este folosita pentru a
proiecta regulatorul si, a doua oar3, este folositad pentru
a proiecta supervizorul care ajusteaza comanda oferita
de catreregulator.

n Figura 1 este prezentata structurd de reglire,
unde: rk este referinta, yk este parametrul reglat, uk
reprezintd semnalul de comand3, 7 este intarzierea
estimata si 7 descrie variatiaintarzierii. Modulul numit
DELAY ESTIMATOR este folosit pentru a se realiza
estimarea Tntarzierii si a variatiei Intarzierii. Estimarea
intarzierii de comunicatie curente este realizatd la
fiecare perioada de esantionare, la fel si ajustarea
comenzii regulatorului (u0k) in conformitate cu
supervizorul cu logica fuzzy (Auk). In cdzul modulului
FUZZY LOGIC CONTROLLER, semnalul de intrare este
eroarea (acest modul contine o componenta folosita
pentru a determina variatia erorii) si pentru modulul
FUZZY LOGIC SUPERVISOR semnalele de intrare sunt
intarzierea sivariatiaintarzierii.

FUZZY LOGIC «

A

Tk €

FUZZY LOGIC b

SUPERVISOR A ’
| T T

g

DELAY _
ESTIMATOR

;.

CONTROLLER

Y
»| PROCESS —

Figure 1. The control strategy
Figura 1. Strategia de control
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CASESTUDY STUDIU DE CAZ
For this study the control of one parameter was Pentru studiul prezentat s-a considerat reglarea
considered, namely the pH value. This SISO (Single unui singur parametru, si anume valoarea pH-ului.
Input Single Output) system is non-linear and it can be Acest sistem cu o singura intrare si o singura iesire este
approximated by the rational s-transfer function: neliniar si poate fi modelat cu functia de transfer:
B(s)_ K,
H ,(s)= =
rls) A(s) Tps+1 @)
where KP is the gdin, and TP represents the unde KP reprezinta factorul de amplificare, iar TP
dynamics of the plant. The communication deldy descrie dinamica procesului. S-a inclus Tntarzierea de
was included into the process model. Thus the comunicatie in modelul procesului. Astfel, modelul
model of the processis: procesuluidevine:
, K
H (S)ZB(S)E_ ts— P e s 2)
P Als) Tpst1
andTtisvariant. siteste variabil.
c Error
ommand el
Comanda
u N4 |N3 |N2 |N1| Z |P1|P2|P2|P2

N4 | N4 | N4 [N4 | N4 | N4 [N3 | N2 N1 ]| Z

N3 | N4 | N4 | N4 | N4 |N3|N2|N1| Z |P1

N2 | N4 | N4 N4 |N3|N2|N1| Z | Pl | P2

Nl N4 |4 N3 | N2 N1| Z |Pl | B2 | P3

N3 | N2 | N1 2 || P2 | P4

Change in error
Variatia erorii
N
Z
=y

PY | N3 |'N2 | N1 Z | P1'| P2 (P3| P4 | P4

FZ | N2 ") Z P1 |P2 |5 (P4 | P4 | P4

P3 | Ni Z | M |P2|P3 |P4 | P4 | P4 | P4

P4 Vi Pl (B2 |'P3 P4 | P3 | P4 | P9 | P4

Figure 2. The rule base of the fuzzy logic controller
Figura 2. Baza de reguli a regulatorului cu logica fuzzy

After the linearization of the process, the fuzzy Dupa liniarizarea procesului, s-a proiectat
logic controller was designed (Figure 2) provided regulatorul cu logica fuzzy (Figura 2) luand in
that the communication delay is not present (t = 0 considerare faptul cd intarzierea de comunicatie nu
sec). este prezenta (t=0sec).

The membership functions used for the error Functiile de apartenentd folosite pentru
ind for the chinge in error dre P1, P2, P3, P4 for reprezentarea erorii gi pentru variatia erorii sunt P1, P2,
positive vilues, N4, N3, N2, N1 for negitive vilues, P3, P4in cazul valorilor pozitive, N4, N3, N2, N1 pentru

valori negative, si Z pentru valori care sunt apropiate de

and Z for values which are close to zero or even zero. )
zero sau chiar zero.
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The fuzzy logic controller was tested using a
simulation environment, considering different values
for the communication deldy, suchast=0.0,t=3.0,and
T = 5.0 seconds. The output signals of the process
obtained for step input signals in these three cases are
presented in Figure 3. It is very easy to observe that the
closed-loop system's performances (overshoot,
settling time) are getting worse as the communication
deldy incredses. This happens because the controller is
not dble to provide the same performances for
different values of the communication delay.

16
14
12

Regulatorul cu logica fuzzy a fost testat folosindu-se
un mediu de simulare, ludndu-se in considerare valori
diferite pentru intarzierea de comunicatie, precumt=0,
t=3sit=5secunde. Raspunsurile sistemuluila semnale
deintrare de tip treapta obtinute in cele trei cazuri sunt
prezentate Tn Figura 3. Este usor de observat ca
performantele sistemului in bucla inchisa (suprareglaj,
timp tranzitoriu) se degradeaza pe masura ce valoarea
intarzierii de comunicatie creste. Acest lucru se
intdmpla deoarece regulatorul nu este capabil sa
asigure aceleasi performante pentru valori diferite ale
intarzierii de comunicatie.

—pH, delay/intarziere =0 sec
---pH, delay/intarziere =3.0 sec
---pH, delay/intérziere =5.0 sec

20 40

60 80 100

Time (s)
Timp (s)

Figure 3. Simulated responses for pH value control
using the same fuzzy logic controller and different communication deldys
Figura 3. Raspunsurile simulate obtinute pentru reglarea valorii pH-ului
folosind acelasi regulator fuzzy si diferite intarzieri de comunicatie

The purpose of our control strategy (Figure 1) is to
prevent the decredse of performances of the closed-
loop system ds the deldy increases.

For the fuzzy logic supervisor the rule base was
used, presented in Figure 4.

Command

Scopul strategiei de control (Figura 1) este acela
de a impiedica degradarea performantelor sistemului
in bucla inchisa pe masura ce valoarea intarzierii de

comunicatie creste.
Pentru supervizorul cu logica fuzzy s-a folosit baza

dereguli prezentatdin Figura4.

Delay
Intdrziere

Comanda

u POZ0 | POZ1 | POZ2

POZ3

POZ4 | POZ5 | POZ6 | POZ7 | POZR

POZ4 | POZ6 | POZ7 | POZS

POZ8§

POZ8 | POZS | POZ8 | POZ8 | POZS

POZ3 | POZS | POZ6 | POZ7

POZ8

POZ8 | POZ8 | POZ8 | POZ8 | POZ8

POZ2 | POZ4 | POZ5 | POZ6

POZ7

POZ§8 | POZS | POZ8 | POZ8 | POZ§

POZ1 | POZ3 | POZ4 | POZS

POZ6

POZ7 | POZ8 | POZ8 | POZ8 | POZ8

ZERO | POZ2 | POZ3 | POZ4

POZ5

POZ6 | POZ7 | POZ8 | POZS | POZS

POZ3

Change in error
Variatia erorii

NEGI1 | POZ1 | POZ2

POZ4

POZS | POZ6 | POZ7 | POZ8 | POZ8

NEG2 | POZ0 | POZ1 | POZ2

POZ3

POZ4 | POZS | POZ6 | POZ7 | POZ8

NEG3 | POZ0 | POZ0 | POZI1

POZ2

POZ3 | POZ4 | POZS | POZ6 | POZ7

NEG4 | POZ0 | POZ0 | POZO

POZ1

POZ4 | POZS | POZ6

POZ2Z | POZ3

Figure 4. The rule base of the fuzzy logic supervisor
Figura 4. Baza de reguli a supervizorului cu logica fuzzy
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For the deldy and command the POZ0-POZ8
(positive) membership functions dre used, and for the
change in delday the NEG4, NEG3, NEG2, NEG1
(negative), ZERO (zero), POZ1, POZ2, POZ3, POZ4
membership functions are used.

The cases analyzed in this paper are presented in
Table1:

- Fuzzy (fixed deldy) represents the performances

of the system obtdined in simulation considering

different communicdtion deldays and no
supervision.

- Fuzzy and Fuzzy (fixed deldy) represents the

performances of the system obtdined in

simuldtion considering differenf communication
delays andthe supervision.

- Fuzzy (variant deldy) represents the

performances of the system obtdined in

simuldtion considering that the communication
deldy has variant values between 0 and 8 seconds
and nosupervision.

- Fuzzy and Fuzzy (variant deldy) represents the

performances of the system obtdined in

simuldtion considering that the communication
deldy has variant values between 0 and 8 seconds
andthe supervision.

Pentru intarziere sicomanda sunt folosite functiile
de apartenenta POZ0-POZ8 (pozitiv) si pentru variatia

intarzierii sunt folosite functiile de apartenenta NEG4,

NEG3, NEG2, NEG1 (negativ), ZERO (zero), POZ1, POZ2,
POZz3,P0OZA4.
Cazurile analizate Tn aceastd lucrare sunt
prezentate in Tabelul 1:
- Fuzzy (fixed delay) reprezintd performantele
sistemului obtinute in simulare considerand
faptul ca intarzierea de comunicatie are valori fixe
siabsenta supervizarii.
- Fuzzy and Fuzzy (fixed delay) reprezinta
performantele sistemului obtinute in simulare
considerand faptul ca intarzierea de comunicatie
are valorifixe si prezenta supervizarii.
- Fuzzy (variant delay) reprezinta performantele
sistemului obtinute in simulare considerand
faptul ca intarzierea de comunicatie are valori
variabile cuprinse intre 0 si 8 secunde si absenta
supervizarii.
- Fuzzy and Fuzzy (variant delay) reprezinta
performantele sistemului obtinute in simulare
considerand faptul ca intarzierea de comunicatie
are valori variabile cuprinse intre 0 si 8 secunde si
prezenta supervizarii.

Table 1: Simulation study analysis
Tabelul 1: Anadliza studiului realizat in simulare

1=0.0 sec

1=3.0 sec

1=5.0 sec

t=8.0 sec

Unstable/Instabil
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Table 1: Continued
Tabelul 1: Continuare

1=2.0 sec

1=4.0 sec

1=6.0 sec >100.0

S1(tmax=8.0 sec)

S3(tmax=8.0 sec)

S5(tmax=8.0 sec)

S7(tmax=8.0 sec)

S2(tmax=8.0 sec)

S4(tmax=8.0 sec)

S6(tmax=8.0 sec)

—pH, Fuzzy
12 —pH, Fuzzy and Fuzzy
1+
08 2
T 4P
a /
06
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Figure 5. Simulated responses for pH value control in both situations when the delay is fixed (t=4.0 sec)
Figura 5. Raspunsurile simulate obtinute pentru reglarea pH-ului Tn ambele cazuri, cu intarziere fixa (t=4.0 sec)
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In Figure 5 and Figure 6 are presented the step
responses of the system for the cases when supervision
is not used, and for the case when the fuzzy logic
supervisor is used. The step responses from Figure 5
were obtdined considering the delay fixed (1=4.0 sec).
The step responses from Figure 6 were obtained for the
case when the delay was variant, and having the
distribution presented in Figure 7 (case S7).

1.67

n Figura 5 si Figura 6 sunt prezentate raspunsurile
laintrare de tip treapta ale sistemului pentru cazurile in
care nu este folosit supervizorul fuzzy si pentru cel in
care acesta este folosit. Raspunsurile din Figura 5 au
fost obtinute considerandu-se o intarziere fixa (1=4.0
sec). Raspunsurile din Figura 6 au fost obtinute pentru
cazul in care intarzierea a variat, avand distributia
prezentatain Figura 7 (cazul S7).

1.4-

—pH, Fuzzy
---pH, Fuzzy and Fuzzy

20 40

60 80 100

Time (s)
Timp (s)

Figure 6. Simulated responses for pH value control in both situations with variant delay (cdse S7)
Figura 6. Raspunsurile simulate obtinute pentru reglarea pH-ului in ambele cazuri, cu intarziere variabila (cazul S7)
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T
- Delay
intarziere

7,

)
——

_ Delay (s)
Intarziere (s)
'y

2 20 40 60 80 100

Time (s)
Timp (s)
Figure 7. The distribution of the deldy (case S7)
Figura 7. Distributia intazierii (cazul S7)

After analyzing the simulation results, considering
the overshoot and the settling time, it can be observed
that when the control strategy proposed in this paperis
used, the system's performances are improved.

Dupa analizarea rezultatelor obtinute in simulare,
din punctul de vedere al suprareglajului si al timpului
tranzitoriu, se poate observa cd atunci cand este
folosita structura de reglare propusa se obtine o
fmbunatatire a performantelor sistemului.
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In this study it was considered that the delay is not
higher than 8 seconds and a sampling time of 0.2
seconds.

CONCLUSIONS

In this paper a supervised multi-agent control
strategy was proposed for non-linear SISO systems
affected by variant communication deldys. By using a
fuzzy logic supervisor, the command provided by the
fuzzy logic controller is adjusted according to the
current value of the communicdtion deldy. The delay
and the change in deldy are used as input for the fuzzy
logic supervisor.

By analyzing the simulation results, we can see
that the performances of the closed-loop system are
improved when the control strategy proposed in this
paperis used.

In future work our control strategy will be
analyzed using arealindustrial process.
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ESTIMAREA ASISTATA DE CALCULATOR A NORMEI DE CONSUM PENTRU PRODUSELE DIN PIELE §I
INLOCUITORI, PE BAZA METODEI DE DESENARE COMPACTA A REPERELOR
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COMPUTER AIDED MATERIAL ESTIMATION FOR LEATHER AND SYNTHETIC PRODUCTS, BASED ON PARTS COMPACT DRAWING METHOD
ABSTRACT. Correct materidl congsumption estimation, from the design stage of a ledther or synthetic product, is an importdnt issue, becduse material costs
represent a significant percentdge from the sale price of that product (footwedr, bags, dutomotive, etc.). Over time, the specific theory for these products, and also
the manufacture sites for ledther and synthetic products, suggested different methods for material consumption estimation. This paper presents algorithmics for
one material estimation method, bdased on compact drawing of article parts, in fwo varidnts, the bounding rectdngle and the squares network. Research focusing in
this direction is justified by the fact that this method has a wide application in the industry, but often the provided results do not match real values, with hard to
tolerdte deviations. By developing an dlgorithm, we dgimed to control parameters specific to this method, in order to enlarge and control the estimation domdin for
this method.

KEY WORDS: computer-dided norming, ledther, ledther substitutes, compact drawing

ESTIMAREA ASISTATA DE CALCULATOR A NORMEI DE CONSUM PENTRU PRODUSELE DIN PIELE M| TNLOCUITORI, PE BAZA METODEI DE DESENARE COMPACTA
A REPERELOR

REZUMAT. Estimarea corectd a consumului de materiale, incd din faza de proiectare a unui produs, reprezintd o etapa importantd, deoarece costurile cu materia
prima constituie o cotd semnificativa din pretul de vanzare al unui produs din piele sau inlocuitori (inciltdminte, marochinarie, tapiterii, etc). In timp, teoria specificd
acestor produse precum si industria confectiilor din piele si inlocuitori a sugerat diverse metode pentru estimarea normei de consum. Acest articol prezintd
algoritmizarea metodei de desenare compacta a reperelor, in variantele dreptunghiului de gabarit, respectiv varianta patratelelor. Orientarea cercetarii in acest
scop este justificata de faptul ca metoda prezintd o larga aplicabilitate in domeniul industrial, dar deseori rezultatele furnizate nu coincid cu valoarea reald, existand
abateri greu de tolerat. Prin algoritmizare, s-a urmarit controlul parametrilor specifici acestei metode, in scopul cresterii si controlului domeniului de estimare
pentru metodain cauza.

CUVINTE CHEIE: normdre dsistata, piele, inlocuitori, degsendre compacta

L'ESTIMATION DE LA NORME DE CONSOMMATION ASSISTEE PAR ORDINATEUR POUR LES PRODUITS EN CUIR ET SUBSTITUTS DU CUIR, BASEE SUR LA
METHODE DE DESSIN COMPACT DES PIECES

RESUME. L'estimation correcte de I3 consommation de matéridux, depuis I3 phase de conception d'un produit, est une étipe importinte, parce que les codts des
mdtiéres premiéres constituent une part importdnte du prix de vente d'un produit en cuir ou confectionnés en utilisant des substituts du cuir (chaussures,
maroquinerie, sellerie, etc.). Au fil du temps 1a théorie spécifique a ces produits et I'industrie des habillements en cuir ou confectionnés avec des substituts du cuir
ont proposé diverses méthodes pour estimer Ia norme de consommation. Cet article présente une méthode dlgorithmique pour I'estimation de matériau, basée sur
le dessin compadct de pieces, en deux versions, le rectangle englobdnt, et respectivement le résedu de carrés. La direction de |d recherche a cette fin est justifiée par
le fait que 1a méthode @ une large applicabilité dans I'industrie, mdis souvent les résultats obtenus ne coincident pas avec ld valeur réelle, et il y a des écarts difficiles a
tolérer. En développant un dlgorithme on a vigé de controler les pardmetres spécifiques a cette méthode, en vue d'dccroitre et de controler 1a gdmme de
I'estimation pour 13 méthode en question.

MOTS CLES: normalisation dssistée par ordindteur, cuir, substituts du cuir, dessin compact

INTRODUCTION INTRODUCERE

Currently, the methods presented below are used n prezent se fologesc metodele prezentdte mai
to estimate materidl consumption needed to J;osperytru_es’gimareaconsumuluipro_duselordinpielesi
manuficture lesther &nd synthetic products; these inlocuitori, metode dezvoltate fie de teoria de

specialitate, fie de catre practica industriala. Rareori
pentru estimarea consumului se face apel la mai mult
de o metoda de estimare, deoarece fiecare metoda

methods had been developed either by academics, or
by manufacturing technicians. Generally, only one
particular method is used for estimation, because each

*Corre§pondence to: Alex ANTEMIE, "Gh. Asdchi" Technical University, 29 Dimitrie Mdngeron St., Idsi, Romdnid, emdil: dntemiedlex@ydhoo.com
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method presents a certdin relevance and requires
specific conditions, which means that the personnel
interested in norm estimation frequently uses the
method that reflects best the usage for the value of the
estimation; thus, academics prefer the method
concept (for instance, in order to expose design
particuldrities to students), while manufacturing
technicians prefer 3 method that provides a correct
result within a very short period of time.

The Method Based on the Sum of All Scraps [1]

This method is based on the average value of
nesting coefficients for all parts of one article, and on
percentage values of common scraps from cutting:

- normal scraps Dn — scraps from cut parts of the
same shape and size;

-marginal scraps Dm —scraps produced ads a result
of the differences between part shape and material
shape;

- pattern scraps Dt —scraps from cutting parts with
different shapes;

- defect scraps Dd — scraps produced as a result of
the need to go around material imperfections;

- bridge scraps Dp — scrdps based on the distances
between cutting dices.

Of all methods, this is the most complex, because
it takes into considerdtion design specific values,
nesting coefficients, material quality index, cutting
technology, materidl shape, etc., and that is why this
method is more suitable for the adcademic
environment.

The Method Based on Parts Compact Drawing

All parts of one article are drawn over a piece of
paper as closely as possible, to create a compact group
[2]. For material estimation, there are two possibilities
(Figure 1):

- bounding rectangle variant — around the
compact parts group, a rectangle is drawn (patterns will
be embedded in this rectangle); at the surface of this
rectangle, representing the area on which parts are
placed on the material, @ correction percentage,
around 5-10%, is added to approximate marginal and
defect scraps from cutting, depending on the leather
type. Inthis case, estimation norm (Nc) will be:

prezintd o anumita relevanta si cere anumite conditii de
aplicare, ceea ce face ca personalul interesat de
estimarea normei de consum sa foloseasca prioritar o
anumita metoda, in functie de destinatia finala a valorii
estimate a normei de consum, sau a procesului de
estimare; astfel, teoreticienii prefera metoda in sine,
pentru a expune concepte din proiectare (spre
exemplu, Tn scopul favorizarii intelegerii acestora de
catre studenti), iar cei din industria de confectii prefera
rezultatul obtinut cat mairapid.

Metoda de determinare a sumei tuturor deseurilor [1]

Aceasta metoda pleaca de la valoarea medie a
coeficientului de asezare a tuturor detaliilor dintr-o
pereche si de la valorile procentuale ale deseurilor care
se producin mod curentla croire:

- deseurile normdle Dn — se formeaza intre
contururile reperelor de aceeasi forma si marime;

- deseurile marginale Dm - apar datorita
neconcordantei dintre conturul reperului si cel al
materialului;

- deseurile intre tipare Dt — se formeazd la
combinarea reperelor de configuratii diferite;

- deseurile datorate defectelor Dd — se formeaza
caurmare a necesitatii ocolirii defectelor;

- deseurile prin punti Dp — se formeaza datorita
necesitatii deplasarii contururilor tiparelor ca urmare a
strivirii materialului sub muchia cutitului.

Dintre toate metodele, aceasta este cea mai
complex3, fiind luate Tn calcul valori specifice proiectarii,
precum indici de asezare, indici de calitate ai
materialului, tehnologia de croire, forma materialului
etc.si, prinurmare, aceasta este o metoda des intalnita in
mediulacademic.

Metoda desenarii compacte a reperelor unei garnituri

Detaliile unei garnituri de tipare se deseneaza pe
hartie, astfel incat sa fie cat mai apropiate [2]. Pentru
estimarea normei de consum sunt sugerate doua
variante (Figura 1):

-varianta dreptunghiul de gabarit—in jurul tiparelor
desenate se traseaza un dreptunghi de gabarit (tiparele
vor fi incadrate Tn acest dreptunghi); la suprafata
dreptunghiului obtinut, care reprezinta portiunea
ocupata de piese pe suprafata materialului, se adduga 5-
10 procente, pentru a acoperi pierderile datorate
deseurilor marginale sau defectelor, in functie de natura
pielii. Tnacest caz, norma de consum (Nc) va fi:
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Nc=S(1+0.1)=1.1S (1)

- squares variant — over the compact parts groups
is drawn a network of squdres, with side length usually
1 dm; Nc will be equal with the area of all squares that
intersectthe original parts [3].

'Compact drawing method' is simpler and much
faster than the 'method based on sum of all scraps'.
Estimation based on the bounding rectangle was used
in design departments of manufacturing plants in our
country, while the one based on squares is used in the
currentlohnindustry.
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-varianta patratelelor —peste tiparele desenate se
traseaza o retea de patratele, cu latura de lungime 1
dm; norma de consum va fi egalda cu suprafata
patratelelor care intersecteaza reperele [3].

Metoda desenarii compacte este o metoda mai
simpla si semnificativ mai rapida decat cea a estimarii
normei de consum pe baza sumei tuturor deseurilor.
Estimarea n varianta dreptunghiului de gabarit era
intalnita in atelierele de creatie ale fabricilor din tara
noastra, in timp ce estimarea pe baza patratelelor este
intalnita contemporan, inindustria de tip lohn.
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Figure 1. lllustration of material estimation possibilities for leather and synthetic products,
based on parts compact drawing; d) bounding rectangle variant, b) squares network variant
Figura 1. llustrarea variantelor de estimare a normei de consum pentru produsele din piele si inlocuitori,
pe baza metodei de desenare compacta a reperelor; a) varianta dreptunghiului de gabarit, b) varianta patratelelor

The Method Based on Experimental Cutting

v

After experimental (test) cutting, a cufting
coefficient can be calculdted from the surface of used
material and the surface of cut parts.

For exdmple, if ledther surfice is 200 dm’ dnd
parts surfice is 152 dm’, the value for the cutting
coefficient will be:

Metoda determinariiindicelui de furda

La o croire experimentalda, din suprafata
materialului folosit si suprafata neta a detaliilor se
poate calculaindicele sau coeficientul de furda.

De exemplu, daca suprafata pielii folosite la croire
este de 200 dm’ si suprafata netd a detaliilor care se
croiesc din aceasta piele este de 152 dm’, indicele sdu
coeficientul de furda vafi:

Matenal surface
;, Suprafata materialuhi _ 200 _ 1315 (2)
Parts surface 152

Suprafata netd a reperelor

Material estimation with experimental cutting
involves multiplying the surface of all parts of an article
(Sn) with the cutting coefficient (If); estimation norm
will be:
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Pentru calculul normei de consum prin metoda
indicelui de furda se folosesc suprafata neta Sn a
pieselorsiindicele de furda If determinat experimental.
Norma de consum se calculeaza cu relatia:
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N, =S, x|, (3)

This method is recommended in practice to verify
estimations values suggested by theoretical methods.
Estimation accuracy incredses with the number of cut
ledathers, but it is greatly influenced by differences
among batches, becduse leathers with different
characteristics provide different results for the
estimation method.

Toddy, design departments dre not always
situated near cutting departments, which causes this
method to lose ground.

METHODS

This paper presents criteria dbout developing an
dlgorithm for the estimation method based on parts
compdct drawing. The purpose of this paper is to
improve estimative values accuracy, becduse there
have adlwdys been differences between theoretical
estimations and real values, gathered from
manufacturing.

The method is not so complex, but shows wide
dpplicability in the industrial environment becduse the
estimation process is very short (~1 minute) [4].
Because of inconsistencies between theoretical and
redl values, we intended to reduce this difference by
changing values of parameters specific for the method.
Our origindl contribution is developing an dlgorithm for
this method, and its implementation inside source
code, thus obtaining a computer application capable of
processing estimations with custom values for all
specific parameters.

In the following, we present all algorithm steps,
from a general point of view, and not specific to a
programming language, because the same algorithm
can be successfully implemented in most programming
languages currently used. Algorithm steps are
presented in parallel with theoretical concepts of this
method, following the natural order of the method's
required steps. After developing the computer
program able {o perform estimations based on parts
compadct drawing method, we ran it with custom values
for the specific parameters, {o dnalyse how their values

Aceastda metoda practica este recomandata
pentru a verifica valorile normei de consum estimate cu
ajutorul metodelor teoretice. Corectitudinea estimarii
creste cu numarul de piei croite, dar este drastic
influentata de diferentele dintre loturile de piei, caci
piei cu caracteristici diferite vor furniza valori diferite
pentru normade consum.

n prezent, departdmentele de proiectare nu sunt
intotdeauna in apropierea unui atelier de croit, ceea ce
face ca aceasta metoda sa piarda din teren.

METODE

Aceasta lucrare prezinta criterii ale algoritmizarii
metodei de estimare a normei de consum pe baza
desenadrii compacte a reperelor. Scopul lucrarii
prezente este de a estima cat mai corect consumul de
materiale, stiut fiind faptul ca intotdeauna au existat
diferente intre valorile estimate ale normei de consum
sicelereale, intalnite in productie.

Metoda Tn sine nu este una complexa, dar prezinta
aplicabilitate pe scarda larga Tn mediul industrial,
deoarece durata procesului de estimare este foarte
scurtd (~1 minut) [4]. Datorita neconcordantelor dintre
valoarea estimatd si valoarea reala a normei de
consum, s-a urmarit cum se poate reduce abaterea
dintre cele doua valori, intervenind asupra
parametrilor specifici procesului de estimare. Ca o
contributie originala, se enumera construirea unui
algoritm destinat implementdrii acestei metode in
cadrul aplicatiilor software si obtinerea unui program
de calculdator care permite modificarea valorilor
parametrilor de control di acestei metode.

In cele ce urmeazd, se vor prezenta pasii
algoritmului aferenti metodei, intr-o maniera generalga,
si nu specifica unui limbaj de programare, deoarece
acelasi algoritm poate fi implementat cu succes in
majoritatea limbajelor de programare existente. Pasii
algoritmului sunt prezentati in paralel cu conceptele
teoretice ale metodei, urmarindu-se astfel ordinea
fireasca de aplicare a etapelor de calcul. Ulterior, dupa
realizarea aplicatiei capabile sa estimeze norma de
consum cu ajutorul metodei de desenare compacta a
reperelor, am realizat estimari cu seturi de parametri
diferiti, pentru a observa cum variaza rezultatul final in
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are reflected into the final result. Finally, we state our
conclusions and we propose directions for future
research.

EXPERIMENTAL

Algorithmics for the Estimation Method

The specific algorithm for estimating material
consumption by the method of compact parts drawing
must achieve the following requirements:

e drawingacompact group of items;

e determining the group bounding rectangle —
forthe bounding rectangle variant;

e drawing a rectangle with proportional area to
the bounding rectangle area, corresponding to the
correction percentage — for the squares network
variant;

e drawing a network of squares over the parts
compactdrawing;

e counting squares from the network, in order to
find the material consumption.

Drawing a Compact Group of Items

Considering a group with n parts, and a necessary
xi for each item separately, in the first stage, the
proportionality coefficient Kis determined.

Considering 5 parts (vamp, qudrter, counter,
tongue and toe-cap) and amounts (2,4,2,2,2) for edch
part/item separately (the amount represents the
number of parts required for the final product), the
coefficient of proportionality K aims at reducing the
number of items to be drawn by dividing the parts
necessary toits "the greatest common divisor".

The reduced necessary will be (1,2,1,1,1) and the
coefficient of proportiondlity K = 2. Generally, for
footwear K = 2, becduse the final product is a pair of
shoes, not a single shoe. Thus, the number of items is
reduced by half, i.e., from 12 parts to 6. Such a
reduction provides a required processing time in
inverse ratio to the Kvalue. In this case, processing time
wasreducedtohalf(1/K=0.5).

Finding the final drawing layout is based on trying
several variations, and retdining the most compact.
Quantifying the degree of compactness of a washer is
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functie de valorile specifice metodei. La final, sunt
prezentate concluziile si sunt propuse noi directii de
cercetare.

PARTEA EXPERIMENTALA

Algoritmizarea metodei de estimare

Algoritmul specific metodei de estimare a
consumului prin desenarea reperelor trebuie sa
realizeze toti pasii aferenti acestei metode, adica
urmatoarele cerinte:

e desenareacompactdaunuigrup derepere;

e determinarea dreptunghiului de gabarit aferent
grupului desenat - pentru varianta dreptunghiului de
gdbarit;

» desenarea unuidreptunghide arie proportionala
cu cea a dreptunghiului de gabarit, conform procentajului
de adaos - pentruvarianta patratelelor;

e trasarea unei retele de patratele suprapuse
peste reperele desenate;

* numararea patratelelor valide in vederea
estimdriinormeide consum.

Desenarea compacta a unui grup de repere

Considerand o garnitura cu n repere si un necesar
de xi pentru fiecare reper in parte, in prima etapa se
stabileste coeficientul de proportionalitate K.

Fie reperele (caputa, caramb, staif, limba, varf) si
necesarul de (2,4,2,2,2) pentru fiecare reper in parte.
Suma reperelor necesare reprezinta numarul de repere
al setului. Stabilirea coeficientului de proportionalitate
K urmareste reducerea numarului de repere ce
urmeaza a fi desenate, prin divizarea necesarului de
repere la"cel mai mare divizor comun" al dcestuia.

Setul redus va fi (1,2,1,1,1) si coeficientul de
proportionalitate K=2. Tn general, pentru articole de
incdltaminte K=2, produsul final fiind perechea de
incdltaminte, si nu un pantof. Astfel, numarul de repere
ce urmeaza a fi desenat s-a redus la jumatate, adica, de
lal2reperela6.0astfel dereducereasigura untimpde
procesare invers proportional fata de cel necesar cu
valoarea K. n acest caz, durata de procesare s-aredus la
jumatate (1/K=0.5).

Stabilirea variantei de desenare finala are la baza
incercarea mai multor variante si retinerea celei mai
compacte. Cuantificarea gradului de compactitate al
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done by calculadting the overall area of the rectangle, so
from the number of variants tested, the variant with
the smallest overdll dred of the rectangle will be
retdined. Variants tested are individudlized by the
orderinwhich parts are selected.

Generating alternative layouts is based on
combinatorics: considering a set of parts (1...n),
different variants (vi) result by permutations of this set.
Thus, for n items, the number of variants tested is at
most n!. If processing takes too long, other variants can
be stopped, respecting an initially imposed number of
attempts, or imposing @ maximum duration for
processing [5].

For a certain variant, parts compact drawing is a
two step process:

- drawing the first part, possibly centred in the
origin of the reference system; absolute position does
not affect consumption norm, but the relative position
between parts;

- drawing the rest of the parts, looking to find for
eachitem a compact position o those already drawn.

Searching for d position is achieved by a process of
orbiting [6] around the group of drawn items (Figure 2).
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unei garnituri se realizeaza prin calculul ariei
dreptunghiului de gabarit; astfel, din multimea de
varianteincercate, se va retine cea cu aria dreptunghiului
de gabarit cea mai mica. Prin varianta de desenare se
face referire laordineain care reperele sunt selectate.

Generarea variantelor are la baza combinatorica:
considerand un set de repere (1...n), varidntele vi se
genereaza permutand acest set de repere. Astfel,
pentru n repere, numarul de variante incercate este de
cel mult n!. Tn cazul duratelor de procesare prea mari,
se poate opri incercarea altor variante, respectand un
numar de incercari initial impus, sau o durata maxima
de procesareimpusa [5].

Pentru o anumita varianta, desenarea reperelor
este un procedeuin 2 pasi:

- desenarea primului reper, eventual centrat in
originea sistemului de referinta; pozitia absoluta nu
influenteaza norma de consum, ci pozitia relativa dintre
repere;

- desenarea restului de repere, cautand pentru
fiecare reper o pozitie cat mai compacta fata de cele
dejadesenate.

Cdutarea unei pozitii se realizeaza printr-un
procedeu de orbitare [6] a reperuluiin jurul grupului de
repere desendt (Figura 2).

r=(wl+w2)/2+dw
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Figure 2. lllustration of orbit processing parameters
Figura 2. llustrarea parametrilor procedeului de orbitare

Orbital approach means that the item revolves
dround already drawn ones. Considering bounding
dimensions hi, wi for parts dlready drawn, and for the
part to be added, the {rajectory orbit radius will be
equal to the distance between the centres of these two
rectangles, initially aligned horizontally, plus a safe
distance dw, used to avoid premature intersection
(Figure 3).

Prin orbitare, reperul de addugat graviteaza in
jurul grupului de repere deja desenat. Considerand
dimensiunile de gabarit hi, wi pentru reperele
desenate, respectiv reperul de adaugat, raza cercului
considerat traiectorie de orbitare va fi egala cu distanta
dintre centrele celor doua dreptunghiuri, initial aliniate
pe orizontald, plus o distanta de siguranta dw, necesara
ocolirii cazului de intersectare prematura (Figura 3).
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Figure 3. lllustration of premature intersection cdse (adverse event)
Figura 3. llustrarea cazului de intersectdre prematura (cdz nefavorabil)

Premature intersection appears when those two
bounding rectdangles intersect, while the item orbits on
the circular trajectory. To avoid this case, the orbit
radius is increased with a value dependent on the
diagonals of the two rectangles. As the didgonal di is
di’= (wi*+hi’), dw will be (d +d,)/2*c, where cis & safety
coefficient, c=1.05 ... 1.20. Orbital movement accuracy
is correldted to the centre dngle £ (00,0,) increment.
As the increment value will be lower, the accuracy will
be higher. Regardless of the increment value, the orbit
must be subject to a full runway (0°, 360°).

For edch position on the path, a position closer to
the parts already drawn is determined based on an
algorithm that performs a polar approach (respecting
radius direction) until there is an intersection between
orbiting part (the new item) and the alreddy drawn
ones.

Comparison of two different positions (Figure 4)
in order to determine the best one is based on
determindtion of the tangential length between the
parts dlready drawn and the one to be added. The
higher the tangential length, the higher the perimeter
contact created by the new part, so it fits into the most
compact group of drawn items.

Intersectarea prematurd consta in intersectarea
celor doua dreptunghiurilor de gabarit in momentul
gravitarii reperului desenat pe orbita. Ocolirea acestui
caz se poate realiza prin suplimentarea razei orbitei cu
distanta dw, calculata in functie de diagonalele di ale
celor doua dreptunghiuri. Cum di’= (wi’+hi’), dw va fi
egal cu (d,+d,)/2*c, unde c¢ este un coeficient de
siguranta, c=1.05 ... 1.20. Precizia orbitarii este data de
precizia incrementului unghiului la centru £ (00,0,).
Cu cat valoarea incrementului va fi mai mica, cu atat
precizia metodei va fi mai mare. Indiferent de valoarea
incrementului, orbita se parcurge pe o deschidere de
0°,360°.

Pentru fiecare pozitie de pe traiectorie a reperului
care orbiteaza, se determina o pozitie cat mai aproape
de reperele deja desenate, printr-un algoritm care
realizeaza o apropiere polara (de-a lungul razei) a
reperului, pana cand, la limita, exista intersectie cu
grupul de repere desenat.

Compararea a doua pozitii distincte (Figura 4) in
scopul stabilirii celei mai bune are la baza determinarea
lungimii de tangenta dintre reperul de desenat si grupul
de repere existent. Cu cat lungimea de tangenta este
mai mare, cu atat reperul realizeaza un contact
perimetral mairidicat, adica se integreaza mai compact
ingrupul de repere desenat.

Figure 4. Different drawing positions, depending on parts position over the path
Figura 4. Variante de desenare diferita, in functie de pozitia reperului pe traiectorie
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In order to obtdin more compact layouts, it is
possible to try polygonal trajectories (Figure 5), with
the observation that the direction of the beam is
perpendiculdar to the trajectory (beam direction
coincides with the apothem direction); for circular
trajectory, it follows the same principle, only that here,
this direction coincides with the direction of radius, in
which case it is no longer necessary to calculate the
normal direction for the distance travelled over the
trajectory.

Pentru obtinerea unor asezari mai compacte, se
pot Tncerca traiectorii poligonale (Figura 5), cu
observatia ca directia polara de apropiere este
perpendiculara pe traiectorie la pozitia locala (directia
polara coincide cu directia apotemei); n cazul
traiectoriei circulare, se respecta acelasi principiu, cu
precizarea ca aici directia polara coincide cu directia
razei, adica nu mai este necesar calculul directiilor
normale specifice distantei parcurse pe traiectorie.

=4

Figure 5. Alternative orbital trajectories
Figura 5. Traiectorii alternative de orbitare

When building these alternative paths, as the
outlines of regular polygons, attention should be paid
in order to avoid the unfavourable case of premature
intersection. One solution is that the polygon be
circumscribed to the initial circular trajectory (polygon
apothem coincides with the radius value).

Determination of the Group Bounding Rectangle

Overall group bounding rectangle is determined
after drawing the last part; during the orbital
movement of parts, the bounding rectangle shows
intermediate values, when it is taken in the calculdtion
of additional distance dw. Thus, the latter calculated
value of this rectangle is the desired one.

For example, considering (MNPQ) the bounding
rectangle for the last drawn part, and (ABCD) the
bounding rectangle for the already drawn parts, the
coordinates of the final bounding rectangle (TUVZ) dre
determined based on the aforementioned {wo
rectangles, sothatitincludesthem (Figure 6).

Construirea acestor traiectorii alternative,
contururi ale unor poligoane regulate, trebuie sa
prevada ocolirea cazului nefavorabil de intersectare
prematura. Una din solutii este ca aceste poligoane sa
fie circumscrise traiectoriei circulare initiale (apotema
poligonului coincide cavaloare cu raza cercului).

Determinarea dreptunghiului de gabarit aferent
grupului desenat

Dreptunghiul de gabarit aferent grupului se
determind dupa desenarea ultimului reper; acest
dreptunghi de gabarit prezintd valori intermediare,
cand este luat n calculul distantei suplimentare dw.
Astfel, ultima valoare calculata a acestui dreptunghi
reprezinta valoarea cautata.

Spre exemplu, considerand (MNPQ) dreptunghiul
de gabarit aferent ultimului reper desenat, si (ABCD)
conturul de gabarit al reperelor deja desenate,
dreptunghiul final de gabarit (TUVZ) se determina pe
baza coordonatelor celor doua dreptunghiuri precizate
anterior, astfelincat sa le cuprinda (Figura 6).
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Figure 6. Finding the bounding rectangle
Figura 6. Determinarea dreptunghiului de gabarit

Drawing a Rectangle with Proportional Area to the
Bounding Rectangle Area, Corresponding to the
Correction Percentage

Desenarea unui dreptunghi de arie proportionala cu
cea a dreptunghiului de gabarit, conform
procentajului de adaos

Considering the bounding rectangle of area 51, and
the correction percentage p, the area for the rectangle
corresponding tothe material estimation will be:

Considerand dreptunghiul de gabarit de arie S1 si
procentajul de adaos p, dreptunghiul corespunzator
estimdriinormeide consum va avea aria:

$2=S1(1+p) (4)

Although its area was determined, it is
desthetically required to draw this rectangle at a
constant distance x from the bounding rectangle,
feature similar to using the offset function (Figure 7).

Desi aria acestuia s-a determinat, din punct de
vedere estetic se poate urmadri desenarea acestui
dreptunghi in jurul celui de gabarit la o distanta
constantd x, desen similar obtinut prin aplicarea
functiei offset (Figura 7).
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Figure 7. The two rectangles show proportional area and constant distance between sides
Figura 7. Cele doua dreptunghiuri prezinta arie proportionala si distanta constanta intre laturi

Thus, the value x needs to be determined based
on S1andp. Considering S1=db, and

Astfel, apare situatia determinarii valorii x in
functie de S1sip. Considerand S1=ab, si

S2=(a+x)(b+x)=S1(1+p) (5)

by the substitution of terms known, we obtdin the
equationinx:

prin substitutia termenilor cunoscuti, se obtine ecuatia
nx:

X +x(3+b)+3b=3b(1+p) (6)
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This is dan equation of degree 2 with coefficients
(1,G6+b,-dbp), where p — correction percentage; d, b —
side dimensions for the bounding rectangle
determined previously.

In this cdse, equation solving will provide a
positive and a negative value, or, by exception, it can be
a perfect square. In both cases, x will be associated with
the highest value.

Drawing a Network of Squares over the Parts
Compact Group

Considering squdre side dimension dl, the
number of squares horizontally po, and vertically pv
respectively, the number of squdres is calculated
based on the width @ and height b of bounding
rectangle. Thus: po = [d/dl], pv = [b/dl], where [x] is
the whole number of x. If the d/dI dnd b/dl ratios are
not integer values, po and/or pv will be supplemented
by one unit.

Aceasta reprezinta o ecuatie de gradul 2, cu
coeficientii (1,d+b,-dbp), in care p - procentajul de
adaos, d,b - dimensiunile laturilor dreptunghiului de
gabarit determinat 1a punctul anterior.

Tn acest caz, ecuatia va furniza o solutie pozitiva si
una negativa sau, prin exceptie, poate fi un patrat
perfect. In ambele cazuri, se va retine pentru x valo&rea
cea maimare.

Trasarea unei retele de patratele suprapuse peste
reperele desenate

Considerand dimensiunea laturii unui patratel dJ,
numarul de patratele pe orizontala po, respectiv
verticala pv se calculeaza in functie de latimea g,
respectiv inaltimea dreptunghiului de gabarit b. Astfel :
po=[d/dl], pv=[b/dl], unde [x] reprezinta partea
intreagd a numérului x. Tn cdzul in cire rdpoartele d/dl,
respectiv b/dl nu reprezinta numere intregi, valorile po
si/sau pvse vor suplimenta cu o unitate.

(Bn/E

Figure 8. lllustration of squares grid
Figura 8. llustrarea retelei de patratele

Generalizing, the number of squares corresponding
toan axis will be:

Generalizand, numarul de patratele corespunzator
uneiaxevafi:

p=[r]+[{r+e}] (7)

where [{r+e}] is the whole of the fractional part,
supplemented with € - 0. This equation works properly
for values of € correlated with computer accuracy (& =
1E-10, for example). Thus, the network will include (po
xpv)squares, ofimposed side size d/.

Between network size (po x dl) x (pv x dl) and
overdll dimensions of the bounding rectangle a x b
there can be differences corresponding to the x-axis,
or y-axis: dx, dy respectively. Depending on drawn grid
positioning over compact parts group, these
differences can be distributed evenly or unevenly
(Figure9).

unde [{r + € }] reprezinta partea intreagd din partea
fractionara suplimentata cu € 0. Aceastd ecuatie
functioneaza corespunzator pentru valori ale lui €
corelate cu precizia de lucru a calculdtorului (e=1E-10,
spre exemplu). Astfel, reteaua va cuprinde (po x pv)
patratele, de laturaimpusad/.

Tntre dimensiunile retelei (po x dl) x (pv x dl) si
dimensiunile dreptunghiului de gabarit d x b pot exista
diferente dupd axd x, sau y: dx, respextiv dy. in functie
de pozitionarea retelei peste grupul de repere desenat,
aceste diferente se pot distribui uniform sau inegal
(Figura9).
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Figure 9. lllustration of squares grid for different insertion points;
left — network is centred over the bounding rectangle;
right — overlapping with the bounding rectangle in the lower left corner
Figura 9. llustrarea retelei de patratele pentru diferite puncte de insertie;
stanga — centrarea peste dreptunghiul de gabarit;
dreapta — suprapunerea cu dreptunghiul de gabarit in coltul stanga jos

Counting Squares from the Network, in Order to Find
the Material Consumption

Counting valid squares from the original network
is done in order to estimate the value of consumption
norm. If the initial network contdins P = (po x pv)
squares, after counting, up to P squares will remain,
some of which are deleted as they do not meet
counting conditions. Considering the number of final
squares Pf<=P the estimated consumption normis:

Numararea patratelelor valide in vederea estimarii
normeide consum

Numadrarea patratelelor valide din cadrul retelei
originale se realizeaza In scopul estimarii valorii normei
de consum. Daca initial reteaua continea P=(po x pv)
patratele, dupa numarare, vor ramane cel mult P
patratele, o parte din acestea fiind eliminate, deoarece
nu se supun conditiei de numadrare. Considerand
numarul de patratele final Pf<=P, valoarea estimata a
normeide consum este:

Nc=Pf x dI’ (8)

where dF is the dred of & squére.

unde dF reprezinta suprafata unui patratel.

— ~ b

Figure 10. lllustration of squares network before and after consumption norm estimation
Figura 10. llustrarea retelei de patratele Tnainte si dupa estimarea normei de consum

The condition of square validation (counting) is
that it must intersect at ledst one part from the group,
or be placed inside it (Figure 10). Sometimes the
intersected surface of a square does not coincide with
its own dred, in which case only a certdin percentage of
the ared is occupied by parts intersection. In this case it
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Conditia validarii (numararii) unui patratel este ca
acesta sa intersecteze sau sa se gaseasca in interiorul
oricarui reper desenat (Figura 10). Uneori, suprafata
intersectata a unui patratel nu coincide cu aria sa, caz’in
care doar un anumit procentaj din aria patratelului este
ocupatd. Tn acest caz, se recomandi validarea
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is recommended {o count only those squares whose
intersected areais above a limit value, forinstance, 10%
oftheirown area.

Implementing the Algorithm Inside a Computer
Application

The algorithm developed for material estimation,
using compact parts drawing method, was
implemented into source code, thus resulting in a
computer application for estimation processes.
Through the objects from computer interface, the
operator caninput values for specific parameters:

» forboundingrectangle variant[7]:

- correction percentage p [%]; this value can
varyintherange of 5...20[%];

e forsquadresvariant:

-square side size dl [dm]; preset values for dl
are (1.00, 0.75, 0.66, 0.50, 0.33, 0.25, 0.20) [dm], or
corresponding fractional values (1, 3/4, 2/3, 1/2, 1/3,
1/4,1/5) [dm].

- the inferior limit for the percentdge of a
square intersection area with drawn parts; this value
canvaryintherange of 0...100[%].

Also, the estimation process can run with custom
values for these parameters, but it is important to use
common values, specific to the nature of the process.
Thus, the possibility of theoretical estimations is
reduced to conclusive values.

In order to make an estimation using our software,
these next steps are required:

1) selecting a group of parts (e.g. footwear parts)
and calling the estimation routine — the softwdre
dutomatically identifies individual parts, so there is no
need to predefine them. For each part, the software
verifies whether it is symmetric, and calculates the
afferent area and perimeter, using a conversion scale
from pixels to millimetres. Parts identified as being
symmetric are rotated to a position which favours the
estimation process;

2) setting required quantity for each part — the
operator can input these values through specific
objectsfrom the interface;

3) displdying characteristics for selected parts —
values presented in steps 1) and 2) dre automatically
tabled inside lists, as shown in Figure 11. For area and

(numararea) patratelelor a caror arie ocupata
depaseste un anumit procentaj din aria totald; de
exemplu 10%.

Implementarea algoritmului in cadrul unei aplicatii
de calculator

Algoritmul destinat estimarii normei de consum pe
baza metodei de desenare compacta a reperelor a fost
implementat, cu ajutorul programarii, in cadrul unei
aplicatii software, obtinandu-se in acest mod posibilitatea
estimarii asistate de calculator. Prin intermediul obiectelor
de pe interfata programului, se solicitd operatorului
urmatoarele valori, specifice procesului de estimare:

e pentruvariantd dreptunghiului de gabarit [7]:

- valoarea procentdjului de adaos p [%];
aceasta valoare se poate variainintervalul 5...20[%];
e pentruvarianta patratelelor:
- dimensiunea laturii unui patratel d/ [dm];
valorile predefinite pentru d/ sunt (1.00, 0.75, 0.66,
0.50,0.33,0.25,0.20) [dm], sau corespunzator valorilor
fractionale (1,3/4,2/3,1/2,1/3,1/4,1/5) [dm].
- limita inferioara a procentajului ariei ocupate
a unui patratel de intersectii cu reperele desenate [%];
aceasta valoare se poate variainintervalul 0...100[%].

Bineinteles, procesul de estimare se poate realiza
si cu valori particulare pentru acesti parametri, dar este
important sa se foloseasca valori uzuale, specifice
estimarii de acest gen. Astfel, posibilitatea estimarilor
teoretice se restrange la multimea estimarilor
concludente.

Pentru a realiza o estimare, cu ajutorul
programuluinostru, se parcurg urmatoarele etape:

1) selectarea unui grup de repere si apelarea
functiei de estimare — programul identifica automat
reperele individuale, nefiind necesara operatia de
predefinire a acestora; ulterior, pentru fiecare reper in
parte, programul verifica daca acesta prezinta simetrie
sau nu si calculeaza automat aria si perimetrul, pe baza
unei scari de echivalenta pixeli-milimetri. Reperele
identificate ca fiind simetrice sunt rotite automat intr-o
pozitie care favorizeaza algoritmul de estimare;

2) stabilired necesdrului pentru fiecare reper —
operatorul poate introduce valori prin intermediul
obiectelor de pe interfata de lucru;

3) afisarea caracteristicilor setului de repere —
valorile prezentate in cadrul etapelor 1) si 2) sunt
tabelate automat in cadrul unor liste, prezentate in
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perimeter, there dre two values; the first characterizes
the part, while the second, the product (article), their
division being equal to the quantity required for each
partinside the product.

[items ][ sym. ] [gnt. ] [ Parts Area ]

Figura 11. Pentru perimetru, cat si pentru arie, sunt
furnizate doua valori; prima caracterizeaza reperul, iar
a doua produsul, raportul celor doua valori fiind egal cu
numarul de repere similarein cadrul produsului.

[ Parts Perimeter |

[-] [-] [-] [dm2] [dm]

1 simoy 2 1.820/3639 6.263/ 1252

2 none 4 1.088 /4,393 4644 /18577

3 sim_op 2 0.538 /1.076 4515 /9,031

4 sim oy 2 0.464 / 0.927 3309 /6,619

5 | m”u 0.380 / 0.760 2.394/ 4.788
12 10.795 51.541

Figure 11. Lists used to displdy information about selected parts
Figura 11. Liste prin intermediul carora se afiseaza informatii despre reperele setului

Thus, 5 parts have been identified, of which one is
not symmetric. The set contains a total of 12 parts, with
3total dred of 10.8 [dm’] &nd & perimeter of 51.5 [dm].

4) setting process values — through objects from
computer interface, the operator can set values for the
correction percentage p, square side size dl and the
limit dcceptance value for one square intersected area;

5) estimation process — from all values presented
in steps 1-4, considered input data, the software
estimates consumption norm; first 8 compact drawing
group is computed, which is then interpreted in the
bounding rectangle variant and in the square variant
[8]. The results from the estimation process,
considered output data, are presented as text and
image.

Notations used have the following meaning:

e Nc_d, Nc_p — the values for both estimation
variants;

e multiplication factor — mathematically, this is
the "greatest common divisor" for all required
guantities for edch part; e.g., for a footwear article,
estimation is made for one shoe, and this factor value
willbe 2;

e correction percentage — is the value that
corrects bounding rectangle area for parts compact
group;

 initial surface and final surface —represent the
numerical value for bounding rectangle area, and for
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Astfel, au fost identificate 5 repere, dintre care unul
nu prezinta simetrie. Setul contine un total de 12 repere,
cuariatotald de 10.8 [dm’] si perimetrul de 51.5 [dm].

4) stabilirea valorilor de proces — prin intermediul
obiectelor de pe interfata programului, operatorul poate
selecta valori pentru procentdjului de adaos p,
dimensiunea laturii unui patratel dl, si pentru valoarea
prag, considerata limita inferioara a procentajului ariei
ocupate.

5) estimarea propriu-zisd — pe baza tuturor
valorilor prezentate la punctele 1-4, considerate date
de intrare, programul estimeaza norma de consum,
realizand initial o asezare cat mai compacta pentru
reperele selectate, pe care o interpreteaza ulterior in
varianta dreptunghiului de gabarit si a patratelelor [8].
Rezultatele procesului de estimare, considerate date
deiesire, sunt prezentate sub forma de text siimagine.

Notatiile folosite au urmatoarea semnificatie:

e Nc_ d, Nc_p — valoarea normei de consum,
pentru cele doua variante de estimare;

e coeficientul de multiplicare — matematic,
reprezinta c.m.m.d.c. al multimii necesarului din
fiecare reper in cadrul produsului. Este folosit pentru a
reduce durata de estimare; spre exemplu, in cazul unei
perechi de pantofi, estimarea se realizeaza doar pentru
un picior, iar valoarea coeficientului este 2;

e procentajul de corectie — reprezinta valoarea
cu care se corecteaza suprafata dreptunghiului de
gabarit aferent grupuluide repere;

e suprafata initiala si suprafata finalda —
reprezinta valoarea numerica a ariei dreptunghiului de
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the one that reflects consumption norm; difference in
dread of these rectangles is reflected by the correction
percentage;

e side size and squdre surface — characterise the
dimensions for @ square or for the network mesh,
specificto this variant;

e number of squares — is the total of counted
squares, after validation process;

e square validation — represents square
counting condition; in this cdse, counting had been
done for alimit value of 10%.

gabarit, si a celui de estimare a consumului; diferenta
de arie dintre aceste dreptunghiuri este reflectata de
catre procentajul de corectie;

e dimensiunea laturii si suprafata patratelului —
caracterizeaza marimea unui patratel, sau ochiul
reteleifolosite, specifice dcesteivariante;

* numar patratele — reprezinta totalul de patratele
considerate valide, in urma procesuluide numarare;

e validare patratel — reprezinta conditia de
numdrare a unui patratel; in acest caz, numararea s-a
realizat pentru o valodre prag de minim 10%.

Table 1: Output data for the estimation process based on compact parts drawing
Tabelul 1: Date de iesire ale estimarii normei de consum, pe baza metodei de desenare compacta a reperelor

Nc_d = 17.05 [dm2/per]

B) squdres network variant
B) varianta pdtrdtelelor

multiplication factor: 2
coeficient de multiplicdre: 2
detdils Nc_p | squares network estimation
detalii Nc_p | estimare suprafatd pdtrdtele
- side size: 0.75 [dm]
- dimensiune laturd: 0.75 [dm]
- square surface: 0.56 [dm]
- suprafatd pdtratel: 0.56 [dm]
- number of squares: 15
- numdr pdtrdtele: 15
- square validation: intersected surface >= 10 [%]

- validare pdtrdtel: suprafata intersectatd >= 10 [%]

Images are generated by a graphic component,
capdble to madnage actions specific to vectorial
graphics. Images presented in this paper had been
exported from the program by this component.

Imaginile sunt generate cu ajutorul unei
componente grafice originale, capabile sa gestioneze
actiuni specifice graficii vectoriale. Imaginile expuse in
cadrul acestui articol au fost exportate din program cu
ajutorul acestei componente.

Leather and Footwear Journal 12 (2012) 2
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Once this application hds been developed,
estimations for different parts sets can be done, using
different values for process parameters. Controlling
these parameters allows obtdining an estimation
range, and not a single value.

It is important that the estimation process be
stable, thus there should not be big differences
between values estimated by different methods; also,
estimation process must be relevant, thus differences
between theoretical estimations and real values must
be edsytotolerate.

From this statement, in the following section dre
presented results using different values for estimation
process parameters. We mdde estimates for several
articles, and we presented our interpretations for a set
of parts considered suggestive.

CASE STUDY

For each estimation variant, using compact parts
drawing method, output datd has been dnalysed for
different sessions run with different values for process
parameters, for a single parts set. Thus, Table 2
centrdlizes estimations made using the bounding
rectangle variant, and Table 3 with Figures 12 and 13
centrdlize estimations made using the network squares
variant.

Odata dezvoltata aceasta aplicatie, se pot realiza
estimari pentru diverse seturi de repere, folosind diverse
valori pentru parametrii de proces. Controlul acestor
parametri permite obtinerea unui domeniu pentru
norma de consum si nu doar a uneisingure valori.

Important este ca procesul de estimare sa fie
stabil, adica sa nu existe diferente mari intre valorile
estimate prin diferite variante si sa fie relevant, adica sa
nu existe diferente mari intre valorile estimate si
valorile reale ale consumului de materiale.

Pornind de |a aceasta afirmatie, in urmatoarea
sectiune sunt prezentate rezultate ale estimarii
folosind diverse valori pentru parametrii de proces. Am
realizat estimari pentru mai multe articole si vom
prezenta interpretarile noastre pentru un set de repere
considerat sugestiv.

STUDIU DE CAZ

Pentru fiecare varianta de estimare a normei de
consum Nc, pe baza desenarii compacte a reperelor, s-a
urmarit evolutia datelor de iesire, modificand parametrii
specifici fiecarei variante, pentru un acelasi set de
repere. Astfel, Tabelul 2 centralizeazad estimari realizate
cu ajutorul variantei dreptunghiului de gabarit, iar
Tabelul 3 impreund cu Figurile 12 si 13 centralizeaza
estimari realizate cu ajutorul variantei patratelelor.

Table 2: Estimations for the consumption norm for a footwear article,
using bounding rectangle variant, for different control parameters
Tabelul 2: Estimari ale normei de consum ale unui articol de incal{aminte,
cu ajutorul variantei dreptunghiului de gabarit, pentru diferiti parametri de control

5 16.08
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Table 2: Continued
Tabelul 2: Continuare

Table 3: Estimations for the consumption norm for a footwear article,
using squares network variant, for different control parameters
Tabelul 3: Estimari ale normei de consum ale unui articol de incaltaminte,
cu ajutorul variantei patratelelor, pentru diferiti parametri de control

-————
-————
15.33 13.33 10.89
-————
I e k\ K(if"%}) g \1
: a2
e PO FE O
\ﬁ_/jy ﬂg"ﬁvﬁ 2 ] prsp DSl get 4]
e[| | e 7—& “CHT
a) b) c d

Figure 12. Square network ldayout after validation process, for 4 out of 28 varidnts exposed in Table 3
Figura 12. Aspectul retelei de patratele dupa etapa de validare, pentru 4 din cele 28 de variante expuse in Tabelul 3
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depending on square side size, for different validation conditions
Figura 13. Variatia normei de consum, in functie de dimensiunea

1 0.75 0.67 0.5 0.33 0.25 0.2

Figure 13. Consumption norm evolution,

laturii patratelului, pentru diferite conditii de validare

Observations: Observatii:
o for bounding recténgle Vériént’ theory e 1n cazul variantei dreptunghiului de gabarit,
recommends 3 ringe of 5-10 [%] for the correction cultura de specialitate recomanda pentru procentajul

percentage;

e forthesquadresvariant,
size is 1[dm]. Regarding the li
standard value; the person

consumption norm notices when a square is less

occupied and does not count it;
e bounding rectangle va

values than squares network variant; this behaviour
can be expldined by the fact that both variants start
from the same compact parts group, but the bounding

rectangle variant considers gro
value, while squares network

during the counting process, because squares from the
original network or those less occupied can be ignored

ifthereisnointersection;

e squdres network variant run for small square
side size (e.g. dI=1[mm]) is equivdlent to a technique of
surface meshing [9] (Figure 14); as square side size

decreases, estimated value gets

this observation is not important for the estimation
process, but it might be properly used for other

purposes.

Figure 14. The estimation method based on parts compact drawing,
done for a small square side size, is equivalent to a surface meshing technique
Figura 14. Metoda de estimare a consumului, bazata pe desenarea compacta a reperelor,
apelata pentru o dimensiune redusa a patratelului, este echivalenta cu o tehnica de discretizare a suprafetei
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de corectieintervalul de 5-10 [%];

e 1n cdzul variantei patratelelor, in practica
industriala, patratelul are latura de 1[dm]. Referitor la
valoarea prag, nu exista o precizare standard; in

inindustry, square side
mit value, there is no

that estimates the practica industrial3, persoana care estimeazi norma de

consum sesizeaza cazul in care un patratel este ocupat
intr-o masura prea mica, si nufl numara;

ridnt generates larger e varianta dreptunghiului de gabarit genereaza

up limits as & minimal

estimari Tn general mai mari decat varianta
patratelelor; acest lucru se poate explica prin faptul ca
amandoua variantele pornesc de la un acelasi grup de
repere, dar varianta dreptunghiului de gabarit
estimeaza norma de consum considerdnd limitele

variant has tolerance grupului ca valoare minim&, in timp ce varianta

closerto parts set area;

pentrualte scopuri.

A

A FJ‘

[mm=2C
[EimE

O

patratelelor prezinta tolerantda in cazul numararii,
putand exclude patratele din interiorul retelei, sau cele
ocupate intr-o masura mairedusa;

e varianta patratelelor apelata pentru dimensiuni
reduse ale patratelului (spre exemplu dl=1[mm]) este
echivalenta cu o tehnica de discretizare [9] a suprafetei
(Figura 14); cu cat dimensiunea laturii scade, cu atat
valoarea estimata se apropie de aria setului de repere;
aceastd observatie nu prezinta importanta pentru
procesul de estimare, dar se poate folosi cu succes
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Interpretation for the Estimation Process Based on
Compact Parts Drawing Method

Interpretarea procesului de estimare asistata prin
metoda desenarii compacte

Table 4: Collapsing estimation domains
Tabelul 4: Restrangerea intervalelor de estimare

bounding rectangle
dreptunghiul de gdabarit

16.08 - 18.38

16.08 - 16.85

e estimation process involves collapsing
theoretical estimation domadins to conclusive ones
(Table 4);

e conclusive domadins of different methods must
suggest approximately the same values;

e some particular values can reduce the
differences between consumption norm values
estimated by the computer;

e particular values for bounding rectangle
variant are those for a correction percentage of 5-
10[%];

e setting particular values for squares network
variant requires analysing network layouts (Figure 12)
and values evolution (Figure 13) for all estimations;
values deviations decrease when limit vdlue increases,
and when square side size decredses;

e for the analysed set, a consumption norm of
16.50 [dm’/per] is estimated; for bounding rectingle
variant, this value corresponds to a correction
percentage of ~7.7%, and for squares network variant,
correspond dI=0.5[dm] and dI=0.75[dm] respectively,
with a limit value of 10% (Figure 15).

N,
'8 \
|

}'-—0—

mZ il
DR

e procesul de estimare presupune restrangerea
intervalelor de estimare teoretica, la intervale
concludente (Tabelul 4);

intervalele concludente, generate prin metode
diferite, trebuie sa sugereze aproximativ aceleasi valori;

e prin utilizarea unor valori particulare, se pot
reduce diferentele dintre valorile estimate de catre
calculator pentrunormade consum;

e valorile particulare pentru varianta
dreptunghiului de gabarit sunt cele corespunzatoare
procentajului de adaos de 5-10[%];

¢ stabilirea valorilor particulare pentru varianta
patratelelor se realizeaza interpretand aspectul retelei
(Figura 12) si evolutia valorilor (Figura 13) pentru toate
estimarile; dispersia valorilor scade cu cresterea valorii
prag si cu scaderea dimensiunii patratelului;

e pentrusetul de repere analizat, se estimeaza un
consum de 16.50 [dm’/per]; pentru varidntd
dreptunghiului de gabarit, aceasta valoare corespunde
procentajului de corectie de ~7.7%, si pentru varianta
patratelor corespund dI=0.5[dm], respectivdl=0.75[dm],
fmpreuna cu o valoare prag de 10% (Figura 15).

7715 \
Y‘w |
==

N

Figure 15. Final layouts for squdres network variant
Figura 15. Aspecte ale retelei de patratele pentru valoarea finala a normei de consum
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CONCLUSIONS

e An algorithm for the estimation method,
based on compact parts drawing, in order to get the
consumption norm for ledther and synthetic products
has the main advantage that original estimation
duration is reduced, by using computers to simulate
estimation process; algorithms and software solution
presented in this paper had been developed by the
authors;

e The software for material estimations hds an
educative attribute, becduse it favours concepts for
footwear design, and it generates suggestive analytical
results andimages, in aninteractive manner;

e Estimation method based on compact parts
drawing provides results similar {o the ones obtdined
by using other methods;

e There is no recommendation for a set of
particular values to use, becduse these values vary
from one article to another, for instance, from men's
shoes to women's boots, because parts of different
articles are grouped differently;

 Ifassisted estimation is used for a final stage, for
instance, for a bachelor's degree paper, it can be said that
estimation process is stable, and it significantly reflects
theoretical concepts for footwear design;

e If dssisted estimations are used for
manufacturing planning, it is necessary to reduce as
much as possible the differences between estimated
and real values for material consumption; there will
always be differences between them, but it is
important that software applications provide relevant
solutions. An estimation is considered relevant if
differences between theoretical and practical values
dre edsy to tolerate. In industry there are more
variables than software specific parameters, and this
causes assisted design to lose ground, reducing its
credibility. This is & very important issue regarding
computer assisted design, which justifies focusing
efforts toimprove this situation;

e The technique for computer assisted material
estimation can provide relevant solutions for the
industrial environment, if it is subject to a solid
development, as part of automation solutions for
cutting departments; today there are numerically
controlled machineries that perform cutting, but they
have low reliability, high acquisition costs and supply-

Revistd de Pieldrie Incaltdminte 12 (2012) 2

CONCLUZII

e Algoritmizarea metodei de estimare a
necesarului de materiale pentru confectionarea
produselor din piele si inlocuitori pe baza desenarii
compacte a reperelor prezintd avantajul scurtarii
duratei practice de estimare a normei de consum, prin
utilizarea calculatorului pentru simularea procedeului
de estimare; algoritmii prezentati Tmpreuna cu
programul de calculator au fost realizati de catre autori;

e Programul de calculator destinat estimarii prezinta
caracter educativ, favorizand prezentarea conceptelor de
proiectare ale fincaltamintei, furnizand intr-un mod
interactivrezultate analitice sigrafice sugestive;

» Utilizarea metodei de desenare compacta pentru
estimarea consumului de materiale furnizeaza rezultate
comparabile cuceledle dltor metode de estimare;

e Setul de valori particulare variaza de la un tip
de produs la altul, spre exemplu, de la pantofi pentru
barbati la cizme pentru femei, deoarece repere ale
unor tipuri de articole diferite se grupeaza diferit;

e Cattimp estimarile cu ajutorul calculatoruluise
realizeaza ca etapa finald, spre exemplu, Tn cazul unui
proiect de licentd, se poate afirma ca estimarile sunt
stabile si reflecta semnificativ conceptele teoretice ale
proiectariiincaltamintei;

e Cattimp estimarile cu ajutorul calculatoruluise
realizeaza n scopul planificarii productiei, se impune
reducerea cat mai mult a diferentei dintre valoarea
estimata si valoarea reald a consumului; intotdeauna
vor exista diferente intre aceste valori, dar important
este ca aplicatiile software sa furnizeze solutii relevante
pentru industrie. O estimare se considerd relevanta
daca diferentele dintre valorile teoretice si cele practice
se pot tolera usor. In practica industrial3, existd mult
mai multi factori decat parametri specifici estimarii pe
calculator, iar acest lucru face ca estimarea asistata sa
piardd din teren. Acesta este un aspect foarte
important al proiectarii asistate, care justifica
concentrarea eforturilorin ameliorarea acestei situatii;

e Tehnica estimarii consumului de materiale,
asistata de calculator, poate furniza rezultate cu
aplicabilitate in mediul industrial, daca se dezvolta solid,
ca parte integrantd in solutiile de automatizare ale
procesului de croire; in prezent, exista utilaje controlate
numeric, care executd croirea, dar prezinta fiabilitate
redusa, costuriridicate de achizitie si cu consumabilele, si
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related costs, and they do not perform proper parts
nesting on leathers; thus, we wish to focus our efforts
to develop an algorithm capable of providing nesting
solutions as good as those of qualified workers. We can
use our experience from developing solutions for
computer dssisted material estimations, but research
requires time and collaboration with the industry that
produces numerical machineries.
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TRANSPARENTA ORIGINII PIEILOR BRUTE iN INDUSTRIA DE PIELARIE EUROPEANA
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TRANSPARENCY OF THE ORIGIN OF HIDES & SKINS IN EUROPEAN LEATHER INDUSTRY

ABSTRACT. Leather production fulfils & fundamental role in our society. It recovers the hides and skins that result from the production of medt for human
congumption dnd transform them into @ noble material that finds a lot of dpplicdtions in our modern life, at the same time generdting wealth and employment.
Consumers incredsingly demand reassurance that the products they buy dre not only fit for purpose but dlso that they are safe and produced in sound conditions
throughout their life cycle. Offences against social, environmental or ethical values stigmatise the product and the producer in the eyes of consumers who are
looking for ever incredsing sustdindble consumption habits. Europedn tanners recognise that consumers and customers care dbout what occurs before the hides or
sking dre generdted in slaughterhouses. The sensdtiondlistic news in the media regarding bad practices in farms, during the trangport of animals and &t the time of
slaughter have many times ddverse effects in the dred of public image of the tanning sector, although its activity starts after these phdses. European tanners are
interested in @ more pro-active attitude with regard to trangparency dand raceability of the origin of hides and skins so, the European Social Partners, COTANCE and
ETUF:TCL, decided in 2011 to develop together d project in this drea. The overdll dim is to provide both sides of the industry with intelligence for understanding the
issue and eldborating for the attention of the Socidl Partners of the European Leather Industry the Recommendations for further action in this field.

KEY WORDS: transparency, tracedbility, hides & sking supply chain

TRANSPARENTA ORIGINII PIEILOR BRUTE IN INDUSTRIA DE PIELARIE EUROPEANA

REZUMAT. Productia de piele indeplineste un rol fundamental in societatea noastra. Aceasta recupereaza pieile brute care rezulta din productia de carne pentru
consumul uman si le transforma intr-un material nobil, pentru care se gdsesc o multime de aplicatii in viata noastra moderna, in acelasi timp generand bogatie si
locuri de munca. Consumatorii cer din ce in ce mai mult garantia ca produsele pe care le cumpara nu sunt numai potrivite scopului, ci si sigure si fabricate in conditii
de siguranta pe tot parcursul ciclului lor de viata. Contraventiile la valorile sociale, de mediu sau etice stigmatizeaza atat produsul, cat si producatorul in ochii
consumatorilor, care cautd obiceiuri de consum cat mai durabile. Tabdcarii europeni recunosc faptul ca atat consumatorilor, cat si clientilor le pasa de ceea ce se
intdmpld Tnainte ca pieile brute sa fie generate in abatoare. Stirile de senzatie din mass-media cu privire la practicile rele din ferme, in timpul transportului
animalelor sitn momentul sacrificarii au deseori efecte negative asupra imaginii publice a sectorului de tabacire, cu toate cd activitatea acestuia incepe dupa aceste
faze. Tabdcarii europeni sunt interesati de o atitudine pro-activa cu privire la transparenta si trasabilitatea originii pieilor brute, asadar, partenerii sociali europeni,
COTANCE si ETUF:TCL, au decis in 2011 sa dezvolte impreuna un proiect in acest domeniu. Obiectivul general este de a oferi ambelor parti ale industriei informatii
pentruaintelege problemasi de a elabora, in atentia partenerilor sociali din industria de pieldrie europeanad, recomandari pentru actiuniviitoare in acest domeniu.
CUVINTE CHEIE: transparentd, trasabilitate, lantul de aprovizionare cu piei brute

LA TRANSPARENCE DE L'ORIGINE DES CUIRS BRUTS DANS L'INDUSTRIE EUROPEENE DE CUIR

RESUME. L3 production de cuir remplit un réle fonddmental déns notre société. Elle récupére les cuirs bruts qui résultent de 13 production de vidnde pour 13
consommadtion humadine et les transforme en un matéridu noble qui trouve un grand nombre d'applications dans notre vie moderne, en générant, dans le méme
temps, de richesses et d'emplois. Les consommateurs exigent de plus une garantie que les produits qu'ils achetent ne sont pas seulement dddptés a leur objet, mais
dussi qu'ils sont slrs et produits ddans de bonnes conditions tout au long de leur cycle de vie. Infractions contre les valeurs sociales, environnementdles ou éthiques
stigmatisent le produit et le producteur dans les yeux des consommateurs qui recherchent de plus en plus les habitudes de consommation durables. Les tanneurs
européens reconndissent que les consommateurs et les clients se soucient de ce qui se passe dvant que les cuirs bruts sont générés dans les dbattoirs. Les nouvelles
sensationnalistes dans les médias concerndnt les mauvaises pratiques dans les exploitations agricoles, pendant le transport des dnimdux et au moment de
|'abattage ont de nombreux effets néfastes sur I'image publique du secteur de |a tannerie, bien que son activité commence apres ces phases. Les tanneurs
européens sont intéressés par une attitude plus pro-active en matiére de transparence et de tragabilité de I'origine des cuirs bruts, dinsi que les partendires socidux
européens, COTANCE et ETUF:TCL, ont décidé en 2011 de développer ensemble un projet dans ce domdine. L'objectif global est de fournir les deux cotés de
I'industrie l'intelligence pour comprendre le probleme et d'élaborer, a I'attention des partenaires sociaux de I'industrie du cuir européenne, les recommandations
pour I'action future dans ce domdine.

MOTS CLES: transparence, tragabilité, chiine d'dpprovisionnement des cuirs bruts

*
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INTRODUCTION

v

Although Leather, as a material, displays an
extraordindry appeal in people, it is a fact that Tanning
still evokes in the general public an image of dirt,
stench, pollution, labour abuse or cruelty to animals,
notably because of campaigns of activist movements
seeking visibility. For such movements the daim is more
important than the means. Allegations made in the
pursuit of an objective dre often bidsed, false or
misleading with regard to the European situation, but
sadly evidence indicates also that there are serious
problems in certdin quarters of the industry, notably in
low-cost countries. Low-cost is often synonymous with
low socidl & environmental standards.

Media titles such as “Poison in Leather” or “Worst
polluting industry” predispose consumers against the
choice for leather. The damage that this state of affairs
causes to the Leather industry affects European
Companies and Workers alike. Their beneficial role in
and contribution to Society is not recognised, and
worse, it is often discredited.

The European leather industry is a victim of the
image conveyed by such activist organisations and the
media. It may well be that not all tanneries in Europe
have reached the highest standards in all aspects of
sustainable development and that here or there
improvements could be necessary or desirable.
Collectively, however, Europe's ledather industry holds
worldwide leddership in terms of socidl and
environmental performance, and more generally, in its
CSRvalues, principles and practices.

COTANCE and ETUF:TCL have been addressing the
image of the leather industry in & number of joint
projects launched since the turn of the Millennium as
part of their Social Dialogue Work Programme.

Why Transparency & Traceability in the hides &
sking supply chainT What is the link to the imdge of the
ledther sectorT

Tanners recover a residue of production from a
different industry and transform it into a working
material with unique properties and attractive appeal.
It is the dietary habits of the people on the pldnet that
drive the production of the raw materidls for the
tanning industry. Hides and skins are by-products and
tanners have little or no influence on the policies and
practices upstream of leather production.

INTRODUCERE

Desi pielea, ca material, prezinta un interes
extraordinar pentru oameni, cert este ca tabacirea inca
evocd publicului larg o impresie de murdarie, miros
urat, poluare, abuz al fortei de munca sau cruzime fata
de animale, in special din cauza campaniilor miscarilor
activiste care cauta vizibilitate. Pentru astfel de miscari
scopul este mai important decat mijloacele. Acuzatiile
facute in urmarirea unui obiectiv sunt adesea
partinitoare, false sau induc in eroare cu privire la
situatia europeana, dar, din nefericire, dovezile indica si
faptul ca exista probleme grave in anumite sectoare ale
industriei, n special in tarile cu costuri reduse (low-cost
countries). Costul redus este de multe ori sinonim cu
standarde sociale si de mediu scazute.

Titlurile de articole din mass-media, precum
,Otrava din piele” sau ,Cea mai poluanta industrie”,
creeaza consumatorilor predispozitia de respingere a
pielii. Daunele pe care aceastd stare de lucruri le aduce
industriei de pieldarie afecteaza atat companiile
europene, cat si lucratorii. Rolul lor benefic si
contributia adusa societatii nu sunt recunoscute si, mai
rdu, sunt de multe ori discreditate.

Industria europeana de pielarie este o victima a
imaginii transmise de astfel de organizatii activiste si de
mass-media. Este foarte posibil ca nu toate tabacariile din
Europa sa fi atins cele mai nalte standarde in toate
aspectele dezvoltarii durabile si sa fie necesare sau de dorit
Tmbunatatiri pe alocuri. Cu toate acestea, la nivel colectiv,
industria de pielarie din Europa este lider la nivel mondial
n ceea ce priveste performanta sociala si de mediu si, in
general, in ceea ce priveste valorile, principiile si practicile
de responsabilitate sociala corporativa.

COTANCE si ETUF:TCL au abordat imaginea industriei
de pielarie intr-o serie de proiecte lansate de la inceputul
mileniului ca parte a programuluilor de dialog social.

De ce transparenta si trasabilitate in lantul de
aprovizionare cu piei brutet Care este legatura cu
imaginea sectoruluide pielariet

Tabacarii recupereaza un reziduu de productie dintr-
o alta industrie si 1l transforma intr-un material de lucru,
atractiv si cu proprietati unice. Obiceiurile alimentare ale
oamenilor de pe planetd sunt cele care pun in miscare
productia de materii prime pentru industria de tabacire.
Pieile brute sunt produse secundare, iar tabacariiau putina
sau nici o influenta cu privire la politicile si practicile
anterioare productieide piele.
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However, people, notably in mature economies,
incredsingly want to know how the products they
consume performinterms of social, environmental and
other ethical aspects; and this applies throughout the
life-cycle of the product, from “cradle to grave”.

Although the leather industry's system
boundaries start with the generation of the hides and
skins when animals are flayed in the sldughterhouse,
people logically make the link between the animal skin
and leather and associdte animal breeding with leather
production.

There are certain aspects of animal breeding
preceding the life-cycle starting point of hides & skins
that rdise concern in society. These aspects concern
classical social & environmental issues such 3ds the
respect of core labour standards and the responsible
use of natural resources, but adlso, more recently,
animal welfare issues such as correct husbandry
practices, animal transport and humane slaughter
methods.

Bad practices in farms, during the transport of
animals and at the time of slaughter are unfortunately
put on the shoulders of the ledther industry when
targeted by animal Aactivist organisations without
scruples, spreading false information that these
practices exist due to the fact that leather is produced
and consumed.

Fortunately, Europe disposes a legislative
framework that ensures that bad practices in
agriculture and the meat industry are, if they occur, an
exception. Yet this is not necessarily the cdse in other
countries and notably in the developing world where
production of meat has seen an exponential growth
comparedtoindustrialised countries.

According to FAO figures, developing countries
surpassed developed countries in the production of
bovine hides in the Iate 19905 and in the production of
sheep and goatskins in the early 2000s. And there are
countries where notdble shortcomings in the area of
animal welfare and hide and skin production feature
systematically inthe media.

European tanners who source supplies from
foreign countries are increasingly exposed to the risk of
being publicly stigmatised for issues that are beyond
their control.

The European Social Partners decided in 2011 to
develop together a projectin this area for exdmining:

- the effects of media news on the image of the
industry,
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Cu toate acestea, oamenii, in special in economiile
mature, vor din ce in ce mai mult sa stie ce performante au
produsele pe care le consuma referitor la implicatiile
sociale, de mediu si alte aspecte de natura eticad; iar acest
lucru este valabil pentru intregul ciclu de viata al
produsului, dela,,origine panadlasfarsitul ciclului de viata”.

Desi limitele sistemului industriei de pielarie
pornesc de la generarea pieilor brute atunci cand
animalele sunt jupuite in abator, oamenii fac in mod
logic legatura intre pielea de animal si pielea finita si
asociaza cresterea animalelor cu productia de piele.

Exista anumite aspecte legate de cresterea
animalelor care preced punctul de inceput al ciclului de
viata al pieilor brute, care ridica probleme in societate.
Aceste aspecte se refera la probleme sociale si de
mediu clasice, cum ar fi respectarea standardelor de
baza referitoare la munca si utilizarea responsabila a
resurselor naturale, precum si, mai recent, chestiunile
legate de bundstarea animalelor, cum ar fi practicile
corecte de crestere a animalelor, transportul
animalelor si metode ,,umane” de sacrificare.

Relele tratamente in ferme, in timpul transportului
animalelor si la momentul sacrificarii sunt puse, din
pacate, pe umerii industriei de pielarie atunci cand sunt
vizate de organizatiile activiste fara scrupule, raspandind
informatii false precum ca aceste practici exista datorita
faptuluica se produce sise consuma piele.

Din fericire, Europa dispune de un cadru legislativ
care se asigura ca practicile rele din agricultura si din
industria carnii sunt o exceptie, in cazul in care acestea
apar. Totusi, acest lucru nu este neaparat valabil in alte
tari, Tn special in tarile in curs de dezvoltare unde
productia de carne a cunoscut o crestere exponentiala
in comparatie cu tarile industrializate.

Conform datelor FAQ, tarile in curs de dezvoltare
au depasit tarile dezvoltate la productia de piei bovine
la sfarsitul anilor 1990 si la productia de piei ovine si
caprine la inceputul anilor 2000. Exista tari in care
deficientele notabile in domeniul bunastarii animalelor
si Tn cel al productiei de piele sunt prezentate in mod
sistematicin mass-media.

Tabacarii europeni care se aprovizioneaza din tari
strdine sunt din ce Tn ce mai expusi la riscul de a fi
stigmatizati public pentru chestiuni asupra caroranu au
niciun control.

Partenerii sociali europeni du decis in 2011 sa
dezvolte impreuna un proiect in acest domeniu pentru
aexamina:

- efectele stirilor din mass-media asupra imaginii
industriei,
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- the technical means available for identifying the
origin of the rdw materials, and

- the opinion of the sector for developing
instruments that should shelter European tanners and
theirhuman resources from unjustified attacks.

The overall aim is to provide both sides of the
industry with intelligence for understanding the issue
and elaborating for the attention of the Social Partners of
the European Leather Industry the Recommendations
forfurtheractionin this field.

The present paper brings the analysis and
interpretation of the responses given by a
representative sample from the European Tanning
industry in @ survey on the key issues regarding
Transpdrency & Traceability for European tanners.

METHOD/SAMPLE

In the framework of the project, COTANCE was to
run a consultation of tannersin 12 EU member States.

A questionnaire was agreed by the European Social
Partners and translated into the different languages of
the countries participating in the initiative.

The National Ledther Trade Associations of the 12
participating countries were then invited to perform
the consultation of their constituency by composing a
representative sample.

- mijloacele tehnice disponibile pentru a identifica
originea materiilor prime si

- opinia sectorului pentru dezvoltarea unor
instrumente care ar trebui sa protejeze tabacarii
europeni si resursele lor umane impotriva atacurilor
nejustificate.

Obiectivul general este de a oferiambelor partiale
industriei informatii pentru a intelege problema side a
elabora, sub coordonarea partenerilor sociali din
industria de pieldrie europeanad, recomandari pentru
actiuniviitoarein acest domeniu.

Raportul de fata prezinta analiza si interpretarea
raspunsurilor oferite de un esantion reprezentativ din
industria europeana de pielarie (tabacarii) intr-un
studiu cu privire la aspectele-cheie referitoare la
transparenta si trasabilitate pentru tabacarii europeni.

METODA/ESANTION

in cadrul proiectului, COTANCE a realizat o
consultare cu tabacariidin 12 state membre ale UE.

Partenerii socidli europeni au convenit dsupra
unui chestionar, care a fost tradus in diferitele limbi dle
tarilor participante la aceasta initiativa.

Apoi, Asociatiile nationale de pielarie din cele 12
tari participante au fost invitate sa-si consulte membrii,
prin compunerea unuiesantion reprezentativ.

Table 1: Representative sample of countries participating in the survey
Tabelul 1: Esantionul reprezentativ al tarilor participante 1a sondaj

Number of
respondents
Numdrul de
respondenti

12 1 12 5

Coefficient EU

Coeficient UE £

The survey was performed in early 2012. 75
compadnies from 11 EU member States provided

4 4 10 2 1 75

4 2 2 2 1 1 1 1 0,5 0,5 30

’ ’

Sondajul a fost efectuat Ia inceputul anului 2012.
75 de companiidin 11 state membre du oferit feedback.
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feedback. The National responses were then analysed
in d specific National Report.

Where appropriate, for analysing the data at
European level the various National responses were
weighted against the reldtive importance of the
National sectors through the attribution to each
country of a coefficient reflecting their specific weight.

Tanners were also invited to identify the sector of
destination of their ledather so as to evaluate the
coherence of the sample with regard to the sector as a
whole.

Raspunsurile nationale au fost apoi analizate intr-un
raport national specific.

Acolo unde a fost cazul, pentru analiza datelor la
nivel european, diferitele raspunsuri nationale au fost
ponderate fata de importanta relativa a sectoarelor
nationale prin atribuirea unui coeficient pentru fiecare
tara, care sa reflecte ponderea specifica a acesteia.

Tabacarii au fost invitati, de asemenea, sa
identifice sectorul de destinatie al pielii, astfel incat sa
se evalueze coerenta esantionului cu privire I3 Tntregul
sector.

Table 2: The sector of destindtion of European tanners' leather
Tabelul 2: Sectorul de destinatie al pielii tabacarilor europeni

Footweadr
Incéltéminte

66,7%

Clothing/Gloves

Haine/Mdnusi &

40,0%

Automotive/dero

Tapiterie duto/dero 2

20,0%

Other
Altele

From the above Table it results that tanners
generally supply more than only one market
destination reflecting the redlity on the ground.

The sample can be considered as representative
ofthe European Leather Industry.
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30,7%

Din Tabelul de mai sus rezultd ca tdbacarii
aprovizioneaza in general mai mult de o singura piata
de destinatie, reflectand realitatea de pe teren.

Esantionul poate fi considerat reprezentativ
pentruindustria europeana de pielarie.
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QUESTIONNAIRE/RESULTS AND DISCUSSIONS

Section 1. How much is the issue perceived as such
by the industry?

A number of questions concerned consumer
perception of leather/of tanners when confronted with
issues of Social and Environmental Responsibility in
connection with the origin of hides & skins, e.g. child
labour, global warming, animal welfare.

The responses from European tanners provide, of
course, a subjective view of consumer reactions to
“scandal news” in hides and skins supply chains,
becduse tanners have no direct relationship with them.
Also, when responding, tanners may have quite
different situations in mind. The picture that this set of
questions will provide is not representative for a
particuldar “scandal”, but for a typical situation where
“leather or tanners are being held responsible for
something that, in principle and at present, is beyond
their control”.

Their opinion cdan be considered as indicative of
the empathy that European tanners develop with the
general public.

1.1. According to your experience, whdt type of news
regdrding the conditions of sourcing of hides dnd
skins hds what level of shocking potentidl for
consumers?

The following Table brings the results expressed
asaranking.

CHESTIONAR/REZULTATE SI DISCUTII

Sectiunea 1. In ce masura percepe industria
problema ca atare?

O serie de fintrebari au vizat perceptia
consumatorilor asupra pielii/tabacarilor atunci cand se
confruntd cu probleme de responsabilitate sociald si de
mediu in legatura cu originea pieilor brute, de exemplu,
munca infantild, Tncalzirea globala, bunastarea
animalelor.

Raspunsurile tabacarilor europeni ofera, desigur,
o imagine subiectivd a reactiilor consumatorilor la
,stirile de scandal” cu privire la lanturile de
aprovizionare cu piei brute, deoarece tabacarii nu au
nicio relatie directa cu acestea. De asemenea, atunci
cand raspund, tabacarii pot avea in minte situatii destul
de diferite. Imaginea pe care o va oferi acest set de
intrebari nu este reprezentativa pentru un anumit
,scandal”, ci pentru o situatie tipica in care ,,pielea sau
tabacarii sunt trasi la raspundere pentru ceva ce, in
principiu siin prezent, nu pot controla”.

Se poate considera ca opinia lor indica empatia pe
care tabacarii europenio dezvolta cu publicul larg.

1.1. Conform experientei dvs., ce tip de stiri
referitodre Id conditiile din cdre provin pieile brute dre
un potentidl socant pentru consumdtori?

Urmatorul Tabel prezinta rezultatele exprimate in
note.

Table 3: The shocking potentidl of hide and skin sourcing related news for consumers
Tabelul 3: Potentialul socant al stirilor referitodre Ia provenienta pieilor brute pentru consumatori

Child lIabour in connection with h & s
Munca infantild in legdturd cu pielea 4
brutd

1

1

5 1 4 1 1 1 1 1 1
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Table 3: Continued
Tabelul 3: Continuare

Forced or Compulsory work in Farms
Muncd fortatd sau obligatorie in ferme

Chemical risks
Riscuri chimice

Animal mistredtment during transport
Madltratdred dnimdlelor in timpul 3
transportului

1 2 2 1 2 5 1 3 2

One can draw the following conclusions at
European level:

1. Child lIabour in connection with hides and skins
constitutes, together with non-“humane” slaughter
methods, the issues that tanners consider to hdve the
biggest shocking potentiadl for consumers.

2. These are followed by other issues reldated to
animal welfdre ranking 2nd, and Working conditions
and Chemical risks ranking 3rd.

Clearly, tanners perceive as particularly shocking
for consumers situations where defenceless beings,
such as children or slaughter animals, are treated
dbusively in the context of an economic activity.

1.2 —1.4. Do you think consumers cdre when the
Medid bring shocking stories Gbout irresponsible
behdviour of economic operdtors in terms of Social or
Environmental dspects in supply chdins?

Europedn tanners were asked to indicate, how
deep they think is the negative impression left in the
memory of consumers, if their answer was “They care”.

If their answer was “They care and remember”,
they were asked further to indicate what kind of
reaction they think consumers of leather products
could hdve.
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Se pot trage urmatoarele concluzii la nivel
european:

1. Munca infantilda in legatura cu pielea bruta
constituie, impreuna cu metodele ,inumane” de
sacrificare, problemele pe care tabacarii le considera cu
cel mai mare potential socant pentru consumatori.

2. Acestea sunt urmate de alte probleme legate de
bunastarea animalelor care se situeazd pe locul 2 si
conditiile de lucrusiriscurile chimice care se afla pe locul 3.

in mod clar, tib&carii percep ca fiind deosebit de
socdnte pentru consumatori situatiile in care fiintele fara
aparare, precum copiii sau animalele de sacrificiu, sunt
tratate abuzivin contextul uneiactivitati economice.

1.2 —-1.4. Credeti cd le pasd consumatorilor cdnd
mass-media prezintd povesti socdnte cu privire IG
comportdmentul iresponsdbil Gl Ggentilor economici
referitor IG dspectele socidle si cele legdte de mediu
din ldnturile de Gproviziondre?

Tabacarii europeni au fost rugati sa indice cat de
profunda cred ei cd este impresia negativa asupra
consumatorilor, daca auraspuns ,le pasa”.

Daca au raspuns , le pasa si isi amintesc”, du fost
rugati sa indice in continuare ce reactie cred ei ca ar
putea avea consumatorii produselor din piele.
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Table 4: The negative impression and reaction of consumers to shocking hide supply chain news
Tabelul 4: Impresia negativa si reactia consumatorilor la stirile socante
referitoare la lanturile de aprovizionare cu piele bruta

They cdre
Le pasd

33 90,9 833 600 85,7

57,1 100,0 100,0 40,0 0,0 100,0 77,3

They cdre and forget
Le pasd si uitd

100,0 18,2 16,7 60,0 42,9

28,6 25,0 25,0 10,0 100,0

1.4. Perception of how
consumers redct (% of
respondents thinking that
consumers keep in the
memory the negative
impression)

1.4. Perceptia privind
reactia consumatorilor (%
din respondenti care
gdndesc cd impresia
negativd rdmdne in mintea
consumatorilor)

IT ES FR UK

EU

RO SE NL PT  BG IT (A"‘Zrzge)

(Medidi)

They boycott ledther

Boicoteazd pieled Sl R

European tanners understand that consumers are
cledrly not insensitive to ethical issues in supply chains
andin particulartothose that relate to the hides & skins
supply chain.

When it comes to assess the memory left in the
mind of consumers, European tanners are divided. In
certain countries, such as Italy, Lithuania or UK the

l l

Tabacarii europeni inteleg cd, in mod clar,
consumatorii nu sunt insensibili la chestiunile de etica
referitoare la lanturile de aprovizionare si, in special, la
cele care serefera lalantul de aprovizionare cu piei.

Referitor la evaluarea impresiei lasate Th mintea
consumatorilor, parerile tabdcarilor europeni sunt

impértite. Tn anumite t&ri, cum ar fi Italia, Lituania sau

Marea Britanie, perceptia tdbacarilor europeni pare sa
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perception of European tanners seems to be that
consumers tend not to keep a memory of scandal news
regarding supply chains for very long. Other markets
seem to report the opposite perception with significant
numbers of sensitised consumers.

However, consumer redction perceived mainly by
European tanners is that sensitised consumers
fundamentally try to get assurances rather than to
express their discontent by sanctioning the product.

Nevertheless it is highly significant to note that
Europe's most important consumer market, Germany,
reports a critical radicalisation of consumer behaviour,
which can also be witnessed by tanners in Spain and
France, alsoimportant consumer markets.

1.5.- 1.6. How do your customers interpret such
societdl concerns?

When it comes to customers, it is no longer a
subjective interpretation of consumer behaviour as in
the previous set of questions. Here the perception of
tanners is based on their effective experience of
customer reactions.

Europeantanners were invited {o respond giving a
percentage to the various options proposed, e.g. 80%
of customers don't translate such concerns into action.
For the follow-up questions on type of redctions, they
were asked to ensure that the total of all percentages is
100%.

fie ca consumatorii tind sa nu pastreze pentru foarte
mult timp amintirea stirilor de scandal cu privire la
lanturile de aprovizionare. Alte piete par sa raporteze o
perceptie opusd, cu un numar semnificativ de
consumatorisensibilizati.

Cu toate acestea, reactia consumatorilor
perceputa in principal de tabacarii europeni este aceea
ca, In mod esential, consumatorii sensibilizati Tncearca
sa obtina asigurari, mai degraba decat sa-si exprime
nemultumirea prin sanctionarea produsului.

Totusi, este foarte important sa se mentioneze ca
cea mai importanta piatd de consum din Europa,
Germania, raporteaza o radicalizare critica a
comportamentului consumatorilor, ceea ce au
observat si tabdcarii din Spania si Franta, acestea fiind,
larandul lor, piete de consum importante.

1.5.- 1.6. Cum interpreteaza clientii dvs. asemenea
preocupdri sociale?

Cand vine vorba de clienti, interpretarea
comportamentului consumatorilor nu mai este una
subiectiva, precum in setul anterior de intrebari. Aici
perceptia tabdcarilor se bazeaza pe experienta lor
efectiva cu privire la reactiile clientilor.

Tabacarii europeni au fost invitati sa raspunda
oferind cate un procent diferitelor optiuni propuse, de
exemplu, 80% din clienti nu transpun aceste preocupari
in actiuni. Pentru intrebdrile urmatoare, referitoare la
tipurile de reactii, acestia au fost rugati sa se asigure ca
totalul procentelor este de 100%.

Table 5: Interpretation of customers’ societal concerns
Tabelul 5: Interpretarea preocuparilor sociale ale clientilor

They dre concerned (% of replies)
Sunt preocupati (% rdspunsuri)

66,7 72,7 83,3 600 571 286 500 1000 1000 0,0 100,0 67,3

Don't translate into dction
Nu trdnspun asemenea preocupdri in 65 67 37
actiuni
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Table 5: Continued
Tabelul 5: Continuare

Specific requests
Formuleazd cerinte specifice

Overwhelmingly tanners' customers express to
their leather suppliers their concerns when the media
broadcasts unethical stories on the hides and skins
supply chdin. Only Bulgdrian and Romanian tanners
seemto hdve a different experience.

However, Europedn tanners perceive that their
customers generally don't translate their concerns into
preventative action. Higher levels of customer reaction
arenotedin France, Germany and Lithuania.

The most common redction from customers
towadrds their leather suppliers is that they
communicate to them their principles and values. Such
behaviour can be understood as the expression of a
need; to be redssured on the complidance of the product
with such principles and values.

Over 1/3 of the customers of European tanners
translate their ethics related supply chain concernsinto
dction. Nedrly 1in 5 demands the fulfilment of specific
requirementsin terms of dssurances, while another 1/6
sensitise the tanner of a growing concern.

1.7. When the medid unveils d scdnddl in the ledther
sector who gets hurt?

Europeadn tanners were asked to rate various
options from 1 to 5, where 5 represented the highest
perceived adverse effects and 1 the lowest. This
question mady help to understand to what extent
Europedn tanners perceive themselves as victims of
public redction to a scandal that does not concern them
directly. Responses mdy dlso reveal how European
tanners themselves perceive responsibilities in relation
to a scandal that involves other members of the same
trade andindustry.

Aproape unanim, clientii tabacarilor isi exprima
preocupadrile furnizorilor de piele atunci cand mass-
media difuzeaza reportaje asupra lipsei de etica in
lantul de aprovizionare cu piei brute. Numai tabacarii
romanisi bulgari par sd aiba o experienta diferita.

Cu toate acestea, tabacarii europeni sunt de parere
ca, in general, clientii lor nu-si transpun preocuparile in
actiuni de prevenire. Niveluri mai ridicate de reactie a
clientilor se observain Franta, Germaniasi Lituania.

Cea mai frecventda reactie a clientilor fata de
furnizorii de piele este ca acestia le comunica principiile si
valorile lor. Un astfel de comportament poate fiinteles ca
0 expresie a unei nevoi, aceea de a se asigura cu privire la
conformitatea produsului cu astfel de principii si valori.

Maimultde 1/3 din clientii tabacarilor europenifisi
transpun Tn actiune preocupadrile legate de etica in
lantul de aprovizionare. Aproape 1 din 5 cere
indeplinirea unor cerinte specifice in materie de
asigurari, in timp ce 1/6 sensibilizeaza tabacarul cu
privire la o preocupare tot maimarein acest sens.

1.7. Atunci cdnd media dezvdluie un scandal in
sectorul de pieldrie, cine este lezat?

Tabacarii europeni au fost rugati sa dea note de la
1 la 5 unor diverse optiuni, 5 reprezentand cele mai
mari efecte negative percepute, iar 1, cele mai mici.
Aceastd intrebare ar putea ajuta la intelegerea masurii
n care tabacarii europeni se percep ca fiind victime ale
reactiei publicului 13 un scandal care nu i priveste in
mod direct. Raspunsurile pot dezvalui, de asemenea,
cum percep tdbacarii europeni responsabilitatile Tn
legatura cu un scandal care implica alti membri ai
aceluiasitip de comert siindustrie.
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Table 6: The negative impact of a leather sector scandal
Tabelul 6: Impactul negativ al unui scandal in sectorul de pielarie

Leather industry
Industria de pieldrie

Sub-sector
Subsectorul

I

2,3 2,55

I

2,7 3,25 2,75 46

25 325 33

Company
Compdnid

3,18

European tanners understand that the public
dbove all sanctions the company that is directly
concerned with the unethical behaviour. They
understand that next to the company, people dssociate
the misbehaviour with the trade conditions in a
country. But these ddverse effects are closely followed
by animpacton the sector ds a whole.

Sub-sector aspects such as product market
destination or typology of ledther seem, to European
tanners, to be legss important in the mind of the general
public. Thisis probably because these aspects are more
professionadl considerations that do not necessarily
motivate the general public.

It can also be concluded that European tanners
have a high level of collective spirit. They tend to feel
themselves as part of a global community where the
misbehaviour of some reflects to a certain extent on
the entire group.

1.8. After d scdnddl in the Medid involving ledther dnd
its rdw madteridls but not your compdny, whdt
consequences you fedr for your business and your
staff?

Europedn tdanners were asked to rate various
options from 1 to 5, where 5 represented the highest
perceived risks or actual impact on business and on
employmentand 1the lowest.

Revistd de Pieldrie Incaltdminte 12 (2012) 2

4,75 4,25 3,4 4,0

Tabacarii europeni inteleg ca publicul, mai presus
de orice, sanctioneaza compania care este direct
implicata Tn actiunile lipsite de etica. Ei inteleg ca in
afarda de companie, oamenii asociaza abaterile cu
conditiile comerciale intr-o tara. Dar aceste efecte
negative sunt urmarite indeaproape de un impact
dsupra sectoruluiin ansamblu.

Aspectele legate de sub-sector, cum ar fi piata de
destinatie a produselor sau tipologia pielii, par sa fie
mai putin importante in mintea publicului, conform
tabacarilor europeni. Acest lucru se datoreaza,
probabil, faptului ca aceste aspecte sunt mai degraba
profesionale, sinu motiveaza neaparat publicul larg.

Se poate concluziona, de asemenea, ca tabacarii
europeni au un spirit colectiv ridicat. Ei tind sa se simta
parte a unei comunitati globale in care comportamentul
neadecvat al unora se reflecta intr-o anumita masura
asupraintreguluigrup.

1.8. In urma unui scandal in mass-media care implicd
pielea si mdteriile prime pentru dcedstd, ddr nu si
compdnid dvs., cdre sunt consecintele de care va
temeti pentru dfdcered si dngdjdtii dvs.?

Tabacarii europeni au fost rugati sa dea note de la
1 la 5 unor diverse optiuni, 5 reprezentand cele mai
mari riscuri percepute sau impactul real asupra afacerii
siocupariifortei de munca, iar 1, cele mai mici.
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This question may help to understand the
practical problems that European tanners have to face
when theimage of the industry faces a media attack.

Aceasta intrebare ar putea ajuta la intelegerea
problemelor practice cu care se confruntd tabacarii
europeni atunci cand imaginea industriei este supusa
unuiatacal mass-mediei.

Table 7: Feared consequences as a result of 8 media attack on the leather industry
Tabelul 7: Consecinte de care se tem tdbacarii Tn urma unui atac al mass-mediei asupra industriei de pielarie

Cancellation of orders
Anuldred comenzilor

Less candidates for taking a job

Madi putini cdndiddti pentru un loc de 1,1 1,27 2,2

muncd

13 1,73 23

15 34 05 1

2 1 2 175 26 2 2 14

Staff getting stressed or depressed
Persondl stresdt sau deprimdt

1,3 1,09 1,8

18 13 275 15 2 25 3 1,5

Loss in the value of the company
brand name 1,8 2,27 23
Pierdered vdlorii brandului compdniei

Officidl controls

Controdle oficidle el

24 21 2,75 1,75 29 3 3 2,1
2,25 45 2

In general, the low dverdage ratings given by
European tanners to the various options proposed in
the questionnaire indicidte that they do not fear
particuldar consequences on their company for the loss
of image that a3 medid scandal can cause on the
industry.

0,14 0,5

in general, notele medii scizute acordate de
tabacarii europeni diferitelor optiuni propuse in
chestionar indica faptul cd ei nu se tem de anumite
consecinte asupra companiei lor legate de pierderea
reputatiei pe care un scandal mass-media o poate
determindinindustrie.
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The highest perceived risks concern the issue of
prestige from the viewpoint of the authorities - who
could be tempted to control whether or not similar bad
practices occur in the companies in their
country/region — or from general public perception, to
which the tanner mady need to provide some
justification. These two are closely followed by the fedr
of attacks from activist groups. These are all
inconveniences implying dedicdtion of {ime and efforts
in public relations/public affairs activities, which
tanners are not used to because of their position in the
value chain (B2B).

Economic consequences, such as reduction or
cancellation of orders, although perceived as a lower
risk, rank second after the image consequences, while
the suggested consequences on human resources are
perceived as less realistic.

Section 2. How to identify the origin of hides & skins?

This section of the questionnadire reveadls the
patterns of Europedn tanners in the selection of
suppliersandinthe purchase of hides & skins.

Cele mai mari riscuri percepute se refera la
chestiunea prestigiului din punctul de vedere al
autoritatilor - care ar putea fi tentate sa controleze daca
rele practici similare au loc sau nu in companiile din
tara/regiunea lor - sau din perspectiva publicului larg,
caruia tabacarul ar putea fi nevoit sa-i ofere o
justificare. Aceste doua tipuri de riscuri sunt urmate
indeaproape de teama de atacuri din partea grupurilor
de activisti. Toate acestea sunt inconveniente care
implica dedicarea de timp si eforturi in domeniul
relatiilor publice/afacerilor publice, cu care tabacarii nu
sunt obisnuiti datorita pozitiei lor in lantul valorii (B2B).

Consecintele economice, cum ar fi reducerea sau
anularea comenzilor, desi percepute ca un risc mai mic, se
situeaza pe locul al doilea, dupa consecintele asupra
imaginii, in timp ce consecintele propuse privind resursele
umane sunt percepute cafiind maiputin realiste.

Sectiunea 2. Cum identificam originea pieilor brute?

Aceasta sectiune a chestionarului dezvaluie
tiparele de selectie a furnizorilor si de achizitionare a
pieilor brute utilizate de tabacarii europeni.

Table 8: The type of rdw materidls used by European tanners
Tabelul 8: Tipul de materii prime utilizate de tabacarii europeni

Cattle
Bovine

48,0%

Sheep
Ovine

25,3%

Other
Altele

The type of raw materidls used by the tanners in
the sample reflects globally the situdtion in Europe
where bovine hide tanners predominate in terms of
production volume.
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8,0%

Tipul de materie prima utilizat de tabacarii din
esantion reflecta I3 nivel global situatia din Europa,
aceea n care tdbacarii de piei bovine predomina in
ceea ce priveste volumul de productie.
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Table 9: Origin of raw materials
Tabelul 9: Originea materiilor prime

Domestic

Internd S

Other Europedn countries

Alte tdri din Europa 34 168

40,0

14 20,0 15

European tanners source their supplies
fundamentally from the European continent, but
remain dependent on supplies coming from extra-EU.
Domestic supplies need to be combined in all countries
with those of other European countries. Intra-EU {rade
in hides and skins plays thus a crucial role for Europeadn
tanners.

Italy's particuldr situdtion needs to be noted. Its
dependence on Europedan and notably extra-EU
supplies is significantly higher than any of the other
Europeadn countries. This is due to the size of the Italian
sector, representing up to 60% of the European
production of leather and some 15% of global leather
production. Domestic supplies of hides and skins
account in Italy for only 5% of the raw materials
supplies. With a varying degree of dependence, none
of the national leather sectors in Europe can operate
without access to extra-EU supplies of rdw materials.

Some 70% of the raw material supplies of
European tanners are from European sources. This
picture of the European ledather sector is quite
redassuring for the general public as it can rely generally
on the fact the legal situation in Europe effectively
prevents unethical behaviour in the hides & skins
supply chdin on any significant scale.

Tabacarii europeni se aprovizioneaza in principal
de pe continentul european, dar raman dependenti si
de aprovizionarea din tarile din afara UE.
Aproviziondrile interne in toate tarile trebuie sa fie
combinate cu cele din alte tari europene. Comertul
intra-UE cu piei brute joaca astfel un rol important
pentru tabacarii europeni.

Situatia speciald a Italiei trebuie mentionata.
Dependenta sa de aprovizionarea din tarile europene
si, mai ales, din cele din afara UE este semnificativ mai
mare decat cea a oricarei alte tari europene. Acest lucru
se datoreaza dimensiunii sectorului italian,
reprezentand pana la 60% din productia europeana de
piele si aproximativ 15% din productia mondiala de
piele. Aprovizionarea interna cu piei in Italia reprezinta
doar 5% din sursa de materii prime. Cu un grad variabil
de dependenta, niciunul dintre sectoarele de pielarie
nationale din Europa nu pot functiona fara a avea acces
la aprovizionarea cu materii prime din tarile extra-UE.

Aproximativ 70% din aprovizionarea cu materii
prime a tabacarilor europeni reprezintda surse
europene. Aceasta imagine a sectorului european de
pieldrie este destul de reconfortantd pentru publicul
larg, deoarece se poate baza, in general, pe faptul ca
situatia juridica din Europa previne in mod eficient
comportamentul lipsit de eticd in lantul de
aprovizionare cu piei brute la orice nivel semnificativ.
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Table 10: State of raw materials supplied
Tabelul 10: Starea materiilor prime achizitionate

Fresh
Prodspete

Salted
Sdrate

l

69,7

Wetblue

10
Wetblue >7,4

10

Salted hides or sking constitute the main supplies
of raw materials of Europeantanners.

The second source of raw materials for European
tanners is thus an intermediate product (wet-blue).
Suppliers of wet-blue are also tanners who have
organised theirindividual supply chain.

However, the situation varies significantly from
country to country. European tanners in Germany,
Netherlands, Spain and the UK have developed to a
large extent the supplies of fresh (or refrigerated) hides
and skins, generadlly buying directly from the
slaughterhouse, which is a practice that allows an
edsier identification of the origin of the raw material.
Because the processing of fresh or chilled hides is more
likely to take place at bigger tanneries, it is likely that
the survey under reports the extent of this practice.

Pieile sdrate constituie materia prima principala
cu care se aprovizioneaza tabacarii europeni.

A doua sursa de materii prime pentru tabacarii
europeni este un produs intermediar - pieile wet-blue.
Furnizorii de piele wet-blue sunt, la randul lor, tabacari
care si-au organizat un lant de aprovizionare individual.

Cu toate acestea, situatia variaza semnificativ de
la o tara la alta. Tabacarii europeni din Germania,
Olanda, Spania si Regatul Unit si-au dezvoltat intr-o
mare masura stocuri de piei proaspete (sau
refrigerate), Tn general, cumparand direct de la abator,
o practica ce permite o identificare mai usoara a originii
materii prime. Deoarece prelucrarea de piei proaspete
sau refrigerate are loc mult mai probabil Tn tabacarii
mari, este posibil ca acest studiu sa raporteze
amploarea acestei practici.

Table 11: Number of raw material suppliers
Tabelul 11: Numarul de furnizori de materii prime

17,3%

10-20

42,7%

over 50

0O o0
peste 50
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On average, European tanners deal mainly with
10to 20 different suppliers. Only 15% of the sample has
more than 20 suppliers and of these, those dedling with
over 50 suppliers are exceptional.

Nearly 40% of the tanners in the sample have a
lower number of suppliers (between 1 and 10). A small
number of suppliers is more typical for niche leather
producers. At Europedn level this figure mady be
somewhat overestimated.

Tn medie, tabacarii europeni au legituri comerciale

in principal cu 10-20 furnizori diferiti. Doar 15% din

esantion au mai mult de 20 de furnizori si din acestia, cei
careau peste 50 de furnizorisunt exceptionali.

Aproape 40% din tabacarii din esantion au un
numar mai mic de furnizori (intre 1 i 10). Un numar mic
de furnizori este tipic mai degraba pentru producatorii
de sortimente de nisa. La nivel european, aceasta cifra
poate fi oarecum supraestimata.

Table 12: Number of raw material orders per year
Tabelul 12: Numarul de comenzi de materii prime pe an

2,7%

10-20

5,3%

over 50
peste 50

1 7 7
The vast majority of Europedn tanners make over
50 orders for raw materidls per year. Less than 10%
make less than 20 orders of raw materials.
This pattern reveals the difficulty for European
tanners to manage their supplies of raw materials and
to make coherent batches for entering production.

5 2 4 4 61,3%

Marea majoritate a tabacarilor europenifac peste
50 de comenzi de materii prime pe an. Mai putin de
10% fac mai putin de 20 de comenzi de materii prime.

Acest tipar releva dificultatea tabacarilor
europenide a gestiona stocurile cu materii prime side a
face loturi coerente pentru aintrain productie.

Table 13: Tanners' relationship with suppliers
Tabelul 13: Reldtia tabacarilor cu furnizorii

Stable
Stabild

The relationship between tdanners and their
suppliers dre generally stable. But European tanners
report also that they need to complement their usual
suppliers with purchases from occdsional suppliers.

Relatiile dintre tabacari si furnizorii lor sunt, in
general, stabile. Tns3 tab3carii europeni raporteazs, de
asemenea, ca au nevoie sa completeze aprovizionarea
de la furnizorii obisnuiti cu achizitii de la furnizori
ocazionali.
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Table 14: Size of suppliers in relation to tanneries
Tabelul 14: Marimea furnizorilor fata de tabacarii

Bigger
Mai mari decdt tabdcdria

The raw material suppliers of Europedn tanners
are on dverage bigger than they dre. However, this is
not a general fedture across Europe. In countries, such
as Portugal, Bulgadria, Romania, Sweden or even
Lithuania, tanners can be bigger in size than their raw
material suppliers.

This particular is important for gauging the
bargdining power of both sides.

However, the size of the undertaking is not the
only relevant parameter between supplier and buyer
when it comes to assess the capacity of tanners to
influence the business reldtion. In addition to the size of
the business partners, the relative importance of the
purchases also plays a significant role, i.e. the relative
weight in terms of the business of a particular client in
the books of the supplier.

The high number of orders coupled with the large
number of suppliers and the fact that suppliers are
generadlly bigger than tanners lead to the
understanding that the hide and skin trade is a highly
fragmented market where individual tanners have, in
principle, wedk bargdining power with regard to their
suppliers.

Questions 2.8 and 2.9 dealt with the capacity of
the tanner to identify the origin of the hides and skins
purchased in the context of their trade.
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Furnizorii de materii prime ai tabacarilor europeni
sunt, in medie, mai mari decat acestia. Aceasta nu este
nsd o caracteristicd generald in intreaga Europd. in tari
cum ar fi Portugalia, Bulgaria, Romania, Suedia sau
chiar Lituania tabacariile pot avea dimensiuni mai mari
decat furnizoriilor de materii prime.

Aceastd particularitate este importanta pentru a
masura puterea de negociere a celor doua parti.

Cu toate acestea, marimea intreprinderii nu este
singurul parametru relevant intre furnizor si
cumpadrator atunci cand vine vorba de evaluarea
capacitatii tabacarilor de a influenta relatia de afaceri.
Pe langa dimensiunea partenerilor de afaceri,
importanta relativa a achizitiilor joaca un rolimportant,
de exemplu ponderea relativa in ceea ce priveste
afacerile unui anumit client, Tn contabilitatea
furnizorului.

Numarul mare de comenzi, cuplat cu numarul
mare de furnizori si faptul ca acestia suntin general mai
mari decat tabacarii conduc la intelegerea faptului ca
piata comertului cu piei brute este extrem de
fragmentatd, iar tabacarii individuali au, Tn principiu, o
putere slaba de negociere cu furnizoriilor.

Intrebarile 2.8 si 2.9 trateaza despre capacitatea
tabacarului de a identifica originea pieilor brute
achizitionate in cadrul schimburilor lor comerciale.
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Table 15: Identification of raw material source
Tabelul 15: Identificarea sursei de materii prime

0%

1,3%

20-40%

2,7%

60-80%

25,3%

European tanners overwhelmingly cldim to know
the origin of the raw materials purchased.

O majoritate covarsitoare a tabacarilor europeni
pretind s3a cunoasca originea materiilor prime
achizitionate.

Table 16: Detailed identification of raw material source
Tabelul 16: Identificarea detaliata a sursei de materii prime

country
tara

96,0%

farm/herd
fermd/cireddd

12,0%

However, when European tanners are asked to be
more specific with regard to the origin of their raw
material supplies, it transpires that they are able to
identify without difficulty the country of origin, but the
percentage able o identify the slaughterhouse drops
below the 50% mark. Tanners capadble of identifying the
farm, herd or cohort of the animals whose hide or skin
they purchased are actually quite few.

Questions 2.10 and 2.11 dedlt with the
communications of European tanners up the supply
chain.

The questions were dimed at identifying whether
Europedn tanners had opened communicdtion
channels with the economic sectors that manage the
natural resources and generate the hides and skins.

Cu toate acestea, atunci cand tabacarilor
europeni li se cere sa dea mai multe detalii cu privire la
originea stocurilor de materii prime, se constata ca
acestia sunt in masura sa identifice fara dificultate tara
de origine, Tnsa doar 50% din ei sunt capabili sa
identifice abatorul. Tabacarii capabili sa identifice
ferma, cireada sau cohorta/lotul de animale ale caror
pieile-au cumparat sunt de fapt destul de putini.

intrebarile 2.10 si 2.11 vizeazd comunicarea
tdbacarilor europeniinlantul de aprovizionare.

Intrebarile au avut ca scop si identifice daca
tdbacarii europeni au deschis canale de comunicare cu
sectoarele economice care gestioneaza resursele
naturale sigenereaza pieile.
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Table 17: Communication of tanners up the supply chain
Tabelul 17: Comunicarea tabacarilor in lantul de aprovizionare

Slaughterhouses
Abdtorul

64,0%

Farmers
Fermieri

European tanners indicate with their responses
that they do communicate significantly with
slaughterhouses, the actual generators of the raw
materials. Communications with the husbandry sector
are significantly lower and with animal {ransport
companies are even less.

This pattern reflects the distance that separates
tanners from the operators directly involved with the
management of animals.

17,3%

Tabacarii europeni indica prin raspunsurile lor ca
acestia comunica in mod semnificativ cu abatoarele, cu
generatoarele concrete de materii prime. Comunicarea
cu sectorul de crestere a animalelor este semnificativ
mai redusad, iar cea cu companiile de transport al
animalelor este si mai redusa.

Acest tipar reflecta distanta care separa tabacarii
de operatoriidirectimplicatiin gestionarea animalelor.

Table 18: Means of communication
Tabelul 18: Mijloacele de comunicare

Electronic
Electronic

65,3%

Personal contact
Contdcte persondle

1 68,0%

Modern electronic communications and personal
contacts are the main means of communicdtion by
Europeantannerswith their suppliers.

Section 3. How to organise a reliable assurance
mechanism?

This section of the questionnadire addressed the
thinking of European tanners with regard to providing a
practical solution to address public concerns and
customer pressures in relation {o supplies of raw
materials.
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Metodele moderne de comunicare electronica si
contactele personale sunt principalele mijloace de
comunicare atabacarilor europeni cu furnizoriilor.

Sectiunea 3. Cum sa se organizeze un mecanism
fiabil de asigurare?

Aceastd sectiune a chestionarului a vizat
rationamentul tdbacarilor europeni cu privire la
furnizarea unei solutii practice pentru a raspunde
preocuparilor publicului si presiunilor clientilor
referitor la aprovizionarea cu materii prime.
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Tanners can give assurances on the origin of hides
and skins to customers and to the public in general, if
relevant information can be obtdined, but we have
seen in previous sections that it is not a simple task {o
go beyond the slaughterhouse. However, there dre also
other considerations that are particularly relevant in
this context:

- Commercially confidential information; tanners
in general, and European tanners in particular, are
logically reluctant to disclose their sources of supplies
ds complete transparency would incredase their
vulnerability with regard to their competitors.

- Disclosure of the supply chdin does not
necessarily preclude the occurrence of unethical
situations.

The responses from Europedn tdanners should
reveadl the type of management solution that combines
credibility, reliability but also confidentiality.

3.1. How to orgdnise d relidble dssurdnce
mechdnism?

In order to give dssurances on aspects regarding a
tanner's raw materidls, the tanner would need to
obtdin parallel dssurances from his supplier. The
supplier can provide dssurances on his dealings but not
necessarily on circumstances regdrding his
predecessor. For this, the supplier would have to obtain
assurances from his supplier and so on up to the birth of
the animal.

European tanners were dsked to ratefrom1to5a
number of suggested management options where 5
corresponds to the option considered best, and 1 to the
ledst adequate option. The same rating could not be
repeated.

n general, tib&carii pot oferi garantii clientilor si
publicului cu privire la originea pieilor brute, in cazul in
care informatiile necesare pot fi obtinute, dar in
sectiunile anterioare s-a observat ca obtinerea unor
informatii dincolo de abator nu este o sarcina usoara.
Cu toate acestea, exista, de dsemenea, alte
considerente, care sunt deosebit de relevante Tn acest
context:

- Informatii comerciale confidentiale; tabacarii in
general si tabacarii europeni, in special, in mod logic
sunt reticenti in a-si dezvalui sursele de aprovizionare,
deoarece transparenta completa le-ar creste
vulnerabilitatea fata de concurentiilor.

- Dezvaluirea lantului de aprovizionare nu exclude
fn mod necesar aparitia unor situatii lipsite de etica.

Raspunsurile tabacarilor europeni ar trebui sa
arate tipul de solutie de management care combina
credibilitatea, fiabilitatea, dar si confidentialitatea.

3.1. Cum sd se organizeze un mecanism fiabil de
asigurare?

n scopul de a oferi garantii cu privire la aspecte
legate de materiile sale prime, un tabacar, ar trebui sa
obtina in paralel garantii de la furnizorul sau. Furnizorul
poate oferi garantii privind afacerile lui, dar nu
neapdrat in ceea ce priveste circumstantele
predecesorului sau. Pentru aceasta, furnizorul ar trebui
sa obtina garantii de la furnizorul sdu si asa mai departe,
mergand pana la nasterea animalului.

Tabacarii europeni au fost rugati sa acorde note
de 1 la 5 unui numar de optiuni de management
propuse, unde 5 corespunde optiunii considerate cea
mai buna, iar 1 optiunea cel mai putin adecvata. S-a
interzis repetarea aceleidsi note.

Table 19: Organizing a reliable dssurance mechanism
Tabelul 19: Orgdnizarea unui mecanism fidbil de dsigurare

a standard for a self-declaration of
suppliers 28
un stdnddrd de decldrdtie pe !
propria rdspundere pentru furnizori

2,82 3,2

4

23 24 375 3 4 5 4 3,0
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Table 19: Continued
Tabelul 19: Continuare

d company-bdsed public societal
commitment

uuuuu

23 227 23

de societdte

1,4 24 3

25 2,75 13 3 2 2,3

0,6 009 04

Europeadn tanners' preferred option is to enshrine
their ethical principles and values into a contractual
clause in supply contracts. Such a clduse would aim at
ensuring that certain unethical misbehaviours do not
occur, thus shifting the responsibility for ensuring
supplies to his business partner.

The second most preferred option is o negotidte
a standard for self-declaration by the supplier. Such
self-declaration constitutes a unilateral commitment of
the supplier to provide raw materials that are produced
according to a predetermined set of circumstances.

The third option that European tanners would
welcome is @ “Multi-stakeholder Code of Conduct”.
Such @ management system requires the cooperation
of various relevant stakeholders in the supply chain of
hides and skins and the adhesion of all parties involved
to its implementation at company level. Systems of this
kind generally operate on a bdsis of auditing and
certification.

Company-based publiccommitments of suppliers
and other options gdined below average support.
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0,7 0,14 1,25 2,1 0,5

Optiunea preferatd a tabacarilor europeni este sa-
si includa principiile si valorile etice intr-o clauza
contractuala in contractele de furnizare. O astfel de
clauza ar viza garantarea faptului ca nu vor avea loc
anumite comportamente lipsite de etica, astfel,
responsabilitatea de a oferi garantii la aprovizionare
trece asupra partenerului de afaceri.

A doua optiune preferata este de a negocia o
declaratie standard pe propria raspundere pentru
furnizor. O astfel de declaratie constituie un
angajament unilateral al furnizorului de a oferi materii
prime care sunt produse n conformitate cu un set
prestabilit de conditii.

A treia optiune pe care tabacarii europeni ar
accepta-o este ,un Cod de Conduita pentru partile
interesate”. Un astfel de sistem de management
necesitd cooperarea diferitelor parti interesate
relevante in lantul de aprovizionare al pieilor brute si
aderarea tuturor partilor implicate pentru punerea sa
in aplicare la nivel de companie. Sisteme de acest fel
functioneaza, in general, pe baza de audit si certificare.

Angajamentele publice ale furnizorilor
companiilor si alte optiuni au dobandit un procentaj
sub medie.
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Section 4. How to provide a credible assurance to the
general public?

Independent of any possible assurance
management system, the questionndire dimed to
explore the understanding of European tanners with
regard to the dactudl means of {raceability of hides and
sking that could make an assurdnce mechanism
credibleinthe eyes of customers and consumers.

Various options were suggested to be rated by the
respondents. These referred to two aspects:

-the dctual instrument for achieving a redasonable
certdinty of good (ethical) practices, and

- verification of compliance, i.e. auditing and
certification.

4.1. How to provide a credible dssurdnce to the
generdl public?

European tanners were requested to rate from 1
to 5 a list of suggested options where 5 corresponded
to the best optionin their view and 1 the ledst best. The
same rating could be repeated.

Sectiunea 4. Cum sa se ofere publicului larg o
asigurare credibila?

Independent de orice sistem posibil de gestionare
a asigurarilor, chestionarul a avut scopul de a explora
nivelul de intelegere al tabacarilor europeni cu privire
la mijloacele efective de trasabilitate a pieilor brute
care ar putea face un mecanism de garantare credibil in
ochii clientilor si consumatorilor.

Diverse optiuni au fost propuse pentru a fi
evaluate de cdtre respondenti. Acestea se refera la
doud aspecte:

- instrumentul efectiv pentru obtinereda unei
certitudini rezonabile a bunelor practici (etice) si

- verificarea conformitatii, adica audit si certificare.

4.1. Cum sd se ofere publicului general o asigurare
credibila?

Tabacarii europeni au fost rugati sa acorde o nota
dela1la5unoroptiuni propuse, unde 5 reprezinta cea
mai buna optiune Tn opinia lor, iar 1 optiunea cel mai
putin buna. Afost posibila repetarea aceleiasi note.

Table 20: Credible dssurance to the general public
Tabelul 20: Asigurare credibila pentru publicul general

an identifying tag
o etichetd de identificdre (crotdil)

a self-declaration of herds
o decldrdtie pe proprie rdspundere pentru 2,1 2,18
cirezi

3,64 44 16 38 243

2,75 47 25 5

1,1 086 3,25 2 31 25 3 2,0

Suppliers

2,27 1,86 2,75
Furnizori
5 B o = 318 21 1,4 21 1,8 375 2,25
Abdtodre

a “black list” of suppliers
o “listd neagrd” a furnizorilor

32 218 26 16 3,1 429 325 45 21
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European tanners would welcome a system, as
their preferred option, where the information on the
ear tags of Europedn slaughter animals — raised,
transported and slaughtered agdinst a set of legal
specifications, notably in the area of animal welfare —
was made available to them. Indeed, such @ mechanism
would allow the tanner to have a clear picture of edch
European hide or skin entering production. Europedn
tanners exclusively processing European raw materials
would be empowered {o give certdin cledr assurances
to their customers and to the public in general with
regard to the ethicdl code underlying Europedn
production methods and practices.

However, such a “tag” mechanism does not solve
all issues, since hides and skins or wet-blue imported
from third countries would not be covered by such a
mechanism.

The second option that Europeadn tanners would
welcome is to have the possibility to discriminate
collectively between “good” and “bad” suppliers by
choosing from & list.

Certification of suppliers, slaughterhouses or
herds received also a redsondble support.

The next option envisaged by European tanners
could be a paper-based system for batches. Tanners
using fresh and salted hides and skins receive from
their suppliers @ mandatory sanitary document that
certifies that the animal whose hides or skins he
receives had been inspected before slaughter (and in
certdin cases also after slaughter) and have been
considered fit for human consumption. For imports
from third countries, the statement differs slightly but
has an equivalent value. However, such documents do
not reveal much about ethical treatment and
processing of the material itself, but they do provide
certain useful elements of intelligence on which to base
assurances, e.g. the country of origin of the raw
material.

The lowest levels of support were for the options
suggesting & mechanism of self-declaration by
suppliers, slaughterhouses or farms. Indeed, self-
declaration doesn't necessarily imply a commitment
and different self-declaration systems are not
necessarily consistent in their coverage, making such a
mechanism highly difficultf o manage. It would also
present a certain weakness in terms of credibility being
exclusively based on “good faith”.

4.2. How should complidnce be Gudited?

The last question concerned the possible options
for auditing compliance. Europedn tanners were asked
to rate a number of suggested options where 5 would
correspond to the best option and 1 to the least best.
Respondents could repeat the same rating.
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Optiunea preferatd a tabacarilor europeni este
indreptata spre un sistem in care le sunt puse la
dispozitie informatiile de pe crotaliile animalelor de
sacrificiu din Europa — crescute, transportate si
sacrificate conform unui set de specificatii legale, in
special in domeniul bunstarii animalelor. Intr-adevar,
un astfel de mecanism ar permite tabacarului sa aiba o
imagine clara asupra fiecarei piei europene care intra in
productie. Tabacarii europeni care prelucreaza exclusiv
materii prime europene ar trebui sa fie imputerniciti sa
dea anumite garantii clare clientilor si publicului, larg,
cu privire la codul etic care sta la baza metodelor si
practicilor de productie europene.

Cu toate acestea, o astfel de , eticheta” nu rezolva
toate problemele, din moment ce pieile brute sau wet-
blue importate din tari terte nu ar dispune de un astfel
de mecanism.

A doua optiune pe care tabacarii europeni ar
accepta-o este aceea de a avea posibilitatea de a
discrimina la nivel colectiv intre furnizori , buni” si ,rai”,
alegand dintr-o lista.

Certificarea furnizorilor, abatoarelor sau cirezilor
a primit, de dsemenea, un sprijin rezonabil.

Urmatoarea optiune avuta in vedere de tabacarii
europeni ar putea fi un sistem de documentatie pentru
loturi pe suport de hartie. Tabacarii care folosesc piei
proaspete si sdarate primesc de la furnizorii lor un
document sanitar obligatoriu care atesta ca animalul a
carui piele o primeste a fost inspectat Tnainte de
sacrificare (si, in anumite cazuri, dupa sacrificare) si a fost
considerat apt pentru consum uman. Pentru importurile
din tari terte, situatia difera putin, dar are o valoare
echivalenta. Cu toate acestea, astfel de documente nu
dezvaluie prea multe despre tratamentul etic si despre
prelucrarea materialului in sine, dar pot furniza anumite
elemente utile pe care sa se bazeze garantiile, de
exemplu, tara de origine a materiei prime.

Cel mai scazut nivel a fost acordat optiunilor care
sugerau un mecanism de declaratii pe propria raspundere
de la furnizori, db3toare siu ferme. intr-adevar, declaratia
pe propria raspundere nu implicd in mod necesar un
angajament, iar diferitele sisteme de declaratii pe propria
raspundere nu sunt neaparat consecvente referitor la
domeniul lor de aplicare, ceea ce face un astfel de
mecanism extrem de dificil de gestionat. Punctul slab al
unei astfel de declaratii este reprezentat de credibilitatea
ei, care se bazeaza exclusiv pe ,buna credinta”.

4.2. Cum trebuie sd fie efectuat auditul de conformitate?

Ultima intrebare se referea la optiunile posibile
pentru auditul de conformitate. Tabacarii europeni au
fost rugati sa acorde note pentru a evalua o serie de
optiuni propuse, 5 fiind cea mai buna optiune, iar 1
optiunea cel mai putin buna. Respondentii puteau
repeta aceleasi note.
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Table 21: Possible types of dudit
Tabelul 21: Posibile tipuri de dudit

by buyers
de cumpadratori

25 273 35 32 21

NGOs
ONG-uri 1,36 1,14 3,25
O;her; ................. 0,09 04 014 014 0,75

Europedn tanners' preferred option is for an

independent body, i.e. @ third party, to audit the
complidnce with elementary ethical production
standards. They understand that it should be the role of
veterinary/sanitary services to verify also that the
suppliers of the animals and the slaughterhouse
operate according to social, environmental and animal
welfarerules.

According to European tanners technical centres
could dlso develop thisrole.

Next to technical centres, European tanners
understand that the institutions representing the
various stakeholders could set up @ monitoring
mechanism.

The Iast option that obtained more than average
support is an auditing system performed by the buyer,
i.e. where the tanner or his representative actually
visits the supplier for checking whether his
requirements in terms of business ethics are met,
which would give a basis for assurances with which he
sells hisleather.

CONCLUSIONS & RECOMMENDATIONS

Conclusions

Consumersincreasingly demand redssurance that
the products they buy are not only fit for purpose but
dlso that they are safe and produced in sound

Optiunea preferata de tabacarii europeni este cea
a unui organism independent, adica o terta parte, care
sa verifice conformitatea cu standardele etice
elementare de productie. Ei inteleg ca serviciile
veterinare/sanitare trebuie sa verifice, de asemenea,
daca furnizorii de animale si abatoarele functioneaza in
conformitate cu normele sociale, de mediu si de
bundstare a animalelor.

Potrivit tabacarilor europeni, si centrele tehnice
ar putea dezvolta acest rol.

Alaturi de centrele tehnice, tabacarii europeni
inteleg ca institutiile care reprezinta diferitele parti
interesate ar putea stabili un mecanism de
monitorizare.

Ultima optiune care a obtinut un sprijin peste
medie este reprezentata de un sistem de audit efectuat
de catre cumpardtor, adica tabacarul sau
reprezentantul sau viziteaza furnizorul pentru a verifica
daca cerintele sale in materie de eticd n afaceri sunt

indeplinite, ceea ce ar oferi o baza pentru garantiile cu

carefsivinde pielea.

CONCLUZII & RECOMANDARI

Concluzii

Consumatorii cer din ce in ce madi mult garantia ca
produsele pe care le cumpara nu sunt numai potrivite
scopului, ci si sigure si fabricate Tn conditii de siguranta
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conditions throughout their life cycle. Offences dagainst
social, environmental or ethical values stigmatise the
product and the producer in the eyes of consumers
who are looking for ever incredsing sustdinable
consumption habits.

European tanners recognise that consumers and
customers care about what occurs before the hides or
skins are generated in slaughterhouses.

European tanners report that consumers tend to
retdin their concern with regard to a specific “scandal”
for only a limited time and also that their customers
increasingly demand a more generdlised pro-active
attitude by leather suppliers.

The adverse effects of sensationalistic news in the
media are mostly perceived by tanners in the area of
public image of the company or the sector, rather than
in concrete economic effects or repercussions on
human resources.

Europeadn tanners are interested in @ more pro-
active attitude with regard to transparency and
traceability but recognise also the practical difficulties
of implementing a particular strategy. The need to
protect commercidlly confidential information on the
one hand and the involvement of stakeholders on the
other hand needto be taken into dccount.

Recommendations

The large majority of leather products that are
sold on the EU market are imported, mostly from
countries where social, environmentdl or ethical
standards are not always respected. The image of
ledather in the collective mindset is conditioned by the
information that redches the market from practices in
far dway places that have nothing to do with those that
prevail in the European leather industry. Leather as
such suffers from thatimpaired image.

In such a context, the Social Partners of the
Europedn Ledther Industry propose the following
recommendations:

1. Consumer trust in ledather as a sustdinable
materidl needsto be built up through a concerted effort
of the European leather value chdin where the various
links in the supply chain play their respective part for
providing a comprehensive system.

2. Consumers need to be made awadre of the
distinct values of European leather businesses to allow
them to make informed choices. The European
reguldtory environment regarding veterinary/sanitary
dspects of hides and skins ds well as to animal welfare
needs o be explored for its ability to serve as a basis on
which to build a gudrantee system of good practice.

3. A qualified origin-marking scheme for leather
products (origin of the article + origin of the leather)
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pe tot parcursul ciclului lor de viata. Contraventiile la
valorile sociale, de mediu sau etice stigmatizeaza atat
produsul, cat si producatorul in ochii consumatorilor,
care cauta obiceiuride consum cat maidurabile.

Tabacarii europeni recunosc faptul ca atat
consumatorilor cat si clientilor le pasa de ceea ce se
intdmplainainte ca pieile brute sa fie generatein abatoare.

n opinia tabacarilor europeni consumatorii tind
sa retind ingrijorarea lor cu privire la un anumit
,scandal” doar pentru o perioada limitata de timp, iar
clientii lor cer din ce In ce mai mult o atitudine
generalizata pro-activa a furnizorilor de piele.

Stirile de senzatie din mass-media sunt percepute
de tdbacarii europeni ca avand efecte negative in
principal in domeniul imaginii publice a companiei sau a
sectorului, si mai putin In ceea ce priveste efectele
economice sau repercusiunile dsupra resurselor umane.

Tabacarii europeni sunt interesati de o atitudine
pro-activa cu privire la transparenta si trasabilitate, dar
recunosc, de asemenea, dificultatile practice survenite
la punerea in aplicare a unei anumite strategii.
Necesitatea de a proteja informatiile comerciale
confidentiale, pe de o parte, si implicarea partilor
interesate, pe de alta parte, trebuie sa fie luate in
considerare.

Recomandari

Marea majoritate a produselor din piele care sunt
vandute pe piata UE sunt importate, in mare parte, din
tari in care standardele sociale, de mediu sau etice nu
sunt intotdeauna respectate. Imaginea pielii Tn
mentalitatea colectiva este conditionata de informatiile
care ajung pe piata despre practicile aplicate n locuri
indepartate, care nu au nimic de a face cu cele care
predomind in industria de pieldrie europeana. Ca
urmare, imaginea pielii este afectata la modul negativ.

Intr-un astfel de context, partenerii sociali din
industria de pieldrie europeana propun urmatoarele
recomandari:

1. Increderea consumatorilor in piele ca material
sustenabil trebuie sa fie construita printr-un efort
concertat al lantului valoric al pielii europene in care
diferite verigi din lantul de aprovizionare Tsi au rolul lor
pentru acrea un sistem cuprinzator.

2. Consumatorii trebuie sa fie constienti de valorile
distincte ale afacerilor europene din industria de pielarie
pentru a putea sa faca alegeri in cunostinta de cauza.
Mediul european de reglementare in ceea ce priveste la
aspectele veterinare/sanitare ale pieilor brute, precumsi
bunastarea animalelor trebuie sa fie cercetat pentru
abilitatea sa de a servi ca baza pe care sa se construiasca
unsistem de garantii de bune practici.

3. Un sistem calificat de marcare a originii pentru
produsele din piele (originea articolului + originea pielii)
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could give consumers in Europe valudble elements of
intelligence on which to base their purchase decisions.

4. The mechanisms and content of cldauses in
supply contracts for tanners' raw materials should be
developed and tested in the value chadin at least up to
thesldughterhouses.

5. The practices that could constitute cause for
concern in third countries ought to be monitored and
supplying countries ranked so as to provide European
operators with guidance on reliable origins of hides and
skins.

6. Standardisation of @ mandagement system for
traceability that ensures the protection of
commercidlly confidentidl information and yet a
redasonable transparency on value chain relevant CSR
aspects should be further explored.
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SPATIUL EUROPEAN AL CERCETARII

AL DOILEA APEL COMUN ROMANIA-TURCIA IN CADRUL EUREKA SI EUROSTARS

3] @

FUREKA  eurostars®

Romania si Turcia anunta Al Doilea Apel de Propuneri pentru proiecte comune de C-D, cu accentul pe dezvoltarea
de produse inovatoare si aplicatii in toate domeniile tehnologice. Solicitantilor li se cere sa dezvolte solutii sau produse
gata pentru comercializare cu potential comercial puternic pentru Turcia siRomania.

Desi sunt binevenite proiecte din toate domeniile tehnologice, se va acorda o atentie deosebita urmatoarelor
domenii:

e Electronica, IT sitehnologia telecomunicatiilor;

« Productie industriala, materiale noi sitransport;

+ Industriaauto.

Durata: 12-36 luni
Termen de subscriere: - etapa 1: 6iulie 2012, ora 18:00;

-etapa2: 20 septembrie 2012.

Maimulte informatii: http://uefiscdi.gov.ro/; http://www.eurostars-eureka.eu/
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iN SPRIJINUL IMM

PLANUL NATIONAL DE CERCETARE, DEZVOLTARE SI INOVARE 2007-2013, PNII
PROGRAM INOVARE
SUBPROGRAM SERVICII SUPORT PENTRU INOVARE “CECURI DE INOVARE”

Scopul subprogramului este asigurarea unui instrument flexibil pentru sustinerea IMM-urilor din sectorul
productiv in vederea modernizarii tehnologice si cresterii gradului de inovare. IMM-urile sunt Tncurajate sa dezvolte
parteneriate cu institutii de cercetare siinovare in scopul de a crea produse si servicii inovatoare pe baza de tehnologii
avansate. Cecurile de inovare pot fi eliberate in orice domeniu economic sau stiintific si vor conduce la o accelerare a
transferului tehnologicintre institutii de cercetare si IMM-uri.

Cecurile de inovare se deconteazd pe o perioada de 6 luni de la data la care au fost eliberate, dcestea nu pot fi
transferate.

Valoarea maxima a unui cec de inovare este de 45.000 lei. Bugetul total al prezentei competitii este de 6.450.000
lei.

Pot fifinantate activitati din urmatoarele categorii (definitii in Anexa nr. 5):

e Cercetareindustriala;

e Dezvoltare experimentalg;

e Studiide fezabilitate tehnica;

e Protectiadrepturilorde proprietate intelectualg;

e Inovare de proces siorganizationala in servicii;

e Procurareade servicii suport si de consultantd pentruinovare.

Mdi multe informatii: http://www.uefiscdi.gov.ro

PROGRAMUL OPERATIONAL SECTORIAL CRESTEREA COMPETITIVITA]'II ECONOMICE - POS CCE
AXA PRIORITARA 1 — UN SISTEM INOVATIV SI ECO-EFICIENT DE PRODUCTIE
1.3. Dezvoltarea unui antreprenoriat sustenabil
O 131. Dezvoltarea structurilor de sprijin al afacerilor de interes national si international — poli de competitivitate

Obiective

e Sprijinirea unor proiecte de anvergura care urmaresc crearea, dezvoltarea si operationalizarea polilor de
competitivitate.

e Cresterea interactiunilor dintre firme, institutii din mediul academic si stiintific si alte entitati implicate in
sprijinirea mediului de afacerisi orientarea sectorului privat catre inovare si transfer tehnologic.

e Cresterea productivitatii sireducerea decalajelor fata de Uniunea Europeana.

Solicitanti eligibili
» Societate comercialad Tnregistratd conform Legii nr. 31/1990 cu modificarile si completarile ulterioare,

constituita din minimum doi membri ai polului de competitivitate.
e Asociere fara personalitate juridica (parteneriate) formata din cel putin 2 membri ai polului dintre care
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obligatoriu o intreprindere, reprezentata de un membru de drept privat al polului in calitate de Lider de
proiect.

e Polul de competitivitate, atunci cand acesta este constituit ca persoana juridica, inregistrata conform
Legiinr. 31/1990 cu modificarile si completarile ulterioare.

e Entitatea de reprezentare a polului, indiferent de forma juridica de organizare, in cazul proiectului ce are
caobiectivurmarireaimplementarii strategiei de dezvoltare a polului.

Durata si bugetul

Durata implementarii si finalizarii proiectelor este de maximum 24 luni de la semnarea contractului de finantare.
Bugetul total al cererii de propuneri de proiecte este de 252 milioane lei, iar valoarea maxima a sprijinului financiar
nerambursabil acordat este de 84 miliodne lei.

Depunerea cererilor de finantare

Perioada de depunere: Dupa data publicarii pe site-ul AM POS CCE a cererii de propuneri de propuneride proiecte
aferente operatiunii 1.3.1, vor exista doua etdpe in cadrul procesului de depunere:
e ETAPA 1 - data limita a depunerii pentru depunerea strategiilor polilor si a fiselor de proiecte este de 17
august (90 zile dupa lansarea operatiunii), ora 15:00.
e ETAPA 2 - 60 de zile, dupa finalizarea etapei 1 de evaluare, pentru depunerea cererilor de finantare din
cadrul pachetelor de proiecte a polilor selectionati.
Locul de depunere: cererile de finantare se vor depune la sediul Autoritdtii de Management pentru Programul

......

060104, de lunipanavineriintre orele 10.00—15.00.

Mdimulte informdtii: http://dmposcce.minind.ro/

PROGRAMUL OPERATIONAL SECTORIAL CRESTEREA COMPETITIVITA]'II ECONOMICE - POS CCE
AXA PRIORITARA 1 — UN SISTEM INOVATIV SI ECO-EFICIENT DE PRODUCTIE
1.3. Dezvoltarea unui antreprenoriat sustenabil
0 133. Sprijin pentru integrarea intreprinderilor in lanturile de furnizori sau clustere

Obiective

Operatiunea 1.3.3 —Sprijin pentruintegrareaintreprinderilor in lanturile de furnizorisau clustere are ca scopuri:

a) sa identifice stadiul de dezvoltare sau de emergenta al lanturilor de furnizori si a clusterelor existente in
Romaniasisaincurajeze dezvoltarea retelelorindustriale producatoare de bunuricu o valoare adaugata cat mai mare;

b) sa sustina aceste structuri de dezvoltare a afacerilor asociativ— economice (lanturile de furnizori si clusterele),
astfel ca acestea sa poata constitui un element de atragere si de facilitare a accesului intreprinderilor mici si mijlocii si
un mediu adecvat pentruintreprinderile inovative, prin constituirea parteneriatelor cu unitati din sectorul de cercetare
aplicativasi dezvoltare;

c) saintareasca aceste retelele de afacerisi de cooperare intre intreprinderi, prin potentarea lanturilor de valoare,
finantarea proiectelor comune in productie, export, consultanta, marketing, precum si alte servicii specializate si de
logistica;

d) sa sprijine cresterea pe cat posibil a ratei de internationalizare a companiilor romanesti si a valorificarii
activitatii de C-D, prin transferul rezultatelorin IMM,;

e) sa asigure o crestere a eficientei economice a sectorului IMM, dezvoltarea antreprenoriatului acestor
intreprinderisi creareade locuri de munca.
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Tipuri de proiecte

Doua tipuri de proiecte vor fi eligibile Tn cadrul acestei operatiuni, fiecare dintre ele ddresandu-se unui anumit tip
decluster.

e Proiectele destinate clusterelor emergente se adreseaza clusterelor emergente si cuprind activitati
eligibile de animare a clusterului. Finantarea maxima nerambursabila este de 200.000 euro, din care se
pot finanta in intregime cheltuielile eligibile (schema de ajutor de stat tip de minimis).

e Proiectele destindte clusterelor inovative se adreseaza clusterelor inovative si findntarea maxima
nerambursdbila este de 1.200.000 euro. Pentru dcest tip de proiecte se aplica doua scheme de djutor de
stat: schema tip de minimis sischema de djutor de stat bazata pe Regulamentul CE 800/2008.

Ambele tipuride proiecte trebuie sa propuna activitati de interes comun membrilor clusterului respectiv.

Tn completired cererilor de findntare, Solicitantii trebuie sd dcorde o dtentie deosebitd indicdtorilor pentru
evidentierea contributiei proiectelor |13 atingerea obiectivelor specifice axei prioritare si dle domeniului major de
interventie.

Pentru ambele tipuri de proiecte va exista un singur Apel de propuneri de proiecte, cu doua sesiuni de depunere,
cu termen-limita de depunere si cu selectie in functie de ierarhizarea proiectelor conform punctajului obtinut de
fiecare proiect, in urma etapeide evaluare (3 se vedea si grila de evaluare tehnico findnciara).

Criterii si conditii de eligibilitate pentru solicitanti
Solicitantii eligibili sunt entitatile de management al clusterelor (EMC), ce vor depune proiecte in numele
clusterelor pe care le reprezinta. Se va face distinctia intre entitatile de mandagement al clusterelor emergente (EMC

emergente) si entitatile de management al clusterelor inovative (EMCinovative).

Buget

Bugetul estimativ alocat pentru sprijinul integrarii IMM-urilor in structurile de tipul clusterelor si lanturilor de
furnizoriin cadrul Apeluluide proiecte pe anul 2012, va fi de 20 milioane Euro.

Mai multe informatii: http://oiimm.mimmcmd@.ro
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CALENDARUL ORIENTATIV AL LANSARII OPERATIUNILOR DIN CADRUL
PROGRAMULUI OPERATIONAL SECTORIAL CRESTEREA COMPETITIVITATII ECONOMICE
7 IUNIE 2012

Domenii majore de interventie / Operatiuni

Data estimativa a
lansarii
(una)

Observatii

Axa prioritarad 1 - Un sistem de produdie inovativ si ecoeficient
DMI 1.1 Investitii productive si pregatirea pentru competitia pe piata a intreprinderilor, in spedala IMM

Op. 1.1.1 - Sprijin financiar in valoare de pana la
1.065.000 lei acordat pentru investiti in
intreprinderile mid si mijlocii

Apel in derulare
(lansatinfebruarie
2012)

Apel de proiecte cu termen limita; se
inchide pe datade 10 iulie 2012

DMI1.2. Accesul IMM lafinantare

in derulare — Fondul de participare JEREMIE

DMI 1.3 Dezvoltarea durabild aantreprenoriatul ui

Op. 13.1 - Dezvoltarea structurilor de sprijin al
afacerilor (SSA) de interes national si international —

Apel in derulare
(lansat in mai

Apel de proiecte cu termen limita
- Depunere propuneri proiecte etapal: 17

poli de competitivitate 2012) mai -17 august 2012
. Apel in derulare : 9 o= oS
Op. 1.3.2 - Sprijin pentru consultantd acordat R . Apel de proiecte cu termen limita
) 5 ) e P (lansatinfebruarie 5
intreprind erilor mici si mijlocii 2012) Sesiuneall: 3.09-28.09.2012
Op. 1.3.3 - Sprijin pentru integrarea intreprinderilor < Corelat cu 13.1. (gestionat de
5 ; a0 lulie 2012 :
inlanturile de furnizori sau dustere Autoritatea de Manage ment)

DMI 2.1 Cercetarea in parteneriat intre universititi/institute de cercetare si intreprinderi in vederea obtinerii de

rezultate apliabile in economie

Op. 2.1.1 - Proiecte de cercetare in parteneriat intre
univer sitati / institutii de cercetare siintreprinderi

Apel in derulare
(lansat la 14
octombrie 2010)

Apel de proiecte cu depunere continua

DMI 2.3 Accesul intreprinderilor la activitati de cercetare-dezvoltare si inovare

Op. 2.3.1 - Sprijin pentru start-up-urile si spin-off-
urile inovative

Apel in derulare
(lansat in 2008)

Apel de proiecte cu depunere continua

Op. 2.3.2 - Dezvoltarea infrastructurii de CD a
intreprinderilor, cu crearea de noi locuri de munca
pentru CD

Apel in derulare
(lansat in
02.04.2012)

Apel de proiecte cu termen limita:

27.07.2012

Op. 2.3.3 - Promovarea inovarii in cadrul firmelor

Apel in derulare
(lansat in 2011)

Apel de proiecte cu depunere continua
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EVENIMENTE INTERNE Sl INTERNATIONALE

THE 4TH INTERNATIONAL CONFERENCE ON ADVANCED MATERIALS AND SYSTEMS
ICAMS 2012: 27-29 SEPTEMBER 2010, BUCHAREST, ROMANIA

A PATRA CONFERINTA INTERNATIONALA A MATERIALELOR $1 SISTEMELOR AVANSATE
ICAMS 2012: 27-29 SEPTEMBRIE 2010, BUCURESTI, ROMANIA

The National Research and Development Institute
for Textiles and Leather (INCDTP) Leather and Footwear
Resedrch Institute (ICPI) Bucharest, Romania
announces The 4th International Conference on
Advanced Materials and Systems ICAMS 2012 - to be
held in Bucharest, Romania, on September 27-29,
2012.

The aim of the Conference is {o bring together
researchers, scientists, engineers, experts and policy
makers from all over the world to exchange and share
their experiences, new ideas, and research results on
important issues related to novel materials and
systems in science and technology in the 21st century,
and to provide a good opportunity for networking for
allthese groups.

The attendees will discuss issues of smart and
functional materials and biomaterials, systems and
technologies, including new processing methods, and
innovative applications. Special attention will be given
to quality management and competitiveness on the
global market and the impact on the environment and
cultural heritage.

The organizers invite all those interested to
submit papers in one of the following areas: Materials,
Biomaterials, Systems and Technologies, Environment,
Cultural Heritage, Innovation and Quality Management
and Competitiveness, by July 6th to the ICAMS
Conference madil address: icams.ro@gmail.com.

Institutul National de Cercetare-Dezvoltare
pentru Textile si Pielarie (INCDTP), Sucursala Institutul
de Cercetdri Pieldrie siincaltdminte (ICP1) din Bucuresti,
Romania anunta A Patra Conferinta Internationala a
Materialelor si Sistemelor Avansate - ICAMS 2012 -
care va avea loc |13 Bucuresti, Romania, in periodada 27-
29 septembrie 2012.

Obiectivul conferintei este de a reuni cercetatori,
oameni de stiinta, ingineri, experti si factori de decizie
din Tntredaga lume pentru a-si impartasi experienta,
ideile novatoare si rezultatele cercetdrilor ce vizeaza
probleme importante legate de noi materiale si sisteme
in domeniul stiintei si tehnologieiin secolul 21, oferind,
de asemenea, oportunitati de networking pentru
categoriile mentionate.

Participantii vor discuta probleme legdte de
materiale si biomateridle inteligente si functiondle,
sisteme si tehnologii, inclusiv noi metode de prelucrare
si dplicatiiinovatoare. O dtentie deosebita de va acorda
mondiala, precum si impactului asupra mediului si
patrimoniului cultural.

Organizatorii i invita pe toti cei interesati sa
trimita lucrari care se fincadreaza fintr-unul din
urmatoarele domenii: Materiale, Biomateriale,
Sisteme si tehnologii, Mediu, Patrimoniu cultural,
Inovare si Managementul calitatii si competitivitate,
pana la data de 6 iulie 13 adresa de mail a Conferintei:
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Authors will be notified by July 15th. Accepted papers
will be published in the ICAMS 2012 Proceedings,
which will be sent for inclusion to ISI - Thomson Reuters
and other international data bases. Previous ICAMS
Proceedings are indexed in SCOPUS, Chemical
Abstracts Service (CAS) Database, USA and Technical
Information Library of Hannover, Germany. We are
pleased to announce that the ICAMS 2010
Proceedings is now also indexed in Thomson Reuters
(1S1) Web of Knowledge.

The venue and program of the Conference will be
announced shortly on the ICAMS 2012 website,
www.icams.ro.
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icdms.ro@gmail.com. Autorii vor primi rdspuns pana la
data de 15 iulie. Lucrarile acceptate vor fi publicate in
volumul ICAMS 2012, care va fi trimis spre indexare in
baza de date ISl - Thomson Reuters si in dlte baze de
date internationale. Volumele ICAMS anterioare sunt
indexate in SCOPUS, Chemical Abstracts Service (CAS)
Database, SUA si Technical Information Library of
Hanovra, Germania. Ne face placere sa va anuntam ca
volumul de lucrari ICAMS 2010 este in prezent indexat
si iIn baza de date Thomson Reuters (ISI) Web of
Knowledge.

Locul de desfasurare si programul Conferintei vor
fi anuntate Tn curand pe site-ul ICAMS 2012,
www.icams.ro.




BREVETE DE INVENTIE

Au fost acordate noi brevete ale cercetatorilor din INCDTP - Sucursala ICPI:
New patents have been granted to INCDTP - Division ICPI researchers:

PROCESS OF CROSSLINKING A MIXTURE BASED ON
ETHYLENE-PROPYLENE-DIENE TERPOLYMER ELASTOMER AND POLYFUNCTIONAL MONOMERS

PROCEDEU DE RETICULARE A UNUI AMESTEC PE BAZA DE
ELASTOMER TERPOLIMERIC ETILENA-PROPILENA-DIENA S| MONOMERI POLIFUNCTIONALI

No./Nr. 125021

Authors/Autori: Maria-Daniela Stelescu, Elena Mdndild

The invention reldtes to a process of crosslinking
by irradiation of & polymeric compound bdsed on
ethylene-propylene-diene terpolymer eldstomer and
polyfunctional monomers, ledding to development of
new materials, with improved properties, used in the
plastics processing industry. The technical problem that
the invention solves consists in establishing optimal
ratios between raw materials, as well as the electron
beam irradidtion dose for simultaneous induction of
crosslinking and grafting, which has the effect of
improving physical-mechanical characteristics of the
resulting elastomer.

Inventia se referdla un procedeu dereticulare prin
iradiere a unui compozit polimeric pe baza de
elastomer terpolimeric etilend-propilena-diend si
monomeri polifunctionali, conducand |3 obtinerea
unor materiale noi, cu proprietati Tmbunatatite,
utilizate n industria de prelucrare & materidlelor
plastice. Problema tehnica pe care o rezolva inventia
constd n stabilirea rapoartelor optime intre materiile
prime, precum si @ dozei de irddiere cu electroni
accelerati pentru inducerea simultana a reticularii si
grefarii care are ca efect imbunatatirea caracteristicilor
fizico-mecanice ale elastomerului rezultat.

ROMANTA

| OFICIET DE STAT PENTRU INVERTIT 81 MARCL |

0 Breuet de tnuentie

I | !
X | |
: Nr. 125021 :
Acardel in temaiul Lagii nr 641881 privind bravelsls da inventie, republicata in
- N Monitorul Oficiel al Roméniei, Partea I, nr.541, din G8 august 2007. y

| Tiular IMSTITUTUL SATIONAL DE GERCETARS DEZVOLTARE PENTRU TEXTILE -
$ PIELARIESUCURSALA INSTTUTUL DE CERGETARE PIELARE. -
THGAL | EMINTE, BUCURES! |, 8, K
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Tl FROCEDEL O RETICULARE A UNUI AMESTEC PE BAZA DE
e ELASTOWER TERPOLWERIC ETILENAFROFLENADIENA 51
IONON ERIPOLIFUNCTIINALL

' Inventatori STELESCU MARIA-DANIELA, BUCURESTI, B, RO; MANAILA  ©
ELENA, BUCURESTI, 6. RO 2

W\ | Dosericrea inveniici, revendictrile 31 desenele la care se face referintd in |
. aceslen, fuc parle integrantd din prezentul brevet de inventic +
" Durata brevatului de inventia esta da 20 ani, cu | e

Tncapers de la data de

, cu condifia pléfii taelor anusle da menfiners in vigoars &

Bucurest, Data eliberdni 30,04 2012

e
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SYNTAN-BASED TANNING AGENT, PROCESS OF OBTAINING AN AQUEOUS SOLUTION
OF SYNTAN AND METHOD OF ANALYSING ITS TANNING POTENTIAL

AGENT DE TANARE PE BAZA DE SINTAN, PROCEDEU DE OBTINERE A UNEI SOLUTII APOASE
DE SINTAN $I METODA DE ANALIZA A POTENTIALULUI TANANT

No./Nr. 123403

Authors/Autori: Stelidn Sergiu Mdier, Vioricd Deselnicu, VésilicG Mdier, Melindd Prunednu

The invention relates to a syntan of melamine-
formaldehyde polycondensates cldss, intended for wet-
white leather pretanning, to its obtdining process and
use. According to the invention, the syntan is obtdined
by means of a process comprising the following steps: i.
controlled methylolation of a f{ridsine, preferably
melamine, with formaldehyde at 80°C for 30 min; ii.
benzene sulfonation of methylolated tridasine with
sodium salt of sulphanilic acid at pH of maximum 11,
temperature of 80°C; iii. controlled polycondensation
of methylolated benzene sulfonated fridasine at a
temperature of 55°C and pH 6 for 1 h, and iv. stopping
polycondensation by rapidly increadsing pH from 6.0 to
10.0. The syntan presents itself as a slightly yellow
colored solution with a dynamic viscosity of about 9 cP
at 20°C and a solids content of 20...24%. According to
the invention, the syntan is used for pre-tanning, alone
or in combination with a specific penetrator, known in
the tanningfield.

Inventia se referda la un sintan din clasa
policondensatelor melamino-formaldehidice, destinat
pretabacirii wet-white a pieilor, la un procedeu de
obtinere 3 acestuia si Ia utilizarea acestuia. Sintanul
conform inventiei se obtine printr-un procedeu care
cuprinde urmatoarele etape: i. metilolarea controlata a
uneitriazine, de preferintd melaming, cu formaldehida,
la 80°C, timp de 30 min; ii. benzsulfonarea triazinei
metilolate cu sarea de sodiu a acidului sulfanilic, la pH
de maximum 11, temperatura de 80°C; iii.
policondensarea controlata a triazinei metilolate
benzsulfonate, la temperatura de 55°C si pH 6, timp de
1 h, siiv. stoparea policondensarii prin cresterea rapida
a pH-uluide la 6,0 1a 10,0, si se prezinta ca o solutie de
culoare slab galbuie, cu o viscozitate dinamica de circa9
cP 13 20°C si un continut de substanta uscata de
20...24%. Sintanul conform inventiei se utilizeaza
pentru pretabacire, singur sau in asociere cu un

uuuuu
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INCDTF  INCDTP — SUCURSALA INSTITUTUL DE CERCETARI PIELARIE-INCALTAMINTE

INFORMATII UTILE

PHYSICAL-MECHANICAL TESTS AND CHEMICAL ANALYSES LABORATORY
LABORATORUL DE INCERCARI FIZICO-MECANICE S| ANALIZE CHIMICE

within INCDTP — Division Leather and Footwear Research Institute carries out the following
types of physical-mechanical tests and chemical analyses accredited by RENAR:
din cadrul INCDTP — Sucursala Institutul de Cercetdri Pieldrie — Incdltdminte realizeazd urmdtoarele
tipuri de Incercdri fizico-mecanice si analize chimice acreditate RENAR:

GRAVIMETRIC METHODS — PHYSICAL-MECHANICAL TESTS LABORATORY
METODE GRAVIMETRICE — LABORATOR INCERCARI FIZICO-MECANICE

Determining water permeability — finished ledthers

Determinarea permeabilitdtii la apd — piei finite

Determining permeadbility, absorption and desorption of water vapors — finished leathers
Determinarea permeabilitdtii, absorbtiei si desorbtiei vaporilor de apd — piei finite
Determining density — rubber soles and footwear; rubber ingredients

Determinarea densitdtii — tdlpi si incdltdminte de cauciuc; ingrediente de cauciuc

incdltdminte
PVC

cauciuc, TR, PVC

Determining shoe upper behavior in water under dynamic conditions — ledthers for shoe uppers
Determinarea comportdrii la apd in conditii dinamice a fetelor de incaltdminte — piei pentru fete de

Determining protection footwear soles behavior upon immersion in liquid environments—rubber soles, TR,

Determinarea comportdrii la imersie in medii lichide a tdlpilor pentru incdltdmintea de protectie — tdlpi

METHODS FOR SPECIFIC DEFORMATIONS
METODE PENTRU DEFORMATII SPECIFICE

Determining tensile strength and elongation — finished leathers

Determindred rezistentei Id trdctiune si & dlungirii — piei finite

Determining tear strength — finished leathers

Determindred rezistentei Id sfdsiere — piei finite

Determining tensile strength and elongation — rubber

Determindred rezistentei Id tractiune si @ dlungirii — cGuciuc

Determining dye resistance to friction —finished leathers

Determindred rezistentei vopsirii Id frecdre — piei finite

Determining resistance to repeated bending — finished leathers

Determindred rezistentei Id flexiuni repetdte — piei finite

Determining resistance to repeated bending — rubber soles and shoe uppers
Determinarea rezistentei la flexiuni repetate — tdlpi si fete de incdltdminte din cauciuc
Determining resistance to repedted bending — entire sole

Determindred rezistentei Id flexiuni repetdte — tdlpd intredgd

Determining ShoreA hardness — rubber soles and footwear

Determinarea duritdtii ShoreA — tdlpi si incdltdminte din cauciuc

Determining abrdsion resistance — materials for shoe uppers, insertions and insoles
Determinarea rezistentei la abraziune — materiale pentru fete incdltdminte, captuseli si branturi

:
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INCDTP

INCDTP — SUCURSALA INSTITUTUL DE CERCETARI PIELARIE-INCALTAMINTE

METHODS FOR RHEOLOGIC
CHARACTERISTICS (VISCOSITY)
METODE PENTRU CARACTERISTICI

:

iz
~
ri

REOLOGICE (VISCOZITA“]'E) METHODS FOR DETERMINING CONSTRUCTIVE CHARACTERISTICS OF
FOOTWEAR

Ingredients for rubber METODE PENTRU DETERMINAREA CARACTERISTICILOR

Ingrediente pentru cauciuc CONSTRUCTIVE ALE INCALTAMINTEI

Adhesives for footwear

Adezivi pentru incdltGminte Determining ddhesion capacity — adhesives for footwear

Determinarea capacitdtii de lipire — adezivi pentru incdltdminte

Determining sole attachment resistance — on whole shoes; on samples
Determinarea rezistentei fixdrii tdlpii — pe incdlt@minte intreagd; pe

epruvete

Determining pH value and difference number of aqueous
extract — finished leathers; duxiliary materials for the
leather industry; rubber ingredients

Determindred vdlorii pH si G cifrei de diferentd d
extrdctului dpos — piei finite; mdteridle duxilidre pentru
industrid de pieldrie; ingrediente cduciuc

Determining uppers seams resistance — footwear

ELECTROCHEMICAL METHODS Determinarea rezistentei cuséturilor fetelor — incdltéminte
METODE ELECTROCHIMICE

GRAVIMETRIC METHODS — CHEMICAL ANALYSES LABORATORY
METODE GRAVIMETRICE — LABORATOR ANALIZE CHIMICE

Determining solvent extractable substances — Finished leathers and collagen-based products; Hard rubber
Determindred substdntelor extrdctibile cu solventi — piei finite si produse coldgenice; cduciuc vulcdnizdt
Determining water solluble substances — Finished leathers

Determindred substdntelor solubile in dpd — Piei finite

Determining tanning substances — Synthetic and vegetable tans

Determindred substdntelor tdndnte — Tandnti sintetici si vegetdli

Determining fat substances content — Sulphated oils

Determindred continutului in substdnte grdse — Uleiuri sulfatdte

Determining dsh — Finished ledthers and collagen-based products; Rubber soles and footwedr; Rubber
ingredients; Auxiliary materialsin the leatherindustry

Determindred cenusii — Piei finite si produse coldgenice; Talpi si incdltdminte de cduciuc; Ingrediente de cduciuc;
Materidle duxilidre din industrid de pieldrie

Determining humidity and voldtile matter content — Finished leathers and collagen-bdsed products; Rubber
soles and footwear; Rubberingredients; Auxilidry materidlsin the ledatherindustry

Determindred umiditdatii si d continutului de mdterii voldtile — Piei finite si produse coldgenice; Talpi si
incdltdminte de cduciuc; Ingrediente de cauciuc; Mdteridle Guxilidre din industrid de pieldrie

Determining dry substance content—Auxilidry materidls for the ledther industry; Rubber ingredients; Adhesives
for footwedr

Determindred continutului de substdntd uscdtd — Mdteridle Guxilidre pentru industrid de pieldrie; Ingrediente
cauciuc; Adezivi pentru incdltdminte

Determining sulphur — Hard rubber; Determining silicic-acid anhydride; Rubber blends, rubber soles, rubber
shoe uppers

Determindred sulfului — Cauciuc vulcdnizdt; Determindred bioxidului de siliciu; Amestecuri de cduciuc, tdlpi de
cauciuc, fete de incdltdminte de cduciuc

Determining outstanding total matter content—Used watersin the leather industry

Determindred continutului de mdterii totdle in suspensie —Ape uzdte din industrid de pieldrie
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VOLUMETRIC METHODS
METODE VOLUMETRICE

Determining chromic oxide and trivalent chrome — Finished leathers; Auxiliary materials for the leather industry
Determinarea oxidului de crom si a cromului trivalent — Piei finite; Materiale auxiliare pentru industria de pieldrie
Determining total nitrogen content and dermal substance — Finished ledthers and collagen-based products
Determinarea continutului de azot total si a substantei dermice — Piei finite si produse colagenice

Determining chemical oxygen demand COD —Used waters in the leatherindustry

Determinarea consumului chimic de oxigen CCO—Ape uzate din industria de pieldrie

Determining mineral ether extractable substances content - Used waters in the leather industry

Determinarea continutului de substante extractibile cu eter de petrol — Ape uzate din industria de pieldrie

GAS-LIQUID CHROMATOGRAPHY
CROMATOGRAFIE IN FAZA LICHIDA S| GAZOASA

Determining certdin dzo dyes by high performance chromdtography — Finished ledthers
Determindred dnumitor colordnti dzoici prin cromdtogrdfie de indltd performdntd — Piei finite

:
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Determining pentdchlorophenol content — Finished leathers

Determindred continutului de pentdclorfenol — Piei finite
Determining formaldehyde content — Finished ledthers SPECTROMETRIC (INFRARED) METHODS
Determindred continutului de formdldehidd — Piei finite METODE $PECTROMETRICE (INFRAROSU)

Footweadr soles

infrarosu—Talpiincdltaminte

Identifying PVC by infrared spectrometry —

Identificarea PVC prin spectrometrie in

Physical-mechanical tests and chemical analyses not accredited by RENAR:
Incercdri fizico-mecanice si analize chimice neacreditate RENAR:

SPECTROMETRIC (UV-VIS) METHODS
METODE SPECTROMETRICE (UV-VIS)

Determining acid ions and organic substances in water: determining nitrites, azotates, total cyanides, acid ion
surface dgents, non-ionic surfiace agents, phenylindex, fluorine, phosphates, sulphates, sulphides

Determindred ionilor dcizi si G substdntelor orgdnice din dpd: determindred nitritilor, dzotdtilor, cidnurile totdle,
dgentide suprdfdtd ioni dcizi, dgenti de suprdfdtd neionici, indicele de fenil, fluor, fosfati, sulféati; sulfuri
Determining basic ions and organic substances in water: arsenic, aluminum, chrome VI, mercury, ammonium
Determindred ionilor bazici si d substantelor orgdnice din dpd: drsenic, Gluminiu, crom VI, mercur, dmoniu

VOLUMETRIC METHODS
METODE VOLUMETRICE

Determining calcium oxide; Determining magnesium oxide; Determining iron trioxide; Determining aluminum
trioxide —Rubber blends, rubber soles, rubber shoe uppers

Determinarea oxidului de calciu; Determinarea oxidului de magneziu; Determinarea trioxidului de fier;
Determinarea trioxidului de aluminiu—Amestecuri de cauciuc, tdlpi de cauciuc, fete de incdltdminte de cauciuc
Identifying elastomers in rubber blends — Vulcanized and unvulcanized rubber blends, Rubber soles and shoe
uppers

Identificarea elastomerilor din amestecurile de cauciuc — Amestecuri de cauciuc vulcanizate si nevulcanizate, tdlpi si
fete de incdltdminte din cauciuc
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LEATHER TESTS
INCERCARI PENTRU PIELE

Determining water absorption under static conditions — Finished ledthers
Determinarea absorbtiei de apd in conditii statice — Piei finite

Determining dpparent density — Finished ledthers

Determinarea densitdtii aparente — Piei finite

Determining bend resistance of upper and cracking index — Finished ledthers
Determinarea rezistentei la indoire a fetei si a indicelui de crapare — Piei finite
Bend test — Finished leathers

Tncercarea la indoire — Piei finite

Contraction index — Ledthers and furs to be processed and finished leathers and furs
Indice de contractie — Piei si blanuri in curs de prelucrare si piei si blanuri finite
Dye resistance to sweadt — Finished leathers

Rezistenta vopsirii la transpiratie — Piei finite

Determining softness — Finished leathers

Determinarea moliciunii — Piei finite

Water dbsorption and desorption - Footwear. Insoles, ingole covers
Absorbtia si desorbtia apei — Incdltdminte, branturi, acoperisuri de brant
Tensile strength — Synthetic leathers

Rezistenta la tractiune — Piei sintetice

Tear resistance — Finished leathers

Rezistenta la sfdsiere — Piei finite

Wool pulling resistance — Finished leathers with fur

Rezistenta la smulgere a lGnii — Piei finite cu bland
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RUBBER TESTS
INCERCARI PENTRU CAUCIUC

Determining elasticity — hard rubber

Determindred eldsticitdtii — cduciuc vulcdnizat

Determining tear resistance — hdard rubber

Determindred rezistentei Id sfdsiere — cauciuc vulcanizat

Residual deformation from compression — hard or thermoplastic rubber; cellular polymeric materials
Deformarea remanentd la compresie — cauciuc vulcanizat sau termoplastic; materiale polimerice
celulare

Compression resistance — Flexible cellular materials

Rezistenta la compresie — materiale celulare flexibile

Linear contraction - Flexible cellular materials

Contractia liniard — materiale celulare flexibile

Determining adherence to textiles — Hard rubber

Determinarea aderentei la textile — cauciuc vulcanizat

Determining repedted bending resistance (De Mattia) — hard or thermoplastic rubber
Determinarea rezistentei la flexiuni repetate (De Mattia) — cauciuc vulcanizat sau termoplastic
Determining dccelerated ageing resistance — hard or thermoplastic rubber

Determinarea rezistentei la imbdtrdnire acceleratd — cauciuc vulcanizat sau termoplastic

Low temperature bend testing — hard or thermoplastic rubber

Incercarea la indoire la temperaturd scdzutd — cauciuc vulcanizat sau termoplastic

Low temperature bend testing — plastic materials

Incercarea la indoire la temperaturd scdzutd — materiale plastice

Determining mass — covered textile bases

Determinarea masei — suporturi textile acoperite

Determining adherence of covering layer — covered textile bases

Determinarea aderentei stratului de acoperire — suporturi textile acoperite

Determining repedted bending resistance — covered textile bases

Determinarea rezistentei la flexiuni repetate — suporturi textile acoperite
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Presentation of papers

The scientific papers should be presented for publishingin Romanian and English by the
Romanian authors, and in English by the foreign authors.

The text of the article should be clear and precise, as short as possible to make it
understandable. As a rule, the paper should not contain more than fifteen pages,
including figures, drawings and tables. The paper should be divided into heads and
chapters in a logical sequence. Decimal classification is recommended. Manuscripts
must meet high scientific and technical standards. All manuscripts must be typewritten
using MS Office facilities, single spaced on white A4 standard paper (210 x 297 mm) in
11-point Times New Roman (TNR) font. Please note that the content of the articles is
the sole responsibility of the authors.

Format. Title. Title (Centered, 12 pt.TNR font) should be short and informative. It
should describe the contents fully but concisely without the use of abbreviations.

Authors. The complete, unabbreviated names should be given (Centered, font TNR
10), along with the affiliation (institution), city, country and email address (Centered, 9
pt.TNR font). The author to whom the correspondence should be addressed should be
indicated, as well as email and full postal address.

Abstract: A brief abstract of no more than 200-250 words must accompany each
manuscript (8 pt. TNR font). The abstract should describe the content and results of the
paper.

Keywords. Authors should give 3-5 keywords.

Text. Introduction. Should include the aims of the study and results from previous
notable studies.

Materials and Methods. Experimental methods should be described clearly and
briefly.

Results and Discussions. This section may be separated into two parts. Unnecessary
repetition should be avoided.

Conclusions. The general results of the research are discussed in this section.
Acknowledgements. Should be as short as possible.

References. Must be numbered in the paper, and listed in the order in which they
appear.

Diagrams, Figures and Photographs should be constructed so as to be easy to
understand and should be named “Figures”; their titles should be given below the
Figure itself. The figures should be placed immediately near (after or before) the
reference that is being made to them in the text. Figures should be referred to by
numbers, and not by the expressions ,,below” or ,above”. The number of figures should
be kept to minimum (maximum 10 figures per paper).

Tables. Should be numbered consecutively throughout the paper. Their titles must be
centered at the top of the tables (12 pt. TNR font). The tables text should be 9 pt. TNR
font. Their dimensions should correspond to the format of the Journal page. Tables will
hold only the horizontal lines defining the row heading and the final table line. The
tables should be placed immediately near (after or before) the reference that is being
made to them in the text. Tables should be referred to by numbers, and not by the
expressions ,below” or ,above”. The measure units (expressed in International
Measuring Systems) must be explicitly presented.

Formulas, Equations and Chemical Reactions should be numbered by Arabic numbers
in round brackets, in order of appearance, and should be centered. The literal part of
formulas should be in Italics. Formulas should be referred to by Arabic numbers in
round brackets.

Nomenclature. Should be adequate and consistent throughout the paper, should
conform as much as possible to the rules for Chemistry nomenclature. Itis preferable to
use the name of the substances instead of the chemical formulas in the text.

References should be numbered consecutively throughout the paper in order of
citation in square brackets; the references should list recent literature also. Footnotes
are not allowed. If the cited literature is in other language than English, the English
translation of the title should be provided, followed by the original language in round
brackets. Example: Handbook of Chemical Engineer (in Romanian), vol. 2, Technical
Press, Bucharest, 1951, 87.

Citation of journal articles: all authors' names (surname, name initials), abbreviated
journal title, article title,year, volume number, issue number, full page reference. Ex:
Helissey, P., Giorgi—Renault, S., RenaultJ., Chem. Pharm. Bull., 1989, 37,9, 2413-2425.

In case the reference is not cited in original, the author(s) should also list the original
paper that has been consulted.

Citation of texts from books: authors' full name and name (initials), title of the book,
issue number in Arabic numbers, publishing house, editors name (if present), city
where the book has been published, year of publication, the page(s) containing the
textthat has been cited.

Citation of patents: all authors' names (surname, name initials), or company's name,
country and patent number, date of issuance.

Manuscripts should be submitted in electronic format by email to the following
address:

Dr. Viorica DESELNICU, Editor-in-chief

INCDTP - Leather and Footwear Research Institute (ICPI)
93 lon Minulescu Street, code 030215, Bucharest, Romania
Phone: +4021-323.50.60; Fax: +4021-323.52.80.

E-mail: jlfjournal@gmail.com

INSTRUCTIUNI PENTRU AUTORI

Prezentarea lucrarilor

Lucrdrile stiintifice se vor prezenta redactiei spre publicare in limba romana si in limba
engleza de cdtre autorii romani, siin limba engleza de catre autorii straini.

Continutul lucrdrii trebuie s fie clar si cat mai concis posibil. Articolele nu vor depasi 15
pagini, inclusiv figurile si tabelele. Lucrarea va fi impartita in paragrafe si capitole intr-o
succesiune logicd. Este recomandatd clasificarea zecimald. Articolele vor intruni un inalt
standard stiintific si tehnic. Toate manuscrisele vor fi editate utilizand facilitdtile MS Office
(Word '97 sau ulterioare) pe hartie albd A4 standard (210 x 297 mm) cu font Times New
Roman (TNR) 11, spatiere la un rand. Continutul articolelor este responsabilitatea
autorilor.

Formatul lucrdrilor. Titlu. Titlul trebuie sd descrie concis continutul lucrarii fara a folosi
abrevieri. Titlul vaficentrat, font TNR 12.

Autori. Se prefera numele complet al autorilor (Centrat, font TNR 10), impreund cu
afilierea (institutia), orasul, tara si adresa de email (Centrat, font TNR 9). Se va indica
autorul pentru corespondentd cu adresa completa.

Rezumat: Un rezumat de 200-250 cuvinte va insoti lucrarea (font TNR 8). Rezumatul
trebuie sa descrie continutul lucrdrii si rezultatele obtinute.

Cuvinte cheie. Se vor prezenta 3-5 cuvinte cheie.

Textul lucrarilor. Introducere. Va include obiectivele studiului si rezultatele studiilor
relevante anterioare.

Materiale si Metode. Metodele experimentale vor fi descrise clar i pe scurt.

Rezultate si Discutii. Aceastd sectiune poate fi separata in doud parti. Se vor evita
repetitiile care nusunt necesare.

Concluzii. n aceast3 sectiune vor fi discutate rezultatele generale ale cercetarii.
Multumiri. Vor fi cat mai scurte posibil.

Bibliografie. Referintele bibliografice vor fi numerotate in lucrare si listate in ordinea in
care aparin text.

Diagrame, figuri si fotografii. Vor fi construite in asa fel incat sa fie usor de inteles si vor fi
denumite ,Figuri”; denumirea lor va fi datd sub figura propriu-zisd. Ele vor fi plasate
imediat Iangd (inainte sau dupa) referirea care se face la ele in text. Referirile la figuri se vor
face prin numere, nu prin cuvintele ,mai sus” sau ,,mai jos”. Numarul figurilor sa fie cel

strict necesar (maxim 10).
Tabele. Vor fi numerotate in continuare cu cifre arabe. Fiecare va avea un titlu, centrat

deasupra tabelului (TNR 11). Textul tabelului va respecta fontul TNR 9. Dimensiunile
tabelelor trebuie sa corespunda formatului revistei. Tabelele vor prezenta numai liniile
orizontale ce delimiteaza capul de tabel si sfarsitul tabelului. Tabelele vor fi plasate imediat
langa (inainte sau dupa) referirea care se face la ele in text. Referirile la tabele se vor face
prin numere, nu prin cuvintele ,mai sus” sau ,mai jos”. Unitatile de masura folosite

(exprimate in Sistem International) trebuie prezentate explicit.
Formule, ecuatii si reactii chimice. Vor fi numerotate cu cifre arabe, in paranteza mica in

ordinea aparitiei, si vor fi plasate centrat. Partea literala a formulelor trebuie sa fie scrisa cu
caractere italice. Referirile din text la formule se pot face prin numere arabe scrise intre

paranteze rotunde.
Nomenclaturd. Trebuie sa fie corespunzdtoare si univoca, sa se conformeze pe cét posibil

regulilor pentru nomenclaturain chimie, iar in text este preferabil sa se foloseascd numele

substantelorinloc de formule chimice.
Referinte bibliografice. Vor fi numerotate in continuare, in ordinea citarii, si notate in text

prin cifre corespunzatoare, in paranteze pdtrate; bibliografia va contine si lucrdri recent
publicate. Nu este permisd folosirea notelor de subsol. Dacd lucrdrile citate sunt in altd
limba decat limba engleza, se va oferi titlul in limba engleza, urmat de precizarea limbii
originale in paranteza rotunda. Exemplu: Handbook of Chemical Engineer (in Romanian),

vol. 2, Technical Press, Bucharest, 1951, 87.
Citarea articolelor din reviste: numele tuturor autorilor (nume, initiale prenume), titlul

articolului, titlul abreviat al periodicului, anul aparitiei, numdrul volumului, numarul
editiei, paginile de inceput si sfarsit ale articolului. Ex: Helissey, P., Giorgi-Renault, S.,
Renault)., Chem. Pharm. Bull., 1989,37,9, 2413-2425.

Tn cazul in care referinta nu a fost citaté in original, se va indica dup# ea si lucrarea care a
fost consultata.

Citarea textelor din cdrti: numele si prenumele (initiala) autorilor, titlul cartii, numarul
editiei in cifre arabe, editura, numele editorilor (daca este cazul), localitatea, anul
aparitiei, pagina (sau paginile) la care se face referirea.

Citarea brevetelor: numele tuturor autorilor (nume, initiale prenume), sau firmei, tara si
numarul brevetului, data.
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