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PROVING RELIABILITY AND REPRODUCIBILITY OF THE TECHNOLOGY FOR GRAFTING AND CROSSLINKING
BLENDS BASED ON ETHYLENE VINYL ACETATE COPOLYMER AND TRIALLYL CYANURATE BY ELECTRON
BEAM IRRADIATION, USING STATISTICAL ANALYSIS OF EXPERIMENTAL DATA OBTAINED

DEMONSTRAREA FIABILITATII S| REPRODUCTIBILITATII TEHNOLOGIEI DE GREFARE Sl RETICULARE A
UNOR AMESTECURI PE BAZA DE COPOLIMER ETILENA-ACETAT DE VINIL $I TRIALILCIANURAT PRIN
IRADIERE CU ELECTRONI ACCELERATI, UTILIZAND ANALIZA STATISTICA A DATELOR EXPERIMENTALE
OBTINUTE
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PROVING RELIABILITY AND REPRODUCIBILITY OF THE TECHNOLOGY FOR GRAFTING AND CROSSLINKING BLENDS BASED ON ETHYLENE VINYL ACETATE
COPOLYMER AND TRIALLYL CYANURATE BY ELECTRON BEAM IRRADIATION, USING STATISTICAL ANALYSIS OF EXPERIMENTAL DATA OBTAINED
ABSTRACT. The paper presents our experiments regarding the demonstration of relidbility and reproducibility of the technology for grafting and crosslinking blends
of ethylene vinyl dcetate copolymer (EVA) and triallyl cyanurate polyfunctional monomer (TAC) by electron beam irradiation (EB). Blends based on EVA dand TAC
were irradiated with different doses of EB. The physicdl-mechanical properties of the irradidted samples were compared with those of sdmples obtained by classic
crosslinking in the presence of peroxides. Experimental data obtained were processed and statistical analysis was performed using SPSS version 13 and regression
models were established. Depending on the dose of irrddidtion, characteristics of the blends were estimated with a probability of 95% badsed on established

regression models. The results hdve shown that the technology is reproducible and reliable.
KEY WORDS: EVA, TAC, electron beam, physical-mechanical characteristics, regression model, estimdtion of varidbles

DEMONSTRAREA FIABILITATII $1| REPRODUCTIBILITATII TEHNOLOGIEI DE GREFARE $I RETICULARE A UNOR AMESTECURI PE BAZA DE COPOLIMER ETILENA-
ACETAT DE VINIL $I TRIALILCIANURAT PRIN IRADIERE CU ELECTRONI ACCELERATI, UTILIZAND ANALIZA STATISTICA A DATELOR EXPERIMENTALE OBTINUTE
REZUMAT. Articolul prezinta experimentarile noastre privind demonstrarea fiabilitatii si reproductibilitatii tehnologiei de grefare si reticulare d amestecurilor de
copolimer etilena-acetat de vinil (EVA) si monomer polifunctional tridlilcianurat (TAC) prin irddiere cu electroni accelerati (EA). Amestecurile pe bdza de EVA si TAC
au fostiradiate cu diferite doze de EA. Caracteristicile fizico-mecanice ale probelor iradiate au fost comparate cu acelea ale probelor obtinute prin reticularea clasica
in prezenta peroxizilor. S-a redlizat procesarea si analiza statistica a datelor experimentale obtinute utilizind programul SPSS versiunea 13 si s-au stabilit modelele
de regresie. In functie de doza de irddiere du fost estimate caracteristicile &mestecului cu o probabilitite de 95% pe bizd modelelor de regresie stabilite. Rezultitele

obtinute du demonstrat faptul ca tehnologia este reproductibila si fiabila.
CUVINTE CHEIE: EVA, TAC, electroni dccelerdti, caracteristici fizico-mecanice, model de regresie, estimarea variabilelor.

LA DEMONSTRATION DE LA FIABILITE ET DE LA REPRODUCTIBILITE DE LA TECHNOLOGIE DE GREFFAGE ET DE RETICULATION DE CERTAINS MELANGES A BASE
D'ETHYLENE-ACETATE DE VINYLE ET CYANURATE DE TRIALLYLE PAR IRRADIATION PAR UN FAISCEAU D'ELECTRONS, EN UTILISANT L'ANALYSE STATISTIQUE
DES DONNEES EXPERIMENTALES OBTENUES
RESUME. Cet article présente nos expériences pour démontrer I3 fidbilité et 13 reproductibilité de I3 technologie de greffiage et de réticulition des mélinges
d'éthylene-acétate de vinyle (EVA) et monomere multifonctionnel cyanurate de triallyle (TAC) par irradidtion par un faisceau d'électrons. Les mélanges a bdse de
EVA et TAC ont été irrddiés avec différentes doses de EA. Les propriétés physico-mécaniques des échantillons irrddiés ont été comparés a celles des échantillons
obtenus par la réticulation classique en présence de peroxydes. On a fait le traitement et I'analyse statistique des données expérimentales en utilisant SPSS version
13 et on d établi des modeles de régression. En fonction de la dose d'irradidtion on a estimé leg caractéristiques du mélange avec une probabilité de 95% a partir des

modeles de régression déterminés. Les résultats ont montré que 1a technologie est reproductible et fidble.
MOTS CLES: EVA, TAC, faiscedu d'électrons, ciractéristiques physico-mécaniques, modéle de régression, estimation des varidbles.

* Correspondence to: Mdrid Ddnield STELESCU, Ndtiondl Resedrch & Development Institute for Textiles dnd Ledther, Division: Ledther & Footwedr Resedrch Institute,
93 lon Minulescu St., 031215, Buchdrest, Romdnid, e-mdil: dmstelescu@ydhoo.com
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E. MANAILA, M.D. STELESCU, G.I. NICULESCU-ARON, D. GURAU

INTRODUCTION

The radiation induced grafting and crosslinking
of polymers are new techniques applied in modifying
polymers. Use of radidtions das power source is
justified by the limited classic resources, on the one
hand, and a number of specific benefits, on the other
hand, such as: (1) removing the curing agents, (2)
obtdining new high purity materials, (3) a fast process
which enables an accurate monitoring, (4) an
effective and uniform curing of the whole rubber
body becduse of the high penetrating ability of
radiation, (5) lack of wastes [1-11].

For this reason, it is important to analyze the
properties of blends irradiated with electron bedam
dccording to the irradiation intensity, so as to obtain a
product with characteristics comparable to those
obtained by classical crosslinking by medns of
peroxides.

This paper dedls with ethylene vinyl acetate
copolymer (EVA) crosslinking and grafting by using
electron beam (EB) irradiation in the presence of a
polyfunctional monomer such 3as TAC. Physical-
mechanical characteristics of the samples irradiated
with various EB doses were compared with those of the
sample obtained by classical crosslinking in the
presence of peroxides. The resulting data were
the reliability and reproducibility of the EVA
crosslinking and grafting technology by means of EB.

EXPERIMENTAL

Materials

Materials used in the study: (1) ethylene vinyl
dcetdte copolymers Elvax 260 (27.8% wi% vinyl
dcetate content, flow index 5.5 g/10 min at 190°C and
2.16 kg load), (2) antioxidant Irganox 1010, (3)
dibenzoyl peroxide Perkidox 14-40B (1.60 g/cm’
density, 3.8% active oxygen content, 40% peroxide
content, pH 7) as vulcanizing agent for vulcanization
of control samples and (4) polyfunctional monomer
tridllylcyanurate Luvomdxx TAC DL 70 (26%
percentige of &sh, density 1.34 g/cm’, 30% &ctive
syntheticsilica).

INTRODUCERE

Grefarea si reticularea polimerilor cu ajutorul
radiatiilor este o tehnica nouda de modificare a
polimerilor. Folosirea radiatiilor ca sursa de energie este
justificatd pe de o parte de limitarea resurselor clasice si
pe de altd parte de o serie de avantaje specifice, cum ar fi:
(1) eliminarea agentilor de vulcanizare; (2) obtinerea de
noi materiale cu grad inalt de puritate; (3) procesul este
foarte rapid si poate fi controlat cu precizie; (4) datorita
puterii mari de penetrare a radiatiilor, are loc o
vulcanizare eficientad si uniforma in toata masa articolelor
de cauciuc; (5) nuse obtin deseuri [1-11].

Din dcedsta cduza este important sa analizam
proprietatile amestecurilor iradiate cu electroni
acceleratiin functie de intensitatea iradierii astfel incat
sa obtinem un produs cu caracteristici comparabile cu
cele obtinute prin procedeul clasic de reticulare cu
ajutorul peroxizilor.

Acest articol se referd 1a reticularea si grefarea
amestecurilor de copolimer etilena-acetat de vinil
(EVA) prin iradiere cu electroni dccelerati (EA), in
prezenta unui monomer polifunctional, cum ar fi
tridlilcianurat (TAC). Caracteristicile fizico-mecanice ale
probelor iradiate cu diferite doze de EA au fost
compdrate cu aceled ale probelor obtinute prin
reticuldarea clasica Tn prezenta peroxizilor. Datele
experimentdle du fost procesate si analizate statistic
pentru & demonstra fiabilitatea si reproductibilitatea
tehnologieide reticuldre sigrefare cu EA.

PARTEA EXPERIMENTALA

Materiale

Materidle utilizate Tn studiu: (1) copolimeri
etilena-acetat de vinil Elvax 260 (27,8% wt{% continut
de acetat de vinil, indice de curgere 5,5 g/10 min 13
190°C cu apasare de 2,16 kg), (2) antioxidant Irganox
1010, (3) peroxid de dibenzoil Perkadox 14-40B
(densitite 1,60 g/cm’, continut oxigen activ 3,8%,
continut de peroxid 40%, pH 7) ca agent de vulcanizare
pentru probele martor si (4) monomer polifunctional
trialilcidnurat Luvomaxx TAC DL 70 (procent de cenusa
26%, densitate 1,34 g/cm’, 30% dioxid de siliciu sintetic
activ).
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PROVING RELIABILITY & REPRODUCIBILITY OF GRAFTING & CROSSLINKING EVA & TAC BLENDS BY EB IRRADIATION, USING STATISTICAL ANALYSIS OF DATA

Sample Preparation

Blends were prepared by means of blending
technique, on a electrically hedted laboratory roller
mill. The blend constituents were added in the
following sequence and amounts: 100 phr EVA and 3
phr TAC polyfunctiondl monomer. Process variables:
temperature 70+5°C, friction 1:1.1, and total blending
time 6 min.

Plates required for physico-mechanical tests have
been mdde by compression molding, using an
electrically heated hydraulic press, at a temperature of
120°C, pressure of 150 MPa and time of 5 min. {o obtain
sheets of dimension11.5x11.5x0.2cm’.

Dibenzoyl peroxide vulcanized samples were
prepdred similarly to the experimental ones with the
following specifications: 8 phr of dibenzoyl peroxide as
vulcanizing agent were added and the blend
vulcanization was achieved in a hydraulic press at 160°C
and pressure of 150 MP3; the vulcanization {ime was
measured by means of Monsanto Rheometer.

Electron Beam Irradiation

The samples were pdacked in a polyethylene film
and were irradiated at doses ranging from 2 to 25 Mrad
(1 Mrad = 10 Gy) in the ALIN-10 electron accelerator
under atmospheric conditions and at room
temperature. The ALIN-10 electron accelerator was
built in Romania, National Institute for Lasers, Plasma
and Radiation Physics, Electron Accelerator Laboratory
- Bucharest. The optimum values of the EB peak current
I, and EB energy E. to produce maximum output
power P, for a fixed pulse duration ., and repetition
frequency f,, are as follows: E,,=6.23 MeV; | ,=75mA;
P, =164 W (f, = 100 Hz, ,, = 3.5 5). The EB effects are
related to the absorbed dose, D, expressed in Gray (1 Gy
=1J/kg, 10 Gy = 1 Mrad) and dbsorbed dose rate, D*,
expressed in Gy/s.

Laboratory Tests

Hardness in Shore A was measured by means of a
hardness tester dccording to 1ISO 7619-1/2011. Tensile
properties were meadsured by means of & Schopper
strength tester. Tensile strength was determined using
dumb-bell shaped specimens according to ISO
37/2012. Teadr strength was medsured according to SR
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Pregatirea probelor

Amestecurile au fost pregatite prin tehnica
amestecdrii in topiturd, pe un valt de laborator cu incalzire
electrica. Constituentii amestecului s-au adaugat in
urmatoarele cantitati, in ordinea prezentata in continuare:
100 phr EVA si 3 phr monomer polifunctional TAC.
Parametrii de lucru: temperatura de lucru 7045°C, frictia
1:1.1sitimpul total de amestecare 6 min.

Epruvetele pentru testele fizico-mecanice s-au
obtinut prin modelare prin compresie, folosind o presa
hidraulica incalzita electric, la o temperatura de 120°C,
presiune de 150 MPa si timp de 5 min. pentru a obtine
foi cu dimensiuneade 11,5x11,5x0,2 cm’.

Probele vulcanizdte cu peroxid de dibenzoil s-au
pregatit Tn mod similar, cu urmatoarele specificatii:
s-au adaugat 8 phr de peroxid de dibenzoil ca agent
de vulcanizare, iar vulcanizarea amestecului a fost
realizata intr-o presa hidraulicd la 160°Csi o presiune de
150 MPa, timpul de vulcanizare a fost determinat cu
ajutorul unuireometru Monsanto.

Iradiere cu electroni accelerati

Probele au fost invelite in film de polietilena si
iradiate la doze de 2 pana la 25 Mrad (1 Mrad = 10 Gy)
utilizand acceleratorul de electroni ALIN-10 Tn conditii
atmosferice si la temperatura camerei. ALIN-10 este un
accelerator de electroni construit in Romania, 13
Institutul National de Fizica Laserilor, Plasmei si Radiatiei,
Laboratorul Accelerdtori de electroni. Valorile optime
pentru curentul de varf al EA, |,,, si energid EA, E,,, 1 care
se obtine puterea maxima de fascicul, P,,, pentru o
durdta a impulsului ,,, si o frecventa de repetitie f,,, sunt
urmatoarele: E,,=6.23 MeV, I,,=75mA; P, =164 W (f,, =
100 Hz, , = 3.5 5). Efectele EB sunt redate prin doza
dbsorbita (D) exprimata in Gray (1Gy=1J/kg, 10Gy=1
Mrad) si debitul dozei dbsorbite (D*) exprimate in Gy/s
saul/kg*s.

Teste de laborator

Duritatea Shore A s-a masurat cu ajutorul unui
durometru conform 1SO 7619-1/2011. Proprietatile de
tractiune s-au masurat cu ajutorul unui echipament de
tractiune de tip Schopper. Rezistenta la rupere a fost
determinatd pe epruvete in forma de haltera conform
ISO 37/2012. Rezistenta la sfasiere s-a masurat in
conformitate cu SR EN 12771/2003, folosind epruvete
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EN 12771/2003 using angular test pieces (type 1l). Test
specimens were cut off from plates of 150x150x2 mm
by medns of an automatic punching die. Curing
characteristics were determined by an oscillating disk
rheometer (Monsanto), at 160°C for 30 minutes,
accordingtothe SR1SO3417/1997.

Statistical Processing

Statistical processing of data was performed in
the SPSS version 13. It is dimed at expldining the
relationship between the resulting varidble (analyzed
blend characteristic) and causal independent variable
— dbsorbed dose, based on @ mathematical relation
known as regression model. Statistical models are
dpplied to endble predictions of the future states
based on information resulting from the previous
states. They deal certainly with a prediction based on
probably statistical elements, accompanied by some
risks assumed previously to this prediction process
[12-15].

Selection of adequate factorial regression models
and testing their validity are carried out in several
stages, asfollows:

e Stdge 1. Plotting the relationship between the
effect variable and independent variable by means of
point cloud. Based on such plots the suggested
functions revealing the relationship in the best way
were selected.

e Stage 2. Applicdtion of ANOVA dispersion
analysis test to test the model validity. Such a test
involves the calculation of the following varidtion
types:

de testare unghiulare (de tip Il). S-au tdiat specimene
de analiza din placi de 150x150x2 mm, cu ajutorul unei
stante automate. Caracteristicile de vulcanizare au fost
determinate cu djutorul unui reometru cu disc oscilant
(Monsanto), 1d 160°C timp de 30 minute, conform SR
1SO3417/1997.

Prelucrarea statistica

Prelucrarea statistica a datelor experimentale s-3
realizat in SPSS versiuned 13. Acedsta dre scopul de a
explica relatia dintre variabila rezultata (caracteristica
amestecului analizat) si variabila independenta de
cauzalitate - doza absorbita, pe baza unui raport
matematic cunoscut sub numele de model de regresie.
Modelele statistice sunt aplicate pentru a face predictii
ale viitoarelor conditii pe baza informatiilor rezultate
din conditiile anterioare. Trateaza cu certitudine
predictiile bazate pe elemente de probabilitate
statistica, insotite de o serie de riscuri asumate anterior
Tnacest proces de predictie [12-15].

Alegerea unui model de regresie unifactoriala
adecvat si testarea validitatii acestuia presupune
parcurgerea urmatoarelor etape:

e Etdpa 1. Reprezentarea grafica a legaturii
dintre variabila dependenta si independenta prin
intermediul norului de puncte. Pe baza acestuia se vor
alege functiile sugerate care redau cel mai bine
legatura.

e Etapa 2. Utilizarea testului de analiza
dispersionala ANOVA pentru testarea validitatii
modelului. Un dasemenea test presupune calcularea
urmatoarelor tipuri de variatie:

Z(y,- -y) (1)

which meansthe total variance and is marked SST;

carereprezinta variatia totala si este notata cu SST;

Z(yf_j’s)z (2)

which meansthe residuadl variance and is marked SSE;

carereprezinta variatia reziduala si este notata cu SSE;

Zl:(y -y) (3)

which means the varidance explained based on the
regression and is marked SSR, where: y, = experimental
values; ¥, = values adjusted bdsed on the regression
model; y =the medn of the experimentadl values.

care reprezinta variatia explicata pe baza regresiei si
este notata cu SSR, unde: y, = valori experimentdle; ¥, =
valoridjustate pe baza modelului de regresie; ¥ = media
valorilor experimentale.
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If the variation expldained by the observed value
spreading due to the factorial varidble, according to the
analyzed regression model, is larger than the spreading
of the same values due to chance, the model is
considered to be valid. To test this statistic assumption
the Fischer ratio was used, calculated using the relation
below.

Daca variatia explicata prin imprastierea valorilor
observate datorata variabilei factoriale, conform
modelului de regresie analizat, este mai mare decat
imprastierea acelorasi valori datorate intamplarii se
considera ca modelul este valid. Pentru a testa aceasta
ipoteza statistica, s-a utilizat raportul Fischer calculat cu
ajutorul relatiei de maijos.

36,-7) /i(»—f«f “
F — i=l i=l

cale — k

where k is the number of factoridl variables in the
model and nisthe number of observations.

If the plot suggested several regression functions,
the test of the dispersion analysis was performed for
each of them, and the models where the value of F ratio
between the varidtion expldined by spreading of values
due to the factorial variable and variation due to
randomness has no statistical significance were
discarded.

e Stage 3. Testing the significance of the
regression model parameters. Judging 3 model as
valid based only on the dispersion analysis test is
not conclusive. Every regression model parameter
has to have a statistic significance for d probability
of at least 0.95. Tests for parameter significance
were performed by means of the Student test
(Relation 5), considering a trial number less than
30.

t

calc

where: B, is the pardmeter i of the single fictor
regression model (if, assuming that it has no statistic
significance, it is 0); b, is the parameter i estimator for
the regression model obtained from the experimental
data; s, =standard devidtion of the b,estimator. During the
no statisticsignificance have been discarded.

e Stage 4. Computing the determination
coefficient R*: This medns to find out the ratio of the
variation given by the regression model to the total
variation of the effect variable being analyzed.

:bi_ﬁi

n—k—1
unde k este numarul de variabile factoriale din model,
iarn este numarul de observatii.

Tn cazul in care reprezentarea grafici sugereazs
mai multe functii de regresie, se va efectua testul de
analiza dispersionala pentru fiecare si se va renunta la
modelele pentru care valoarea raportului F dintre
variatia explicata prin imprastierea valorilor observate
datorata variabilei factoriale si variatia datorata
intdmplarii nu are semnificatie statistica.

Etapa 3. Testarea semnificatie parametrilor
modelului de regresie. Nu este concludent sa
diagnosticam un model ca valid doar pe baza testului de
analiza dispersionald. Este necesar ca fiecare parametru
al modelului de regresie sa aiba semnificatie statistica
pentru o probabilitate de cel putin 0,95. Testele pentru
semnificatia parametrilor au fost efectuate prin
intermediul testului Student (relatia 5), luand 1in
considerare un numar deincercdri mai mic de 30.

(5)
i

unde: P, este pardametrul i 3l modelului de regresie
unifactorial (in cazul in care, presupunand ca nu are
nicio semnificatie statistica, este 0); b, este estimatorul
parametrului i pentru modelul de regresie obtinut din
datele experimentale; §,,= dbdterea standard 3
estimatorului b,. Se va renunta la acele modele care au
parametrifara semnificatie statistica.

e Etapa 4. Determinarea coeficientului de
determinatie R2. Acesta arata proportia variatiei
explicate de modelul de regresie in variatia totala a
variabilei dependente analizate.

R2=§(ﬁj—§)/§(w—§) (6)
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If several regression models were validated during
the previous stages, the model with the highest
determination coefficient (R’) vilueis to be selected.

e Stage 5. Assessing the values of the analyzed
characteristics. The values of the dnalyzed characteristics
for various irradiation doses were estimated based on
every validated regression model. The obtdined values
have fallen in the confidence intervals presumably
guaranteed (bdased ontherelation 7):

A

where J7D is the estimated value of the characteristic
based on the regression model for a given irradiation
level D, §; is the standard value calculated from the
relation 8, %,2.,41 is the value calculated for the
Student distribution based on the safety level a (it was
assumed to be 0.05 as the result guarantee with 95%
probability was intended), and df=n-k-1 is the number of
freedom degrees where n is the number of observations
and k is the number of causal varidbles (there is a single
independent varidble here:irradiation dose).

Tn cdzulin cire, parcurgand etipele dnteriodre, dm
validat mai multe modele de regresie, se va alege acela
pentru cire vilodred R* este mdi méire.

e Etapa 5. Estimarea valorilor caracteristicilor
analizate. Valorile caracteristicilor analizate pentru
diferite doze de iradiere au fost estimate pe baza
fiecarui model de regresie validat. Valorile obtinute s-
du incddrat in intervalele de fincredere probabil
garantate (pe baza relatiei 7).

Vo ~laiznia %S5, SYp S Vp i3 k1 XS5, (7)

unde J7D este valodrea estimata a cardcteristicii pe
badza modelului de regresie pentru o doza de iradiere
data, D, §; este valodrea standard calculdta din relatia
8, lu/2.-k-1 €Ste valoarea calculatd pentru distributia
Student pe baza nivelului de siguranta a (s-a presupus a
fi 0,05 deoarece s-a urmarit garantarea rezultatului cu
probabilitate de 95%) si df=n-k-1 este numarul de grade
de libertate unde n este numarul de observatii si k este
numarul de variabile cauzale (existad o singura variabila
independenta: doza deiradiere).

_SSE |, 1, (O-D) @)

§. =
a2 n-k-1

where D istheirradiation mean dose and Z:(Dl —5}
is the total varidtion of the independent variable
(irradiation dose).

RESULTS AND DISCUSSIONS

The physico-mechanical characteristics of
blends based on EVA and TAC crosslinked with
peroxides are taken as reference vdlues and are
presentedin Table 1.

" ZT(DE_B)Z

unde D este dozamedie deiradiere Si Z,R(D; = 5}
este variatia totala a variabilei independente (doza de
iradiere).

REZULTATE Sl DISCUTII

Caracteristicile fizico-mecanice ale amestecurilor
pe baza de EVA si TAC, reticulate cu djutorul peroxizilor,
sunt considerate valori de referinta si sunt prezentate in
Tabelul 1.
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Table 1: Reference characteristics
Tabelul 1: Caracteristici de referinta

Hardness, °ShA
Duritdte, °ShA

Tensile strength, N/mm?
Rezistenta la rupere, N/mm

Residual elongation, %
Alungire remanentd, %

v

Within the analysis of experimental data, a
distinct analysis was performed for each characteristic,
attempting to validate a8 model to synthesize the way in
which these characteristics change depending on the
intensity of electron beam irradiation.

Hardness of EVA dand TAC blends crosslinked and
grafted by meadns of electron beam agdinst the
irradiation dose is presented in Figure 1. Experimental
value spreading has suggested a relationship as a
second degree curve between the two varidbles.
Equation for the validated regression model is the
following:

in &naliza datelor experimentale s-a efectuat o
analiza distincta pentru fiecare caracteristica incercand
sa se valideze un model care sa sintetizeze modul Tn
care aceste caracteristici se modifica in functie de
intensitatea iradierii cu electroniaccelerati.

Duritatea amestecurilor pe baza de EVA si TAC
reticulate si grefate cu ajutorul electronilor acceleratiin
functie de doza de iradiere este prezentata in Figura 1.

Imprastierea valorilor experimentale sugereazd ci intre

cele doua variabile existd o legaturd sub forma unei
parabole de gradul 2. Ecuatia pentru modelul de
regresie validat este:

V) = 81853+0,530-x, — 0,024 - x? ©)

The vilue of the determination coefficient (R?) is
0.258, suggesting that the regression model has
explained 25.8% of this characteristic variation.
According to this model, the blend hardness has
increased by sample irradidtion, reaching 3 maximum
value of 84.76°ShA corresponding to an irradiation of
11.04 Mrad, and afterwards the characteristic value
has decredased. To obtdin the best value for the
characteristic, close to 82°ShA obtdined by
crosslinking with peroxides, the blend is
recommended to be irradidated with electron beam of
8-15 Mrad.
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Valoarea coeficientului de determinatie R’ este
0,258, sugerand ca modelul de regresie explica 25,8% din
variatia acestei caracteristici. Conform acestui model,
prin procedura deiradiere a probelor se obtine o crestere
a duritatii amestecului, atingdndu-se o valoare maxima
de 84,76°ShA corespunzatoare unei iradieri de 11,04
Mrad, dupa care valoarea caracteristicii scade. Pentru a
obtine valori optime ale caracteristicii, comparabile cu
cea de 82°ShA, obtinuta prin metoda de reticulare cu
ajutorul peroxizilor, se recomandad sa se realizeze o
iradiere a amestecului cu electroni accelerati la o
intensitateinintervalul 8-15 Mrad.
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Figure 1. Hardness of blends based on EVA and TAC depending on irradiation intensity
Figura 1. Duritatea amestecurilor pe baza de EVA si TAC in functie de intensitatea iradierii

Tensile strength for the EVA and TAC blends
crosslinked and grafted by means of the accelerdted
electron bedm agdinst the irradiation dose is presented
in Figure 2. The experimentdl vadlue spreading has
suggested a reldtionship as a parable of grade 3
between the two variables. As a result of performing
the dispersion analysis test, a value of Fischer ratio of
240,901 was obtained, which makes us state with a
probability close to unity that the varidnce explained by
the model is significantly higher than the residual
variance. Equation for the validated regression model is
the following:

Rezistenta la rupere a amestecurilor pe baza de
EVA si TAC reticulate si grefate cu ajutorul electronilor
accelerati in functie de intensitatea radiatiilor este
prezentatd in Figurd 2. Tmprastierea valorilor
experimentale sugereaza ca intre cele doua variabile
existd o legaturd sub forma unei parabole de gradul 3. 1n
urma efectuarii testului de analiza dispersionala s-a
obtinut o valoare a raportului Fischer de 240,901, ceeace
ne determina sa afirmam cu o probabilitate apropiata de
unitate ca variatia explicata de model este semnificativ
statistic mai mare decat variatia rezidualda. Ecuatia
pentru modelul de regresie validat este urmatoarea:

Vi) =3728x,-0,312-x] +0,007 -x; (10)

The initidl tensile strength value increases with
incredsing radiation intensity, reaching 8 maximum of
13.5 N/mm’ for 8 Mrad irradidtion intensity, then
decredses. The values ®btained dre up to 215% higher
thanthose obtained in crosslinking using peroxides. It is
recommended that the mixture be subjected to
electron beam irradiation with doses in the range of 6-
10 Mrad in order to obtain the maximum values for this
feature.

Valoarea rezistentei la rupere initial creste odata
cu cresterea intensitatii radiatiilor atingand o valoare
maxima de 13,5 N/mm’ pentru o intensitdte 3 iradierii
de 8 Mrad, dupa care scade. Valorile obtinute sunt de
pana 13 215% mai mari decat cele obtinute in
reticularea cu peroxizi. Se recomanda ca amestecul sa
fie supus unei iradieri cu electroni accelerati cu doze
cuprinse intre 6-10 Mrad pentru a putea obtine valori
maxime ale acestei caracteristici.
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Figure 2. Tensile strength of blends based on EVA and TAC depending on irradiation dose
Figura 2. Rezistenta la rupere a amestecurilor pe baza de EVA si TAC in functie de doza de iradiere

Elongdtion at bredk of blends based on EVA and
TAC crosslinked and grafted with electron beam
depending on the intensity of radiation is presented in
Figure 3. Spreading of experimental values suggests
that there is an exponential relationship between the
two variables. As the calculated value of F ratio is
101.61 and the significance level is close to 0, we can
state with a probability close to unity that the created
model is valid. The validated model is given by the
following relationship:

V)= 608.625- x 00

The reldtionship between electron beam
irradiation intensity and elongation at break is very
strong (correldtion ratio is 0.872) and the varidnce
explained by the analyzed regression model accounts
for 76% of total variance of the analyzed characteristic.

The residual elongation of blends based on EVA
and TAC crosslinked and grafted by means of electron
beam depending on the irradiation dose is shown in
Figure 4. Spreading of experimental values Suggests
that there is an exponential relationship between the
two variables. Interpreting analysis of variance test
results, we conclude that the characteristic variation
expldined by the regression model is significantly
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Alungirea 1a rupere a amestecurilor pe baza de
EVA si TAC reticulate si grefate cu ajutorul electronilor
accelerati in functie de intensitatea radiatiilor este
prezentatd in Figurd 3. Tmprastierea valorilor
experimentale sugereazd cdintre cele doua variabile exista
o legatura de forma unei exponentiale. Deoarece valoarea
calculata a raportului F este 101,61 iar nivelul de
semnificatie este aproape de 0, putem afirma cu o
probabilitate apropiata de unitate ca modelul construit
estevalid. Modelul validat este dat de urmatoarearelatie:

(11)

Legatura dintre intensitatea iradierii cu electroni
accelerati si alungirea la rupere este foarte puternica
(raportul de corelatie este 0,872), iar variatia explicata
prin modelul de regresie analizat explica 76% din
variatia totald a caracteristicii analizate.

Alungirea remanenta a amestecurilor pe baza de
EVA si TAC reticulate si grefate cu ajutorul electronilor
acceleratiin functie de doza de iradiere este prezentata
in Figura 4. Tmpréstierea valorilor experimentale
sugereaza ca intre cele doua variabile exista o legatura
de forma exponentiald. Interpretand rezultatele
testului de analiza dispersionald, putem concluziona ca
variatia caracteristicii explicata prin modelul de
regresie este semnificativ statistic mai mare decat
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higher than the residual variance. We can guarantee
this assertion with a probability close to unity. The
model expldaing 75.1% of the vdridation analysis
(R’=0.751) and is given by the following equétion:

variatiareziduala. Putem garanta aceasta afirmatiecuo
probabilitate apropiata de unitate. Modelul explica
75,1% din variatia variabilei analizate (R’=0,751) si este
datde urmatoarea ecuatie:

V)= 347,839 500 (12)

As we seek to get blends with the lowest residual
elongation by crosslinking, it is recommended to use an
irradiation intensity as high as possible.

Deoarece cautam ca, prin reticulare, sa obtinem
amestecuri cu o alungire remanenta cat mai scazuta, se
recomanda sa se utilizeze o intensitate a iradierii cat
maimare.
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Figure 3. Elongation at break of blends based on EVA and TAC depending on irradiation intensity
Figura 3. Alungirea 13 rupere a amestecurilor pe baza de EVA si TAC in functie de intensitatea irddierii
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Figure 4. Residuadl elongation of blends based on EVA and TAC depending on irradiation intensity
Figura 4. Alungirea remanenta a amestecurilor pe baza de EVA si TAC in functie de intensitatea iradierii
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Tear strength of blends based on EVA and TAC
crosslinked and grafted by electron beam depending
on irradiation intensity is presented in Figure 5.
Spreading of experimental values suggests that there is
a reverse exponential relationship between the two
variables. As the calculated value of the F ratio is
56.537, and the significance level is close to 0, we can
state with a probability close to unity that the created
modelisvalid.

Rezistenta la sfasiere a amestecurilor pe baza de
EVA si TAC reticuldte si grefate cu ajutorul electronilor
accelerati in functie de intensitatea radiatiilor este
prezentatd in Figurd 5. Imprastierea valorilor
experimentale sugereaza ca intre cele doua variabile
exista o legatura inversa de forma exponentiala.
Deoarece valoarea calculata a raportului F este 56,537,
iar nivelul de semnificatie este aproape de 0, putem
afirma cu o probabilitate apropiata de unitate ca
modelul construit este valid.
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Figure 5. Tear strength of blends based on EVA and TAC depending on irradiation intensity
Figura 5. Rezistenta la sfasiere a amestecurilor pe baza de EVA si TAC in functie de intensitatea iradierii

Based on results of Student test, it can be stated that
the modelis validated and has the following relation:

Pe baza rezultatelor testului Student se poate
afirma ca modelul este validat siare urmatoarea relatie:

V) = 67,812 x> (13)

The regression model expldins 63.9% of the
analyzed characteristic variation. Tear resistance value
decredses with incredsing radiation intensity. It is
recommended that the mixture not be subjected to
electron beam irradiation above 10 Mrad in order t{o
obtdin values &f this characteristic comparable to those
of samples crosslinked with peroxides.

100% modulus of the blends bdased on EVA and
TAC crosslinked and grafted by means of electron beam
depending on the intensity of the radiation is shown in
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Modelul de regresie explica 63,9% din variatia
caracteristicii analizate. Valoarea rezistentei la sfasiere
scade odata cu cresterea intensitatii radiatiilor. Se
recomanda ca amestecul sa nu fie supus unei iradieri cu
electroni accelerati mai mare de 10 Mrad pentru a putea
obtine valori ale acestei caracteristici comparabile cu
cele dle probelor reticulate cu ajutorul peroxizilor.

Modulul 100% al amestecurilor pe baza de EVA si
TAC reticulate si grefate cu ajutorul electronilor
accelerati 1n functie de intensitatea radiatiilor este
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Figure 6. Spreading of experimental values Suggests
that the two variables are linked by a 2nd degree
parabola relationship. Estimated parameters based on
the model used are significantly different from 0, and
variance expldined by the model exceeds the residual
variance (Fischer ratio value is 8.246 and the
significance level is close to 0). The validated model is
given by the following equation:

Vo) =3191+0,086-

The vilue of R’ indicites that the varidtion
dccording to the model explaing 34.7% of spredding of
thisvaridble.

300% modulus of the blends based on EVA and
TAC crosslinked and grafted using electron beam
depending on irradiation intensity is shown in Figure 7.
Spreading of experimental values uggests that the two
variables are linked by a reverse linear function
relationship. Estimated pardmeters based on the linear
model are significantly different from 0, and variance
expldined by the model exceeds the residual varidance
(Fischer ratio value is 99.614 and the significance level
is close to 0). The validated model is given by the
following equation:

prezentat in Figurd 6. Tmprastierea vélorilor
experimentale sugereaza ca intre cele doua variabile
exista o legatura sub forma unei parabole de gradul 2.
Parametrii estimati pe baza modelului utilizat sunt
semnificativ diferiti de 0, iar variatia explicata de model
o depdseste pe cea reziduald (valoarea raportului
Fischer este 8,246, iar nivelul de semnificatie aproape
de 0). Modelul validat este dat de urmatoarearelatie:

x,—0,003- x? (14)

Vilodred Iui R’ aratd cd variatia conform
modelului explicd 34,7% din Tmprdstierea acestei
variabile.

Modulul 300% al amestecurilor pe baza de EVA si
TAC reticulate si grefate cu ajutorul electronilor
accelerati in functie de intensitatea radiatiilor este
prezentat in Figura 7. Tmprastierea valorilor
experimentale sugereaza ca intre cele doua variabile
existd o legatura sub forma unei functii liniare inverse.
Parametrii estimati pe baza modelului liniar sunt
semnificativ diferiti de 0, iar variatia explicata de model
o depaseste pe cea reziduala (valoarea raportului
Fischer este 99,614 iar nivelul de semnificatie aproape
de 0). Modelul validat este dat de urmatoarearelatie:

Vi) =2,784+0,594 - x, (15)

The vilue of R’ indicdtes thit the véridtion
dccording to the model expldins 85.4 % of spreading of
this variable. There is a very strong direct relationship
between the two varidbles (correlation ratiois 0.924).

Vilodred lui R” aratd cu variatia conform modelului
explicd 85,4% din impristierea acestei variabile. intre
cele doua variabile exista o legatura foarte puternica
directa (raportul de corelatie este 0,924).
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Figure 6. 100% modulus of blends based on EVA and TAC depending on irrddiation intensity
Figura 6. Modulul 100% al amestecurilor pe baza de EVA si TAC in functie de intensitatea iradierii
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Figure 7. 300% modulus of blends based on EVA and TAC depending on irrddidtion intensity
Figura 7. Modulul 300% al amestecurilor pe baza de EVA si TAC in functie de intensitatea iradierii

Once the regression models are validated, Odata validate modelele de regresie, se pot
characteristics of blends for various irradiation dose estima cardcteristicile amestecurilor pentru diferite
values can be estimated. They are presented in Tables valori dle dozei de irddiere. Acestea sunt prezentate in
2-6. Tabelele 2-6.
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Table 2: Estimation of blend characteristics for 6 Mrad
Tabelul 2: Estimarea caracteristicilor amestecului pentru 6 Mrad

Hardness, ShA
Duritdte, ShA

300% modulus, N/mm
Modul 300%, N/mm

Elongation at break, %
Alungired Id rupere, %

Tedr strength, N/mm
Rezistentd la sfdsiere, N/mm

84.17 80.32 88.01

561.48 561.14 561.82

64.26 2. 0. 63.96 64.56

*df is the number of degrees of freedom corresponding to the residual variance taken from the corresponding ANOVA table
*df reprezintd numdrul de grade de libertate corespunzdtor variatiei reziduale preluat din tabelul ANOVA corespunzdtor

Table 3: Estimation of blend characteristics for 8 Mrad
Tabelul 3: Estimarea caracteristicilor amestecului pentru 8 Mrad

Hardness, ShA
Duritdte, ShA

300% modulus, N/mm
Modul 300%, N/mm

Elongdtion at break, %
Alungired I rupere, %

Tedr strength, N/mm
Rezistentd la sfasiere, N/mm

84.56 80.73 88.38

554.26 553.92 554.60

63.71 2.0 0.3 63.41 64.01

*df is the number of degrees of freedom corresponding to the residual variance taken from the corresponding ANOVA table
*df reprezintd numdrul de grade de libertate corespunzdtor variatiei reziduale preluat din tabelul ANOVA corespunzdtor

Leather and Footwear Journal 13 (2013) 4




PROVING RELIABILITY & REPRODUCIBILITY OF GRAFTING & CROSSLINKING EVA & TAC BLENDS BY EB IRRADIATION, USING STATISTICAL ANALYSIS OF DATA

Table 4: Estimation of blend characteristics for 10 Mrad
Tabelul 4: Estimarea cdracteristicilor amestecului pentru 10 Mrad

Hardness, ShA
Duritdte, ShA 84.75 80.93 88.57

300% modulus, N/mm
Modul 300%, N/mm

Elongation at break, %
Alungired Id rupere, %

548.72 548.38 549.06

Tear strength, N/mm
Rezistentd la sfasiere, N/mm

63.29 2.0 0.3 62.99 63.58

*df is the number of degrees of freedom corresponding to the residual variance tdken from the corresponding ANOVA table
*df reprezintd numdrul de grade de libertate corespunzdtor variatiei reziduale preluat din tabelul ANOVA corespunzdtor

Table 5: Estimation of blend characteristics for 12 Mrad
Tabelul 5: Estimarea caracteristicilor amestecului pentru 12 Mrad

Hardness, ShA
Duritdte, ShA

300% modulus, N/mm
Modul 300%, N/mm

Elongdtion at break, %
Alungired Id rupere, % 544.24 543.90 544.57

Tedr strength, N/mm
Rezistentd la sfasiere, N/mm

84.76 80.93 88.58

10.51

62.94 2.0 0.3 62.64 63.24

*df is the number of degrees of freedom corresponding to the residual varidnce tdken from the corresponding ANOVA table
*df reprezintd numdrul de grade de libertate corespunzdtor variatiei reziduale preluat din tabelul ANOVA corespunzdtor
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Table 6: Estimation of blend characteristics for 15 Mrad
Tabelul 6: Estimarea caracteristicilor amestecului pentru 15 Mrad

Hardness, ShA

Duritdte, ShA Y

300% modulus, N/mm

Modul 300%, N/mm 11.69

80.55 88.25

11.09 12.30

Elongdtion at break, %

Alungired Id rupere, % >38.80

538.46 539.14

Tear strength, N/mm

Rezistentd la sfasiere, N/mm 62.52

62.22 62.82

*df is the number of degrees of freedom corresponding to the residual varidnce tdken from the corresponding ANOVA table
*df reprezintd numdrul de grade de libertate corespunzdtor variatiei reziduale preluat din tabelul ANOVA corespunzdtor

CONCLUSIONS

Analyzing characteristics of EVA and TAC blends
irradiated with EB, it can be concluded that the optimal
dose of crosslinking is in the range of 7-14 Mrad, but
irradiation dose necessary for crosslinking and grafting
is chosen depending on the desired physical and
mechanical properties. Comparing physical and
mechanical characteristics of the samples irradiated at
the same irradiation dose and irradiated control
samples (crosslinked with peroxides), it is found that
they dre reproducible, that the desired effect is
dchieved (crosslinking and grafting), demonstrating the
functionality and usefulness of the crosslinking and
grafting technology with EB.

Experimental data were statistically analyzed and
processed and a sepdrdte analysis was performed for
each feature. A regression model was validated for
each feature separately, synthesizing the way in which

CONCLUZII

Analizand caracteristicile amestecurilor de EVA si
TACiradidte cu EA, se poate concluziona ca doza optima
de reticuldare poate fi considerata in intervalul 7-14
Mrdd, insa dlegerea dozei de iradiere necesara grefarii
si reticularii se face in functie de proprietatile fizico-
mecanice pe care dorim sa le obtinem. Comparand
caracteristicile fizico-mecanice ale probelor irddidte Ia
dceeadsi doza de iradiere, precum si probele iradiate cu
cele martor (reticulate cu peroxizi), se observa ca
dcestea sunt reproductibile, ca se obtin efectele dorite
(reticuldred si grefdred), demonstrand astfel
functionalitatea si utilitatea tehnologiei de reticulare si
grefare cu EA.

Datele experimentdle dau fost analizate si
prelucrate statistic si s-a efectuat o analiza distinctd
pentru fiecare caracteristica. A fost validat cate un
model de regresie pentru fiecare caracteristica in parte
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the feature changes depending on the dose of electron
beam irradiation. Based on validated regression
models physical-mechanical properties of EVA and
TAC blends were estimated for different irradiation
doses.

The results obtdained demonstrated that the
technology for grafting and crosslinking EVA and TAC
polyfunctional monomer blends by electron beam
irradiationis reproducible and reliable.

care sa sintetizeze modul in care caracteristica se
modifica in functie de doza de iradiere cu electroni
accelerati. Pe baza modelelor de regresie validate du fost
estimate proprietatile fizico-mecanice ale amestecurilor
de EVAsi TAC pentru diferite doze deiradiere.
Rezultatele obtinute au demonstrat faptul ca
tehnologia de grefare si reticuldare a8 amestecurilor de
EVA si monomer polifunctional TAC prin iradiere cu
electroniaccelerati este reproductibila si fiabila.
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CONSIDERATII GENERALE PRIVIND PROIECTAREA ASISTATA DE CALCULATOR A CALAPOADELOR PENTRU
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GENERAL CONSIDERATIONS ON COMPUTER-ASSISTED DESIGN OF LASTS FOR THERAPEUTIC FOOTWEAR

ABSTRACT. Medical footwear can be classified, both in terms of its role in the treatment of foot pathomechanics and in terms of the level of customization of the
design process, into: therapeutic footwear, postoperative footwear, orthopedic footwear and diabetic footwear. Customized shoes for treatment of specific medical
conditions fall into the category of medical devices. At international level we can no longer talk about orthopedic shoes or custom product without substantial
involvement of CAD-CAM technologies. This stage of development is supported both by an effective industry and by the availability of medical and technical
professions dedicated to the conservative treatment of foot pathomechanics. This paper makes an overview of both the technological process and design
technologies for lasts of therapeutic footwear.

KEY WORDS: therapeutic footwear, lasts, technologies

CONSIDERATII GENERALE PRIVIND PROIECTAREA ASISTATA DE CALCULATOR A CALAPOADELOR PENTRU iNCi\LTAMINTEA TERAPEUTICA

REZUMAT. incéltdmintea medicald poate fi clasificatd, atat in functie de rolul eiin cadrul tratamentului patologiilor mecanice ale piciorului, cat siin functie de nivelul
de personalizare a procesului de proiectare, in: inciltdminte terapeuticd, postoperativa, ortopedicé sau pentru diabetici. incéltdmintea individualizatd destinats
tratamentului unei afectiuni medicale specifice intra in categoria dispozitivelor medicale. La nivel international nu se mai poate vorbi despre incaltaminte
ortopedica sau produs personalizat fara implicarea substantiald a tehnologiilor CAD-CAM. Acest stadiu de dezvoltare este sustinut atat de o industrie de profil
eficientd, cat si de existenta unor profesii medicale si tehnice dedicate tratamentului conservator al patologiilor mecanice ale piciorului. Articolul de fata face o
trecerein revistd atat a procesului tehnologic, cat si a tehnologiilor de proiectare a calapoadelor pentruincaltamintea terapeutica.

CUVINTE CHEIE: incaltdminte terapeutica, calapoade, tehnologii

DES CONSIDERATIONS GENERALES SUR LA CONCEPTION ASSISTEE PAR ORDINATEUR DES FORMES POUR LES CHAUSSURES THERAPEUTIQUES
RESUME. Les chaussures médicaux peuvent etre classées, f la fois par leur role dans le traitement des pathologies mécaniques du pied et aussi en fonction du niveau
de la personnalisation du processus de conception, dans: des chaussures thérapeutiques, post-opératoires, orthopédiques ou pour les diabétiques. Les chaussures
personnalisées pour le traitement de conditions médicales spécifiques entrent dans la catégorie des dispositifs médicaux. Au niveau international on ne peut plus
parler de chaussures orthopédiques ou produit personnalisé sans une participation importante des technologies CAO-FAO. Ce stade de développement est
soutenu par une industrie efficace et par la disponibilité des professions médicaux et techniques dédiées au traitement conservateur des pathologies mécaniques
du pied. Ce document passe en revue f la fois le processus technologique et les technologies de conception de la forme de chaussures thérapeutiques.

MOTS CLES: chaussures thérapeutiques, formes, technologies

INTRODUCTION INTRODUCERE

Medical footwear can be classified, both in terms Incltdmintea medicald poate fi clasificatd atat in
of its role in the treatment of foot pathomechanics and functie de rolul ei in cadrul tratamentului patologiilor
in terms of the level of customization of the design mecdnice dle piciorului, cat si in functie de nivelul de
process, into: therdpeutic footweadr, postoperative personalizare a procesului de proiectare, in: incaltaminte
footwear, orthopedic footwear and didabetic footwear. terapeutica, postoperativa, ortopedicd sau pentru
When this type of footwear is customized, and is diabet. Atunci cand aceastd este individualizata, fiind
intended for treatment of specific medical conditions, destinata tratamentului unei afectiuni medicale
it falls into the category of medical devices. specifice, intrd in categoria dispozitivelor medicale.

In accordance with Directive 93/42/EEC in acord cu Directiva 93/42/EEC privind
concerning medical devices, transposed into national dispozitivele medicale, transpusa in legislatia nationala

* Correspondence to: Ddniel PETCU, Ndtiondl Resedrch dnd Development Institute for Textiles and Ledther - Division: Ledther dnd Footwedr Resedrch Institute, 93 lon
Minulescu St., Buchdrest, Romdnid, emdil: icpi@icpi.ro
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legislation by law no. 176/2000, custom-made device
means "any device specifically made in accordance
with a duly qualified medical practitioner's written
prescription which gives, under his responsibility,
specific design characteristics and is intended for the
sole use of a particular patient" [1].

In an article on medical footwear terminology, in
Orthopddieschuhtechnik, the following types of
footwear are defined [2]:

1. Custom-made orthopedic footwear. We believe
that the term "custom-made" is more dppropriate than
"personalized"”, "made to order" or "made {o measure"
becduse:

- "persondlized" focuses on the intervention of the
client/patient in the selection of design options,
particularly correlated with design elements such as
model, colour, materials, etc.

- "made to order" and "made to measure" are
terms dccepted in practice, similar in content to
"custom-made" with the difference that the focus is on
the dimensional aspect of design. In general, "made to
order" footwear is the option chosen in the cdse of sizes
and morphologies that do not fall into the dimensional
standard of mass-produced footwear;

- "custom-made orthopedic" footwear
emphasizes the medical nature of footwear, namely
the active role it plays in the conservative treatment of
lower limb pathomechanics. In this situation, although
morphological aspects are most visible, it is the
pathological condition that determines the main
functional characteristics of footwear. In this respect,
establishing balance - proper posture - is the first
important step in designing the shoe last, as it
determines the position in which the shape of the foot
will be cdptured, regardless of the method: mold or
three-dimensional scanning.

Custom-made orthopedic footwear design takes
info account not only the morphology, but also
biomechanical gait analysis, muscle imbalance, areas
of movement of the lower limb joints, etc. For
example, heel height is related to stress in the Achilles
tendon and forefoot pressure, while length, toe width
and toe girth are connected to the shear forces in the
forefoot area [3]. Its volume must take into account
the use of other medical devices such as partial foot
prosthetics, foot or ankle orthotics, prosthetics, etc. It

in Legea nr. 176/2000, prin dispozitiv individual la
comanda se intelege “orice dispozitiv confectionat
conform prescriptiei unui practician medical calificat
care elaboreaza sub responsabilitatea sa caracteristicile
constructive ale dispozitivului destinat pentru un pacient
anume; prescriptia poate fi, de asemenea, emisa de
oricare altd persoana autorizata in virtutea calificarii sale
profesionale” [1].

Tntr-un articol privind terminologia din domeniul
incaltamintei cu destinatie medicald, aparut in
Orthopadieschuhtechnik, sunt definite urmatoarele
tipurideincaltaminte [2]:

1. Tncdltdminte ortopedicd individualizata.
Consideram cd termenul “individualizat” este mult mai
adecvat decat cel de “personalizat”, “la comanda” sau
“pe masura”, deoarece:

- “personalizat” pune accentul pe interventia
clientului/pacientului in selectarea unor optiuni de
proiectare, corelate Tn specidl cu elemente de design
precum model, culoare, materiale etc.;

- “la comanda” si “pe masura” reprezinta denumiri
acceptate in practica curenta, similare in continut cu
“personalizat” cu diferenta ca accentul cade pe aspectul
dimensional al proiectrii. In general, incdltdmintea “la
comanda” este optiunea aleasa in cazul unor dimensiuni
sau morfologii care nu permit incadrarea in standardul
dimensional alincadltamintei de serie;

- “ortopedic individudlizat” pune accentul pe
caracterul medical al incaltamintei, respectiv pe rolul activ
pe care aceasta il arein cadrul tratamentului conservator al
patologiilor de natura mecanica ale membrelor inferioare.
n aceast3 situatie, desi aspectele morfologice au cea mai
mare vizibilitate, afectiunea patologica este cea care
determina principalele caracteristici functionale ale
incéltdmintei. In acest sens stabilirea conditiei de echilibru
— postura corecta — reprezinta primul punct important in
proiectarea calapodului, deoarece determina pozitia in
care forma piciorului va fi capturata, indiferent de metoda:
mulaj sau scanare tridimensionala.

Proiectarea incaltamintei ortopedice individualizate
tine cont nu numai de morfologie, ci si de analiza
biomecanica a mersului, dezechilibrele musculare,
domeniile de miscare din articulatile membrelor
inferioare etc. Spre exemplu, inal{imea tocului este
corelata cu tensiunea in tendonul Achilian si presiunea
pe antepicior, in timp ce lungimea, latimea la degete si
perimetrul la degete sunt corelate cu fortele de frecare
in zona antepiciorului [3]. Volumul acesteia trebuie sa
tind cont de utilizarea altor dispozitive medicale
precum proteze partiale de picior, orteze de picior sau
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should be noted that this type of footwear is also
known as "Custom-molded shoes" [4].

2. Orthopaedic Footwear. According to the article
cited [2], orthopedic footwear is not customized, but
mass-produced footwear that can be modified by the
specialist. This should include elements such as
removable insole cover thick enough to allow its
replacement with foot orthoses, shoe last depth of
minimum 5 mm for women and 8 mm for men; it must
be made in at ledast three widths; adjustable closing
with laces or Velcro; lining with a protective role,
without overlapping or prominent unevenness that
creates high local pressure; internal volume allowing
dccommodation of foot morphology; stability provided
by sole geometry; rearfoot stability conferred by a
strong and expanded counter; feet width at ledast equal
to the width of uppers; sole with a high enough toe
spring to encourage walking; footwear must easily
dllow required changes [2].

3. Didbetic footwear/Depth-inlay shoes. Diabetic
footwear is considered a stand-dlone category in
medical insurance systems such ds the U.S. Medicare,
and patients with diabetes are entitled to
reimbursement of 80% of the price of such a pair at a
certain time. In terms of characteristics, this category
can be equated with orthopedic footwear, described
above [4, 5].

In Romania, orthopedic footwear design and
execution is supported by state insurance system that
defines "orthopedic footwear" as the main category,
with the following sub-categories [6, 7]:

- boots, classified into deformities, with spring,
amputations of metatarsus and phalanges, amputation;

-shoes, classified the same ds boots, excluding the
"boots with spring" type.

There is gredat medical evidence demonstrating
the efficiency of using these medical devices in the
conservative treatment of lower limb pathomechanics.
Therapeutic footwear can help improve quality of life
by reducing pain intensity manifested in the
musculoskeletal system of the lower limb and reducing
contact pressure at the interface between the foot and
the support surface. In accordance with the legal
regulations [1, 6], orthopedic footwear, lower limb
orthoses, as well as partial foot prosthetics are included
in medical devices for outpatient recovery of organic or
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de glezna, proteze etc. Trebuie mentionat ca acest tip
de Tncaltaminte mai este intalnit si sub denumirea de
“Custom-molded shoes” [4].

2. ncaltdminte ortopedicd. in sensul articolului citat
[2], incdltamintea ortopedica nu este o incaltaminte
individualizata, ci este o incaltdminte produsa in serie
care poate fi modificata de catre specialist. Aceasta
trebuie sa contina elemente precum: acoperis de brant
detasabil, avand o grosime suficientd pentru a permite
inlocuirea lui cu ortezele de picior; adancimea
calapodului de minimum 5 mm pentru femei si 8 mm
pentru barbati; trebuie sa fie fabricata pe cel putin 3
[atimi; Tnchidere ajustabila prevazuta cu siret sau Velcro;
captuseald cu rol de protectie, fara suprapuneri sau
denivelari accentuate care sa creeze presiune locala
ridicata; volum interior care sa permita acomodarea
morfologiei piciorului; stabilitate conferita de geometria
talpilor; stabilitatea retropiciorului conferita de un staif
ferm si extins; latimea talpilor cel putin egala cu latimea
fetelor incaltamintei; talpa cu o inaltime la varf suficienta
pentru favorizarea mersului; incaltamintea trebuie sa
permitd cu usurinta realizarea modificarilorimpuse [2].

3. Tnciltdmintea pentru diabet. Tnciltdmintea
pentru diabet este considerata o categorie de sine
statatoare in sisteme de asigurari precum sistemul
Medicare din SUA, pacientii cu diabet avand dreptul la
decontarea a 80% din pretul unei astfel de perechila o
anumits perioada de timp. In privinta cricteristicilor,
aceasta categorie poate fi asimilata cu incal{amintea
ortopedica, prezentata maisus [4, 5].

in Romania, proiectarea si executia inciltdmintei
ortopedice este sprijinita prin sistemul asigurarilor de
stat care defineste categoria principala “incaltamintea
ortopedicd”, avand urmatoarele subcategorii [6, 7]:

- ghete, clasificate in: diformitati, cu arc, amputatii
de metatars sifalange, scurtari;

- pantofi, clasificati cd si ghetele, cu exceptia
tipului “cuarc”.

Exista numeroase dovezi medicale care demonstreaza
eficacitatea utilizarii acestor dispozitive medicale in cadrul
tratamentului conservativ al patologiilor mecanice ale
membrelor inferioare. Tnciltdmintea terapeuticd poate
contribui la Tmbunatatirea calitatii vietii prin reducerea
intensitatii durerii manifestate in sistemul osteo-musculo-
ligamentar al membrelor inferioare si reducerea presiunilor
la interfat3 de contact dintre picior si suprafatd de sprijin. In
acord cu legislatia Tn vigoare [1, 6], atat incaltdamintea
ortopedica, ortezele pentru membrul inferior, cat si
protezele partiale pentru picior sunt incluse in categoria
dispozitivelor medicale destinate recuperarii unor deficiente
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functional deficiencies, items D, G3 and H. The special
nature given by the status of medical device derives
from the fact that they "are granted for a definite or
indefinite period, based on the medical prescription
issued by the specialist in @ contractual reldtionship
with health insurance agency, directly or through its
legal representative".

An estimate of the development potential for the
therapeutic footweadr industry can be inferred from the
compadrative analysis of the situdtion of diabetes in the
U.S. and Romania. In the U.S., data on diabetes in 2011
is asfollows [8]:

- totdl number of people with didbetes: 25.8
million, representing 8.3% of the population;

- population under 20 years: 215,000,
representing 0.26% of the entire population of this age;

- populdtion over 20 years: 25.6 million or 11.3%
of the entire population of this age;

- population over 65 years: 10.9 million or 26.9%
of the entire populdtion of this age;

- men: 13 million or 11.8% of men over 20
years;

-women: 12.6 million, or 10.8% of women over 20
years.

In Romania, in 2009, the National Diabetes
Register contdined 580,131 subjects, of which
318,221 women (54.9%) and 261,910 men (45.1%). In
the dge group of 0-18 yedrs, a number of 3,139
subjects were registered [9]. In 2010, there were
68,381 new didbetes cases, resulting in a total of
648,512 patients registered. According to the WHO
[10], in 2000, there was a total of 1,092,000 people
with didbetes (estimate which includes the number of
people unregistered/undetected), and the prediction
was that, in 2030, there will be a number of 1,395,000
people with didbetes. Medical devices used in the
conservative treatment of didbetic foot have proved
their efficiency, and the results obtained are subject
of numerous scientific papers. The didbetic foot is an
aread that deals with the prevention and care of lower
limb disedases of patients with didbetes. Diabetic
peripheral neuropathy, 3 common complication of
didbetes, associated with loss of sensation and
autonomous innervation disorders, incredses the risk
of plantar ulcers. Medical studies show that clinically
encountered bdsic types of didbetic foot are
distributed as follows:

organice sau functionale in ambulatoriu, punctele D, G3 si H.
Caracterul special dat de statutul de dispozitiv medical
rezulta din faptul cd acestea “se acorda pentru o perioada
determinata sau nedeterminatd, in baza prescriptiei
medicale eliberate de medicul de specialitate aflat in relatie
contractuala cu casa de asigurari de sanatate, direct sau prin
reprezentantullegal”.

O estimare a potentialului de dezvoltare al
industriei Tncaltamintei terapeutice o putem deduce
din analiza comparativa a situatiei diabetului in SUA si
Romania. in SUA, la nivelul anului 2011, datele privind
diabetul zaharat se prezinta in felul urmator [8]:

- numarul total de persodane cu didbet: 25,8
miliodne, reprezentand 8,3% din populatie;

- populatie sub 20 de ani: 215.000, reprezentand
0,26% dinintreaga populatie avand aceasta varsta;

- populatia peste 20 de ani: 25.6 milioane sau
11,3% dinintreaga populatie avand aceasta varsta;

- populatia cu varsta peste 65 de ani: 10,9 milioane
sau 26,9% dinin{reaga populatie avand aceasta varsta;

- barbati: 13 milioane sau 11,8% dintre barbatii cu
varsta maimarede 20de ani;

- femei: 12,6 milioane sau 10,8% dintre femeile
avand varsta maimare de 20 de ani.

in Romania, 13 nivelul &nului 2009, nucleul
Registrului National de Diabet continea 580.131
subiecti, din care 318.221 (54,9%) femei si 261.910
(45,1%) bérbati. In categoria de varstd 0-18 ani erau
luati Tn evidenta un numar de 3.139 subiecti [9]. La
nivelul anului 2010 s-au inregistrat 68.381 cazuri noi de
diabet zaharat, rezultand un total de 648.512 pacienti
inregistrati. Conform OMS [10], la nivelul anului 2000
existau un numar de 1.092.000 persoane cu diabet
(estimare care include si numarul persoanelor
neinregistrate/nedepistate), predictia fiind ca la nivelul
anului 2030 sa existe un numar de 1.395.000 persoane
cu diabet. Dispozitivele medicale utilizate fin
tratamentul conservativ al piciorului diabetic si-au
dovedit eficienta, rezultatele obtinute facand obiectul
a numeroase lucrari stiintifice. Piciorul diabetic
reprezinta un domeniu care se ocupa de prevenirea si
ingrijirea afectiunilor membrelor inferioare ale
pacientilor cu diabet zaharat. Neuropatia diabetica
periferica, o complicatie frecventa a diabetului zaharat,
asociata cu pierderea sensibilitatii, precum si cu
tulburari ale inervatiei autonome, creste riscul de
aparitie a ulcerelor plantare. Studii medicale arata ca
tipurile de baza de picior diabetic intalnite clinic sunt
repartizate dupa cum urmeaza:

Leather and Footwear Journdl 13 (2013) 4




GENERAL CONSIDERATIONS ON COMPUTER-ASSISTED DESIGN OF LASTS FOR THERAPEUTIC FOOTWEAR

- pescavus—19.5%;

-neutral dlignment—51.5%;

-pesplanus—29.0%.

By an approximation adpplying the above
percentages (48.5% - pes planus and pes cavus) to the
number of people officially registered as having
didbetes, namely 648,512 subjects, it is found that a
number of 321,013 subjects present foot deformations
that require the use of specidl footwedr in the
conservative treatment. In 2030, based on the same
principle and on predictions provided by WHO, we
believe that in terms of didbetes only, an estimated
700,000 people may need therapeutic footwear. One of
the most important features of this type of therapeutic
footwear is o ensure an optimal correlation in terms of
dimension and morphology with subjects' feet, which
is actually difficult to carry out under the dimensional
standard for normal feet [3, 11]. To this statistic, data
can be added regarding the number of people with
rheumatism, people with congenital deformities,
people with amputations. Thus, in a study conducted in
1993, a total of 356 female subjects with normal feet,
dged 20-60, were evaluated in the U.S. on the effects of
weadring unsuitable footwear in terms of dimension
[12]. The results of the study revealed that
dpproximately 80% reported padin particularly in the
toes (58%) and/or the instep (27%). This high
percentage shows that inappropriate footwear in
terms of dimension affects comfort and may be the
cause for emergence and evolution of foot
deformations in the presence of conditions such as
didbetes or rheumatoid arthritis.

The data presented show that the industry of
footwear with medical applications is still at an early
stdge in our country. Romania is the 7th country in the
EU in terms of number of inhabitants, which sets the
premises for d gredt development potential.

At international level, we can no longer talk dabout
orthopedic footwear or custom product without
substantial involvement of CAD-CAM technologies. We
believe that special attention should be paid to the
situationin Australia [13], which can be a good example
for Romania. The Australian Surgical Boot Makers
Association was founded in 1972. In the context of the
decredse in footweadr production in generdl and the
lack of support from the above-mentioned professional
dssocidtion, a sharp decline in both production capacity
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-pescavus—19,5%;

-aliniament neutru—>51,5%;

-pesplanus—29,0%.

Facand o aproximare aplicand procentele de mai sus
(48,5% — pes planus si pes cavus) la numarul persoanelor
oficial Tnregistrate ca avand diabet, respectiv 648.512
subiecti, rezulta ca un numar de 321.013 subiecti prezinta
deformatii ale picioarelor care necesita utilizarea
incaltamintei speciale in cadrul tratamentului conservator.
La nivelul anului 2030, pe baza aceluiasi principiu si al
predictiilor furnizate de OMS, putem considera ca, numai
in ceea ce priveste diabetul, un numar de aproximativ
700.000 de persoane pot avea nevoie de incaltaminte
terapeutica. Una din cele mai importante caracteristici ale
acestui tip de Tncaltaminte terapeuticd consta in
asigurarea unei corelatii optime din punct de vedere
dimensional si morfologic cu picioarele subiectilor, fapt
dificil de realizat in cadrul standardului dimensional pentru
picioare normale [3, 11]. La aceasta statistica se pot adauga
date despre numarul persoanelor cu reumatism, persodne
cu deformatii congenitale, persoane cu amputatii. Astfel,
intr-un studiu efectuat Th anul 1993, un numar de 356
subiecti de sex feminin cu picior normal, cu varsta intre 20
si 60 de ani, au fost evaluati in SUA cu privire la efectele
purtarii incaltamintei inddecvate sub aspect dimensional
[12]. Rezultatele studiului au relevat faptul ca aproximativ
80% au raportat durere in special in zona degetelor
(58%) si/sauin zona ristului (27%). Acest procent ridicat
demonstreaza faptul ca incaltamintea neadecvata sub
raport dimensional afecteaza confortul, putand fi cauza
aparitiei si evolutiei deformatiilor picioruluiin prezenta
unor afectiuni precum diabetul sau artrita reumatoida.

Datele prezentate releva faptul ca industria
incdltamintei cu aplicatii medicale este inca in faza de
inceput Tn tara noastra. Romania este a 7-a tara din UE
ca numar de locuitori, ceea ce creeaza premisele unui
potential mare de dezvoltare.

La nivelinternational nu se mai poate vorbi despre
incdltaminte ortopedica sau produs personalizat fara
implicarea substantiald a tehnologiilor CAD-CAM. O
atentie speciala consideram ca trebuie acordata
situatiei din Australia [13], situatie care poate fi un bun
exemplu de urmat pentru Romania. Asociatia
Australiand a Producatorilor de Tncéltdminte
Chirurgicala (The Australian Surgical Boot Makers
Association) a fost fondata in anul 1972. Pe fondul
scaderii domeniului productiei de Tincaltaminte in
general si a lipsei de sustinere din partea asociatiei
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and the educational system in the medical footwear
field was registered over time. This areda has
recovered starting from the initiative of the Australian
Federal Government, which, in 1990, initiated a
program to develop the medical footwear industry, so
the professional association changed its name to the
Australian Medical Grade Footwear Association
(AMGFA). It is noteworthy that this segment has
consistently evolved in d positive trend, culminating
in the organization of the Congress of Orthopaedic
Shoe Technology, IVO, in 2012. Shoe Lasts Australia is
d last design and manufacturing center in close
connection with specidlized medical hospitals. It
should be noted that Australia benefits from the
existence of two professions oriented towards
tredatment of foot and lower limb disorders: podiatry
and pedorthics, professions which do not exist in
Romania.

USING CAD-CAM SYSTEMS IN DESIGNING
AND MANUFACTURING THERAPEUTIC
FOOTWEAR

Figure 1 illustrates the stages of last design for
therapeutic footwear. This process is the only stage in
the manufacture of therapeutic footwear that can
theoretically be performed entirely by CAD-CAM
technologies. These steps and the results obtained in
the main stages were developed for both designing
lasts for therapeutic footwear in & Centre for Design
and Manufacture of Lasts (currently nonexistent) and
for analyzing cases and sending prescription data from
facilities outside this centre, such ds medical and
orthopediccenters.

profesionale mentionate mai sus, s-a inregistrat, in
timp, un declin accentuat atat al capacitdtii de
productie, cat si al sistemului de educatie din domeniul
incaltamintei medicale. Acest domeniu s-a redresat
pornind de la initiativa Guvernului Federal Australian
care, In 1990, a initiat un program de dezvoltare a
industriei de Tncaltaminte medicala, astfel ca asociatia
profesionald si-a schimbat denumirea in Australian
Medical Grade Footwear Association (AMGFA). Demn
de mentionat ca acest segment a evoluat constant pe
un trend pozitiv, culminand cu organizarea Congresului
tehnicienilor de incdltaminte ortopedicad, IVO, din anul
2012. Shoe Lasts Australia reprezinta un centru de
proiectare si fabricare a caldpoadelor medicale aflat in
stransd conexiune cu spitalele de profil. Trebuie
mentionat faptul ca Australia beneficiaza de existentaa
doud profesii orientate pe tratamentul afectiunilor
piciorului si membrelor inferioare: podiatria si
pedorthica, profesiiinexistente in Romania.

UTILIZAREA SISTEMELOR CAD-CAM iN
PROIECTAREA S| PRODUCTIA
TINCALTAMINTEI TERAPEUTICE

Etdapele procesului de proiectdre a calapoadelor
pentru Tncaltamintea terapeuticd sunt prezentate in
Figura 1. Acest proces reprezinta singura faza din cadrul
procesului de fabricare a incadltamintei terapeutice
care, teoretic, poate fi efectuat integral prin tehnologii
CAD-CAM. Aceste etape, precum si rezultatele obtinute
in etapele principale, au fost elaborate atat pentru
proiectarea intr-un Centru de Proiectare si Realizare al
Calapoadelor pentru Tnciltdmintea Terapeutica
(inexistent Tn momentul de fatd), cat si pentru
evaluarea cazurilor si trimiterea datelor de prescriptie
din facilitati exterioare acestui Centru, precum
cabinete medicale sau centre de ortopedie.
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Last design
Proiectarea calapoadelor STAGES RESULTS
_ ! . ETAPE REZULTATE
Establishing communication protocol

Stabilire protocol de comunicare

External / Off-site
Extern / Off-site

prelevarea formei picioarelor

Evaluation of subject,
capturing foot shape
(scanning or mold)
Evaluarea subiectului,

(scanare sau mulaj)

!

Sending prescription
and foot morphology
(mold or file)
to the design centre
Trimiterea prescripfiei

si a morfologiei picioarelor

(mulaj sau fisier)

cditre centrul de proiectare

Balance state,
prescription sheet, etc.
Conditia de echilibru,
fisa de prescripfie etc.

Internal / On-site = design centre
Intern / On-site = centru de proiectare

Type of foot, pathology

Evaluation of subject | ad initial footwear
Evaluarea subiectului Tip de picior, patologie

incdlpdmintea inifiald

Establishing the general features
of the last / footwear
Stabilirea caracteristicilor generale
ale calapodului / incalfdmintei

Type (modified mass-produced or
custom-made), purpose, shape,

» heel height, inclusion of

compensatory element, etc.
Tip (serie modificat sau

}

On-site evaluation
of prescription
and foot morphology
Evaluarea on-site

a prescripfiei

si a morfologiei picioarelor

individualizat), destinatie,
_ i s : Jormd, indifime de toc,
Modified mass-production Tip individualizat element compensator inclus etc.
Tip serie modificat
Mold
/ A | Mulaj

100% virtual Capturing mold e
Virtual 100% Prelevare mulaj

Anthropometric chart,
// o virtual foot (.stl file)
-1 Fisa antropometricd,
Foot / mold scanning ) : o piciorul virtual (fisier tip .stl)
and capturing anthropometric data 8

Scanarea picioarelor / mulajelor
si prelevarea datelor antropometrice

Girth, height, outline, shape

l - (esthetic and functional),
— ) 7 amplitudes, angles, etc.
Establishing initial " Perimetre, indlfimi, contur, formé
techrlu_cal Testrictions . (estetic §i functional),
Stabilirea restrictiilor amplitudini, unghiuri etc.
tehnice inifiale

Selecting the closest last (physical or virtual)
from the database
Selectarea din baza de date a celui

/\.

Constructing the initial insole
Constructia brangului initial

Therapeutic footwear design

mai apropiat calapod (fizic sau virtual) /

Proiectare incdlfdminte terapeuticd

!

Modifying the last chosen
according to restrictions

Modificarea calapodului
ales conform restrictiilor

Transparent test wear footwear
Incdldminte de probd transparentd

|

v
Intermediary virtual last Last rectification
Calapod intermediar virtual Rectificare calapod

Virtual comparison

Intermediary physical last
Calapod intermediar fizic

}_.|

Yes
Da o
CAD-CAM last execution
Execufie CAD-CAM calapod

Last scanning Virtual last-foot
Seanare calapod Comparafie virtuald
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Calapod virtual-picior

Figure 1. Last design and manufacturing process
Figura 1. Procesul de proiectare-fabricare a calapoadelor

CAD-CAM technologies used in the footwear Tehnologiile CAD-CAM utilizate in industria de
industry cover all stages of last design and execution. incaltaminte acopera toate etapele de proiectare si
From the multitude of solutions available on the executare a calapoadelor. Din multitudinea de solutii
market, we present below some of the solutions we prezente pe piata prezentdm in continuare cateva
consider representative. solutii pe care le consideram reprezentative.

e 3D-scanning technologies depending on the * Tehnologii de scanare 3D in functie de pozitia
position of the foot: piciorului:
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- static. Fixed scanner: INFOOT is a 3D foot
scanning system, accessible due to a lower price
compared to other systems. This system is available at
the Footwear Regearch and Design Depdrtment of
INCDTP-ICPI — Figure 2. The portable Shoemaster
scanner (Figure 2b) can scan the foot in various
positions, including the non-weightbearing position.

- statica. Scanner fix: sistemul INFOOT este un
sistem de scanare 3D a piciorului, accesibil datorita unui
pret mai scazut, comparativ cu alte sisteme. Acest sistem
se afld in dotarea Departamentului de incéltdminte si
Design al INCDTP-ICPI—Figura 2. Scannerul mobil produs
de Shoemaster (Figura 2b) permite scanarea picioruluiin
diferite pozitii, inclusiv in pozitia suspendata.

b)

Figure 2. Foot scanning solutions: a) fixed scanner, b) portable scanner
Image source: http://www.shoemaster.co.uk/equipment/foot-scanners/
Figura 2. Solutii de scanare a piciorului: @) scanner fix, b) scanner mobil
Sursa imaginii: http://www.shoemaster.co.uk/equipment/foot-scanners/

- dynamic. The Dynamic Foot Morphology system
(Figure 3) is d scanning system that allows dynamic
measurement of 3D foot shdape deformation. It records
up to 42 frames/second and the data is provided in STL
format.

- dinamica. Sistemul Dynamic Foot Morphology
(Figura 3) este un sistem de scanare care permite
masurarea in dinamica a deformatiei formei 3D a
piciorului. Tnregistrarile sunt efectuate cu pand la 42
cadre/secunda, datele fiind furnizate in format STL.

e

Figure 3. Dynamic scanner
Image source: www.lionsystems.lu
Figura 3. Scanner dinamic
Sursa imaginilor: www.lionsystems.lu
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e Lastscanning:

Scanny 3D Colour Hi Speed, Torielli S.p.A and
Scanny3D scanners (Figure 4) cdn be used both for
last and footwear scanning.

e Scanareacalapoadelor:

Scannerele Scanny 3D Colour Hi Speed, Torielli
S.p.A si Scanny3D (Figura 4) pot fi utilizate atat pentru
scanarea calapoadelor, cat si a incaltamintei.

Figure 4. Last scanner
Image source: http://www.shoemaster.co.uk/
Figura 4. Scanner pentru calapoade
Sursa imaginilor: http://www.shoemaster.co.uk/

e Software solutions for CAD-CAM last design.

In this darea there are a multitude of solutions, of
which we mention:

- Delcdm Ortholast - available in the Footwear
Department of INCDTP-ICPI;

-RCS 3D LAST-ROMANS CAD Software.

e CAD-CAM solutions for manufacturing
orthopedicfootwear lasts

- NL-SDF1 generation of machines for prototype
lasts from Newlast (Figure 5). It makes a single last
(not & pair) which makes it useful in orthopedic
dpplications where the left foot differs from the right
one.

e Solutii software pentru proiectarea CAD-CAM
a calapoadelor.

n acest domeniu existd o multitudine de solutii,
din care evidentiem:

- Delcam Ortholast — aflat in dotarea
Departdmentuluide incdltdminte 3l INCDTP-ICPI;

-RCS 3D LAST—ROMANS CAD Software.

e Solutii CAD-CAM pentru productie calapoade
pentruincaltaminte ortopedica

- Generatia de masini pentru realizarea
prototipurilor de calapoade NL-SDF1 de la NewlLast
(Figura 5). Produce un singur calapod (nu pereche),
ceea ce il face util Tn aplicatiile ortopedice in care
piciorul stang difera de cel drept.

Figure 5. NL-SDF1 prototype last making system, NewLast, Italy
Image source: http://www.newldst.com/prod_detail.asp?IDprodotti=23
Figura 5. Sistemul de readlizare a calapoadelor prototip, NL-SDF1 de Ia NewlLast, Italia
Sursa imaginilor: http://www.newlast.com/prod_detail.asp?IDprodotti=23
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e IDEAS-MiniLast® - 3-axis milling machine
designed specifically for small-workshop rapid
manufacture of lasts of various types of materials, such
as plastic, PE, PU, wood, efc. (Figure 6). It is @ product
for last designers and orthopedic workshops. As in the
dbove case, it makes a single last.

e IDEAS-MiniLast® - masind de frezat in 3 axe
proiectata special pentru realizarea rapida, in ateliere
mici, a calapoddelor din diferite tipuri de materiale,
cum ar fi: plastic dur, PE, PU, lemn efc. (Figura 6). Este
un produs destinat designerilor de calapoade si
atelierelor de ortopedie. Ca si in cazul de mai sus,
produce unsingur calapod.

Figure 6. MiniLast® Automatic orthopedic shoe last milling system, Ideds, Belgium
Image source: www.ideds.be
Figura 6. Sistemul de frezdre automata a caldpoadelor ortopedice, MiniLast® de |3 Ideas, Belgia
Sursa imaginii: www.ideds.be

It should be noted that the systems presented in
this paper represent only a small part of the systems
developed worldwide for designing and manufacturing
l3sts.

CONCLUSIONS

Therdpeutic footweadr is a challenge for last
designers becduse foot morphology does not fall into
the existing standards of measures.

Worldwide, CAD-CAM design of orthopedic
lasts and therapeutic footwear is in an advanced
stage, given the existence of solutions for every
important step in the design and execution process.
This stage of development is dlso supported by an
efficient industry. In some situdtions, such as the
case of Australia, the direct support of the
government has led to substantial development of
this area. Development was dlso favored by the
existence of medicdl and technical professions
dedicated to conservative treatment of foot
pathomechanics.

Trebuie mentionat faptul ca sistemele prezentate
in aceasta lucrare reprezinta doar o mica parte a
sistemelor dezvoltate la nivel mondial pentru
proiectarea sifabricarea calapoadelor.

CONCLUZII

Tncaltdmintea terapeutica reprezinta o provocare
pentru proiectantii de calapoade datorita faptului ca
morfologia picioarelor nu se Tncadreaza in standardele
de masuri existente.

La nivel mondial, problematica proiectarii CAD-
CAM a calapoadelor ortopedice si incaltamintei
terapeutice se afla intr-un stadiu avansat prin existenta
unor solutii pentru fiecare etapd importanta a
procesului de proiectare si executie. Acest stadiu de
dezvoltare este sustinut si de o industrie de profil
eficientd. Tn unele situatii, cum este cazul Australiei,
sustinerea directda a Guvernului a condus la o
dezvoltare accentuata a acestui domeniu. Dezvoltarea
a fost favorizata si de existenta unor profesii medicale si
tehnice dedicate tratamentului conservator al
patologiilor mecanice ale piciorului.

Leather and Footwear Journal 13 (2013) 4




GENERAL CONSIDERATIONS ON COMPUTER-ASSISTED DESIGN OF LASTS FOR THERAPEUTIC FOOTWEAR

In Romania there is little interest, combined with
low financial strength of specialized companies in
terms of investment in the use of CAD-CAM design and
manufacture of lasts for orthopedic and therdpeutic
footwear. In contrast to this reality, in Romania there is
a critical mass of people who need custom-made
footwear. In the case of patients with diabetes only, we
dppreciate that, in 2030, a total of 700,000 people will
require footwedr that does not fit into existing
dimensional standards.

Design of orthopedic lasts rdises an additional
challenge because it requires an understanding of
present pathologies. In this regard, collaboration with
health professionals is necessary even if the latter are
not familiar with the process of designing medical
footwear, just as industry specialists dre not familiar
with the medical field.
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THE INVESTMENT RISK IN SEWAGE TREATMENT PLANTS USING THE ELECTRE IIl METHOD
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THE INVESTMENT RISK IN SEWAGE TREATMENT PLANTS USING THE ELECTRE IIl METHOD
ABSTRACT. The purpose of this paper is to dnalyze the main wastewater treatment plants (WWTP) of Romania and to rank them in terms of operating performdnce
(efficiency and economy) in 2011. Six municipal wastewater treatment plants in Romania were taken into account: Constanta Sud WWTP, Mdngalida WWTP, Ardad
WWTP, Cluj-Ndpocd WWTP, Constantd Nord WWTP dnd Cerndvodd WWTP. The multiple criterid selected were the volume of water tredted (m’), operating
expenses (lei), electric energy consumption (KWh), specific costs (lei/m®) which were used to raink WWTPs using the ELECTRE IIl method. It wis found that top
ranked WWTPs in terms of performdnce dre those where significant investments were made for retechnologization and upgrade.
KEY WORDS: tredtment plants, ranking, investment risk, ELECTRE 11

RISCUL DE INVESTITII N STATIILE DE EPURARE A APELOR REZIDUALE UTILIZAND METODA ELECTRE IlI
REZUMAT. Scopul lucrérii consta in analiza principalelor statii de epurare (SE) din Romania si realizarea unui clasament al acestora din punctul de vedere al
performantei de operare (eficientei energetice si economice) la nivelul anului 2011. S-au luat in discutie sase statii de epurare municipale din Romania: SE Constanta
Sud, SE Mangalia, SE Arad, SE Cluj-Napoca, SE Constanta Nord si SE Cernavoda. S-du selectit drept criterii multiple volumul de apa tratatd (m’), cheltuielile de
operire (lei), energia electricd consumatd (KWh), costurile specifice (lei/m’) cire s-au folosit 13 redlizired clasdmentului SE cu &jutorul metodei ELECTRE III. S-a
constatat ca SE clasate pe primele locuri ca performanta sunt cele la care s-au realizat investitii de retehnologizare simodernizare importante.
CUVINTE CHEIE: statii de epurare, clasament, risc de investitii, ELECTRE IlI

LE RISQUE D'INVESTISSEMENT DANS LES STATIONS DE TRAITEMENT DES EAUX USEES EN UTILISANT LA METHODE ELECTRE IlI
RESUME. Le but de cet article est d'anélyser les principales stations de triitement des edux usées (STEP) @n Roumanie et d'en rédliser un clissement en termes de
performance opérationnelle (efficience et économie) en 2011. On d dnalysé six usines municipales de traitement des edux usées en Roumanie: STEP Congtanta Sud,
STEP Mangilis, STEP Arad, STEP Cluj-N3poca, STEP Constinta Nord et STEP Cerndvoda. On 3 choisi comme multiples critéres le volume d'edu traitée (m’), les
dépenses d'exploitation (lei), |3 consommaétion d'énergie (kWh), les colts spécifiques (lei/m’®) qui ont été utilisés pour rééliser le clissement a I'dide de 1 méthode
ELECTRE Ill. Ondtrouvé que les STEP cldssées en haut en tant que |a performance sont ceux qui ont investi significativement dans 1a rénovation et 1a modernisation.
MOTS CLES: stations de traitement, cldssement, risques d'investissement, ELECTRE IlI

INTRODUCTION

Most urban tredatment plants (WWTP) in Romania
dre inefficient and require significant investments in
retechnologization and upgrading in order to improve
their performance.

Upgrading of treatment plants is an immediate
consequence of achieving environmental targetsin line
with the EU Accession Treaty, Chapter 22, Environment
[1], Directive 91/271/CEE [2] regdrding urban
wastewater treatment, modified and complemented
by Directive 98/15/EC [3], fully transposed into
Romanian legislation through GD 188/28.02.2002 [4]
for approval of norms regarding the conditions of
discharging wastewater into the water environment,
and with National Plan of Wastewater Mandgement

INTRODUCERE

Mared majoritate a statiilor de epurare orasenesti
(SE) din Romania sunt ineficiente si necesita
importante investitii in retehnologizare si modernizare
in vederea imbunatatirii performantelor.

Modernizarea statiilor de epurare este o
consecinta imediata a findeplinirii obiectivelor de
mediu armonizate cu tratatul de aderare la UE,
capitolul 22, Mediu [1], Directiva 91/271/CEE [2]
privind epurarea apelor uzate urbane, modificata si
completatd prin Directiva 98/15/EC [3], care a fost
transpusa in intregime in legislatia romaneasca prin HG
188/28.02.2002 [4] pentru aprobarea unor norme
privind conditiile de descdrcare in mediul acvatic a
dpelor uzate, si cu Planul national de gestionare a

' Correspondence to: Mdridn TVETSTANSCHI, University "Politehnicd" of Buchdrest, Fdculty of Power Engineering, Depdrtment of Hydrdulic, Environmentdl
Engineering Hydrdulic Mdchinery, Romdnid, e-mdil: mdridntvetstdnschi@ydhoo.com
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[5], the Regional Plan, including the County Plan of
Wastewater Management.

Drinking water supply and wastewater collection
and tredatment in cities of Romanida are important
priorities undertaken in the Treaty of Accession.
Implementation of Directive 91/271 EEC on urban
wastewater treatment is @ complex and expensive
issue, assessed, according to the Plan of
Implementation of the Directive (2004), to 9.5 billion
euro for investments, of which 5.7 billion euro for
wastewater treatment and 3.8 billion euro for
sewerage systems.

According to the Romanian report on Strategic
Evaluation on Environment and Risk Prevention,
developed by ECOLAS&GHK for the European
Commission regarding water supply/wastewater
treatment and investment needs for the period 2007-
2013, Romaniaranks second after Poland.

The factors that have led to the need to access
funds for upgrade, retechnologization and expansion of
wastewdter tredatment plants (WWTPs) are the
following:

1. Modest performance of tredtment plants built
in 1960-1975 generated by:

e advanced wear of mechanical and electrical

equipment;

e low yields from mechanical-biological

treatment plants and sludge stabilization;

e insufficient capacity and improper final

disposal of sludge.

2.Large urban developmentinthe coastal area;

3. The need to implement all EU directives on the
quality cal treated wastewater and sludge generated ds
aresult of treatment;

4. Complying with interndtiondl conventions on
environmental protection (Black Sea Convention and
the Danube Pollution Reduction Program).

Romania has benefited and still benefits from
important EU financidl instruments that provide the
financidl support necessary for completion of
investment in the infrastructure of sewerage and
wastewater treatment, namely:

- three main pre-accession instruments: PHARE,
ISPA and SAPARD. Pre-accession funds continued for
projects financed until 2010.

apelor uzate [5], Planul regional, inclusiv Planul
judetean de gestionare a apelor uzate.

Asigurarea alimentdrii cu apa potabilda si a
colectarii-epurarii apelor uzate in aglomerarile umane
din Romania reprezinta prioritati importante asumate
si prin prevederile Tratatului de Aderare. Implementarea
Directivei 91/271 CEE privind epurarea apelor uzate
urbane reprezinta o problema complexa si foarte
costisitoare, fiind evaluata conform Planului de
implementare al Directivei (2004) la 9,5 miliarde euro
pentru investitii, din care 5,7 miliarde euro pentru
statiile de epurare si 3,8 miliarde euro pentru sistemele
de canalizare.

in conformitate cu raportul de tard privind
Romania asupra Evaludrii Strategice a Mediului si
Prevenirea Riscurilor, elaborat de ECOLAS&GHK pentru
Comisia Europeana, in ceea ce priveste alimentarea cu
apa/epurarea apelor uzate si necesitatile de investitii
pentru perioada 2007-2013, Romania se afla pe locul
doi, dupa Polonia.

Factorii care au condus |a necesitatea accesarii de
fonduri pentru modernizared, retehnologizarea si
extinderea statiilor de epurare (SE) sunt;:

1. Performantele modeste ale statiilor de epurare
construite in anii 1960-1975 generdte de:

e uzura avansata a echipamentelor mecanice si

electrice;

e randamente scazute |a instdlatiile de tratare

mecano-biologica si stabilizare namoluri;

e capdacitate insuficienta si improprie de

depozitare finala a namolurilor.

2. Dezvoltdrea urbanistica de amploare in zona
litorala;

3. Necesitatea implementarii tuturor directivelor
UE privind calitated apelor uzate epurate si a
namolurilor generate prin epurare;

4. Respectarea conventiilor internationale privind
protectia mediului (Conventia Marii Negre si Programul
de reducere a poluarii fluviului Dunarea).

Romania a beneficiat si beneficiaza de importante
instrumente financiare ale Uniunii Europene care 1i
permit asigurarea sustinerii financiare necesare pentru
realizarea lucrarilor de investitii in infrastructura din
domeniul canalizarii si epuradrii apelor uzate, sianume:

- trei instrumente principale de pre-aderare:
PHARE, ISPA si SAPARD. Fondurile de pre-aderare au
continuat pentru proiectele finantate panain anul 2010.
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- the Sectoral Operational Programme
Environment (SOP ENV) [6] is the document which sets
out the strategy for the allocation of European funds to
develop the environmental sector in Romania,
between 2007 and 2013. The overall objective of SOP
ENV is to protect and improve the environment quality
and living standards in Romania, while contributing to
compliance with environmental acquis. For Priority
Axis 1 "Extension and modernization of water and
wastewater systems"”, total funding is 3.27 billion euro,
of which 2.78 billion euro is provided through the
cohesion funds, and the rest through national
contribution [7].

The current state of research dbout the risk of
investment in treatment plants stands out in several
articles whose main objective is to decredse energy
consumption and reduce investment costs. To reduce
investment costs, the optimization of costs and
modernization are necessary [8].

The objective of this study is to provide a ranking
of municipal wastewater treatment plants in terms of
energy and economic efficiencyin 2011.

Six wastewater treatment plants (WWTP) were
analyzed, and in order to study the energy
performance, the ELECTRE Il method was used.

EXPERIMENTAL

Municipal Treatment Plants (WWTP)

Constdantd Nord WWTP [9]

Constanta Nord WWTP hds a capdcity of 1920
|/second, sized for 255,000 PE (population equivalent)
and provides wastewater treatment for the northern
ared of the city and for Mamaia resort. The plant is
equipped with the latest technology, with extended
deration, including biological removal of nitrogen and
phosphorus, derobic stabilization and sludge
dewatering.

Moreover, it solves the problem of uncontrolled
discharges into the Black Sea, untreated wastewater,
and effective treatment is performed to the standards
set bythe EU.

Revista de Pielarie Incaltdminte 13 (2013) 4

- Programul Operational Sectorial de Mediu (POS
Mediu) [6] este documentul care stabileste strategia de
alocare a fondurilor europene in vederea dezvoltarii
sectorului de mediu Tn Romania, in perioada 2007-
2013. Obiectivul global al POS Mediu 1l constituie
protectia si Tmbunatatirea calitatii mediului si a
standardelor de viata in Romania, contribuind in acelasi
timp la conformarea cu acquis-ul comunitar de mediu.
Pentru Axa prioritara 1 “Extinderea si modernizarea
sistemelor de apad si apa uzata” finantarea totala este
de 3,27 miliarde Euro, din care 2,78 miliarde Euro
dsigurate prin fondurile de coeziune, restul prin
contributie nationala [7].

Stadiul actual al cercetarii privind riscul de
investitii in statiile de epurare este subliniat Tn mai
multe articole al caror obiectiv major este reducerea
consumului de energie si a costurilor de investitii.
Pentru a reduce costul de investitii sunt necesare
optimizarea costurilor simodernizarea [8].

Obiectivul acestui studiu consta in realizarea unui
clasament al unor statii de epurare municipale din
punctul de vedere al eficientei energetice si economice
I3 nivelul anului 2011.

S-du analizat sase statii de epurare (SE), iar pentru
studierea performantelor energetice s-a folosit metoda
ELECTREIII.

PARTEA EXPERIMENTALA
Statii de epurare municipale (SE)

SE Constdntd Nord [9]

Statia de Epurare Constanta Nord are o capacitate
de 1920 I/secundd, dimensionata pentru 255.000 PE
(populatie echivalentd) si va asigura tratarea apelor
uzate pentru zona de nord a orasului si statiunea
Mamaia. Statia este prevadzuta cu ultima tehnologie in
domeniu, cu aerare prelungitd, incluzand indepartarea
biologica a azotului si fosforului, stabilizarea aeroba si
deshidratarea namolului.

Totodata, se rezolva si problema descarcarilor
necontrolate Tn Marea Neagra, a apelor uzate
neepurate si se realizeaza tratarea eficientd a acestora
lastandardele prevazute de UE.
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Constanta Sud WWTP [9]

The plant services nearly three quarters of the
population equivalent of Constanta and takes 60% of
the waste water circulated through the city network.
Daily, 100 tons of dewatered sludge resulting from the
tredtment process ledve the plant. Upgrading works
will ensure removal of extremely dangerous
compounds, nitrogen and phosphorus, from the
treated water that reaches the Black Sea, sludge
fermentation process will be reduced to eliminate
odor and a biogds generator unit will be built. To
reduce maintenance costs, three wind turbines will
be installed and a generating unit that will work with
biogas from the fermentation process will be built.
Thus, it will provide even more energy than is actually
required for plant operation, and the surplus will be
transferred, free-of-charge, to the electricity network
of the city [9]. The work is expected to be completed
in late 2013. A totdl of over 15.7 million lei will be
invested, without VAT. The investment contract is part
of the "Rehabilitation and modernization of water
supply and sewage in the Constanta-lalomita region"
project, as part of SOP Environment.

Méngdlid WWTP [9]

The new investment will service d population of
45,000 inhabitants during the winter, and more than
100,000 people duringthe summer sedson.

Contracts for execution of works "Wastewater
Discharge Pipeline in the Black Sea from Mangalia City
Treatment Plant" will have & major impact on the
environment. It regards bathing water quality, its
purity, raising the dolphin flag on the beach, which
means that tourism will develop significantly. The
discharge pipeline in Mangalia will be operated by the
Mangalia wastewater treatment plant, which is
operational and transports purified water at a distance
of 3kmand a half at sea. Investment in Mangalia WWTP
amounts up to 4 million euro.

Cerndvodd WWTP [9]

It will continue to ensure all technological
processes necessary, with subsequent construction of

SE Constdnta Sud [9]

Statia deserveste aproape trei sferturi din numarul
de locuitori echivalenti ai municipiului Constanta si preia
60% din apa uzata vehiculata prin reteaua orasului. Zilnic,
de aici sunt transportate 100 de tone de ndamol
deshidratat, rezultat din procesul de epurare. Prin
lucrarile de modernizare, vor fi eliminati din apa epurata
care ajunge in Marea Neagra compusii extrem de
periculosi, azotul si fosforul, se va reduce procesul de
fermentare a namolului, pentru a disparea mirosul
neplacut si se va construi un grup generator pe baza de
biogaz. Pentru a reduce costurile de mentenanta, se vor
instala trei turbine eoliene si se va construi un grup
generator care va functiona cu biogazul rezultat Tn urma
procesului de fermentare. in acest fel, se va asigura chiar
mai multd energie decat cea necesara in prezent pentru
functionarea statiei, urmand ca surplusul sa fie varsat,
gratuit, in reteaua de energie electrica a orasului [9].
Lucrdrile se estimeaza ca se vor incheia la finele anului
2013. n total, vor fi investite peste 15,7 milioane de lei,
fara TVA. Contractul de investitii face parte din Proiectul
,Reabilitarea si modernizarea sistemului de alimentare
cu apa si de canalizare din regiunea Constanta-lalomita®
fiind componenta a Programului Operational Sectorial
de Mediu.

SE Mdngadlia [9]

Nouad investitie va deservi pe timpul iernii o
populatie de 45.000 locuitori, iar pe timpul sezonului
estival, peste 100.000 de locuitori.

Contractele de executie a lucrarilor ,,Conducta de
descdrcare in Marea Neagra aferenta Statiei de Epurare
Mangalia" vor avea un impact major asupra mediului.
Este vorba despre calitatea apei de imbaiere, despre
puritatea ei, punand pe plaja steagul cu delfin, ceea ce
inseamna ca turismul va avea o dezvoltare deosebita.
La conducta de descarcare in mare de la Mangalia va
opera Statia de epurare de la Mangalia, care este in
functiune si duce apa epurata la 3 km si jumatate in
largul marii. Investitia de |a Statia de Epurare Mangalia
drevaloarea de 4 milioane de euro.

SE Cerndvodd [9]

Seva asigura in continuare intregul flux tehnologic
necesar, continudndu-se cu constructia statiei de
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the treatment plant in two stages, plus the sludge
treatment plant, having capacity for a maximum flow of
200 liters/second, ending with the system of
discharging treated water in the discharge channel of
cooling water from CNE Cerndvoda. According to data
from the project, the plant will be designed for a daily
flow of wastewater of 17,280 cubic meters/day, of
which 60% will be allocated to the populdtion, in
relation to its daily consumption, generated by 34,230
inhabitants. The construction was sized for these
values ®aking into account the prospects of population
growth until 2020. Not only does the investment meet
the needs of the population and the ecosystem, but it
will also improve infrastructure by establishing a
centralized wastewater collection system through the
sewage network, ledding to protection of groundwater
through the abolition of discharges to the ground
surface.

Aréd WWTP [10, 11]

For the "Rehabilitation of wastewater treatment
facilities to protect the Mures river, located in Arad,
Arad County" project 18 million euros were allocated,
of which 13.5 million euros (75% of funding) is a grant
from the Europedn Union (allocdted from the ISPA
fund) and 4.5 million euros (25% of funding) is an EBRD
lodn made By CAA Arad and guaranteed by Arad County
Council.

Construction works were conducted in 2004-
2008. The main objective of the rehabilitation project
was to render the tredatment process effective so that
the wastewadter treatment plant effluent would be
within the limits set by Romanian and the European
Community standards, as well as those stipulated in
the cross-border agreement. At the end of this
project, Arad had a modern and clean treatment
plant, with advanced technology for water fredatment
which will have a positive impact on the city and the
environment. The quality of the discharged water has
increased significantly, providing intensification in the
use of the Mures river drea as a place of recreation
(camping, fishing, swimming) and local tourism
development.
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epurdare n doua trepte, plus ced de tratare a
namolurilor, capacitatea pentru un debit maxim de 200
litri/secundd, finalizdndu-se cu sistemul de evacuare a
dpelor epurate in canalul de descarcare a apelor de
racire de |1a CNE Cernavoda. Potrivit datelor din proiect,
statia va fi dimensionata pentru un debit zilnic al dpei
uzate de 17.280 mc/zi, din cdre 60% va fi alocat
populatiei, raportat Ia un consum zilnic al acesteis,
generat de 34.230 de locuitori. Dimensionarea
constructiei pentru dceste valori s-a facut luandu-se in
calcul perspectivele privind cresterea numarului de
locuitori pana 1a nivelul anului 2020. Investitia nu
numai ca vine Tn intdmpindred necesitatilor populatiei
si ecosistemului, dar va Tmbunatati si infrastructura
prin redlizarea unui sistem centralizat de colectare a
dpelor uzate prin retedua de canalizare, ducand Ia
protejarea apelor subterane prin desfiintarea
descarcarilor la nivelul suprafetei solului.

SE Ardd [10, 11]

Pentru proiectul "Reabilitarea Facilitatilor de
tratare a apelor uzate pentru protejarea raului Mures,
locdlizat in Arad, judetul Arad" au fost alocate 18
milioane de Euro din care 13,5 milioane Euro (75% din
finantare) reprezinta un imprumut nerambursabil de la
Uniunea Europeana (alocat din fondul ISPA), iar 4,5
milioane Euro (25% din finantare) este imprumut BERD
facut de CAA Arad si garantat de Consiliul Judetean Arad.

Lucrarile de constructii s-au desfasurat in
perioada 2004-2008. Obiectivul principal al
proiectului de reabilitare a fost eficientizarea
procesului de tratare astfel incat efluentul Statiei de
Epurare sa se incadreze in limitele prevazute de
standardele romanesti, cele ale Comunitatii
Europene si cele prevazute Tn acordul
transfrontalier. La finalul acestui proiect, Aradul are
o Statie de Epurare modernd, curata, cu o tehnologie
avansata de tratare a apei care va avea un impact
pozitiv asupra orasului si asupra mediului. Calitatea
apei deversate a crescut simtitor, asigurand
intensificarea folosirii zonei raului Mures ca loc de
agrement (camping, pescuit, Tnot) si pentru
dezvoltarea turismuluilocal.
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Cluj-Ndpocd WWTP [12]

The wastewater tredatment plant in Cluj district
Someseni was modernized by means of the
"Rehabilitation and expansion of the Cluj-Napoca
treatment plant" contract, undertaken by the project
co-financed by the Cohesion Fund of the European
Union within the Sectoral Operational Programme
(SOP) Environment.

The Cluj-Napoca treatment plant (Someseni)
services the city of Cluj-Napoca and upstream villages
Floresti, Gilau, Baciu and Savadisla, about 360,000
permanent inhabitants or, where dpplicable, 440,000
people, if you take into account students and pupils
from other localities. After the modernization, the Cluj
plant can process no less than 111,000 cubic meters of
wastewater per day. In order to control excess flow, four
stormwater basins of 7,300 cubic meters were
arranged. As a novelty, the Cluj tredatment plant has a
modern tertiary wastewater tredtment stage, for
biological and chemical elimination of phosphorus and
nitrogen. Also, the treatment plant is @ major producer
of green energy; about half of electricity and heat for its
operation is produced from biogads derived from
sewage sludge.

Upgrading the wastewater treatment plant from
Cluj-Napoca is part of major investment project
"Expdnsion and rehabilitation of water and wastewater
systems from Cluj/Salaj", co-financed by the European
Union, totaling 196.9 million euros, carried out by
SOMES Water Company between 2009 and 2013. Non-
reimbursable EU contribution amounts to 74%, that of
the Romanian Government to 11.3%, that of local
duthorities in the project area to 1.9% and the
remdining 12.8% are obtdined by SOMES Water
Company through a bank loan. Contract for
"Rehabilitation and expansion of the Cluj-Ndpoca
WWTP" amounts to over 147.95 million lei, without
VAT.

SE Cluj-Ndpoca [12]

Statia de Epurare din cartierul clujean Someseni a
fost modernizata prin contractul “Reabilitarea si
extinderea statiei de epurare Cluj-Napoca”, contract
derulat prin Proiectul co-finantat din Fondul de
Coeziune al Uniunii Europene in cadrul Programului
Operational Sectorial (POS) Mediu.

Statia de Epurare Cluj-Napoca (Someseni)
deserveste municipiul Cluj-Napoca si comunele din
amonte Floresti, Gilau, Baciu si Savadisla, cca 360.000
de locuitori stabili sau, dupa caz, 440.000 de locuitori,
daca sunt luati in calcul studentii si elevii din alte
localitsti. Tn urma lucrérilor de modernizare, statia din
Cluj poate sa proceseze nu mai putin de 111.000 de
metri cubi de apa menajera pe zi. Pentru controlul
debitului Tn exces au fost amenajate patru bazine de
colectare a apei pluviale de 7.300 metri cubi. Ca o
noutate, statia de epurare Cluj are o moderna treapta
tertiara de epurare a apelor uzate, destinata eliminarii
fosforului si azotului pe cale biologica si chimica. De
asemenea, Statia de Epurare este si un important
producator de energie verde, cca jumatate din
necesarul de energie electrica si termica pentru
functionarea ei fiind produs din biogazul rezultat din
namolul de epurare.

Modernizarea Statiei de Epurare Cluj-Napoca face
parte din proiectul major de investitii "Extinderead si
redbilitarea sistemelor de dpa si apa uzata din judetele
Cluj / Salaj" co-finantat de Uniuned Europeand, in
valodre totala de 196,9 miliodane euro derulat prin
Compania de Apa SOMES in perioada 2009-2013.
Contributia nerambursabild @ Uniunii Europene se
cifreaza la 74%, cea a Guvernului Romaniei la 11,3%, a
dutoritatilor locale din arid proiectuluila 1,9%, restul de
12,8% fiind obtinut de Compania de Apa SOMES prin
credit bancar. Contractul pentru "Reabilitarea si
extinderea statiei de epurare Cluj-Napoca" se ridica la
peste 147,95 milioane lei, fara TVA.
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Table 1: Existing treatment technologies in plants after upgrading
Tabelul 1: Tehnologii de epurare existente |13 statiile de epurare dupa modernizare

Constanta Sud
[13]

Mangalia [13] 62.450 900

461.000 3.200

Conventional mechanical-biological

tredtment, anderobic sludge Advanced biological freatment
stabilization, sludge dewatering and (nitrification, denitrification,
storage phosphorus chemical disposal),
Plant upgrdaded through M.U.D.P. Il UV disinfection, cogeneration
Epurdre conventiondld mecdno- Epurdre biologica dvdnsdtad
biologicd, stabilizared anderobd a (nitrificdre, denitrificdre,
ndmolului, deshidrdtdre si elimindre chimicd fosfor),
depozitdre ndmol dezinfectie cu UV, cogenerdre

Statie modernizdtd prin M.U.D.P. Il

Advanced biological fredatment

Conventiondl mechdnical-biological (nitrificdtion, denitrification,
treatment, anaerobic sludge phosphorus chemical digsposal),
stabilization, sludge dewatering and UV disinfection, effluent
storage discharge line at 2,000 m
Plant rehabilitated through LSIF offshore and -14 m level
Epurdre conventiondld mecdnico- Epurdre biologica dvdnsdta
biologicd, stabilizared dnderobd d (nitrificdre, denitrificdre,
ndmolului, deshidrdtdre si elimindre chimicd fosfor),
depozitdre ndmol dezinfectie cu UV, conductd de
Stdtie redbilitatd prin LSIF descdrcdre efluent in mdre IG

2000 min ldrg si cotd -14 m
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Table 1: Continued
Tabelul 1: Continuare

Mechdnical tredatment stage,
biological treatment, sludge
treatment and dewatering

Arad 10, 11] - R

Plant upgraded through I.S.P.A.

Treapta de tratare mecanicd,
tratarea biologicd, tratarea si

deshidratdred ndmolului

ELECTRE Il Method

The ELECTRE method, in its various forms, was
designed by Bernard Roy [14] in response to the
deficiencies of decision making [15, 16]. ELECTRE Ill is
used when it is possible to quantify the relative
importance of the criteria [17]. Another feature of
ELECTRE method that sets it apart from other methods
is the use of multiple criteria [18-23].

The dlgorithm [14] of the method involves the
following steps:

* Step 1:Editing the reference project

Editing the specifications of the owner and a short
description of the problem.

e Step 2:Thedefinition of the criteria

The software allows only five criteria in the
analysis. Descriptive data associated to the defined
criteria should be introduced:

-the code of each criterion;

-thevalue of each criterion;

- the direction of each criterion: ascending/
descending.

Metoda ELECTRE IlI

Metoda ELECTRE, in diferitele sdle forme, a fost
conceputa de Bernard Roy [14] ca raspuns la deficientele
existente de ludrea deciziilor [15, 16]. Metoda ELECTRE I
este utilizata atunci cand este posibila cuantificarea
importanteirelative a criteriilor [17]. O alta caracteristica
a Metodei ELECTRE care o distinge de restul metodelor
este utilizarea mai multor criterii [18-23].

Algoritmul [14] metodei presupune parcurgerea
urmatorilor pasi:

e Pasul 1: Editarea proiectului de referinta

Editarea caietului de sarcini al proprietarului si o
scurta descriere a problemei.

e Pasul 2: Definiread criteriilor de analiza

Software-ul permite doar 5 criterii in analiza.
Trebuie intfroduse date descriptive asociate criteriilor
definite:

- codul fiecarui criteriu;

-valoarea fiecarui criteriu;

- directia fiecarui criteriu: crescatoare/
descrescatoare.
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The value of the criterion is & value which
expresses the relative importance of a criterion which
satisfies the other criteria. ELECTRE normalizes values
Zothatalladduptol.

e Step 3:Defining alternatives

The set of variants is defined.

e Step 4: Evaluation of alternatives: the table of
performances

Once the criteria and variants are defined, the
softwdre is run in order {o introduce the data regarding
the performances of the variants and criteria. A table of
performances is necessary, in which alternatives are
evaluated one by one, respecting each criterion. A
measurement scdle is chosen that describes the
particulars of each variant associated with each
criterion. The available data from the general table of
performance built can be used, to see each feature of
eachvariant.

e Step5:Definingthresholds

The threshold is a limit which is chosen to
determine the point where edach element changes
cldss. Thresholds dre used to consider hesitation.
The ELECTRE Il method uses three types of
thresholds:

- the preference threshold, denoted by p, defines
the point where dn element is strictly preferable in a
relationship with the other element;

- the indifference threshold, denoted by g, which
defines an interval in which 2 elements are considered
equal;

- the veto threshold, denoted by v, is a limit to the
credibility of the relationship between the 2 elements
is refused.

The thresholds must be determined using the
following formula:

Valoarea criteriului este o valoare ce exprima
importanta relativa a unui criteriu care respecta
celelalte criterii. ELECTRE normalizeaza valorile, astfel
incat toate sainsumeze valoarea 1.

e Pasul 3: Definirea alternativelor

Se defineste setul de variante.

e Pasul 4: Evaluarea variantelor: tabelul
performantelor

Dupa definirea criteriilor si variantelor se ruleaza
programul pentru a introduce datele referitoare la
performantele variantelor si criteriilor. Este necesara
introducered unui tabel al performantelor in care
variantele sunt evaluate una cate una, respectand
fiecare criteriu. Se dlege o scara de masura care sa
descrie datele particulare ale fiecarei variante cu
fiecare criteriu asociat. Se pot folosi datele disponibile
din tabelul general de performanta construit pentru a
vedea sireaminti caracteristicile fiecareivariante.

e Pasul 5: Definirea pragurilor

Pragul este o limita care este aleasa pentru a
stabili punctul de la care fiecare element isi schimba
clasa. Pragurile sunt folosite pentru a luain considerare
ezitarile. Metoda ELECTRE Il are trei tipuri de praguri
pe care le foloseste:

- pragul de preferinta, notat cu p, defineste
punctul de la care un element este strict preferat intr-o
relatie cualtelement;

- pragul de indiferenta, notat cu q, care
defineste un interval in care 2 elemente sunt
considerate egale;

- pragul de veto, notat cu v, este o limita la care
credibilitatea relatiei dintre 2 elemente este
refuzata.

Pragurile trebuie stabilite cu ajutorul urmatoarei
formule:

T,=a*g, (a)+P (1)

where:

. Tj is indifference, preference or the veto
threshold associated of j criterion;

- g;(a) is the performince of the variant
dssociated with j criterion;

« O is a coefficient from 0 to 1. It can also be
considered a percentage of version performance that
the decision maker has accepted;

- B isa coefficient that can be interpreted ds the
dmount that the decision maker would earn if he
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unde:

. Tj reprezinta indiferenta, preferinta sau pragul
de veto asociat criteriuluij;

- g,(a) reprezintd performanta variantei a cu
criteriulasociat j;

« O este un coeficient de la 0 la 1. Poate fi
considerat si procentaj al performantei variantei pe
caredecidentul aacceptat-o;

- B este un coeficient care poate fi interpretat
ca suma pe care decidentul ar castiga-o dacad ar
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tolerates instead the change of the percentage. It is
expressed in the same medsurement units as a
performance scale.

To determine thresholds, the decision maker must
determine the pdrameters & and b according to his
perceptions about the limits of preference and
indifference.

e Step6: Calculation

We consider:

- W; thevalue associated withedch g criterion;

. gi.(at.) the performance of variant 3j which
satisfiesthe &; criterion;

+ ¢, indifference threshold;

- P; preference threshold.

The following index of the concordances c(3,b) is
calculated for each rewarded action of the decision
maker:

tolera in schimb modificarea procentajului. Este
exprimat in dceeasi unitate de masura ca scala de
performanta.

Pentru a stabili pragurile, decidentul trebuie sa
stabileasca valorile parametrilor a si b in concordanta
cu perceptiile lui privind limitele preferintei si
indiferentei.

e Pasul 6:Calculul

Consideram:

* W, valoareaasociata fiecarui criteriu &;;

. gi.(at.) performanta variantei aj care respecta
criteriul £;;

4 pragul de indiferenta;

* P;pragulde preferinta.

Urmatorul index al concordantelor c(a,b) este
calculat pentru fiecare actiune rasplatita a
decidentului:

c(a,b) = (I/W)i w;.c,(a,b) (2)
n j=1
where: W=ZW,- unde:
a if
1 daca g.(a)+q.(g. >g.(b
¢ (a,b)= alcfa g(a)+q;(g;(a))2g,;(b) G)
0 daca g;(a)+p;(g;(a)<g;b)

Then, the discrepancy index is calculated using
the following relationship:

D,(a,b) ={

where v, is the veto threghold, which medng that any
credibility between d and bis refused if:
g (a)2g,(b)+v,(g;()).

ci(a,b)

Apoi, indexul de discordantd este calculat cu
relatia urmatoare:

it
0 daca g,(b)<g,(a)+p,(g;(a)
| daci g,(b)2 g, (a)+v,(g,(@))

(4)

unde V; este pragul de veto, care inseamna cd orice
credibilitate Tn intervalul asi b este refuzat daca:

g (a)2g,(b)+v,(g,(b))

D;(a,b)

g;la) gila)+q(g;lal)

gila)+pilgila))

gila)+v;(gi(al) g,(b)

Figure 1. Ascending distillation
Figura 1. Distilare ascendenta

Then, the degree of the distance interval
(outranking) for any pair of variables (a, bPis calculated
as follows:

Apoi, gradul de departare de interval (outranking)
pentru orice pereche de variante (a,b) este calculat
astfel:
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S(a,b) ={

where J(a,b) is the set of criteria for which
Dj(a,b)>c(a,b).

Variants are ranked by distillation procedures.
Thus, aA=maxS(a,b) value is determined by considering
each pair of variables (a,b).Then, only the pairs of
variables that are sufficiently close to A are believed to
be accurate enough to be used in the thresholds
s(A).Then the threshold of Q(a) can be calculated, which
isthe number of actions that are outside the range of 3,
minus the number of actions outside a. The set of
actions with the highest Q(a) threshold will be called
the first distillate, D1. If D1 contains only the action, the
distillation procedure starts from A/D1, otherwise the
same procedure is dpplied to D1. If the second
distillation obtained, D2, is unique, the procedure is
repeated dgain in D1/D2 (except when D2 is equal to
zero); otherwise it is applied to D2 dnd so on until D1 is
used complete to start with A/D1. This procedure,
called descending distillation chain produces a first
ranking. A second classification is achieved through an
dscending distillation chain, where actions which have
the lowest grades are chosen first. These first two
rankings are then compared o each other. If there are
closed intervals, the decision maker considers an
dverage ranking. If they are very different, a further
studyisrequired.

e Step 7: The results obtdined using ELECTRE I
[24].

ELECTRE Ill shows the results for the descending
chain, the dscending chdin and the final ranking. Then it
generates a graph of classification.

RESULTS AND DISCUSSIONS

ELECTRE Il software is used for small-size
classifications, but yields very good results. In this
paper it wds used to rank the main wastewater
treatment plants (WWTP) in Romania in terms of their
performance, namely: Constanta Sud WWTP, Mangalia
WWTP, Arad WWTP, Cluj-Napocd WWTP, Constanta
Nord WWTP and Cernavoda WWTP.
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if
c(a,b) daca D, (a,b)<c(a,b),Vj
c(a,b)*I1 ., (1-D,(a,b))/(1-c(a,b))

(5)

unde J(a,b) este setul de criterii pentru care
Dj(a,b)>c(8,b).

Clasamentul variantelor se realizeaza prin
proceduri de distilare. Astfel, o valoare A=maxS(a,b)
este determinatad, considerand fiecare pereche de
vdriante (3,b). Apoi, dodr perechile de vdridante care
sunt suficient de dpropiate de A sunt considerate
corecte de folositin pragurile s(A). Apoi pragul Q(a) poate
fi calculat, care este numarul actiunilor care sunt in afara
intervalului lui &, minus numarul actiunilor exterioare lui
a. Setul de actiuni care au cel mai mare prag Q(a) va fi
numit primul distilat D1. Daca D1 contine doar actiunea,
procedura de distilare porneste din nou din A/D1;
contrar, aceeasi procedura este aplicata in D1. Daca a
doua distilare D2 care este obtinuta este singularg,
procedura este reluatd din nou in D1/D2 (cu exceptia
cand D2 este nul); altfel este aplicata in D2 si asa mai
departe pana cand D1 este folosit complet pana aincepe
cu A/D1. Aceasta procedurd, numita lant de distilare
descendenta, produce o prima clasare. O a doua clasare
este obtinuta printr-un lant de distilare ascendent, in
care actiunile care au cele mai mici calificative sunt
retinute primele. Aceste doua prime clasamente sunt
apoi comparate intre ele. Daca sunt intervale inchise,
decidentul considera un clasament median. Daca sunt
foarte diferite, este necesar un studiu mai aprofundat.

e Pasul 7: Rezultatele obtinute cu metoda
ELECTRE 11 [24].

ELECTRE IIl prezinta rezultatele pentru lant
descendent, lantul ascendent si clasamentul final.
Apoi, se generedza un grafical clasificarii obtinute.

REZULTATE SI DISCUTII

Software-ul ELECTRE Il este folosit pentru
clasificari de mici dimensiuni, dar cu rezultate foarte
bune. Tn cddrul dcestei lucrdri 3 fost folosit pentru
clasificarea principalelor statii de epurare din Romania
din punctul de vedere al performantelor acestora, si
anume: SE Constanta Sud, SE Mangalia, SE Arad, SE
Cluj-Napoca, SE Constanta Nord si SE Cernavoda.
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Input data for ELECTRE Il software were
processed from the county wastewater reports [9-12]
for 2011, taking into account key indicators (multiple
criterid): volume of tredted witer (m’), operiting
expenses (lei), electricity consumption (KWh), specific
cost (lei/m’), ccording to Table 2.

Datele de intrare in software-ul ELECTRE Il du fost
preludte din rapoartele judetene de epurare a apelor [9-
12] pentrudnul 2011, luandu-se in congiderdre principalii
indicatori (criterii multiple): volum de 3p3 tratdtd (m’),
cheltuieli de operare (lei), energia electrica consumata
(KWh), cost specific (lei/m’), conform Tibelului 2.

Table 2: Main indicators selected ds multiple criteria
Tabelul 2: Indicatori principali selectati drept criterii multiple

A001

Constanta Sud 24.499.152

A003
Arad

3.901.375

321.673 777.962

4.361.520 0.1592 0.178

784.576 0.782 0.788

A005

17.062.863
Constanta Nord

2.997.590

3.846.857 0.1757 0.226

The evaluation of tredatment plants involves
compdrison criteria, marked CRO1 to CRO5, associated
with subjective fedtures, and each station was
considered a variant, marked A001 to A0O6.

After applying the calculdtion process, the
softwdre provides detadiled information that can be
foundin Figure 2.

Evdludrea statiilor de epurdre presupune criterii
de comparare notate de la Cr01 13 Cr05, avand asociate
caracteristici subiective, iar fiecdre statie a fost
considerata o varianta, notata de laA001 la A006.

Tn urma aplicdrii procesului de calcul, software-ul
ofera urmatoarele informatii detaliate, care se regasesc
in Figura 2.

]

 Status:  Calculation Complete

Stalistics:

Processing Alternatives:
Descending Distillation Ranks:
Ascending Distillation Ranks:
Ranks in Final Preorder:
Ranks in Median Preorder:

g wwo

Figure 2. Calculation statistics
Figura 2. Statisticile calculului
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It is noted that the distillation is carried out in three
stagesin both phases, descending and ascending, and that
the ranking was obtained throughout the five stages.

In the next step the matrix of concordances is
calculated, presentedin Table 3.

Se observa ca procesul de distilare se realizeaza in
3 etape in ambele faze, descrescatoare si crescatoare si
cas-aobtinut preclasamentul totin 5 etape.

La pasul urmator se calculeaza matricea
concordantelor, prezentatain Tabelul 3.

Table 3: Matrix of concordances
Tabelul 3: Matricea concordantelor

A001

A003

A005

The concordance values are easy to interpret.
Once the values of the criterida Rave been subjectively
established and similar values, the concordance can
be expressed as a percentage of the criterion for
which an alternative is better than another. For
example, a value of 0.80 to C(A1,A2) means that for 4
out of 5 criterid, alternative 1 was ds good as
dlternative 4. Only for criterion 1, alternative 2 was
superiorto alternative 1.

By means of the distillation process, we obtdined
rankings that take into account the criterid set out at
the beginning of the dnalysis. The ascending distillation
(Figure 3) was achieved from the lowest qualified
dlternatives, following calculdtion, up to the alternative
with the best results, namely, alternative 1 represented
by Constantad Sud wastewater treatment plant.

Descending Distillation
Distilare descendenta

oo |

ADDD1
ADDO2
AD0D0S
AD0D06

Valorile concordantelor sunt usor de interpretat.
Odata ce valorile criteriilor au fost stabilite subiectiv si
valori apropiate, valoarea concordantei poate fi
exprimata ca procent al criteriului pentru care o
alternativa este mai buna decat alta. De exemplu,
valoarea de 0.80 corespunzatoare C(A1, A2) inseamna
ca pentru 4 din 5 criterii, dlternativa 1 a fost la fel de
buna ca alternativa 4. Numai pentru criteriul 1,
alternativa 2 a fost superioara alternativei 1.

Cu ajutorul procesului de distildare, s-au obtinut
clasamente care tin cont de criteriile stabilite Ia

inceputul analizei. Distilarea ascendenta (Figura 3) s-a

redlizat de |a alternativele cel mai slab calificate in urma
calculului pana la alternativa cu rezultatele cele mai
bune, adica varianta 1 reprezentata de statia de
epurare Constanta Sud.

Ascending Distillation
Distilare ascendenta

ADDD3
ADDDA4
ADDOG

ADD02
ADDOS

AD001 I

Figure 3. Preliminary ranking provided by the distillation process
Figura 3. Clasamentul preliminar oferit de procesul de distilare
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Variants in the sdme box dre ranked ds occupying
the same place, which means they are equally good.
Based on this order, the findl ranking is generated,
presentedin Figure 4.

Variantele din acelasi chenar sunt clasate pe
acelasi loc, adica sunt la fel de bune. Pe baza acestor
ordonari, se genereaza clasamentul final, prezentat in
Figura 4.

| ADDD3 |

| ADODA

| ADDDG

A0002
A0005

| Aoo01 I

Figure 4. The final ranking of variants (treatment plants)
Figura 4. Clasamentul final al variantelor (statiile de epurare)

It is noted that alternatives 2 and 5 dre ranked on
the same level, because the software is sensitive to
changesinthethresholds and values.

From the graph generated by the software results
the final classification of treatment plants, presented in
Table 4.

Se observa cd alternativele 2 si 5 sunt clasate pe
acelasi nivel din cauza ca software-ul este sensibil Ia
modificarile pragurilor sivalorilor.

Din graficul generat de softwadre rezulta
clasamentul final al statiilor de epurare prezentat in
Tabelul 4.

Table 4: Final ranking of the treatment plants
Tabelul 4: Clasamentul final al statiilor de epurare

1% Plice .
Locul 1 A001 Constdnta Sud
3"pl3
ace A006 Cerndvoda
Locul 3
5 plice y
Locul 5 A003 Arad
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Constanta Sud treatment plant ranked first,
because it has the largest quantity of {reated water
with minimal energy consumed, followed by
Constanta Nord and Mangalia, Cernavoda, Cluj and
Arad.

Constanta Sud and Constanta Nord treatment
plants, belonging to the RAJA group [9], rank first, dlso
dueto majorinvestmentsin retechnologization.

CONCLUSIONS

The purpose of this paper is to analyze the main
wastewater treatment plants (WWTP) in Romanid and
to rank them in terms of operating performance
(energy and economic efficiency) in 2011, using the
ELECTRE 1l method. The multiple criteria selected
were the volume of water tredted (m’), operdting
expenses (lei), electric energy consumption (KWh),
specific costs (lei/m’) which were used to rink
WWTPs using the ELECTRE Ill method. The sensitivity
limit or robustness of analysis occurred because the
ranking process is considerably more sensitive to
changesin performance than {o changesinvalues and
thresholds.

In the ranking obtdined by applying the ELECTRE
Il method, Constanta Sud and Constanta Nord
tredatment plants, belonging to the RAJA group,
ranked first due to major investments in
retechnologization.
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STURGEON SKINS — A VALUABLE RESOURCE FOR LUXURY LEATHER INDUSTRY

ABSTRACT. This research paper presents sturgeon sking ds a valudble resource for the luxury ledther industry. Although less known for their use in the field of leather
garments, sturgeon skins show a distinct dlterndtion between skin and bony shields that suggests the possibility of manufacturing fashion dccessories in the current
fashion trends. The difficulty of processing technologies results from the peculidr structure of the skin without scales, but rich in bony protrusions. The paper
presents the main chardcteristics of sturgeon skin processing, physical-mechanical and chemical properties, ds well as the possibility of manufacturing luxury
dccessories. Research suggests a superior utilization of a byproduct of the fish processing industry and brings original contributions to knowledge regarding the
properties of sturgeon skins.

KEY WORDS: sturgeon, fish skin, luxury ledthers, exotic ledthers, fish byproduct

PIEILE DE STURIONI — O RESURSA PRETIOASI:\ PENTRU INDUSTRIA DE PIELARIE DE LUX

REZUMAT. Lucrarea de cercetare prezintd pieile de sturioni ca o resursa pretioasa pentru industria de pieldrie de lux. Mai putin cunoscute ca utilizare Tn domeniul
confectiilor de piele, pieile de sturioni prezinta o alternanta deosebita de piele si scuturi osodse care sugereaza posibilitatea realizarii unor accesorii in tendintele
actuale ale modei. Dificultatea tehnologiilor de prelucrare rezultd din structura deosebita a pielii lipsite de solzi, dar bogata in protuberante osodse. Se prezintd
caracteristicile principale ale prelucrarii pieilor de sturioni, proprietatile fizico-mecanice, chimice si posibilitdtile de realizare a unor confectii din categoria de lux.
Cercetarea propune valorificarea superioara a unui subprodus din industria de prelucrare a pestelui si aduce contributii originale la cunoasterea proprietatilor
pieilor de sturioni.

CUVINTE CHEIE: sturion, piele de peste, piei de lux, piei exotice, subproduse de peste

LES CUIRS D'ESTURGEON — UNE RESSOURCE PRECIEUSE POUR L'INDUSTRIE DU CUIR DE LUXE

RESUME. Cet document de recherche présente les cuirs d'esturgeon comme une ressource précieuse pour l'industrie du cuir de luxe. Moins connu pour son
utilisdtion dang le domdine des vétements en cuir, le cuir d'esturgeon a une dlternance spéciale de la pedu et du boucliers d’os qui suggere Id possibilité de fabriquer
d'dccessoires dans les tendances actuelles en matiere de mode. La difficulté des technologies de traitement résulte de |a structure particuliere de 13 pedu sans
écailles, mais riche en saillies osseuses. On présente les principales caractéristiques du traitement des cuirs d'esturgeon, les caractéristiques physico-mécaniques et
chimiques, les possibilités de fabriquer une catégorie d'dccessoires de luxe. La recherche suggere une meilleure utilisation d'un sous-produit de l'industrie du
poisson et apporte des contributions origindles a ld conndissance des propriétés des cuirs d'esturgeon.

MOTS CLES: esturgeon, cuir de poisson, cuirs de luxe, cuirs exotiques, sous-produits de poisson

INTRODUCTION

General Aspects on Fish Skins and Their Use in the
Leather and Leather Goods Industry

Fish skin processing tradition ledther is extremely
old in China, where @ community known as the Fish
Skins Tribe (Hezhe) managed to obtain the most varied
materidls from different types of fish skins, soft as
cotton or rigid as wood, which they used to make all

INTRODUCERE

Aspecte generale privind pieile de peste si utilizarea
lor in industria de pielarie si confectii de piele

Traditia prelucrarii pieilor de peste este extrem de
veche in China, unde o comunitate cunoscuta sub
numele de Tribul Pieilor de Peste (Hezhe) a reusit sa
obtind din diverse tipuri de piei de peste cele mai
variate materidle, moi ca bumbacul sau rigide ca
lemnul, din care confectionau toate tipurile de

* Correspondence to: Cdrmen GAIDAU, INCDTP - Ledther dnd Footwedr Resedrch Institute Division, 93 lon Minulescu St, sector 3, Buchdrest, 031215, e-mdil:

cdrmen.gdiddu@icpi.ro
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kinds of clothing (from underweadr to hats, dresses,
shoes, sewing thread, etc.), as well as watercrafts.
Details regarding processing techniques are poor, but it
is known that these sking were waterproof and
perfectly suited to make clothing for fishermen.

There are few data in the literature on fish skin
processing techniques, as the development of these
technologies requires a long time and practical
experience in the field. Recently, golf gloves made of
fish skin were ldaunched; the ledther surfice has a
remarkable gripping ability generated by the marks left
afterremovingthe scales.

This property, along with water resistance and
great mechanical strength, makes fish skin an ideal and
hygienic material for the manufacture of 3 wide range
of protective gloves, das an alternative to other
materidls with lower performance.

Another direction of dpplication of fish skins is
that of the luxury fashion industry, which has not
experienced the effects of the economic crisis and
which has the capacity to absorb this insufficiently
capitalized resource. Designers such as Dior or Prada
have used fish skins o make bags, and Pelicano has had
success with fish skin jackets in the most important
fashion shows in Paris. Isdac Mizrahi is one of the
fashion designers whose salmon skin creations have
been exhibited in the Cooper Hewitt Museum in New
York, which demonstrates that this material is flexible,
durable, scratch and stain resistant, fully waterproof
and does not lose its luster over time. There is little
literature available on the resistance values of these
skins, although they dre said to be as strong ds sheep
skins, while shark skins are even 6 times stronger than
any mammalian skin. Figsh skin processing technologies
are reported to be less polluting than those of other
types of skins, and the final product is a luxury product
with @ much lower price than that of exotic skins
(alligator, lizard, snake, ostrich, etc.). Fish skin
processing is a superior way of recovering a waste from
fish processing industry. The "Aqua by-products”
program [1] was credted for fish farmers in Ireland,
Norway and Spain, and targets fish waste
management, exchdange of experience regarding the
dpplication of best practices in waste management in
dccorddance with national and European legislation.
One of the treaties signed in 1992 by the six Black Sea
countries is the Convention on the Protection of the

Tmbracaminte (de la lenjerie la palarii, rochii, incaltari, ata
de cusut etc.), dar si ambarcatiuni. Detaliile privind
tehnicile de prelucrare sunt sarace, dar se cunoaste faptul
ca aceste piei erau impermeabile si perfect adaptate
pentrurealizareaimbracamintei pentru pescari.

Sunt putine date in literatura privind tehnicile de
prelucrare a pieilor de peste, punerea la punct a acestor
tehnologii de firma necesitand timpindelungat si experienta
practica in domeniu. Recent, s-au lansat manusile de golf
confectionate din piei de peste, piei cu o suprafata
caracterizatd de capacitatea de prindere deosebita generata
deamprentele lasatein urmaindepartariisolzilor.

Aceasta proprietate, alaturi de rezistenta la apa si
rezistentda mecanica deosebita, face din pielea de peste
un material ideal, igienic pentru confectionarea unei
game largi de manusi de protectie, ca dlternativa la alte
tipuri de materiale cu performante inferioare.

O alta directie de utilizare a pieilor de peste o
reprezinta cea a industriei de moda de lux, industrie
care nu a cunoscut efectele crizei economice si care are
capacitatea de a absorbi aceastd resursa insuficient
valorificata. Creatori ca Dior sau Prada au utilizat pielea
de peste pentru realizarea de genti, iar Pelicano a avut
succes cu jachete din piele de peste la cele mai
importante prezentari de moda din Paris. Isddac Mizrahi
este unul din creatorii de moda ale carui creatii din piele
de somon sunt expuse la muzeul Cooper Hewitt din
New York si care demonstreaza ca acest material este
suplu, durabil, rezistent la zgariere si patare, complet
impermeabil si nu isi pierde in timp luciul. Sunt putine
informatii de literaturd privind valorile de rezistenta ale
acestor piei, desi se afirma ca sunt la fel de rezistente ca
si pieile de ovine, in timp ce pieile de rechin sunt chiar
de sase ori mai rezistente decat orice piele de mamifer.
Se afirma ca tehnologiile de prelucrare a pieilor de
peste sunt mai putin poluante decat cele ale altor tipuri
de piei si produsul final este un produs de lux, cu un pret
mult mai mic decat al pieilor exotice (aligator, soparle,
serpi, strut etc.). Prelucrarea pieilor de peste reprezinta
o modalitate superioara de valorificare a unuideseu din
industria de prelucrare a pestelui. Programul "Aqua by-
products" [1] a fost creat pentru fermierii de peste din
Irlanda, Norvegia si Spania si vizeaza managementul
deseurilor de peste, schimbul de experienta privind
aplicarea celor mai bune practici de management al
deseurilor in conformitate cu legislatia nationala si cea
europeana. Unul din tratatele semnate in 1992 de cele
sase tari riverane Marii Negre este Convention on the
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Black Sea Against Pollution and Black Sea Strategic Plan,
which refers to fighting land pollution sources,
sustdinable development of human Aactivities and
sustainable management of marine resources [2].

The impact of water pollution prevention in the
Black Sed codst ared is clear when considering the
statistics which show that about 60-70% of fish is
processed and only 40% is consumed fresh [3]. It is
thus estimated that the Black Sea codst drea yields
76,657 tons of organic waste per year [4] from fish
processing.

Fish processing activity in the Black Sea codst area
generates pollution, which can affect the ecosystem
over time. It is known that in regions rich in fish
resources, such as Alaska, Austradlia, Canada, Kores,
there dare numerous manufacturers who process fish
skin and other types of waste such as fish fats as
biodiesel. Fish skin production is said {o be viable in
combination with fish processing activity and is
effective for a niche export market.

Sturgeon, a New Leather Resource with Remarkable
Esthetic Characteristics

Sturgeon skin has recently returned to the
attention of researchers [5-7] and manufacturers [8]
due to its very exotic appedrdance and insufficient
knowledge regarding the processing of a dermo-bony
material different from that of known fish.

The importance of sturgeon redred in
dquaculture systems compared to those grown
naturally [9] can be seen from the statistics presented
below (Figure 1). Also, the incredse in the production
of sturgeon in recent years is remarkable, as Figure 2
shows.
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Protection of the Black Sea Agadinst Pollution and Black
Sea Strategic Plan, care se refera la combaterea surselor
de poluare terestra, dezvoltarea durabild a activitatilor
umane simanagementul durabil al resurselor marine [2].

Impactul prevenirii poluarii apelorin zona de coasta
d Marii Negre este evident atunci cand se id in
considerare faptul ca datele statistice arata ca
aproximativ 60-70% din pestele produs este procesat si
numai 40% se consuma proaspat [3]. Se estimeaza astfel
ca in zona de coastd & Marii Negre exista anual 76.657 t
de deseuriorganice [4] de la prelucrarea pestelui.

Activitatea de procesare a pesteluiin zona de coasta
a Marii Negre genereaza poluare, ceea ce poate afecta’in
timp ecosistemul. Se cunoaste faptul ca in regiuni bogate
in resurse de peste, cum sunt Aldaska, Australia, Canada,
Coreea, s-au dezvoltat numerosi producatori care
prelucreaza pielea de peste sau alte tipuri de deseuricum
sunt grasimile de peste sub forma de biodiesel. Se afirma
ca productia de piele de peste este viabild in cazul
asocierii cu activitatea de procesare a pestelui si este
eficienta pentru o nisa de piata, de export.

Sturionii, o resursa noua de piele cu caracteristici
estetice deosebite

Pielea de sturioni a revenit in ultimii ani Tn atentia
cercetatorilor [5-7] si producatorilor [8], datorita
aspectului extrem de exotic si cunostintelor reduse in
prelucrarea unui material dermo-osos diferit de cel al
pestilor cunoscuti.

Importanta sturionilor crescuti in sisteme de
acvaculturd comparativ cu cei crescuti natural [9] se
poate observa din datele statistice prezentate mai jos
(Figura 1). De asemenea, cresterea valoricd a productiei
de sturioni in ultimii ani este remarcabild, dupa cum se
poate vedeain Figura 2.
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Figure 1. Official statistical data (FAO, 2009) of global production for all sturgeon species
Figura 1. Date statistice oficiale (FAO, 2009) ale productiilor globale pentru toate speciile de sturioni
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Figure 2. Variation of global production and costs for sturgeon (all species) between 1984 and 2006 [10]
Figura 2. Variatia productiilor globale si a costurilor pentru sturioni (toate speciile) in perioada 1984-2006 [10]

The madin features [11] used in the taxonomic
description of sturgeon [12] &re: total length (TI),
standard length (SI), head length, number of laterdl
shields (SL), number of dorsal shields (SD), number of
ventral shields (SV), number of branchidl thorns (Sp.br.),
etc. (Figures 3 and 4). The morphometric characteristics
of Russidn sturgeon can be summarized as follows:

Principalele caracteristici [11] care se utilizeaza la
descrierea taxonomica a sturionilor [12] sunt: lungimea
totala (Tl), lungimea standard (SI), lungimea capului,
numar de scuturi laterale (SL), numar de scuturi dorsale
(SD), numar de scuturi ventrale (SV), numar de spini
branhiali (Sp.br.) etc. (Figurile 3 si 4). La nisetru
caracterele morfometrice pot fi sintetizate astfel:

A 16-35; SD (5) 10-15 (19); SL (28) 30-43 (50); SV 6-14; Sp. br. 15-31.
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Figure 3. Morphometric characteristics of species Acipenser guldenstdedti
Figura 3. Caracterele morfometrice |13 specia Acipenser guldenstdedti

Figure 4. Russian sturgeon (Acipenser guldenstdedti)
Figura 4. Nisetrul (Acipenser guldenstdedti)
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EXPERIMENTAL

Elaborating the Technology for Sturgeon Skin
Processing

In developing sturgeon skin processing
technology, prior experience in processing crap and
trout skin were considered [13], ds well ds the few
references to the literature on fish skin processing
[14-16] and the results of experimentation with
tanning variants using chromium salts, organic
tanning (dldehydes/syntans) or vegetable tanning.
The most important work stages took into account a
number of known features of fish skins: high collagen
solubility [17] and characteristic odor mainly due to
trimethylamine, as well as dlcohols and carbonyls, the
latter generated by the decomposition of lipids by
lipoxygendse [18]. The dissolution of these odor-
generating compounds, in cold saline solutions, as
well ds surfiactant emulsions and organic solvent, is
the key step in fish skin processing. The structure of
the dermis which lacks volume and orientdtion of
collagen fibers in a linear direction, adapted to the
daquatic environment, are another critical issue in
sturgeon skin processing.

For the development of sturgeon skin processing
technology, several tanning variants were attempted,
according to the framework technology presented in
Table 1. Evaluation of desthetic characteristics,
softness, physical and mechanical strength enabled us
to select the vegetdble tanning variants as those that
preserve the naturdl and exotic look of sturgeon skins.

PARTEA EXPERIMENTALA

Elaborarea tehnologiei de prelucrare a pieilor de
sturioni

n elaborarea tehnologiei de prelucrare a pieilor de
sturioni s-a luat in considerare experienta anterioara in
prelucrarea pieilor de crap, pastrav [13], cele cateva
referinte de literatura privind prelucrarea pieilor de
peste [14-16] si rezultatele experimentarii variantelor de
tabaciri cu saruri de crom, organice (aldehide/sintani)
sau cu tananti vegetali. Cele mai importante etape de
lucru au avut in vedere o serie de particularitati
cunoscute ale pieilor de peste: solubilitatea mare a
colagenului [17] si mirosul caracteristic datorat in
principal trimetilaminei, dar si alcoolilor si carbonililor,
acestia din urma generati prin actiunea de
descompunere a lipidelor de catre lipoxigenaza [18].
Dizolvarea acestor compusi generator de miros, atat in
solutii saline reci, cat si in emulsii de tenside si solvent
organic, reprezinta etape cheie in prelucrarea pieilor de
peste. De asemenea, structura lipsita de volum a dermei
si orientarea fibrelor de colagen intr-o directie liniar3,
adaptata la mediul acvatic, reprezinta un alt punct critic
in prelucrarea pieilor de sturioni.

Pentru eldborarea tehnologiei de prelucrare a pieilor
de sturioni s-au experimentat mai multe variante de
tabacire in acord cu tehnologia cadru prezentata in Tabelul
1. Evaluarea caracteristicilor estetice, moliciunii,
rezistentei fizico-mecanice a permis selectarea variantelor
de tabacire cu tananti vegetali ca fiind cele care conserva
aspectul natural, exotical pieilor de sturioni.

Table 1: Generic technology for sturgeon skin processing
Tabelul 1: Tehnologie cadru de prelucrare a pieilor de sturioni

Sodking
Inmuiere

Fleshing
Descdrnare
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Table 1: Continued
Tabelul 1: Continuare

Sodking in saline water at 25°C,
with tensides and bactericide,
for severadl days
Inmuiere in apd salind, la 25°C,
cu adaos de agent tensioactiv si
bdctericid, timp de cdtevd zile

'.

Washing
Spdlare

Washing
Spdlare

Bating if necessary
Sdmadluire, dacd este necesar

Tanning with chromium salts or
vegetable tanning
Tdbdcire minerald, organicd sau
cu tananti vegetali

Control of cross section penetration
Se verificd pdtrunderea sectiunii

Fixing
Fixdre

Physical-Mechanical, Chemical and Structural
Stereomicroscopic Analysis of Sturgeon Skins

We compadred the most significant features of
sturgeon skins with those of trout skins, vegetable
tdnned, under the same conditions and of similar
thickness. To determine the softness of sturgeon skins,
we have chosen skins with & wider surface for

Analiza fizico-mecanica, chimica, structurald prin
stereomicroscopie a pieilor de sturioni

S-au comparat cele mai semnificative caracteristici
ale pieilor de sturioni de grosimi similare cu cele ale
pieilor de pastrav, tabacite vegetal, in aceleasi conditii.
Pentru determinarea moliciunii pieilor de sturioni s-au
ales pieile cu suprafatd mai mare, pentru care
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accessible medsurementin bony shield areas.

Methods for physicdal-mechanical analyses:
tensile strength and elongation (SR ISO 3376), tear
strength and load (SR EN ISO 3377-1), softness (SR EN
ISO17235).

Methods for chemical analyses: volatile matter
content (SR EN ISO 4684), extractable matter content
(SR EN 4048), tot3l dsh (SR EN 1SO 4047).

Histological structure analyses: stereomicroscopy
(LEICA SAPQ Stereomicroscope).

RESULTS AND DISCUSSIONS

Mechanical and physical analyses have been
carried out in comparison with salmonized trout skins
processed using the same technologies and
compared with literature data. Results (Figure 5)
indicate comparable strength to that of vegetable
tanned tilapia fish skins [14], the elongation is lower,
however, due to a different technological process and
to the bony shields in the dermis structure. The
presence of bony shields can adlso be seen from the
high values of ash content, compared to {rout skins
(Figure 6). Although considered very heterogeneous
in terms of fat content, which varies between 6.07
and 18.49% in finished skins [6], in our technologies
we noticed the absence of fish odor and a content of
extractable substances 0f9.92% (Figure 6).

masurarea a fost accesibild in zonele dintre scuturile
osoase.

Metode de analiza fizico-mecanica: rezistenta la
tractiune si a alungirii (SR 1ISO 3376), rezistenta la sfasiere
(SREN1SO 3377-1), moliciunea (SREN 1SO 17235).

Metode de analiza fizico-chimice: continutul in
materii volatile (SR EN ISO 4684), substante extractibile
(SREN 4048), cenusd totala (SREN I1SO 4047).

Metode de analiza a structurii histologice:
stereomicroscopie (Stereomicroscop LEICA SAPOQ).

REZULTATE SI DISCUTII

Anadlizele fizico-mecdnice au fost efectuate in
comparatie cu pieile de pastrav somonizat prelucrate cu
aceleasi tehnologii si comparate cu date de literatura.
Rezultatele (Figura 5) indica rezistente comparabile cu
cele ale pestilor de tilapia obtinute cu tananti vegetali
[14], alungirile fiind Tnsa mai mici, datorita unui proces
tehnologic diferit si prezentei scuturilor osoase in
structura dermei. Prezenta scuturilor osoase se poate
observa si din valorile mari ale continutului in cenus3,
comparativ cu pieile de pastrav (Figura 6). Desi
considerate fodrte heterogene in ceea ce priveste
continutul de grasimi, continutul variind in pieile finite
intre 6,07-18,49% [6], in tehnologiile noastre s-a
observat lipsa mirosului de peste si un continut de 9,92%
substante extractibile (Figura 6).
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Figure 5. Physical-mechanical strength of processed fish skins
Figura 5. Rezistenta fizico-mecanica a pieilor de peste prelucrate
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Figure 6. Chemical characteristics of sturgeon skins compared to trout skins
Figura 6. Caracteristici chimice pentru pieile de sturion comparativ cu cele de pastrav

Assessment of softness (Figure 7) and desthetic
dppearance have led to the selection of vegetable
tanning variants ds the best varidnts dble to generate
both desthetic dappearance and improved flexibility,
compdred to other tanning alternatives, without
affecting the integrity of bony shields.

Evaluarile de moliciune (Figura 7) si aspect estetic
au permis selectarea variantelor de tabacire cu tananti
vegetali ca fiind cele mai apte pentru a genera atat
aspectul estetic, cat si o flexibilitate ameliorata,
comparativ cu alte variante de tabacire, fara a afecta
integritatea scuturilor osodse

softness
35 ‘moliciune

2.5

1.5

0.5

Sturgeon-Cr  Sturgeon-Vegetable Trout-Vegetable

Sturion-Cr

Sturion -Vegetal Pastrav-Vegetal

Figure 7. Softness of various processed sturgeon sking compared to vegetable tanned trout skins
Figura 7. Moliciunea pieilor de sturioni diversi prelucrati comparativ cu pastravii tabaciti vegetal

Histological structure analysis of finished sturgeon
skins confirm literature data on the parallel alignment
of collagen fibers (Figure 83 and c) and the complex
dppearance of the grain consisting of an alternation of
skin and bony shields, well anchored in the dermis
(Figure 8b).

Analiza de structura histologica a pieilor finite de
sturion confirma datele de literatura privind alinierea
paralela a fibrelor de colagen (Figura 8a si c) si
aspectul complex al fetei pieilor format din alternante
de piele si scuturi osodse, bine ancorate in derma
(Figura 8b).
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Figure 8. Stereomicroscopic image of vegetable tanned sturgeon skins (20x),
flesh side (3), grain side (b) and cross-section (c)
Figura 8. Imaginea stereomicroscopica a pieilor de sturioni tabaciti vegetal (20x),
partea de carne (a), partea de fata (b) si sectiune transversala (c)

The sking were evdluated in terms of desthetics
and integrated into the Ethno-Morphism Collection
developed by the ICPI Design Group, intended for a
market niche specidlized in luxury catwalk collections
(Figure9).

L

Pieile realizate au fost evaluate din punct de
vedere estetic si integrate in colectia Etno-Morphism
elaborata de Grupul de Design al ICPI, destinate unei
nise de piata specializate in colectii de catwalk si lux
(Figura9).
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Figure 9. Integrating sturgeon skins into the Ethno-Morphism Collection
Figura 9. Integrarea pieilor de sturioni in colectia Etno-Morphism

CONCLUSIONS

This paper brings contributions to the knowledge
of new raw materials for the ledther, footweadr, leather
goods and leather dccessories industry with
outstanding desthetic fedtures in current fashion
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CONCLUZII

Lucrarea aduce contributii la cunoasterea unei
materii prime noi pentru industria de pieldrie si
confectii incaltaminte, marochinarie si accesorii din
piele, cu caracteristici estetice deosebite, in tendintele
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trends. Information regarding tanning methods,
resistance, chemical and structural features enriches
the insufficient knowledge in this ared and provides a
new market niche with opportunities to develop
related eco-efficient activities for fish producers.
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TIED SHOE, A VIRTUAL COMMUNITY OF PRACTICE FOR THE FOOTWEAR INDUSTRY

ABSTRACT. The Leather and Footwear Industry in Europe has chdangedin the l1ast decade. Faced with the Far Edst competition, bdsed onintensive, low-cost, unskilled
manpower, companies have understood that the only way to survive was to focus on high-quality, high-end products with design dnd strong added value. However,
that dpprodch requires a highly skilled, trained and motivated workforce. The TIED Shoe project created & Virtual Community of Practice (VCP) that allows footwear
companies, stakeholders and profegsionals to share know-how and experience dnd o access high quality training. This drticle describes this approach, the process
of designing and developing the TIED Shoe Virtual Community of Practice and the analysis of the two first editions of the TIED Shoe VCP trdining that have already
taken place with success. As a result, a steddy but growing group of individuals is alredady working in the community in a profitable and synergetic knowledge sharing
process.

KEY WORDS: leather and footwear, community of practice, e-learning, skills and competencies

TIED SHOE, COMUNITATEA VIRTUALA DE PRACTICA PENTRU INDUSTRIA DE INCALTAMINTE

REZUMAT. Industria de pieldrie si inciltdminte din Europa a suferit modificari in ultimul deceniu. Confruntandu-se cu o mare concurenta din Orientul indepértat,
bazata pe forta de munca necalificata, activitate intensiva si prost platita, companiile au inteles ca singura cale de a supravietui este cea de concentrare pe produsele
de nalti calitite, cu un design atragator si o valoare adidugatd mare. Cu toate acestea, respectiva abordare necesité o fortd de muncé bine instruita si motivata. in
cadrul proiectului TIED Shoe a fost creatd o comunitate virtuald de practicd (CVP) care permite companiilor de incdltaminte si specidlistilor din domeniu
Tmpartdsirea cunostintelor si & experientelor si accesarea cursurilor de instruire de Tnaltd calitate. Prezentul articol descrie acest mod de abordare, procesul de
proiectare si de dezvoltare a comunitati virtuale de practica TIED Shoe si prezinta analiza primelor doud editii de instruire dle CVP TIED Shoe cdre du avut dejd loc cu
succes. Ca urmare, un grup constant, dar tot mdi mare, de persoane activeaza deja in comunitate intr-un proces util si sinergetic in vederea schimbului de
cunostinte.

CUVINTE CHEIE: pielarie siincaltdminte, comunitate de practica, abilitati si competente

TIED SHOE, LA COMMUNAUTE VIRTUELLE DE PRATIQUE POUR L'INDUSTRIE DE LA CHAUSSURE

RESUME. L'industrie du cuir et de 13 chdussure en Europe & chiangé dins |3 derniére décennie. Fice a 13 concurrence dccrue de I'Extréme-Orient, fondée sur le travail
non qudlifié et sur une activité intense et mal payée, les entreprises ont réalisé que |3 seule facon de survivre est de se concentrer sur deg produits de haute qualité,
avec un design attrayant et une haute valeur djoutée. Cependant, cette approche nécessite une main-d'ceuvre bien formée et motivée. Dans le projet TIED Shoe on
a créé une communauté virtuelle de pratique (CVP) qui permet aux entreprises et dux professionnels dans le domaine de 1a chaussure de partager leurs
connaissances et leurs expériences et I'acces a deg cours de formation de hdute qualité. Cet article décrit cette dpproche, 13 conception et le développement de
communautés de pratique virtuelles TIED Shoe et présente une analyse des deux premieres éditions d'entrainement CVP TIED Shoe qui ont déja eu lieu dvec succes.
En conséquence, un groupe constant, mais de plus en plus grand, de personnes est déja impliqué dans |a communauté de maniére synergique pour I'échange de
connaissances.

MOTS CLES: cuir et chdussure, commun&uté de pratique, dptitudes et compétences

* Correspondence to: Mdridnd COSTEA, "Gheorghe Asdchi" Technicdl University of Idsi, Fdculty of Textile, Ledther dnd Industridl Mdndgement, 700050, Idsi, Romdnid,
e-mdil: mdridnd.pdstind@ydhoo.com
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INTRODUCTION

The TIED Shoe project dimed at creating a
Virtual Community of Practice (VCP) of stakeholders
from the Footwear Industry to develop competencies in
design, materials, entrepreneurship, internationalization
and innovation. This objective resulted from the
project identification of several issues reldated with
skill and competence development in the footwear
industry [1]:

1. There was no lifelong learning/personal
development perspective. Training was mostly organized
in & classroom-oriented format complemented with
professiondl practice for dpprentices in an initial stage of
expertise. Furthermore, there was a clear lack of training
to prepare managers and staff for innovation and for
internationalization;

2. There was a clear lack of online training offers,
promoting lifelong ledrning and just-in-time
knowledge dacquisition, allowing staff to conciliate
professional, persondl and learning time in a flexible
way;

3. Teadching/training staff from secondary/
tertiary/vocational education needed to update their
knowledge and to understand how to apply new
tedching methodologies based on ICT;

4. The content of units of ledrning in secondary/
vocational training should be re-designed to create the
knowledge and skills necessary to face the
Europedn/global trends of the industry;

5. Trainees should have incredased awareness and
motivation regdrding the benefits and prestige of high-
tech products and technologies;

6. The use of ECVET and other accreditation/
certification schemes for this industry would be
beneficial. A certificate ensures that qualified and
highly professional lecturers and trainers deliver these
courses.

e The TIED Shoe Virtual Community of Practice,
following the Lave & Wenger (1991) definition [2], is a
virtually unified body of individuals who willingly come
together with or for a common set of traits or interests
that revolve around a specific topic or set of topics in
the Ledther and Footwear Industry, and who wish to
ledrn about or to help evolve and mature such interests
through collaborative efforts. Simply put, the TIED Shoe
VCP is d& group of people who share @ common

INTRODUCERE

Proiectul TIED Shoe a vizat crearea unei comunitati
virtuale de practica (CVP), cu cei interesati din industria de
incaltaminte Tn vederea dezvoltarii competentelor in
proiectared, alegerea materialelor, spiritul antreprenorial,
internationalizarea si inovdrea in acest domeniu. Acest
obiectiv a rezultat din identificarea, in cadrul proiectului, a
mai multor aspecte legdte de calificarea si dezvoltarea
competentelorinindustria deincaltaminte [1]:

1. Nu exista perspective de invatare/dezvoltare
personala pe tot parcursul vietii. Instruirile sunt in mare
parte organizate intr-un format orientat catre practica
profesionala a ucenicilor intr-o faza initiala de
expertiza. In plus, exist3 o lipsa clard de formare pentru
manageri si personalul care se ocupd cu partea de
inovare side internationalizare;

2. Exista o lipsa clara de oferte de instruire on-line,
a promovdrii Tnvatarii pe tot parcursul vietii si
dobandirea cunostintelor, care sa permita personalului
dezvoltarea profesionala, personala si de invatare intr-
un mod flexibil;

3. Cadrele didactice/de instruire din Tnvatamantul
secundar/tertiar/profesional trebuie sa isi actualizeze
cunostintele si sa nteleaga modul de aplicare a noilor
metode de predare bazate pe TIC;

4. Continutul modulelor de Tnvatare in instruirea
secundara/profesionala ar trebui re-proiectat pentru a
oferi cunostintele si dptitudinile necesare pentru a face
fata tendintelor globdle/europene ale industriei;

5. Persoanele instruite trebuie sa fie constiente si
motivate cu privire 13 beneficiile si prestigiul produselor
sitehnologiilor high-tech;

6. Utilizarea ECVET si a altor sisteme de
acreditare/certificare pentru aceastd industrie ar fi
benefica. Un certificat garanteaza ca trainerii si
profesorii sunt calificati pentru sustinerea acestor
cursuri.

e Comunitatea virtuala de practica TIED Shoe,
conform definitiei lui Lave & Wenger (1991) [2], este un
corp virtudl unificat de persoane care vin de bunavoie,
fmpreuna cu/sau pentru un set comun de trasaturi sau
de interese care graviteaza in jurul unui anumit subiect
sau un set de subiecte in industria pieldriei si
incaltamintei, si care doresc sd invete despre/sau
pentru a ajuta sa evolueze si sa se maturizeze astfel de
interese, prin eforturi de colaborare. CVP TIED Shoe
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professiondl interest in the Leather and Footwear
Industry, and have the goal of gaining knowledge
related to their field through the process of
sharing information and experiences within the
group. The structural characteristics of the TIED
Shoe VCP were identified, according to Wenger et
al. [3], as:

e« Domadin: A domadin of knowledge credtes
common ground, inspires members to participate,
guides their learning and gives meaning to their
dctions. The TIED Shoe VCP domadin revolves around
research and practice in Leather and Footwear;

e« Community: The notion of & community
creates the social fabric for that learning. A strong
community fosters interactions and encourages a
willingness to share ideas.

e Practice: While the domdin provides the
general area of interest for the community, the practice
is the specific focus around which the community
develops, shares and maintains its core of knowledge.

The TIED Shoe VCP incorporadtes the
intfroduction of new ledrning methodologies,
supported by technology, in the training for the
Ledather and Footwear Industry for stakeholders
with different roles, backgrounds and expertise.
The ledarning methodology proposes real life
experiences along the process of training. The
closest these virtual situations are to reality, the
more efficient is the training, enhancing the use of
skills and competences established in the learning
process in future professional situdtions. This
model is bdsed on the premise that ledrners
construct their knowledge through active and
persondl experimentation and observation. The
trdiner should therefore promote self-
empowerment of the trdainees, making them
responsible for their own achievements, by
providing the necessary support and empathy,
while facilitating their autonomous interaction and
pro-activity. The trainer is dn active participant in
the community, providing guidance and
encouragement so that the learning group
assumes the leading role. Therefore trainers must
understand individual ledrning needs and styles
and adjust dynamically to those identified needs,
mediating different forms of interactions and
guiding ledrners to the desired learning outcomes.

Revista de Pielarie Incaltdminte 13 (2013) 4

este un grup de oameni care Tmpartasesc un interes
profesional comun in industrid pielariei si incaltamintei
in scopul obtinerii cunostintelor legate de domeniul lor
prin procesul de schimbare de informatii si de
experienta in cadrul grupului. Au fost identificate
caracteristicile structurale ale CVP TIED Shoe, potrivit
lui Wenger si colab. [3], dupa cum urmeaza:

e Domeniu: Un domeniu de cunoastere creeaza
un teren comun, inspira membrii sa participe, le
ghideaza modul de Tnvatare si da sens actiunilor lor.
Domeniul CVP TIED Shoe graviteaza in jurul cercetarii si
practicii in industria pielariei siTncaltamintei;

e Comunitate: notiunea de comunitate creeaza
structura sociala pentru instruire. O comunitate
puternica favorizeaza interactiunisiincurajeaza dorinta
deaTmpartasiidei.

 Practica: In timp ce domeniul prevede aria
generala de interes pentru comunitate, practica este
accentul specific in jurul caruia comunitatea se
dezvolta, oferd simentine baza sa de cunostinte.

CVP TIED Shoe asigura introducerea noilor
metodologii de invatare, sustinute de tehnologie, n
pregatirea personalui cu diferite functii, cunostinte si
competente, din industria de pielarie si incaltaminte.
Metodologia de invatare propune metode practice
de-a lungul procesului de instruire. Cu cat sunt mai
dproape de redlitate aceste situatii virtuadle, cu atat
mai efficient este procesul de instruire, credascand
astfel gradul de utilizare a abilitatilor si
competentelor stabilite Tn procesul de invatare a
ulterioarelor situatii profesionale. Acest model se
bazeazd pe premisa ca persoanele instruite fsi
aprofundeaza cunostintele prin experimentare activa
si observare personald. Prin urmare, trainerul ar
trebui sa promoveze auto-responsabilizarea
cursantilor, ceea facandu-i astfel responsabili pentru
propriile lor realizari, prin furnizarea sprijinului si
empatiei necesare, in acelasi timp, facilitand
interactiunea dintre ei si pro-activitatea. Trainerul
este un participant activ in comunitate, oferind
indrumare siincurajare, astfel incat grupul de cursanti
sa-si asume rolul de lider. Prin urmare, trainerii
trebuie sa inteleaga nevoile si modurile individuale de
invatdre si sa se adapteze intr-un mod dinamic la
nevoile identificate, medierea diferitelor forme de
interactiune si dirijarea cursantilor Tn vederea
obtineriirezultatelor dorite.
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Assessment is taken not as @ way of discovering
the potentidl and limitations of the trdinees, but
rather as @ mechanism of self-regulation of the
training process and of personal/professional
development. Soits main objective is to introduce the
need for continuing self-assessment and to
encourage trdinees to use it independently in their
training and self-training processes. This emphasis on
formative evaluation hds more to do with the
dcquisition of skills for assessing professional
performance to be usedin a lifelong perspective, than
with the selection of {rainees, and focuses more on
their resources and potential, than on obstacles and
limitations.

This article describes the process of designing and
developing the TIED Shoe Virtudl Community of Practice,
including the analysis of the two first editions of the TIED
Shoe VCP training that have alreddy taken place with
success. As a result, a steady but growing group of
individuals is dlready working in the community in a
profitable and synergetic knowledge sharing process.

MATERIALS AND METHODS

The Footwedr Industry in Europe hds been
changing in the last decade. Faced with the Far East
competition (based on intensive, low-cost, unskilled
manpower), there hds been & downsizing of the
industry which represents now less than half of the
global production 10 years ago. However, there has
been a progressive upgrade of European footwear to
higher value added segments. The ledading reputation
of the Europedn footweadr industry is due to the high
level of competitiveness based on the superior quality
of the product and a very high capacity for innovation.
The manufacturers of luxury and top level shoes
presenting high fashion content produce in EU
territory. This leads to a continuous need {o incredse
the level of knowledge and quality of footwear and
ledther professionals, especidlly in the countries
involvedin TIED Shoe:

« Romanid is the 4" footwear producer from the
UE27, after Italy, Spain and Portugal. But the Romanian
footweadr and leather goods industry is not sufficiently
covered by qualified personnel. The number of places

Evaluarea este perceputa nu ca o modalitate de a
descoperi potentidlul si limitarile a cursantilor, ci, mai
degraba, ca un mecanism de auto-reglementare a
procesului de instruire si de dezvoltare personala/
profesionald. Deci, obiectivul sau principal este de a
introduce necesitatea continudrii auto-evaluarii si de a
fncurdja cursantii sa o foloseasca in mod independent in
procesele lor de formare si de auto-formare. Acest accent
pus pe evaluarea formativa are mai mult de a face cu
dobandirea de competente de evaluare a performantelor
profesionale pentru a fi utilizate intr-o perspectiva pe tot
parcursul vietii, decat cu selectia de stagiari, si se
concentreaza mai mult pe resursele si potentialul lor, decat
pe obstacolele silimitarile acestora.

Acest articol descrie procesul de proiectare si
dezvoltare a comunitatii virtudle de practica TIED Shoe,
inclusiv analiza primelor doua editii de instruire TIED
Shoe CVP care au avut deja loc cu succes. Ca urmare, un
grup constant, dar tot mai mare, de persoane lucreaza
deja in comunitate Intr-un proces util si sinergetic in
schimbul de cunostinte.

MATERIALE SI METODE

Industria de incaltaminte din Europa s-a schimbat
in ultimul deceniu. Confruntandu-se cu concurenta din
Orientul Tndepédrtat (bazatd pe forta de munci
necalificatd, intensiva si prost platitd), a existat o
diminuare a industriei, care reprezinta in prezent mai
putin de jumatate din productia globald de acum 10 ani.
Cu toate acestea, a existat o actualizare progresiva a
incdltamintei europeane, pentru segmentele cu
valoare addugata mai mare. Reputatia de lider a
industriei europedne de incaltaminte se datoreaza
nivelului ridicat de competitivitate bazat pe calitatea
superioara a produsului si pe o capacitate foarte mare
de inovare. Producatorii de Tncaltaminte de lux si la
nivel de top care prezinta un continut ridicat Tn moda
dctuala produc pe teritoriul UE. Acest lucru duce la o
continua necesitate de a creste nivelul de cunostinte si
de calitate a specialistilor din industria de Tncaltaminte
sipielarie, in specialintarileimplicate in TIED Shoe:

e Romania este al 4-lea producator de
incaltaminte din UE27, dupa Italia, Spania si Portugalia.
Dar industria romaneasca de Tncaltaminte si articole
din piele nu are suficient personal calificat. Numarul
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in public schools (technological lyceum or pre-
university high schools) in courses ledding to the
required qualifications is very small. Therefore many
companies cannot recruit qualified workers with the
level of qualification they need and they are forced to
work with unskilled personnel. Other footwear
compadnies adopt a kind of self-training system based
on an dpprenticeship dpproach (which actually brought
unexpected benefits: very stable and loyal trdined
employees as a result of nonfindancial motivation), but
only & few of these companies dre accredited by
national duthorities or have partnerships with training
providers for assessment procedures and certification;

* InGreece, the sectorisin a constant decline. In
2011 the footwear industry consisted of small
businesses that employed from one {o ten people
(70%), from 10 to 40 people (20%) and around 20 to 30
firms employing 40 people or more. In 2011 the labor
force employed in industry continued to decline. No
companiesin the footwear sector have private facilities
for trdining. They get their employees from the existing
trdining centers and they do not invest in-house
trdining;

e In Spain, over sixty per cent of working
populdtion does not hold a recognized accreditation of
their professional qualification. There is a large amount
of non-formal learning whose lack of recognition,
especially for population groups like women,
immigrants and unemployed, can cause situations of
indappropriate mobility in the Iabor market with the
resulting risk of exclusion;

e The affirmation of Portugal as the creator and
producer of excellence in the field of fashion could not
have happened without enterprises having access to
qualified human resources. But although there is a
large number of offered courses in design and fashion
in Portugal, the truth is that there are still noticeable
gaps in the existing provision and its dadequacy for
business needs;

e The Croatian Footwear industry currently
shows an incredse in the number of employees (Table
1). In order to endble it to further increase, it is
important to point out the critical points in footwear
business enterprises, like the need for further staff
qualification. In order {o surpass eventual gaps large
companies chose to doin-house training.
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scolilor publice (licee tehnologice sau licee pre-
universitare) care ofera cursurile si calificarile necesare
este foarte mic. Prin urmare, multe companii nu pot
recruta lucratori calificati cu nivelul de calificare de care
du nevoie si sunt fortdte sa lucreze cu personal
necalificat. Alte companii de incaltaminte adopta un
sistem de auto-formare bazat pe o abordare de tip
ucenicie (care, de fapt, a adus beneficii nedsteptate:
angajati stabili si loiali, ca rezultat al motivarii de tip
non-financiar), dar numai cateva dintre aceste
companii sunt acreditate de catre autoritatile nationale
sau du parteneriate cu furnizori de formare pentru
procedurile de evaluare si certificare;

« 1In Grecia, acest sector este intr-un declin
constant. In 2011, industria de finciltdminte era
formata din intreprinderile mici care aveau in medie 10
angajati (70%), 10-40 de angajati (20%) si in jur de 20-
30 de firme cire aveau 40 sau mai multi angajati. In
2011, forta de munca angajata in aceasta industrie a
continuat sa scada. Companiile din sectorul de
incdltaminte nu au facilitati private de formare. Ei Tsi
nuinvestescinformarea lalocul de munca;

« In Spania, peste saizeci la sutd din populatia
lucratoare nu detine o acreditare recunoscutd a
calificarii lor profesionale. Exista un procent mare de
invatare non-formala, a carei lipsa de recunoastere, in
specidl pentru grupurile de populatie, cum ar fi femei,
imigranti si someri, poate provoca situatii de mobilitate
necorespunzatoare in piatad fortei de munca cu un risc
ridicat de excludere;

e Afirmarea Portugdliei drept creatorul si
producatorul de excelentd in domeniul modei nu s-ar fi
putut intdmpla fara ca intreprinderile sa aiba acces la
resursa umana calificata. Dar, cu toate ca exista un
numar mare de cursuri oferite in proiectare si moda in
Portugalia, adevarul este ca exista inca lacune vizibile in
furnizarea existenta si adecvarea acesteia pentru
afaceri;

e Industria de fincaltaminte croata arata fin
prezent o crestere a numarului de salariati (Tabelul 1).
in scopul permiterii cresterii in continuare, este
important sa subliniem punctele critice din
intreprinderile de Tncaltaminte, cum ar fi nevoia de
personal suplimentar calificat. in scopul depésirii
eventualelor lacune, marile companii au ales sa faca
instruirea personaluluilalocul de munca.
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Table 1: Number of employees in manufacturing leather and related products
Tabelul 1: Numarul angajatilor din industria producatoare de incaltaminte si a produselor asociate

C 15 ledther andrelated products
C 15 piele si produse asociate

Another important aspect reldates to the fact
that, to reduce the trade deficit, to keep the high
level of ddded-value and to incredse the volume of
sales, there is the need to train staff in areas like
innovation, entrepreneurship and new design tools.
In a global economy, where enterprise sustainability
and employability are uncertdin, the best
knowledge, application of good practices and the
mastery of the most advanced methodologies in
design and enterprise mandgement dre required to
survive.

As it was previously showed, most Europedn
Footwedr companies are small and medium sized.
For instance, Portuguese and Spanish companies
employ 13-16 workers on dverdge. For this redson
most of the compdnies cannot credte internal
training department and are very much dependent
on external offers. Thereis the need to train them, to
develop their skills and competences and, above all,
to get staff from different companies to share their
knowledge, creating pools of expertise that further
develop the industry in edch country and in Europe.
A community of practice (CoP) promotes these
synergetic processes. These communities are
organically created, with as many objectives as
members of that community. Community
membership is defined by the knowledge of the
members. CoP membership changes and members
may tdake on new roles within the community as
interests and needs arise. The main characteristics
of 3 CoP are, therefore:

e Social presence: Communicating with othersin
a CoP involves creating social presence. Mandagement
of & CoP often faces many barriers that inhibit
individudls from engaging in knowledge exchange.
Some of the reasons for these barriers are egos and
personal attacks, large overwhelming CoPs, and time
constraints [4];

7.300

8.100 8.707 8100 8781 9.015

Unaltaspectimportantse referalafaptul ca, pentrua
reduce deficitul comercial, pentru a mentine nivelul ridicat
de valoare adaugata si pentru a creste volumul vanzarilor,
este nevoie de instruirea personalului in domenii cum ar fi
inovarea, spiritul antreprenorial si noile instrumente de
proiectare. Tntr-o economie globala in care durabilitatea
intreprinderilor si capacitatea de insertie profesionala sunt
incerte, este nevoie de cele mai bune cunostinte, aplicarea
de bune practici si dobandirea celor mai avansate
metodologii de proiectare si de conducere a intreprinderii
pentru asupravietui.

Asa cum a fost prezentat anterior, cele mai multe
companii europene de Tincaltaminte sunt mici si
mijlocii. De exemplu, companiile portugheze sispaniole
au, in medie, 13-16 de angajati. Din acest motiv, in cele
mai multe companii nu poate fi creat departamentul de
training intern si, prin urmare, companiile sunt
dependente de ofertele externe. Exista necesitatea de
instruire, dezvoltare a abilitatilor si 8 competentelor
angajatilor si, mai presus de {oate, pentru a obtine
personal calificat de la diferite companii, pentru
impartasirea cunostintelor acestora, este necesara
crearea de centre de expertizd care sda dezvolte in
continudre industria din fiecare tara si din Europa. O
comunitate de practici (CP) promoveaza aceste
procese de sinergie. Aceste comunitati sunt create
orgdnic, cu cat mai multe obiective, cu atat mai mulgi
membri ai comunitatii. Calitatea de membru al
comunitatii este definita prin cunostintele membrilor.
Calitatea de membru al comunitatii se podte schimba,
iar membrii pot primi noi roluri Tn cadrul comunitatii in
functie de interesele si necesitatile acesteia.
Principalele caracteristici ale unei CP sunt, prin urmare:

e Prezentasociala: Comunicarea cu altiiintr-o CP
presupune credred prezentei sociale. Managementul
unei CP se confruntda de multe ori cu bariere care
impiedica persoanele sa se angajeze intr-un schimb de
cunostinte. Unele motive pentru aceste bariere sunt
orgoliile si atacurile personale, CP marisi coplesitoare si
constrangerile legate de timp [4];

Leather and Footwear Journal 13 (2013) 4




TIED SHOE, A VIRTUAL COMMUNITY OF PRACTICE FOR THE FOOTWEAR INDUSTRY

e Motivation: Motivation {o share knowledge
is critical to success in communities of practice.
Studies show that members are motivated to
become active participants in 3 CoP when they view
knowledge as a public good, @ moral obligation
and/or as @ community interest [5]. Members of a
community of practice can dlso be motivated to
participate by using methods such as tangible
returns (promotion, rdises or bonuses), intangible
returns (reputation, self-esteem) and community
interest (exchange of practice related knowledge,
interaction);

e Collaboration: Collaboration is essential to
ensure that communities of practice thrive. Sveiby &
Simons [6] found that more seasoned colledgues tend
to foster @ more collaborative culture. Additionally,
they noted that a higher educational level dlso predicts
atendencyto favor collaboration.

The TIED Shoe Virtual Community of Practice
evolves from this need to get leather and footwear
professionals to work together, even virtually, and to
discuss common issues. It includes an innovative
trdining methodology that motivates trainees, by
targeting their professional/personal development
through a process that uses pedagogical strategies that
emphasize:

e Ledrningratherthanteaching;

e Trdinee-centered instruction, in which
trdinees become active and interactive learners,
control the ledrning rhythm and are directly
responsible for achieving the training outcomes;

e Learning by doing, because trainees have the
opportunity to experiment practical situdtions, in
some cases through educational software, to solve
specific problems by applying the ledarned theoretical
concepts, for example to design 3 new footwear
product.

e Step-by-step development, becduse each unit
of learning is introduced to the trainee by giving the
expected Ledrning Outcomes, the Topics, the Content
and activities to explore that knowledge. The
information is progressively transferred to the learner,
from simple to complex.

e Continuous self-evaluation and feedback,
because assessments and Aactivities, congruent with
ledarning objectives, allow the trainee to become daware
of his/her status and improve his/her skills.
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e Motivatia: Motivatia de a face schimb de
cunostinte este esentiala pentru succesul in
comunitatile de practica. Studiile arata ca membrii sunt
motivati sa devina participanti activi intr-o CP atunci
cand vad cunostintele ca pe un bun public, o obligatie
morala si/sau ca un interes comunitar [5]. Membrii unei
comunitati de practica pot fi, de asemenea, motivati sa
participe prin utilizarea de metode cum ar fi
recompense tangibile (promovadre, cresteri salaridle
sau bonusuri), recompense intangibile (reputatia,
stima de sine) si de interes comunitdr (schimb de
cunostinte legate de practica, de interactiune);

e Colaborare: Colaborarea este esentiala pentru a
se asigura prosperitatea comunitatii de practica. Sveiby &
Simons [6] au constatat ca cei mai experimentati colegi du
otendinta mai mare de a promova o cultura de colaborare.
in plus, un nivel de educatie mai ridicat, prezice, de
asemenea, otendinta de afavoriza colaborarea.

Comunitatea de practica TIED Shoe a evoluat de la
aceasta nevoie de a-i determina pe specialistii din
industria de pielarie si incaltaminte sa lucreze impreuna,
chiar si virtual, si sa discute probleme comune. Aceasta
include o metodologie de instruire inovatoare, care
motiveaza cursantii, prin orientarea catre dezvoltarea lor
profesionald/personald printr-un proces ce utilizeaza
strategii pedagogice care pun accentul pe:

« Invatare, maidegrabd decat de predare;

e Instruire centratd pe cursanti, in care acestia
fnvata sa devina activi si interactivi, controleaza ritmul
de Tnvatare si sunt responsabili in mod direct pentru
atingerea rezultatelor de formare;

« Invatarea prin practica, deoarece cursantii du
posibilitatea de a experimenta situatii practice, in unele
cazuri, prin intermediul software-ului educational,
pentru a rezolva problemele specifice prin aplicarea
conceptelor teoretice invatate, de exemplu, pentru a
proiecta un nou produs de incaltaminte.

e Dezvoltarea pas cu pas, deoarece fiecare
unitate de Tnvatare este introdusa cursantului prin
informare cu privire |a rezultatele invatarii, subiectele,
continutul si activitatile propuse in vederea obtinerii
dcestor cunostinte. Informatia este transferata
progresiv cursantului, de 1a simplu la complex.

e Auto-evaluarea si feedback-ul continue, pentru
ca evaluarile si activitatile, congruente cu obiectivele de
invatare, permit cursantului sd devina constient de
statutul sau sisa-siimbunatateasca abilitatile.
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e Peer learning, through enhanced interaction
between trainee-instructor, {rainee-trainee, t{rainee-
content, and trainee-external resources. Furthermore,
the Community of Practice puts in contact
professionadls and trainees. Questions can be answered
by other peers and information can flow between
them. Best practice cdses can be brought directly from
theindustry.

This model derives directly from the premise
that learning is facilitated when the new knowledge is
dpplied by the ledrners. By engaging in meaningful
and relevant tasks, ledrners perceive the direct
implications of their actions and apply the knowledge
gdined in redl world situations since these
occurrences will be assimildated by the trainee's
cognitive structure. These activities will enhance the
ledarner's ability to form hypotheses, find and sort
information, think critically about information, ask
qguestions, and reach a solution.

Activities are planned as team projects or tasks of
a complex and open nature (not edsily dachievable by
one person and outcomes achievable through different
operations or steps) requesting redl exchdnges
between the participants. Trainers must support the
tedams all the way through the project, acting as
mediators dand generally contributing to the
dccomplishment of its goals.

The learning model included the following
components:

e Face to face workshops (only for the blended
ledrning model) where trainers and trainees interact
directly and content is delivered in a face-{o-face
format;

e Ledrning contents, that is the information and
concepts (and ways to transmit them) that constitute
the core of & course. It includes web-based and
educational media tools like Animations, Videos,
Graphics and other media with learning purposes that
emphasize and enrich the lessons' content. It also
includes live online lectures;

e Learningactivities planned and executed inthe
course intended to explore the ledarning contents and to
dllow the building of knowledge;

e Communication between trainers and trainees
and amongtrainees;

e External learning resources like reference
materials and resources for the training and ledrning

« Tnvatarea reciprocs, prin interactiune sporitd
intre cursant-trdiner, cursant-cursant, cursant-
continut, si cursant-resurse externe. Mai mult decat
atat, comunitatea de practicda pune in contact
specidlisti si cursanti. Alti colegi pot raspunde la
intrebari si astfel pot avea loc schimburi de informatii
intre cursanti. Cele mdi bune exemple din practica pot fi
aduse directdinindustrie.

Acest model deriva direct de la premisa ca
invatarea este facilitata in cazul in care noile cunostinte
se aplica de catre cursanti. Prin implicarea Tn activitati
semnificative si relevante, cursantii percep implicatiile
directe ale Aactiunilor lor si aplica cunostintele
dobandite in situatii din lumea reald, deoarece aceste
evenimente vor fi asimilate de catre structura cognitiva
a cursantului. Aceste activitati vor spori capdcitatea
cursantului de a forma o ipoteza, de a gasi si sorta
informatiile, de & gandi critic cu privire 13 informatii, de
apuneintrebariside aajungela o solutie.

Activitatile sunt planificate ca fiind proiecte de
echipa sau sarcini de natura complexa si deschisa (nu
sunt usor de atins de catre o singura persoana, iar
rezultatele sunt obtinute prin diferite proceduri sau
etape), solicitdnd schimburi reale intre participanti.
Trainerii trebuie sa sprijine echipele pe tot parcursul
proiectului, in calitate de mediatori si contribuind, n
general, |a realizarea obiectivelor acestuia.

Modelul de fnvatare a inclus urmatoarele
componente:

e Ateliere de lucru fata in fata (numai pentru
modelul ,,blended learning”), in cazul in care traineri si
cursanti interactioneaza direct si continutul este livrat
intr-un format fata in fata;

e Continutul lectiilor, care reprezinta informatiile
si conceptele (si modalitatile de transmitere) ce
constituie nucleul unui curs. Acesta include
instrumente media, cum ar fi animatii, video, aplicatii
grafice si alte mijloace media, in scopul invatarii, care
accentueaza si imbogatesc continutul lectiilor. Acesta
include, de asemenead, cursurion-line;

e Activitati de invatare planificate si executate in
vederea explorarii continutului de invatare si pentru a
permite dprofundarea cunostintelor;

e Comunicarea intre traineri si cursanti, precum
siintre cursanti;

e Resursele de finvatare externe, cum ar fi
materiale de referinta si resursele pentru procesele de
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processes (e.g. books, manuals, journal articles,
websites, videos, etc.);

e Assessment, that is any form of evaluation
created and implemented to meadsure trdinees' level of
achievement of the learning goals, including self-
dassessment for formative purposes;

e Course evaluation, that is the activities
directed to review the quality of the teaching and
ledrninginthe course.

The TIED Shoe VCP currently includes five
courses: New Design Tools, Materials, Innovation,
Internationalization and Entrepreneurship. Courses
have no dependencies between them and can be
taken as a group or individually. The first fwo courses
target mainly footwear designers and the last three
target top-level staff from footwear companies.
Nevertheless they can be taken by any person who
complies with the pre-requirements for each course.
Each course requires approximately 100 hours of
trdinee work and is divided in 4 Units of Learning, with
3-5 lessons each. A trainee is expected to work about
6 hours per week so edach unit lasts for 4 weeks. The
first two weeks dare mostly dedicated to individual
(dutonomous) work and the last weeks are used to
work collaboratively.

The New Design Tools and Materials courses are
based on a blended-learning dpproach that combines
face-to-face classroom instruction with life online
learning and self-paced ledrning, resulting in reduced
classroom contdct hours (reduced seat time). This
instructional model thus merges the effectiveness
and socialization opportunities of the classroom and
the required labordtorial practice with the
technological enhanced active ledarning possibilities
of the online environment, including colldborative
ledrning dmong ledrners, knowledge sharing and
consistent delivery of information, as each trainee is
given exactly the same contents as their colledagues.
For the other three courses, a fully online learning
methodology is used to incredse the flexibility of the
ledrning dpproach:

e Innovation (dutonomous, tutor-supported
ledrning model);

e Entrepreneurship (autonomous, tutor-
supported ledrning model);

e Internationalization (in this case, a
collaborative ledrning model was used).
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formare si de invatare (de exemplu, carti, manuale,
articole de zidr, site-uri web, video, etc);

e Evaluarea, care reprezintda orice forma de
evaluare creata si implementata pentru a masura
nivelul de realizare a obiectivelor de Tnvatare, inclusiv
de auto-evaluare in scop formativ;

e Evaluarea cursului, care reprezinta activitatile
intreprinse pentru a revizui calitatea predarii si a
fnvatariiin cadrul cursului.

CVPTIED Shoe include in prezent cinci cursuri: Noi
instrumente de proiectare, Materiadle, Inovare,
Internationalizare si Antreprenoriat. Cursurile nu sunt
dependente intre ele si pot fi luate ca un grup sau
individual. Primele doua cursuri vizeaza proiectantii de
incaltaminte si ultimele trei du ca tintd personalul de la
nivel inalt al companiilor de incaltaminte. Cu toate
acestea, ele vizeazd orice persoana care respecta
cerintele pentru fiecare curs. Pentru fiecare curs este
nevoie de aproximativ 100 de ore de munca pentru
cursant si este Tmpartit in 4 unitati de tnvatare, cu 3-5
lectii fiecare. Cursantul trebui sa lucreze aproximativ 6
ore pe saptamana, astfel fiecare unitate durdnd 4
saptdmani. Primele doua saptamani sunt dedicate in
mare parte muncii individuale (autonome) si ultimele
saptamani sunt folosite pentrualucrain coldborare.

Cursurile Noi instrumente de proiectare si
Materiale se bazeazd pe o abordare ,blended-
learning”, care combind instruirea fata-in-fata cu
invatarea on-line si invatarea in ritm propriu,
rezultand un timp redus de contact Tn clasa. Acest
model de instruire Tmbind astfel eficacitatea si
oportunitatile de socializare in clasa si practica de
laborator cu posibilitdtile tehnologice de invatare
activa sporite prin mediul on-line, inclusiv invatarea
colaborativa 1n randul cursantilor, schimbul de
cunostinte si de livrare consistenta de informatii, asa
cum fiecarui cursant ii este oferit dceldsi continut ca si
colegilor. Pentru celelalte trei cursuri, o metodologie
de invatare pe deplin on-line este folosita pentru a
creste flexibilitatea abordarii de invatare:

e Inovare (autonom, pe bdzd modelului de
instruire sprijinit de trainer);

e Antreprenoriat (dutonom, pe baza modelului
deinstruire sprijinit de trainer);

* Internationalizare (in acest caz, a fost folosit un
model de invatare colaborativa).
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Online ledrning activities are carefully planned, in
line with learning goals and ledrner needs. It is very
important to guarantee that trainees have the exact
ided of what they are expected to achieve so that
trdiners do not spend more time than expected
medidting the activities. Trainers encourage reflection
and experience dssessment: trdinees are encouraged
to review and evaludte their performance, with
emphdsis on negative situations that require testing of
dlternative forms of action. Whenever possible, this
reflection is executed in group, through discussion,
didlogue or written format. In this context, trainees are
encouraged to use the wide variety of available
computer-mediated communications in the platform
(wikis, discussion forums, virtual classrooms, instant
messaging, conferencing, blogs, dgenda, announcements,
etc.), as well 3s exploring tools outside of the pldtform,
from usual office tools to more sophisticated software
useful for their future professional activity. Collaboration
and social networking are endcted through un-
moderated or structured discussion forums, sharing
documents for displaying or for simultaneous work,
group projects involving data collection and
orgdnization activities, synchronous communication
dctivities such as virtual chat or videoconferencing.

RESULTS AND DISCUSSION

The TIED SHOE courses were successfully
implemented in all the five participating countries.
The first implementation lasted from April to August
2013. Partners agreed to extend the training phase
from 3 months (3s originally planned) to almost 5
months, given the extension and demands of some of
the courses and the time required for performing the
activities. This edition started with Innovation and
Internationalization online courses running in English
to gudrantee effective interaction among the trainees
in different countries, for example through Forums.
The same courses in other languages were available
to help the trainees. Two weeks later, the other 3
courses were launched. The approval conditions
required that a trdinee should complete at least 2
lessons for edch unit, and hdave 60% of the total
activities executed.

Activitatile de fnvatare on-line sunt atent
planificate, in conformitate cu obiectivele de invatare si
nevoile cursantului. Este foarte importanta asigurarea ca
acesti cursanti inteleg ceea ce se asteapta ca ei sa
realizeze, astfel incat {rainerii sa nu petreaca mai mult
timp decat era de asteptat la medierea activitatilor.
Trainerii incurajeaza reflectid si evaluarea experientei:
cursantii sunt incurajati sa-si revizuiasca si sa-si evalueze
performanta, cu accent pe situatii negative, care necesita
testarea unor forme alternative de actiune. Ori de cate
ori este posibil, aceasta reflectie este executata in grup,
prin discutii, didlog sdu in format scris. in dcest context,
cursantii sunt Tncurdjati sa foloseasca o mare varietate de
comunicatii mediate de calculator disponibile pe
platforma (wiki, forumuri de discutii, clase virtuale,
mesagerie instant, conferinte, bloguri, dgende, anunturi
etc.), precum si instrumente pentru explorarea in afara
platformei, de 1a instrumente de birou obisnuite pana la
software mai sofisticat util in viitor pentru activitatea lor
profesionala. Colaborarea si implicarea retelelor sociale
sunt puse in aplicare prin intermediul forumurilor
nemoderdte de discutii, schimbul de documente pentru
afisare sau pentru activitatile simultane, proiecte de grup
care implica activitati de colectare si organizare a datelor,
activitati de comunicare sincrone, cum ar fi discutiile
virtuale sau videoconferintele.

REZULTATE SI DISCUTII

Cursurile TIED SHOE au fost implementate cu
succes n todte cele cinci tari participante. Prima
implementare a durat din aprilie pana in dugust 2013.
Partenerii au fost de acord sa extinda faza de instruire
de la 3 luni (dupa cum & fost planificat initial), 1a
dproape cinci luni, avand Tn vedere dezvoltarea si
cererea pentru unele cursuri si timpul necesar pentru
realizarea activitatilor. Aceasta editie a inceput cu cele
doud cursuri online, Inovdre si Internationalizare,
tinute in limba engleza pentru a garanta o interactiune
eficienta intre participantii din diferite tari, de exemplu,
prin forumuri. Aceleasi cursuri Tn alte limbi au fost
disponibile pentru a sprijini cursantii. Doua saptamani
mai tarziu, au fost lansate alte 3 cursuri. Conditiile de
findlizare necesdre pentru cursant: 13 fiecare modul
trebuidu parcurse 2 lectii si 60% din totalul activitatilor
propuse.
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Since the beginning, the partnership realized
the need of closely monitoring the trainees, ds it is
well known that the dropout rate in online courses is
quite high. Trainers were active in checking if
participants were entering the courses, following
the contents and delivering the activities. Informal
contacts with the trdinees always kept a connection
for assistance and support. In this context, each
course orgdnized regular synchronous online
sessions, at the end of each unit, o summarize the
main topics learnt and to clarify possible doubts
raised by the trainees. This experience was jointly
implemented in Internationalization and Innovation
courses. This way trainees had the chance {o contact
with the trainers and to express their difficulties.
The general feeling was positive and they were
satisfied with the courses contents. So, the
evdludtion of the training phase included both
formal and informal dpproaches. The informal
dpproach resulted from the interdction established
between {rainer and trainees along the {raining
period. The formal evdludtion wds conducted at the
end of the trdining phase when all the participants —
trainers and trainees — were asked to answer a web
based questionnaire.

Following the success of the first edition, but faced
with evidences that the courses were too demanding in
terms of the required time, @ second edition of the
training took place during September and October
focusing on a specific Unit of edch course that could run
independently from the others. This edition was largely
disseminated through Leather and Footwear networks
and also through international organizations, namely the
ShoelnfoNet - Worldwide Info Centre, the UITIC —
International Union, the AEDT - Europedn Associdtion of
Fashion Retailers and the EURATEX — The European
Apparel and Textile Confederation. The list of {rdinees
includes participants from other EU countries, as well as
from 3dbroad (USA, Canadad, Mexico, Serbia, New
Zedland) that acknowledge it through the Facebook
Shoemaking Forum or the Shoe Service Institute of
Americad Facebook page.

In total (pilot and 2nd editions), TIED SHOE
registered 125 trdinees representing 230 course
enrolments (as some trainees are registered in more
than one course). Concerning the pilot edition, the rate
of successful trainees was 47% with 38 certificdtes
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incd de la inceput, péarteneridtul 3 reslizit
necesitatea monitorizarii cu atentie a cursantilor, fiind
bine cunoscut faptul ca rata abandonului scolar Ia
cursurile online este destul de mare. Trainerii au fost
activi Tn a verifica daca participantii au parcurs
cursurile, du urmat continutul si au efectuat activitatile
propuse. Contactele informale cu participantii au
pastrat intotdeauna o conexiune pentru asistenta si
sprijin. Tn dcest context, fiecdre curs & organizit sesiuni
online sincrone Tn mod regulat, 1a sfarsitul fiecarui
modul, pentru a rezuma principalele subiecte Tnvatate
si pentru a clarifica eventualele nelamuriri ridicate de
catre cursanti. Aceastda experienta a fost pusa in
aplicare Tn comun la cursurile de internationalizare si
inovire. Tn dcest mod cursantii du dvut ocdzia sa
contacteze frainerii si sa-si exprime dificultatile
intalnite. Sentimentul general a fost unul pozitiv, iar
cursantii au fost multumiti de continutul cursurilor. Prin
urmare, faza de evaluare a inclus atat proceduri
formale, cat si informadle. Aborddrea informala a
rezultat din interactiunea stabilita intre ftrdiner si
cursanti de-a lungul perioadei de formare. Evaluarea
formala a fost efectuata la sfarsitul fazei de pregatire,
atunci cand toti participantii - traineri si cursanti - au
fost rugatisa raspunda la un chestionar on-line.

Dupa succesul primei editii, dar confruntandu-se
cu dovezi cd aceste cursuri dau fost prea exigente in ceea
ce priveste timpul necesar, a doua editie de formare a
avut loc in septembrie si octombrie, concentrandu-se
pe o unitate specifica a fiecarui curs, care ar putea rula
independent de altele. Aceasta editie a fost diseminata
in mare parte prin intermediul retelelor de pielarie si
incaltaminte, precum si prin intermediul organizatiilor
internationale, si anume ShoelnfoNet - Worldwide Info
Centre, UITIC - International Union, AEDT - European
Association of Fashion Retailers si EURATEX — The
European Apparel and Textile Confederation. Lista de
participanti cuprinde participanti din alte tari ale UE,
precum si din straindtate (SUA, Canada, Mexic, Serbia,
Noua Zeelanda), care du fost informati prin Facebook
Shoemaking Forum sau pagind de Facebook Shoe
Service Institute of America.

n total (editia pilot si & doud editie), TIED Shoe 3
fnmatriculat 125 de cursanti, reprezentand 230 de
inscrieri 1a curs (unii cursanti sunt inregistrati 1a mai
mult de un curs). In ceed ce priveste editid pilot,
pondered de cursanti care du finalizat cursul cu succes a
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delivered. Materidls and New Design Tools were the
most active courses which can be partially explained
by the b-ledrning approach used in these 2 courses.
At the end of the 2nd edition, 20 certificates were
issued and distributed to the 13 successful trdinees
(21%).

Evaluation questionnaires were applied
simultaneously to all participants, both from the first
and the second edition. In total, and considering only
valid results, 44 trainees and 9 trainers have dnswered
the surveys. The purpose of this evaluation was to
collectthe participants' feedback on:

1. the contents, in terms of depth, quality and
suitability of the provided information to the target
audience;

2. the activities, in terms of required work/time
and adequacytothelearning objectives;

3. theoveralllayout and design of the contents;

4.the program organization and implementation.

From the 44 trainees that have answered the
survey (8 GR; 9 HR; 17 RO; 2 ES; 3 PT; 5 other, including
New Zealand, United States, Kosovo), 77% have
successfully completed the courses. The respondent
trainees that did not complete the course justified that:

e | haven't finished the course, because | didn't
have the time o complete the dssignments;

 Ifind difficulties in completing activities due to
low interaction with othertrainees;

e | did not carry out the final tasks due to time
restrictions. However | studied all the units (some more
than others);

e Lackoftimefor doing exercises;

e Becduselneed extratimeto look for additional
information to complete the activities. It is not enough
with the information of the slide;

e | waited too long to get started. Also | had
questions and did not know how to ask;

e Time restrictions and lack of dedication, but
the course and the teachers were very helpful;

e Becduse of too many obligdtions during this
period;

e Did not receive feedback when registering for
course.

The main redson for dropping out is the lack of the
time, due to other professional/personal occupations.
However, because most of the courses were rather
flexible, there may have been some inability of the
trainees to organize themselves.

fost de 47%, cu 38 de certificate emise. Materiale si Noi
instrumente de proiectare dau fost cursurile cele mai
active, ceed ce poate fi explicat partial de modul de
invatare abordat la aceste doua cursuri. La sfarsitul celei
de-a 2-a editii, 20 de certificate au fost emise si distribuite
celor 13 cursdnticdre du finalizat cursul (21%).

Chestionarele de evaluare au fost aplicate
simultan pentru toti participantii, atat in prima, cat si a
doud editie. in total, si ludnd in considerdre numai
rezultate valide, 44 de cursantisi9 traineriauraspunsla
sondaje. Scopul acestei evaluari este de a colecta
feedback-ul participantilor cu privire |a:

1. continutul, in ceea ce priveste profunzimea,
calitatea si adecvarea informatiilor furnizate publicului
tinta;

2. activitatile, in ceed ce priveste activitatile/timpul
siadecvarea |a pentru obiectivele deinvatare;

3. aspectul general sidesignul continutului;

4. organizdredsiimplementarea programului.

Din cei 44 de cursanti care au raspuns la sondaj (8
GR;9HR;17R0; 2 ES; 3 PT; 5din alte zone, inclusivNoua
Zeelanda, Statele Unite, Kosovo), 77% au finalizat cu
succes cursurile. Cursantii respondenti care nu au
absolvit cursul du justificat ca:

e Nu am terminat cursul, pentru ca nu am avut
timp safinalizez activitatile;

e Mi se pare dificila finalizarea activitatilor
datorita interactiunii scazute cu alti cursanti;

e Nu am findeplinit sarcinile finale datorita
restrictiilor de timp. Cu toate acestea am studiat toate
modulele (unele mai mult decat altele);

e Lipsadetimp pentru aface exercitii;

. Pentrucaam nevoie de timp suplimentar pentru
a cauta informatiile ncesare pentru a finaliza activitatile.
Informatiile din prezentari nu sunt suficiente;

e Am asteptat prea mult timp pentru a incepe.
De asemenea, am avut intrebdri si nu stiu cum saintreb;

e Restrictiile de timp si lipsa de daruire, dar
cursul afost util si trainerii au fost de mare ajutor;

e Din cauza pred multor obligdtii in aceasta
perioada;

e Nu am primit feedback-ul 13 inregistrarea 1a
curs.

Principalul motiv pentru abandon este lipsa
timpului din cauza altor ocupatii profesionale/
personale. Cu toate acestea, deoarece cele mai multe
cursuri au fost destul de flexibile, se poate sa fi
intervenitincapacitatea cursantilor de a se organiza.
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Table 2: Trainees' course evaluation
Tabelul 2: Evaluarea cursului de catre cursanti

The objectives of the course were clearly defined
Obiectivele cursului du fost cldr definite

The contents have good technical quality
Continutul are o bund adlitate tehnicd

The dctivities proposed are adequate to
consoliddte the dcquired knowledge
Activitdtile propuse sunt adecvate pentru a
consolida cunostintele dobdndite

The feedback received from the trainer(s)
wds ddequate 22 13 8 1 0
Feedbdck-ul primit de Id trdiner(i) d fost ddecvat

20 15 8 1 0

| like the graphical aspect and the overall
layout of the platform
Imi place aspectul grafic si aspectul general
dl pldtformei

16 14 10 4 0

Participdtion in the course was encouraged

Participarea la curs a fost incurajatd 2 A s Y v

This training will be useful for me

Acest trdining va fi util pentru mine ) 2 & E 2
In general, the appreciation of the courses is quite in general, aprecierea cursurilor este destul de
positive. The clear definition of the objectives, the pozitiva. Definirea clara a obiectivelor, calitatea tehnica
technical quality of the contents and the a continutului si Tncurajarea de a participa sunt
encouragement to participate dare the most positive dspectele pozitive pentru cursanti. Caracterul adecvat
aspects for the trdinees. The adequacy of the activities al activitatilor de consolidare a cunostintelor dobandite
to consolidate the acquired knowledge and the si feedback-ul trainerilor sunt, de asemened, bine
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trdiners' feedback are adlso well evaludted. Definitely a
stronger effort should be done in terms of adjusting the
time dedicated to the activities. This can be clearly
deduced from the justificdtions given by the trainees
that have not completed the courses. About the
platform, it can also be improved in terms of graphical
dspect and overall [ayout, dlthough if trdinees generally
dgreethatits navigdtionis edsy.

evaludte. Cu siguranta, un efort mai puternic ar trebui sa
se facd in termeni de ajustare a timpului dedicat
activitatilor. Acest lucru poate fi dedus in mod clar din
justificarile oferite de cursantii care nu au finalizat
cursurile. Tn ceea ce priveste pldtform3, aceasta poate fi,
de asemenea, imbunatatita in privinta aspectului graficsi
aspectului general, desi, in mare parte, cursantii sunt de
acord ca modul de navigare este simplu.

Table 3: Trainers' course evaluation
Tabelul 3: Evaluarea cursului de catre cursanti

The objectives of the course were cledrly defined
Obiectivele cursului du fost cldar definite

4 2 0 0

The contents have good technical quality
Continutul are o bund calitate tehnicd

The activities proposed are ddequate to
consolidate the dcquired knowledge
Activitdtile propuse sunt adecvate pentru a
consolida cunostintele dobdndite

The feedback received from the trainees
was positive
Feedbdck-ul primit de Id cursdnti d fost ddecvat

2 5 0 0

| like the graphical aspect and the overall Iayout
of the platform
Imi place aspectul grafic si aspectul
generdl dl platformei

The guide for trainers provided was useful
Ghidul prevézut pentru cursanti a fost util
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The overadll appreciation of the courses is positive,
dlthough trdiners were quite more critical in
comparison with the trainees' evaluation, which can be
a good point. Once agdin, the most disappointing
aspect is the inadequacy of the time expected for the
trdinees to follow the contents and perform the
activities. According to the trdiners, other areds of
improvement are related with the effective promotion
of both the use of e-communication tools and the
interaction and support fromthe contents' producers.

Specific feedback concerning each of the courses
was provided by the trainees:

e New DesignTools

- Excellent combination of information about
design and manufacturing.

- I like that presentation with many photos and
videos makes the problems easy to
understand.

- Very good graphics and animations that
enrich and explain very clearly the content of
lessons. The balance between text and
graphics helped me to better understand how
the patterns are produced. Some of the
proposed activities should be completed with
concrete examples.

- The content is accurate to the needs for
trdining in footwear design and pattern
making, it is relevant and it is presented in a
logical sequence. The contents are illustrated
with pictures or dnimated drawings that help
the learner to quickly understand the steps in
producing dccurate patterns.

-Well animated, cledarand understandable.

- The videos are very instructive, and look
great.

-Ithink that it is well organized and the motion
illustrations are very understandable.
However some videos would be very helpful
for comprehending pattern cutting.
Translating the text to different languages
could make the students' task edsier. The
graphic design could be more appealing.

- | would suggest some videos for the part
where the linings of the shoe dre presented, in
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Aprecierea globala a cursurilor este pozitiva, desi
trainerii au fost destul de critici Tn comparatie cu
eviludred cursantilor, care poate fi un punct bun. incd o
datd, aspectul negativ este dat de insuficienta timpului
pentru cd acestia sa parcurga continutul si sa
desfasoare activitatile. Conform trainerilor, alte
metode de imbundtatire presupun promovarea
eficienta, precum si utilizarea instrumentelor de
comunicare online, de interactiune si sprijin oferite de
dezvoltatorii continutului.

Feedback-ul specific cu privire la fiecare dintre
cursuriafost furnizat de catre cursanti:

e Noiinstrumente de proiectare

- O combinatie excelenta a informatiilor despre
proiectare sitehnologie.

- Imi place modul de prezentire cu fotografii si
video ce conduc la o mai buna intelegere a
problemelor.

- Grafica foarte bunda si animatii care
imbogatesc si explica foarte clar continutul
lectiilor. Echilibrul dintre text si grafica m-a
ajutat sa Tnteleg mai bine modul n care sunt
obtinute tiparele. Unele dintre activitatile
propuse trebuie sa fie completate cu exemple
concrete.

- Continutul este adecvat nevoilor de
instruire in proiectarea incaltamintei, este
relevant si prezentat intr-o succesiune
logica. Continutul este ilustrat cu imagini
sau desene animate care ajuta cursantul sa
inteleaga rapid pasii pentru realizarea
tiparelor.

-Bine animat, concis siusor deinteles.

- Videoclipurile sunt instructive si arata foarte
bine.

- Cred cad este bine organizat si ilustratiile
animate sunt usor de inteles. Cu todte acestes,
ar fi utile unele animatii pentru a intelege
croierea tiparelor. Traducereda textului Tn
diferite limbi ar putea face sarcina cursantilor
mai usoara. Designul grafic ar putea fi mult mai
atragator.

- As sugera unele dnimatii pentru parteain care
sunt prezentate captuselile de incaltaminte, cu
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orderto understand it better. Abiggerimage at
the beginning showing the model that is
designed in that lesson. For the inexperienced
or beginners, it is hard to imagine what model
they are designing.

Materials

- There is a lot of information on an extended
range of materials used for footwear
manufacturing. Each lesson/slide is very well
structured.

-ltis graphically appealing.

- Smart presentation. Maybe in some
cases more photos from practice should
be used.

- This section is very well presented and offers
d wide range of useful information on the
subject. It does not dssume any prior
knowledge in the technology materials, yet it
provides the user with a thorough
understanding of the subject. The activities
subject some simple crafting projects that
encourage the user to come in contact with
the materidls themselves, providing first hand
understanding of their qualities.

- | have found pretty explicative the
classification of the different materials and the
structure of the course in general. It lets
understand the topics thoroughly.

- Very complex subjects on chemistry of
materials are introduced to the learnerinto a
very organized manner. The content of
lessons is logically presented, it is very well
balanced and the drawings and schemes help
the student to edsily understand difficult
issues.

- It should stress the practical aspects of the
materials presented instead of the chemical one.
-The activities dare very extensive.

Innovation

- Interesting course for students that need
training in design and product development.
-Very good presentation of the theory involved.
- The materials are adequate, but there is lack
oftheory.

scopul de a intelege mai bine. O imagine mai
mare 1a Tnceputul lectiei pentru 3 prezenta
modelul care este proiectat in dcea lectie.
Pentru cei lipsiti de experientd sau incepatori este
greu deimaginat ce modele sunt proiectate.
Materidle

- Exista o multime de informatii cu privire Ia o
gama extinsa de materiale utilizate pentru
fabricarea de incaltaminte. Fiecare lectie/
didpozitiv este foarte bine structurat.

- Este atrdgator din punct de vedere grafic.

- O prezentare inteligenta. Poate c3, in unele
cazuri, ar trebui sa fie utilizate mai multe
fotografii din practica.

- Aceasta sectiune este foarte bine prezentata
si ofera o gama larga de informatii utile pe
aceasta tema. Nu necesitd o cunoastere
prealabila a tehnologiei materialelor, dar ofera
utilizatorului o Tintelegere aprofundata a
subiectului. Activitatile presupun proiecte
simple de lucru manual, care sa incurajeze
utilizatorul sd intre Tn contact cu materialele in
sine, pentru a puted intelege calitatile
dcestora.

- Am gasit explicatii detaliate cu privire 1a
clasificared diferitelor materidle si structura
cursului, in general. Acesta permite o mai buna
intelegere a subiectelor.

- Subiecte foarte complexe de chimia
materialelor sunt introduse cursantuluiintr-un
mod bine orgdnizat. Continutul lectiilor este
prezentat in mod logic, este foarte bine
echilibrat, cu desene si scheme, care ajuta
cursantul sa nteleaga cu usurinta probleme
dificile.

- Ar trebui sa sublinieze aspectele practice ale
materialelor prezentate in locul celor chimice.

- Activitatile sunt foarte extinse.

Inovare

-Un cursinteresant pentru cursantii care au nevoie
deinstruirein design si dezvoltare de produs.

- Ofoarte buna prezentare a teoriei implicate.

- Materialele sunt adecvate, dar exista o lipsa
deteorie.
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- This course is very important for designers. It
gives important information and it helps
ledrning how to think in @ creative manner.
One dspect should be improved regarding the
activities. Some activities are text oriented
and they should develop more creativity
expressed by drawing and sketches because
these are the tools used by a designer to
express his/her credtive ideas.

- The section encourdges users to come in
contact with real companies through its
mandatory activities, which allows them to
gain experience within the actual production
and market. The theoretical material is well
presented and adequate.

- The contents are novel and interesting. The
slides are attractive.

- Although it is easy to understand the
different concepts presented, | would find it
useful to add a litfle more explanation along
withthe graphics and pictures.
Internationalization

- This section is well presented and offers a wide
range of possibilities to the users, encouraging
them to view international market in @ more
optimistic and outward perspective. The
importance of this section is underlined by the
fact that internationalization represents the
main weak point of existing professional in the
field. The sectionis presented in an encouraging
context.

- The content is very useful in order to
stimulate the interest of the learner for
dpproached topics of each lesson. It presents
necessary information for understanding how
the footwear industry could be integrated into
global markets.

- Complete, useful and extended content on a
subject (internationalization) which is not so
common for students from technical schools.

- This could be quite an important course, not
just for the footwear industry.

- Interesting course but maybe a little dense, in
my opinion it would be useful to introduce
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- Acest curs este foarte important pentru
designeri. Ofera informatii importante si ajuta
la Tnvatdred modului de gandire creativ. in
privinta activitatilor, ar trebui imbunatatit un
aspect. Unele activitati sunt orientate spre text
si ar trebui sa dezvolte mai multa creativitate
exprimata prin desen tehnicsi schite, deoarece
acestea sunt instrumentele utilizate de catre
un designer pentru a-si exprima ideile creative.
- Sectiunea Tncurdjeaza utilizatorii sa intre in
contact cu companii reale, prin activitatile sale
obligatorii, care sa le permitd castigarea
experientei in productia efectiva si piata de
desfacere. Materialul teoretic este bine
prezentat si adecvat.

- Continutul este de noutdte si interesant.
Prezentarile sunt atractive.

- Desi diferitele concepte prezentate sunt
usor de inteles, as gasi utila addaugarea mai
multor explicatii, Tmpreuna cu grafice si
imagini.

Internationalizare

- Aceasta sectiune este bine prezentata si ofera
o gama larga de posibilitati utilizatorilor,
incurajandu-i sa vizualizeze piata internationala
intr-o perspectivd mai optimista. Importanta
dcestei sectiuni este subliniata de faptul ca
internationalizarea reprezinta principalul
punct slab profesional existent Th domeniu.
Sectiunea este prezentata intr-un mod
incurajator.

- Continutul este foarte util, cu scopul de a
stimula interesul cursantului pentru subiectele
dbordate de fiecare lectie. Acesta prezinta
informatii necesare pentru a intelege modul in
care industria de fncaltdaminte ar putea fi
integratain pietele globale.

- Un continut complet, util si exting pentru un
subiect (internationalizare), care nu este atat
de comun pentru cursantii din scolile tehnice.
- Acesta ar putea fi un curs destul de important
nu numai pentruindustria de incaltaminte.

- Un curs interesant, dar poate prea dens, in
opinia mea, ar fi util sa se introduca unele
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some example within each unit.

- Too much theory and too much text. More
practical examples and better overall
expldanation of the problem from above.

e Entrepreneurship

- The main advantage of this section is its
connection between the theoretical with
ingtantly available redl exdmples, bringing the
theory of the subject in direct contact with the
actual applications. While clearly presenting
the theoretical principles, it always does so in
close correlation with well researched real
examples, encouraging the user {o research
such examples himself/herself.

- The lessons are very well structured. They
give the bdsic concepts and offer the
possibility for deeply studying on a specific
subject by creating links to other internet
avdilable materials. It is easy to follow the
explanations, one by one.

- If one is willing to create an enterprise or
dchieve a dream, this may provide all the
necessary tools.

- The content is explained in a clear and
understandable manner. The structure of each
lessonis edsy to follow.

- Excellent use of the theory with the
dpplicationinthe shoeindustry.

- There is a lack of multimedia content, videos,
pictures, graphics, etc. The slides have a lot of
text.

- Same like Internationalization, too much
theory and too much text. More practical
examples and better overall explanation of the
problem from above.

Trdiners and {rdinees were requested to provide a
qualitative view of the most positive and negative
dspects of the courses:

e What is the most positive aspect that you
would like to emphasize about the course?

- The content is very useful for students and
trdinees. The lessons dre easy to understand
becduse there are pictures or videos and also
examples.

exemple, in cadrul fiecarui modul.

- Prea multa teorie si prea mult text. Mai multe
exemple practice si o mai buna explicare de
ansamblu a problemei propuse.
Antreprenoriat

- Avantajul principal al acestei sectiuni este
conexiunea intre exemplele teoretice si cele
reale, disponibile imediat, aducand teoria
subiectuluiin contact direct cu aplicatiile reale.
in timp ce prezintd in mod clar principiile
teoretice, se face intotdeauna o stransa
corelatie cu exemple reale, bine cercetate,
incurajand utilizatorul sa cerceteze astfel de
exemple.

- Lectiile sunt foarte bine structurate. Ele dau
conceptele de baza si ofera posibilitatea de a
studia profundat un subiect specific, prin
crearea de link-uri catre alte materiale
disponibile pe internet. Sunt usor de urmat
explicatiile, una cate una.

-Tn cazul in care cineva este dispus s3 creeze o
intreprindere sau sa-si redlizeze un vis, acest
curs poate oferitoate instrumentele necesare.
- Continutul este explicat intr-un mod clar si
usor de inteles. Structura fiecarei lectii este
usor de urmat.

- O utilizare excelenta a teoriei cu aplicatii in
industria deincdltaminte.

- Existda o lipsa a continutului multimedia,
video, imagini, grafice, etc. Didpozitivele du
mult text.

- La fel ca in cazul cursului de Internationalizare,
prea multa teorie si preda mult text. Mai multe
exemple practice si o mai buna explicatie de
dnsamblu a problemei propuse.

Trdinerilor si cursantilor le-a fost solicitat sa ofere
o perspectiva calitativa a aspectelor pozitive si negative
ale cursurilor:

Care este aspectul cel mai pozitiv pe care ati

dorisa-l subliniati cu privire |a acest curs?

- Continutul este foarte util pentru elevi si
cursanti. Lectiile sunt usor de inteles, deoarece
existd imaginisau clipurivideo si, de asemene3,
exemple.
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- Excellent presentation of footwear
production. All super stressed and processed.

- The information transmitted in the contents
was really easy to understand.

- The animations from the lessons made the
lessons edsier to understand.

-The drawings and animationsin each lesson.

- The slides which contained videos expldining
all the steps required to produce a footwear
pattern were redlly useful to understand the
whole methodology.

- The quality of the materials is very high. They
could be more interactive but contents are
very good.

-The design and attractiveness of the contents.

- The combined use of both technical aspects
and management knowledge.

- The platform's usability and easy access is the
most positive aspect. Adequate examples and
illustrations are presented and accompanied
by explanatory texts that make the materials
dccessible to users with different technical
backgrounds. The good technical quality of the
materidlsis also animportant point.

- The design, content and consistency of the
materials.

-The practice is the most positive aspect.

- The JAactivities which make edsier to
understand the theoretical contents of each
unit.

- Ledrn at your rhythm. Specific contents that
here dre very accessible.

- Great tedchers.

- The support from my tedacher was excellent.
The course itself too.

- Feedback from instructors was excellent.

- New knowledge and experience within
communication with foreign professors.

- The content is directly related to the learning
objectives. The format of each lesson is
dppropriate to the learners, and can be used
both under the guidance of a trainer and for
self-learning. The entire program is very
complex and it is covering a wide range of
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- Prezentdrea excelenta a productiei de
incdltaminte. Informatii testate si prelucrate.

- Informatiile transmise in continut au fost
foarte usor deinteles.

- Animatiile din lectii le-au facut mai usor de
inteles.

- Desenele sianimatiile din fiecare lectie.

- Didpozitivele care contineau videoclipuri care
explica toate demersurile necesare pentru a
produce un model de incaltaminte au fost foarte
utile pentru aintelege intreaga metodologie.

- Calitatea materialelor este foarte buna. Ar
putea fi mult mai interactiv, dar continutul este
foarte bun.

- Proiectarea si atractivitatea continutului.

- Utilizarea combinata atat a aspectelor
tehnice, cat sia cunostintelor de management.
- Gradul de utilizare 3 platformei si dccesul usor
este aspectul cel mai pozitiv. Exemple adecvate
siilustratiile sunt prezentate si insotite de texte
explicative care fac materidlele accesibile
utilizatorilor din medii tehnice diferite.
Calitatea tehnica buna a materialelor este, de
asemenea, un punctimportant.

- Proiectarea, continutul si consistenta
materidlelor.

- Aplicatiile practice sunt aspectele cele mai
pozitive.

- Activitatile care fac mai usor de inteles
continutul teoretic al fiecarei unitati.

- Tnvata n ritmul tdu. Continut specific, fodrte
dccesibil.

- Foarte buni profesori.

- Sprijinul de Ia profesorul meu a fost excelent.
Cursul de asemenea.

-Raspunsurile de ld instructori du fost excelente.
- Cunostinte noi si experienta in comunicarea
cu profesori straini.

- Continutul este in directa legdtura cu
obiectivele de Tnvatare. Formatul fiecarei lectii
este potrivit pentru cursanti si poate fi folosit
atat sub indrumaread unui profesor, cat si
pentru invatdre individuald. Tntregul program
este foarte complex si se poate acoperi o gama
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ledarners and it is suitable for both students
from schools and employees from footwear
companies. Each course integrates, in a very
attractive way, specific knowledge in a modern
training/ledrning environment. The lessons
look dynamic and they stimulate the desire of
ledrning. The website is edsy to access and
navigate.

And what is the most negative aspect?

Suggestions forimprovement.

- Give to the students more time to learn and
do the exercises that they were asked.

- Lack of time to finish all proposed activities.

- Reddjust the time expected for the trainees to
follow the contents and perform the activities -
the courses could be of shorter duration and
less demandingin some cases.

- There are some spelling errors. Some units
are too dense and therefore it is a little difficult
tofollowthem.

- Need more interaction. Audio would be
helpful.

- The most negative aspect is the lack of videos
and translations of the texts, especially
becduse of the technical vocabulary.

- In my opinion some of the lessons dre not
baldnced regarding the text and the pictures
ontheslides.

- Trainees dre afrdid to contact the teacher if
there are some questions. The redson for that
is old school system. It will take time for them
to understand new ways of learning and
communication andto go over that barrier.

- Redesign a few fedtures in some courses —
some overldapping topics occurred in
Entrepreneurship and Internationalization what
could eventually become only one course as
there are some parts that are directly related
and considering the tendency for “born global”
companies. For what concerns Materials, there
is a suggestion to include eco-friendly materials
and microfibers (alternatives to ledther).

- Improve the platform - promote the use of e-
communication tools, improve the graphical

larga de cursanti, fiind potrivi{ atat pentru
elevii din scoli, cat si pentru angajatii din
companiile de fincaltaminte. Fiecare curs
integreazd, intr-un mod foarte atractiy,
cunostinte specifice Tntr-un mediu de
formare/invdatare modern. Lectiile arata
dinamic si stimuleaza dorinta de invatare. Site-
ul este usor de dccesat side navigat.

Si care este aspectul cel mai negativ? Sugestii

pentruimbunatatire.

- Oferiti studentilor mai mult timp pentru a
Tnvata si pentru a rezolva exercitiile cerute.

- Lipsa de timp pentru a termina toate
activitatile propuse.

- Reglati timpul asteptat pentru cursanti in
parcurgerea continutului si desfasurarea
activitatilor - cursurile ar putea fi de durata mai
scurtd si mdi putin solicitante, in unele cazuri.

- Exista unele erori de ortografie. Unele unitati
sunt prea dense si, prin urmare, sunt putin
dificil de urmat.

- Aveti nevoie de o interactiune mai mare. Un
instrument dudio ar fide djutor.

- Aspectul cel mai negativ este lipsa de clipuri
video si traduceri dle textelor, mai ales din
cauza vocabularul tehnic.

- Tn opinid me3, unele lectii nu sunt echilibréte in
ceea ce priveste textul siimaginile de pe slide-uri.

- Cursantii se tem sa contacteze profesorul, daca
exista unele intrebari. Motivul fiind sistemul de
scoala veche. Va fi nevoie de timp pentru ca ei sa
inteleaga noi modalitati de finvatare si de
comunicaresipentruatrece peste aceasta bariera.

- Redefinirea unor caracteristici in cateva cursuri -
unele subiecte care se suprapun du avut loc in
Antreprenoriat si Internationalizare ceea ce ar
putea deveniin cele din urma doar un singur curs,
deoarece exista unele parti care sunt direct legate
si luand in considerare tendinta de companii
"nascute la nivel mondial". in ceea ce priveste
Materiale, exista o sugestie de d include materiale
simicrofibre (alternative I3 piele), ecologice.

- Imbunétatired platformei - promovares utilizarii
de instrumente on-line, pentru a Tmbunatati

Leather and Footwear Journdl 13 (2013) 4




TIED SHOE, A VIRTUAL COMMUNITY OF PRACTICE FOR THE FOOTWEAR INDUSTRY

aspect and overall [ayout (e.g. make it edsier to
upload activities and to check on messages
from others).

- Strengthen the evaluation and assessment
methodology - along the course, trainees tend
to neglect their work, missing some classes
and deadlines (this is @ shortage recognized
generally in e-ledrning courses). Therefore, it
seems relevant for quality assurance sake, to
implement an evaluation system to assess
work progress and to differentiate the best.

- Learning materials are not available after the
course. | would suggest that the learning
materials dare provided to the trdinees after the
course because in that way, you can always look
dtlearning materials and recall the memory.

- 1 would love for the platform to expand and be
atoolfor studentsto learn everything they need
to know, and to make possible for the students
to be ableto do some practice in real life.

CONCLUSIONS

The modern footwear industry benefits
nowadays from huge knowledge availdble all around
the Europe in terms of available innovation, styling and
design, CAD/CAM technology, globalisation,
environment protection etc. But the designers/
managers/company owners are not familiar with all
these trends and possibilities for developing their own
business on next level. Therefore, the needs for re-
skilling managers and product managers towards
innovation, new design tools, markets, and efficient
business models adapted to footweadr industry, has
beenidentified.

Today, being without a qualification is detrimental
to employability and the age structure does not make it
easy for those with low educational attainment to get
their first VET quadlifications. This should warn the
policy maker that a qualification framework which
makes practice based attdinment of qualifications
should be pushed through in order {o help these
groups.
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aspectul grafic si aspectul general (de ex. un mod
mai usor pentru incarcarea activitatilor si pentru
verificared mesajelor de 13 altii).

- Consolidarea metodologiei de evadluare si de
testare - de-a lungul cursului, cursantii du tendinta
de a neglija munca lor, lipsesc la unele clase si
termene (dcesta este un deficit recunoscut, n
general, 13 cursuri e-ledrning). Prin urmare, pentru
asigurarea calitatii, pare relevanta implementarea
unui sistem de evaluare a progresului de munca si
diferentierea celor maibunicursanti.

- Materialele de studiu nu sunt disponibile
dupa curs. As sugera ca materialele didactice sa
fie furnizate cursantilor dupa curs, deoarece in
acest fel, poti sa te uiti mereu |la materiale si sa
iti damintesti.

- Mi-ar placea ca platforma sa se extinda si sa fie
un instrument pentru ca elevii sa invete tot ceea
ce au nevoie sa stie, si pentru ca dcestia sa fie in
masurd saisi punain practica cunostintele.

CONCLUZII

Industria de fincdltdminte moderna a zilelor
noastre beneficiaza de cunostinte disponibile in toata
Europa, in ceea ce priveste inovatia, stilul si designul,
tehnologii CAD/CAM, globélizare, protectia mediului
etc. insd designeri/ddministratorii/proprietarii
companiilor nu sunt familidrizati cu toate aceste
tendinte si posibilitati de dezvoltare a propriei afaceri
pentru nivelul urmator. A fost identificatd nevoia de
recalificare 8 mandagerilor si @ managerilor de produs,
de inovare, de noi instrumente de proiectare, piete,
precum si modele de afaceri eficient adaptate pentru
industria de incaltaminte.

Astazi, inexistenta unei calificari este fin
detrimentul angajarii si, datorita varstei, nu este
usor pentru cei cu un nivel scazut de educatie sa
obtina o calificare profesionald. Acest lucru ar
trebui sa avertizeze factorii legislativi ca un cadru
de calificare, care ofera calificari practice, ar trebui
sa fie promovat Tn vedered sprijinirii acestor
grupuri.
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The TIED Shoe project aimed at creating a
Virtudl Community of Practice (VCP) of stakeholders
from the Leather and Footwear Industry to develop
competencies in design, materials, entrepreneurship,
internationalization and innovation in this field. This
objective resulted from the project identification of
severdl issues reldated to skill and competence
development in the footwear industry. The TIED
Shoe VCP includes an innovdtive training
methodology that motivates trdinees, by targeting
their professional/personal development through
d process that uses adequdte peddgogical
strategies.

The TIED Shoe VCP currently includes five courses:
New Design Tools, Materidls, Innovation,
Internationalization and Entrepreneurship. Courses
have no dependencies between them and can be taken
ds a group or individually. The courses were
successfully implemented in all five participating
countries. The first implementation lasted from April to
August 2013. Following the success of the first edition,
but faced with evidences that the courses were too
demanding in terms of the required time, a second
edition of the training took place during September and
October focusing on a specific Unit of edach course that
could run independently from the others. This edition
was largely dissemindted through Leather and
Footwear networks and also through international
orgdnizations, namely the ShoelnfoNet - Worldwide
Info Centre, the UITIC —International Union, the AEDT -
European Associdtion of Fdshion Retdilers and the
EURATEX — The Europedn Apparel and Textile
Confederation. The list of frdinees includes participants
from other EU countries, ds well as from dbroad (USA,
Canada, Mexico, Serbid, New Zealand) that
acknowledge it through the Facebook Shoemaking
Forum or the Shoe Service Institute of America
Facebook page.

In total (pilot and 2nd editions), TIED SHOE
registered 125 trdinees representing 230 course
enrolments (3s some trainees are registered in more
than one course). Concerning the pilot edition the
rate of successful trainees was 47% with 38
certificates delivered. Materidls and New Design

Proiectul TIED Shoe a vizat crearea unei
comunitati virtuale de practica (CVP), cu cei interesati
din industria de incaltaminte in vederea dezvoltarii
competentelor in proiectarea, alegered materialelor,
spiritul antreprenorial, internationalizarea si inovarea
in dcest domeniu. Acest obiectiv @ rezultat din
identificarea, Tn cadrul proiectului, @ mai multor
dspecte legate de calificarea si dezvoltarea
competentelor n industria de incaltaminte. CVP TIED
Shoe include o metodologie de instruire inovatoare,
care motiveaza cursantii, prin orientarea dezvoltarea
lor profesionald/personald printr-un proces care
utilizeaza strategii pedagogice adecvate.

CVP TIED Shoe cuprinde in prezent cinci cursuri:
Noi instrumente de proiectare, Materidle, Inovare,
Internationdlizare si Antreprenoridt. Cursurile nu sunt
dependente intre ele si pot fi ludate ca un grup sau
individual. Cursurile au fost implementate cu succes
in todte cele cinci tari participante. Prima
implementare a durat din aprilie pana in august 2013.
Dupa succesul primei editii, dar confruntandu-se cu
dovezi precum ca aceste cursuri au fost prea exigente
in ceea ce priveste timpul necesar, a doua editie de
formare a avut loc in septembrie si octombrie,
concentrandu-se pe o unitate specifica a fiecarui curs,
care ar putea rula independent de altele. Aceasta
editie a fost diseminatad in mare parte prin intermediul
retelelor de pieldrie si incaltaminte, precum si prin
intermediul organizatiilor internationale, si anume
ShoelnfoNet - Worldwide Info Centre, UITIC -
Internationdl Union, AEDT - European Agsociation of
Fashion Retailers si EURATEX — The European Apparel
and Textile Confederation. Listd de participanti
cuprinde participanti din alte tari ale UE, precum si
din strainatate (SUA, Canada, Mexic, Serbia, Noua
Zeelandd), care au fost informati prin Facebook
Shoemaking Forum sdu pagina de Facebook Shoe
Service Ingtitute of America.

Tn total (editia pilot si & doud editie), TIED Shoe &
ifnmatriculat 125 de cursanti, reprezentand 230 de
inscrieri 13 curs (unii cursanti sunt Tnregistrati 13 mai
mult de un curs). Tn ceed ce priveste editid pilot,
ponderea cursantilor care au finalizat cursul cu succes a
fost de 47%, cu 38 de certificate emise. Materiale si Noi
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Tools were the most active courses which can be
partially explained by the b-ledrning approach used in
these 2 courses. At the end of the 2nd edition, 20
certificates were issued and distributed to the 13
successful trainees (21%).

The evaluation of the training phase included both
formal and informal approdches. The informal dapproach
resulted from the interaction established between
trainer and trainees along the {raining period. The formal
evaludtion wds conducted &t the end of the training
phase when all the participants —trainers and trainees —
were dsked to answer a web based questionnaire.

In general, the dppreciation of the courses is quite
positive. The clear definition of the objectives, the
technical quality of the contents and the
encouragement to participate are the most positive
aspects for the trainees. The adequacy of the activities
to consolidate the acquired knowledge and the
trainers' feedback are dlso well evaluated. Definitely a
stronger effort should be done in terms of adjusting the
time dedicated to the activities. This can be clearly
deduced from the justifications given by the trdinees
that have not completed the courses. About the
platform, it can also be improved in terms of graphical
aspect and overall layout, although if trainees generally
dgree thatits navigation is easy.

As a final remark, we can present the comment
from one of the trdinees: “l would love for the platform
to expand and be a tool for students to learn everything
they need to know, and to make possible for the
studentsto be ableto do some practiceinreal life”.
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THE INFLUENCE OF ELECTRON BEAM IRRADIATION DOSE AND POLYFUNCTIONAL MONOMERS CONCENTRATIONS ON THE PHYSICO-MECHANICAL
CHARACTERISTICS OF THE EPDM/HPDE BLENDS

ABSTRACT. The paper presents a study on the improvement of physico-mechanical chdracteristics of blends containing ethylene-propylene-terpolymer (EPDM) and
high density polyethylene (HDPE) by electron bedm (EB) irrddiation and polyfunctional monomers (PFMs) addition. Dependence of physico-mechanicdl properties
on irradidtion dose was determined from & dose range of 0 kGy to 200 kGyY. As PFMs, trimethylol-propane-trimethacrylate (TMPT) and zinc-didcrylate (ZDA) were
used. The obtdined results show that EB irrddiation produces EPDM crosslinking and improves the characteristics of the mixture. To reduce the EB irradidtion dose,
PFMs were introduced.

KEY WORDS: ethylene-propylene terpolymer rubber, high density polyethylene, polyfunctional monomers, electron beam, physico-mechanical characteristics

INFLUENTA DOZEI DE IRADIERE CU ELECTRONI ACCELERATI $I A CONCENTRATIEI DE MONOMERI POLIFUNCTIONALI ASUPRA CARACTERISTICILOR FIZICO-
MECANICE ALE UNOR AMESTECURI EPDM/HDPE
REZUMAT. Lucrarea de fatd prezinta un studiu asupra imbunatatirii caracteristicilor fizico-mecanice dle unor amestecuri pe baza de terpolimeri etilena-propilena
(EPDM) si polietilena de inalta densitate (HDPE) prin irddiere cu electroni dccelerati (EA) si prin adaugarea de monomeri polifunctionali (MPF). Dependenta
proprietatilor fizico-mecanice de doza de iradiere s-a studiat in domeniul 0-200 kGy. Ca MPF s-au utilizat trimetilol-propan-trimetacrilat (TMPT), respectiv zinc-
didcrilat (ZDA). Rezultatele obtinute arata ca iradierea cu EA produce reticularea EPDM si imbunatateste caracteristicile amestecului. Introducerea MPF ajuta la
scadereadozeideiradiere cu EA.

L'INFLUENCE DE LA DOSE D'IRRADIATION PAR FAISCEAU D'ELECTRONS ET DE LA CONCENTRATION EN MONOMERES POLYFONCTIONNELS SUR LES
PROPRIETES PHYSICO-MECANIQUES DES MELANGES EPDM/PEHD

RESUME. Cet article présente une étude sur I'améliorition des propriétés physico-méciniques des mélinges a base de terpolymeres d'éthylene-propylene (EPDM)
et un polyéthyléne haute densité (PEHD) en dppliquant I'irradiation par un fdiscedu d'électrons (EA), et en djoutant des monomeres polyfonctionnels (MPF). La
dépendance des propriétés physico-mécaniques de |a dose d'irradidtion a été étudiée dans I'interval 0-200 kGy. Comme MPF on & utilisé triméthdcrylate de
triméthylolpropane (TMPT) et didcrylate de zinc (ZDA). Les résultats montrent que I'irradiation par EA cause réticulation des EPDM et améliore les caractéristiques
dumélange. En djoutant des MPF, | dose d'irradidtion par EAdiminue.

MOTS CLES: cioutchouc terpolymeére d'éthyléne-propyléne, polyéthylene hiute densité, monomeres polyfonctionnels, fiiscedu d'électrons, carictéristiques
physico-mécaniques

INTRODUCTION

Thermoplastic elastomeric materidls based on
blends of ethylene-propylene-diene terpolymers
(EPDM) and polyolefing combine the technical
advantages in processing of thermoplastics with the
excellent physical properties of elastomers, thus gaining
significant importance in a variety of applications,
especially in the dautomotive industry, electrical cables
and wires, packing materials, footwear, etc. [1].

INTRODUCERE

Materidlele elastomerice termoplastice pe baza
de amestecuri de terpolimeri etilena-propilena (EPDM)
si poliolefine combina avantajele tehnice ale prelucrarii
materialelor termoplastice cu proprietatile fizice
excelente ale elastomerilor, fapt de importanta
semnificativa intr-o serie de aplicatii din industriile de
automobile, cabluri electrice si fire, ambalaje,
incaltaminte etc. [1].

* Correspondence to: Mdrid Ddnield STELESCU, Ndtiondl Resedrch & Development Institute for Textiles dnd Ledther, Division: Ledther dnd Footwedr Resedrch
Institute, 93 lon Minulescu St., 031215, Buchdrest, Romdnid, e-mdil: dmstelescu@ydhoo.com
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The paper presents a study on the improvement
of physico-mechanical characteristics of blends
contdining EPDM and high density polyethylene (HDPE)
by electron beam (EB) irradiation and polyfunctional
monomers (PFMs) addition.

Modification of thermoplastic and rubbery
materidls by electron beam radidtion is & potential
method for development of new polymers and
composites. Irradidtion of polymeric materials results
in grafting and subsequently formation of a three
dimensional network through the union of generated
macro radicals [2]. The main advantages of irradiation
compdred to other methods used in elastomeric,
plastic or elastic-plastic materials processing, in order
to improve their properties are: () it can be directly
dpplied to the finished product, offering dimensional
stability, (b) due to ionizing radidtion properties,
certain characteristics can be improved or products
with unique properties can be obtained, which cannot
be achieved using other methods, (c) by using high
power accelerators volatile organic compound
emissions are reduced, energy is better used and a
more exdct control of the process is obtained [3-5].
Reseadrch papers have been published suggesting that
dppropridte polyfunctional monomers (PFMs), also
called coagents, added in polymer matrix could be used
to obtain desired physical properties of the blend at
lower irrddiation doses. Coagents are multifunctional
organic molecules which are highly reactive towards
free radicals. Previous studies [5-6] show that the most
efficient PFMs in the case of EPDM were trimethylol-
propane-trimethacrylate (TMPT) and zinc-diacrylate
(ZDA). The reaction can be depicted as a two-step
process: (1) rapid initial polymerization of the
polyfunctional monomer and (2) reaction of the
polymerized polyfunctional monomer with EPDM chaing
which "ties" the latter with the former to form a
crosslinked EPDM-polyfunctiondl monomer network [7].

EXPERIMENTAL

The following raw materials were used: EPDM
rubber Nordel 4760 (Mooney viscosity is 70 ML,,, at
120°C, 70% ethylene content, 5-ethylidenenorbornene
(ENB) 4.9 wt %, density 0.88 g/cm’, 10% crystilline
degree), HDPE Hostilen GC 7260 (density 0.962 g/cm’

Lucrarea prezinta un studiu asupra imbunatatirii
caracteristicilor fizico-mecanice ale amestecurilor pe
baza de cauciuc etilenad-propilena (EPDM) si polietilena
de Tnaltd densitdte (HDPE) prin irddiere cu electroni
dccelerati (EA) si prin adaugarea de monomeri
polifunctionali (MPF).

Modificarea materialelor termoplastice si a
cauciucurilor priniradiere cu EA este o metoda capabila
sa dezvolte noi materiale polimerice si compozite.
Iradierea materialelor polimerice produce grefarea si
ulterior formarea unei retele tridimensionale prin
unirea macroradicalilor generati [2]. Principalele
avantaje aleiradierii comparativ cu alte metode folosite
pentru prelucrarea materialelor elastomerice, plastice
sau elasto-plastice in scopul Tmbunatatirii
proprietatilor lor sunt: (a) se poate aplica direct pe
produsul finit, oferind stabilitate dimensionala, (b)
proprietatile si caracteristicile specifice ale radiatiilor
ionizante conducla obtinerea de produse cu proprietati
mbunatatite si unice, care in alte conditii si prin alte
metode nu pot fi atinse, (c) utilizdnd acceleratoare de
electroni de mare putere, emisiile de compusi organici
volatili sunt reduse, energia este utilizata mai eficient,
iar procesul este mai bine controlat [3-5]. Literatura de
specialitate arata ca adaugarea de monomeri
polifunctionali (MPF) adecvati, numiti si coagenti,
conduce la obtinerea proprietatilor fizice dorite la doze
de iradiere scazute. Coagentii sunt molecule organice
multifunctionale, extrem de reactive fata de radicalii
liberi. Studiile anterioare [5, 6] au aratat ca cei mai
eficienti MPF pentru EPDM au fost trimetilol-propan-
trimetacrilat (TMPT) si zinc-diacrilat (ZDA). Reactia
poate fi descrisa ca un proces in doua etape: (1)
polimerizarea initiald rapida a monomerului
polifunctional si (2) reactia monomerului
polifunctional polimerizat cu lanturile de EPDM cu
formarea unei retele reticulate de EPDM-monomer
polifunctional [7].

PARTEA EXPERIMENTALA

Materiile prime utilizate au fost urmatoarele: cauciuc
EPDM de tip Nordel 4760 (vascozitate Mooney 70 ML,,, la
120°C, continut de etilen 70%, 5-etilidenenorbornena
(ENB) 4,9 wt %, densitate 0,88 g/cm’, gradul cristélin 10%),
HDPE de tip Hostilen GC 7260 (densitite 0,962 g/cm’ si
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and @ melting point of 72°C), compatibilization dgent -
maleinized polyethylene (PE-g-AM) Polybond 3009 (1%
maleic anhydride, density 0.95 g/cm’, melting point of
127°C), polyfunctional monomer trimethylol-propane-
trimethacrylate (TMPT) Luvomaxx TMPT DL 75 (22%
percentige of dsh, pH 9.2, density 1.36 g/cm’, 75.63%
dctive ingredient), polyfunctiondl monomer zinc-
diacrylate (ZDA) Luvomaxx ZDA GR 75 (density 1.23
g/cm’), antioxidant pentderythritol tetrakis(3-(3,5-di-
tert-butyl-4-hydroxyphenyl) propionate Irganox 1010
(melting point of 40°C, 98% dctive ingredient).

Blends were prepared by melt blending technique,
on a laboratory electrically heated roller mill equipped
with a cooling system. The working parameters were:
friction 1:1.1 and temperadture 125-140°C. The mixing
sequence involved first introducing thermoplastic
polymer HDPE (3-4 min), and, after melting, the
compatibilizing agent (PE-g-MA, 1-2 min) was added.
Then, EPDM rubber was incorporated (3-4 min). When
a homogeneous blend was obtdined, the antioxidant
(Irgdnox 1010) was introduced (1-2 min). For the
formulation with PFMs, TMPT or ZDA were added and
the mixing process was continued for about 3 min.
Finally, the composition was homogenized for 5 min to
obtadin a sheet about 2 mm thick. Test specimens were
obtdined by compression molding at 160°C and a
pressure of 150 MPa for 5 min using an electrical press.
The plates were then cooled to room temperature
under pressure.

For EPDM/HDPE blends preparation, the blend
constituents were added in the following damounts:
300g HDPE, 100g EPDM, 20g PE-g-AM and 2g Irganox
1010 (T,,0), 200g HDPE, 200g EPDM, 20g PE-g-AM &nd
2glrganox 1010 (T,,0), 100g HDPE, 300g EPDM, 20g PE-
g-AM and 2g Irganox 1010 (T,,0), 400 g EPDM and 2g
Irgdnox 1010 (T,,,0).

For EPDM/HDPE/TMPT preparation, the blend
constituents were ddded in the following sequence and
amounts: 300g HDPE, 100g EPDM, 20g PE-g-AM, 2g
Irganox 1010 and 3 phr (parts per 100 parts of rubber)
TMPT (T,,0T,), 6 phr TMPT (T,,0T,), 9 phr TMPT (T,,OT,),
and 12 phr TMPT (T,,0T,,) respectively.

For EPDM/HDPE/ZDA preparation, the blend
constituents were ddded in the following sequence and
3mounts: 300g HDPE, 100g EPDM, 20g PE-g-AM, 2g
Irgdnox 1010 and 3 phr ZDA (T,,0Z,), 6 phr ZDA (T,,0Z,),
9 phrZDA (T,,0Z,), 3nd 12 phr ZDA (T,.0Z,,).
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punct de topire 72°C), agent de compatibilizare -
polietilend maleinizatd (PE-g-AM) de tip Polybond 3009
(1% anhidridd maleica, densitate 0,95 g/cm’, punct de
topire 127°C), monomer polifunctional trimetilol-propan-
trimetacrilat (TMPT) de tip Luvomaxx TMPT DL 75 (procent
de cenusa 22%, pH 9,2, densitite 1,36 g/cm’, ingredient
activ 75,63%), monomer polifunctional zinc-diacrilat (ZDA)
de tip Luvomaxx ZDA GR 75 (densitite 1,23 g/cm’),
antioxidant pentaeritritol tetrakis(3-(3,5-di-tert-butil-4-
hidroxifenil)propionat de tip Irganox 1010 (punct de topire
40°C,98% ingredientactiv).

Amestecurile s-3u redlizat prin tehnicd amestecarii in
topitura, pe un valt de laborator cu incalzire electrica
prevazut cu sistem de racire. Parametrii de lucru au fost:
frictia 1:1,1 si temperatura de lucru 125-140°C. Ordinea de
introducere a ingredientelor: prima data are loc
introducerea polimerului termoplastic HDPE (3-4 min) si,
dupa topirea acestuia, adaugam agentul de compatibilizare
(PE-g-MA, 1-2 min). Apoi incorporam cauciucul EPDM (3-4
min). Dupa omogenizarea acestuia in amestec, s-a introdus
antioxidantul (Irganox 1010, 1-2 min). Pentru variantele de
amestecuri cu MPF, s-au adaugat TMPT, respectiv ZDA si s-a
continuat procesul de amestecare timp de inca aproximativ
3 min. La final, amestecurile s-au omogenizat timp de cca 5
min siamestecurile au fost scoase de pe valt sub forma de foi
cu grosimea de 2 mm. Epruvetele s-au obtinut prin
modelare prin compresie la 160°Csi 150 MPa timp de 5 min
cu djutorul unei prese electrice. Placile astfel obtinute s-au
racitsub presiunelatemperatura camerei.

Pentru obtinerea amestecurilor EPDM/HDPE,
constituentii amestecului, s-au adaugat in urmatoarele
cantitati: 300g HDPE, 100g EPDM, 20g PE-g-AM si 2g
Irganox 1010 (T,,0), 200g HDPE, 200g EPDM, 20g PE-g-
AM si 2g Irganox 1010 (T,,0), 100g HDPE, 300g EPDM,
20g PE-g-AM si 2g Irganox 1010 (T,,0), 400 g EPDM si 2g
Irganox 1010 (T,,,0).

Pentru prepararea amestecurilor EPDM/HDPE/
TMPT, ingredientele amestecului s-au addugat in
urmatoarele secvente si cantitati: 300g HDPE, 100g EPDM,
20g PE-g-AM, 2g Irganox 1010 si 3 phr (parti la 100 partide
cauciuc) TMPT (T,,0OT,), 6 phr TMPT (T,,0T,), 9 phr TMPT
(T,;OT,), respectiv12 phrTMPT (T,,OT,,).

Pentru prepararea amestecurilor EPDM/HDPE/ZDA,
ingredientele amestecului s-au addugat Tn urmatoarele
secvente si cantitati: 300g HDPE, 100g EPDM, 20g PE-g-
AM, 2g Irganox 1010 si 3 phr ZDA (T,,0Z,), 6 phr ZDA
(T,.0Z,), 9 phrZDA (T,.0Z,),5i 12 phr ZDA (T,.0Z,,).
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The samples were packed in a polyethylene film
and were irradiated at irradiation doses of 50, 100, 150
and 200 kGy, respectively, in the ALIN-10 electron beam
dccelerator under atmospheric conditions and at room
temperature of 25°C. The ALIN-10 electron accelerator
was built in Romania, at the National Institute for
Lasers, Plasmda and Radidtion Physics, Electron
Accelerator Laboratory in Bucharest. The optimum
vdlues of the EB pedk current I, and EB energy E,, to
produce maximum output power P, for a fixed pulse
duration , and repetition frequency f,, dre as follows:
E.,=6.23MeV; |, =75 mA; P, = 164 W (f,, = 100 Hz, ., =
3.55). The EB effects are related to the absorbed dose
(D), expressed in Gray or J kg™, and dbsorbed dose rite
(D*), expressedin Gy s orJkg's™.

The tensile properties of samples were
determined using & Schopper tensile tester with a
nominal rate of the traverse of the moving grip of 460
mm/min. The tensile strength was carried out
dccording to the conditions described in ISO 37/2012,
on dumbbell shaped specimens. Tearing strength tests
were carried out using angular test pieces (type Il)
dccordingto SREN 12771/2003. The hardness, in units
of Shore A was measured using a hardness tester
dccording to ISO 7619-1/2011. The eldsticity was
evaluated with a Schob test dpparatus using 6 mm thick
samplesaccording to 1SO 4662/2009.

RESULTS AND DISCUSSIONS

The Influence of EB Irradiation Dose on Physico-
Mechanical Characteristics of EPDM/HDPE Blends

The effects of ionizing radiation on polymers have
been investigated by many researchers [8, 9] over the
past few decades. Among the effects is that high energy
irradiation causes crosslinking, grafting and
degradation in polymers. These reactions are reported
to follow the free radical mechanism. Eldastomer
crosslinking by medns of EB is done without heating
and in the dbsence of vulcanization agents. lonizing
radiation produces an excitation of polymer molecules.
The energies associated with the excitation are
dependent on the dbsorbed dose of electrons. The
interaction results in formation of free radicals formed
by dissocidtion of molecules in the excited state or by

Probele au fost Tnvelite in film de polietilena si
iradiate cu 50, 100, 150, respectiv 200 kGy utilizand
acceleratorul de electroni ALIN-10 la temperatura de
25°Csi presiune atmosferica. Acceleratorul de electroni
ALIN-10 a fost construit in Laboratorul Acceleratori de
Electroni din Institutul National pentru Fizica Laserilor
Plasmei si Radiatiei, Bucuresti, Romania. Valorile
optime pentru curentul de varf |, si energia E,, ale
electronilor dccelerati pentru care se obtine puterea
maxima de fascicol P,, pe o durata fixa a pulsului, si o
frecventa de repetitie f,, sunt urmatoarele: E,, = 6.23
MeV; I, = 75 mA; P, = 164 W (., = 100 Hz, ., = 3,5 s).
Efectele electronilor accelerati sunt legate de doza de
iradiere (D), exprimata in Gray sauJ kg, si debitul dozei
deiradiere (D*), exprimatin Gys” sduJkg™s".

Proprietdtile de tractiune ale probelor s-au
determinat folosind un echipament de tractiune de tip
Schopper la o vitezd de testare de 460 mm/min.
Rezistenta la rupere s-a determindt in acord cu
prevederile 1SO 37/2012, pe epruvete in forma de
haltera. Determinarea rezistentei la sfasiere s-au realizat
folosind epruvete de testare unghiulare (tip I1), conform
prevederilor SREN 12771/2003. Duritateain grade Shore
A s-a masurat utilizand un durometru in acord cu
prevederile ISO 7619-1/2011. Elasticitatea a fost
evaluata o masina de tip Schob, pe probe avand grosimea
de 6 mm, in concordanta cu prevederile 1ISO 4662/2009.

REZULTATE SI DISCUTII

Influenta dozei de EA asupra caracteristicilor fizico-
mecanice ale amestecurilor EPDM/HDPE

Efectele radiatiilor ionizante asupra polimerilor au
fost investigate de catre multi cercetatori [8, 9] in
ultimele decenii. Dintre acestea remarcam reticularea,
grefarea si degradarea. Despre toate acestea s-a
raportat ca se desfasoara prin mecanismul radicalilor
liberi. Reticularea elastomerilor prin intermediul EA se
realizeaza fara incdlzire si Tn absenta agentilor de
vulcanizare. Radiatiile ionizante produc excitarea
moleculelor de polimer. Energiile asociate cu
fenomenul de excitare moleculara sunt dependente de
doza absorbita a electronilor accelerati. Interactiunile
conduc la formarea de radicali liberi din disocierea
moleculelor in starea excitata sau din interactiunea
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interaction of molecular ions. The free radicals or
molecular ions can react by connecting the polymer
chains directly or initiating grafting redctions (Figure 1).
In Figure 1, “the polymer” can be EPDM, HDPE or PE-g-
AM (Figure 2 3-c).

ionilor moleculari. Radicalii liberi sau ionii moleculari
pot reactiona prin conectarea directa a lanturilor
polimerice sau initiind reactii de grefare (Figura 1). in
Figura 1, “polimerul” podte fi EPDM, HDPE sau PE-g-AM
(Figura 2 a-c).

(1) Polymer/Polimer (PH) EB z'f‘radia[ ions > PH (excited state)/(stare de excitafie)
iradiere cu EA

() PH ———» PH" (positive ion of polymer)/(ion pozitiv al polimerului) + 1€ (electron)

(3) PH —— 5 P* (free radical of polymer)/ (radical liber al polimerului) + H' (hydrogen radical)/ (radical al hidrogenului)

() PH + PH———> P+ PH, (radical ion of polymer)/ (ion radical al polimerului)
() P’ PH;+1e'4> P — P (crosslinked polymer)/ (polimer reticulat)

(6) PiH +p H———>P JH+PH ' (energy lransfer)/ ( n‘ansfer de energie)

(N B+ PH——>P'+ H

Figure 1. Mechanism for electron beam curing
Figura 1. Mecanism de reticulare cu electroni accelerati

o =<0

H /H
C el
— 5
H H
high-density polyethylene, HDPE
polietilend de inaltd densitate, HDPE
a)

CH;

maleinized polyethylene, PE-g-AM
polietilend mdleinizétd, PE-g-AM
b)

../k/\/(\/j/‘“

el

CH;

CH;

ethylene-propylene elastomers, EPDM
eldstomeri etilend-propilend, EPDM

Figure 2. Chemical structure of the “polymers” used
Figura 2. Structura chimica a “polimerilor” utilizati
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Figures 3-5 and Table 1 present the physico-
mechanical properties of EPDM/HDPE blends for
different compositions and irradiation doses. It can be
noticed that with the increadse of the amount of HDPE in
blends, there is a significant, but non uniform, incredse
of hardness, 100% elastic modulus, tensile strength,
residudl elongation and tear strength and a decrease
in elasticity and elongdtion at break. This indicates
that the properties of mixtures depend on the
characteristics of the two phases and the mixtures are
only partially miscible. By irradiating the samples with
different doses of EB, it is observed that, for the T,.0
sample, the elongation at break initially incredses and
then decreases sharply with the irradiation dose, as
compared to the results obtdined for the other
samples which are significantly reduced by the
increase of irradidtion dose. The initidl increase in
elongation at break may be due to increadse in the
interfacial interaction, which elimindates the
possibility of formation and propagation of crack at
interfaces during stretching. With the increase of
irradidtion dose, cross-linking redctions occur (see
reaction 5 from Figure 1) with the formation of links
between macromolecules that reduce macromolecular
slipping of layers, thus reducing elongation at breadk.
Also, becduse of these cross-linking reactions, an
incredase of 100% elastic modulus occurs. Tengile
strength and tearing strength have the tendency to
incredase up to a maximum point with EB dose
increasing, after showing a slight decrease. This might
be due to the degradation taking place at the same
time with EPDM and HDPE vulcanization or degree of
crystallization decredse by irradiation. However, given
the datd obtained for 100% elastic modulus strain, we
can deduce that these do not necessarily indicate the
elastomer degradation at high irradidtion doses, but it
can be due to the occurrence of excessive crosslinking
in EPDM chain, which in turn produced a brittle
material. The irradiation dose of 100 kGy can be
congidered optimal to get the best features. T,.0
mixture was selected to test the influence of PFMs on
the characteristics of mixtures because it shows
optimal properties that dllow the use of the obtdined
materidls for the development of products such as:

in Figurile 3-5 si Tabelul 1 sunt prezentite
caracteristicile fizico-mecanice ale amestecurilor
EPDM/HDPE pentru diferite compozitii si doze de
iradiere. Se observa ca, odata cu cresterea cantitatii de
HDPE in amestecuri, are loc o crestere semnificativa,
dar neuniforma, a duritatii, modulului la o alungire de
100%, rezistentei la rupere, alungirii remanente si
rezistentei la sfasiere si o scadere a elasticitatii si
alungirii la rupere. Acest lucru indica faptul ca
proprietatile amestecurilor depind de caracteristicile
celor doua faze si ca amestecurile sunt doar partial
miscibile. Priniradierea probelor cu diferite doze de EA,
se observa ca, pentru proba T,.0, alungirea la rupere
creste initial, dupad care descreste brusc cu doza de
iradiere, comparativ cu celeladlte probe pentru care
scade semnificativ cu cresterea dozei de iradiere.
Cresterea initiala a alungirii la rupere poate fi datorata
cresterii interactiunii interfaciale, ceea ce elimina
posibilitatea formarii si propagarii fisurilor interfetelor
in timpul intinderii. La cresterea dozei de iradiere au loc
reactii de reticulare (vezi reactia 5 din Figura 1) cu
formarea de legaturi intre macromolecule care reduc
alunecarea straturilor macromoleculare unele fata de
altele, reducand astfel alungirea la rupere. Tot datorita
acestor reactii de reticulare are loc si cresterea
modululuila o alungire de 100%. Rezistenta la rupere si
rezistentd la sfasiere au tendinta de a creste cu
cresterea dozei de EA pana la un punct de maxim, dupa
care prezinta o scadere usoara. Acest lucru se poate
datora procesului de degradare care poate avea loc in
acelasi timp cu vulcanizarea sau scaderea gradului de
cristalizare al EPDM si HDPE prin iradiere. Totusi, avand
in vedere datele obtinute pentru modulul de
elasticitate 100%, se poate deduce ca acestea nu indica
neaparat degradarea elastomerul la doze mari de
iradiere, dar poate fi cauzata de aparitia reticularii
excesive in lantul de EPDM, care, la randul sau, a produs
o fragilitate @ materialului. Doza optima de iradiere
poate fi considerata cea de 100 kGy, deoarece a condus
la obtinerea celor mai bune caracteristici. Amestecul
T,,0 a fost selectat pentru testarea influentei MPF
asupra caracteristicilor amestecurilor, deoarece
prezinta proprietati optime care permit utilizarea
materialelor obtinute pentru realizarea unor produse
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soles, heels and top-pieces for general use footwear,
flexible rubber plates for intermediate soles destined
for footwedr, boots, hoses and ducts, gdskets,
conveyor belts, pressed technical rubber products for
cars, efc.

cum ar fi: talpi, tocuri si partea de sus a pieselor de

incdltaminte de uz general, placi de cauciuc flexibile

pentru incaltdminte, cizme, furtunuri si conducte,
garnituri, curele pentru benzi transportoare, piese din
cauciuc presat pentru dutomobile etc.

Table 1: Hardness, elasticity, 100% eldstic modulus
and tensile strength of EPDM/HDPE samples, vulcanized by EB irradiation
Tabelul 1: Duritatead, eldsticitatea, modulul 100%
si rezistentd 1a rupere a probelor de EPDM/HDPE vulcanizate prin irddiere cu EA

Hardness, °ShA
Duritdte, °ShA

T500

TlOOO

T,50

T450

100% elstic modulus, N/mm?
Modul 100 %, N/mm?

T500

T1000

T,50

T,50
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Figure 3. The EB effect on elongdtion at bredk
Figura 3. Efectul EA dasupra alungirii 1a rupere
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Figure 4. The EB effect on residual elongation
Figura 4. Efectul EA asupra alungirii remanente
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Figure 5. The EB effect on tedring strength
Figura 5. Efectul EA asupra rezistentei la sfasiere

The Influence of EB Irradiation Dose on Physico-
Mechanical Characteristics of EPDM/HDPE/TMPT and
EPDM/HDPE/ZDA Blends

Polyfunctiondal monomers are effective on
modification of polymer material by crosslinking.
Generally speaking, there are two factors which affect
the functionality of polyfunctiondl monomers in the
polymer: one is the unsaturation of polyfunctional
monomers and the other is the solubility of
polyfunctional monomers in the polymer [10]. The
polyfunctional monomers are coadgents and can
participate in @ number of radical redction
mechanisms, including grafting and radical addition
[11-14]. These polyfunctiondl monomers can be
grouped according to their influence on cure kinetics
and ultimate physical-mechanical properties. Type |
polyfunctional monomers are highly reactive and
incredase both the rate and state of cure (dcrylate,

Influenta dozei de EA asupra caracteristicilor fizico-
mecanice ale amestecurilor EPDM/HDPE/TMPT si
EPDM/HDPE/ZDA

Monomerii polifunctionali sunt eficienti pentru
modificarea materialelor polimerice prin reticulare. in
general, exista doi factori care afecteaza functionalitatea
monomerilor polifunctionali Tn polimer: unul este
nesaturarea monomerilor polifunctionali, iar celalalt
este solubilitatea acestora in polimer [10]. Monomerii
polifunctionali sunt coagenti si pot participa intr-o serie
de mecanisme de reactii radicalice, inclusiv grefare si
aditie radicali [11-14]. Acesti monomeri polifunctionali
pot fi grupati in functie de influenta lor asupra cineticii
de reactie si, in final, asupra proprietatilor fizico-
mecanice. Monomerii polifunctionali de tipul | sunt
puternic reactivi si contribuie atat la cresterea
randamentului de reactie, cat si la Tmbunatatirea
caracteristicilor materialului reticulat (acrilat,
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methacrylate, or maleimide functionality). Type Il
polyfunctional monomers are based on allyl reactive
sites and incredse the state of cure only. Monomeric
forms include allyl-containing cyanurates, isocyanurates
and phthaldtes [11-14]. In our study we used, as
polyfunctional monomers, TMPT (trimethylopropdne
trimethacrylate) and ZDA (zinc-diacrylate) of type | but
with 2 and 3 functionality, respectively (Figure 6).

metacrilat sau maleimide). Monomerii functionali de tip Il
sunt pe baza de grupari alil reactive si contribuie numaila

imbunatatirea caracteristicilor materialului reticulat.

Formele monomerice care contin grupari alilice sunt
cianurati, izocianurati si ftalati [11-14]. In studiul nostruam
utilizat monomeri polifunctionali de tipul I, TMPT
(trimetilpropan trimetacrilat) si ZDA (zinc diacrilat), davand

nsd functionalitati diferite, 2, respectiv 3 (Figura 6).

X

TMPT, trimethylopropdne trimethacrylate
TMPT, trimetilpropdn trimetdcrildt

ZDA, zinc-diacrylate
ZDA, zinc-didcrilat

Figure 6. Chemical structure of the polyfunctional monomers used
Figurd 6. Structura chimica & monomerilor polifunctionali utilizati

Tn Tabelele 2-3 si Figurile 7-12 sunt prezentate
caracteristicile fizico-mecanice ale amestecurilor
EPDM/HDPE/TMPT si EPDM/HDPE/ZDA pentru diferite
compozitii sidoze de iradiere.

Tables 2-3 and Figures 7-12 present the physico-
mechanical properties of EPDM/HDPE/TMPT and
EPDM/HDPE/ZDA blends for different compositions
andirradiation doses.

Table 2: Hardness, elasticity, 100% elastic modulus
and tensile strength of EPDM/HDPE/TMPT samples, vulcanized by EB irrddiation
Tabelul 2: Duritated, elasticitatea, modulul 100%
si rezistenta |a rupere a probelor de EPDM/HDPE/TMPT vulcanizate prin irddiere cu EA

Hardness, °ShA
Duritdte, °ShA

T,50T¢

T250T12

T,50T,

T,50T,
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Table 2: Continued
Tabelul 2: Continuare

100% el3stic modulus, N/mm?
Modul 100 %, N/mm?’

T,50T¢

T250T12

T,50T;

T,50T,

Table 3: Hardness, eldsticity, 100% elastic modulus
and tensile strength of EPDM/HDPE/ZDA samples vulcanized by EB irradiation
Tabelul 3: Duritatea, elasticitatea, modulul 100%
si rezistenta |a rupere a probelor de EPDM/HDPE/ZDA vulcanizate prin iradiere cu EA

Hardness, °ShA
Duritdte, °ShA

T,50Z ¢

T250212

T,50Z54

T,50Z,

100% el3stic modulus, N/mm?
Modul 100 %, N/mm?

Tys0Z¢

TZSOZIZ
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Table 3: Continued
Tabelul 3: Continuare

Tos0Z3 22 22 241 25.2
22.4 22.8 23

Tps0Z, 21.7

400 | mEWT,OT, EENT,OT, 17,07, EEET,OT, | 250 BT, o7, BT, o1, C I o7, BT 0T,
" 350
:!:‘ i_goo §§200
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g, § 1504 E % 100
w g 100 gs 50
50 |
0 0
50 100 150 200 50 100 150 200
Absorbed dose, kGy Absorbed dose, kGy
Daza absorbita, kGy Daza absor bita, kGy
Figure 7. The EB effect on elongation at bredk Figure 8. The EB effect on residual elongation
of EPDM/HDPE/TMPT samples of EPDM/HDPE/TMPT samples
Figura 7. Efectul EA asupra alungirii Ia rupere Figura 8. Efectul EA asupra alungirii remanente
a probelor de EPDM/HDPE/TMPT d probelor de EPDM/HDPE/TMPT
—I -TstTa -TBOTeETEOTs‘ -TstTﬂl— Em_ﬂ [ T.0T, CJT,OT, lT.OT, BT, 0T '—
160
£ E 2 40
E3 £ g
z g 120 2g
£ 9 2 300
g s
% : 80 %E 200 -
2 s BE
g § w0 w I -
&
4 100 1 L 100 150 200
Absorbed dose, kGy Absorbed dose, kGy
Doza absorbita, kGy Doza absorbita, kGy
Figure 9. The EB effect on {edring strength Figure 10. The EB effect on elongation at break
of EPDM/HDPE/TMPT samples of EPDM/HDPE/ZDA samples
Figura 9. Efectul EA dsupra rezistentei la sfasiere Figura 10. Efectul EA asupra alungirii Ia rupere
d probelor de EPDM/HDPE/TMPT d probelor de EPDM/HDPE/ZDA
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Alungirea remanenta, %

Figure 11. The EB effect on residual elongation
of EPDM/HDPE/ZDA samples
Figura 11. Efectul EA asupra alungirii remanente
a probelor de EPDM/HDPE/ZDA

PFMs are used in the polymeric material in order
to reduce the irradiation dose for crosslinking [15,
16]. They interdact with the polymer and produces a
network structure at a smaller irradiation dose
because of their higher reactivity [15, 17]. This
network structure is responsible for the improvement
of physico-mechanical characteristics. The analysis of
physical and mechanical characteristics of the
samples without PFMs (Table 1 and Figures 3-5) and
those with 3-12 phr TMPT and ZDA (Tables 2-3 and
Figures 7-12) shows anincrease of hardness by 1-4 °Sh
A and elasticity by about 9-20% after the introduction
of PFMs, as a consequence of incredsing the degree of
crosslinking of the mixture. 100% elastic modulus and
tensile strength dlso showed incredses compared to
the situation in which PFMs were not used. All these
changes were correlated with increasing irradiation
dose. Figures 7-12 show how the elongation at break,
residual elongation and tearing strength have
changed depending on dbsorbed dose and
polyfunctiondal monomer type. These physico-
mechanicdl characteristics present significant
changes depending on dbsorbed dose dand/or PFMs
concentrations. For all samples, elongation at break
and residual elongation decredses with the incredse
of EB dbsorbed dose. This decredse that occurs with
the incredase of dbsorbed dose indicates that the

- 371,01, 7,07, EIT, OT I T,0T,

- -
@ N -
-1 o o
L L L

Tearing strength, Nimm
Rezistenta la sfasiere, Nmm
&

T T T

T T
50 100 150 200
Absorbed dose, kGy

Doza absorbita, kGy

Figure 12. The EB effect on tearing strength
of EPDM/HDPE/ZDA samples
Figura 12. Efectul EA asupra rezistentei |a sfasiere
d probelor de EPDM/HDPE/ZDA

Monomerii polifunctionali sunt utilizati pentru a
reduce doza de iradiere utilizata pentru procesul de
reticulare [15, 16]. Acestia interactioneazda cu
polimerul, producand o structura de tip retea la doze
mici de iradiere datorita reactivitatii ridicate [15, 17].
Aparitia acestei structuri de tip retea este responsabila
pentru imbunatatirea caracteristicilor fizico-mecanice.
Din analiza caracteristicilor fizico-mecanice ale
probelor farda monomer polifunctional (Tabelul 1 si
Figurile 3-5) sia celor cu 3-12 phr TMPT si ZDA (Tabelele
2-3si Figurile 7-12), se observa o crestere de 1-4°Sh A a
duritatii si cu aproximativ 9-20% a elasticitatii dupa
introducerea monomerului polifunctional, ca o
consecinta a cresterii gradului de reticulare a
amestecului. Modulul 100% si rezistenta |a rupere au
prezentat, de dsemenea, cresterifata de situatiain care
nu s-au utilizat monomeri polifunctionali. Toate aceste
modificari au fost corelate si cu cresterea dozei de
iradiere. Figurile 7-12 arata felul in care s-au modificat
alungirea la rupere, alungirea remanenta si rezistenta
la sfasiere in functie de doza absorbita si tipul
monomerului polifunctiondl. Aceste caracteristici
fizico-mecanice prezinta modificari semnificative n
functie de doza absorbita si/sau concentrata de MPF.
Pentru toate probele, alungirea la rupere si alungirea
remanenta scad odata cu cresterea dozei de EA
absorbite. Aceastd scadere care apare odata cu
cresterea dozei absorbite indica faptul ca structura de
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network structure of the crosslinked rubbers
becomes tighter and less flexible, so that molecular
movements are restricted. The elongation at break
and residual elongation are affected by PFMs
functionality. Thus, their values obtained by the
characterization of mixtures in which bifunctional
monomer was used are lower than those obtdined in
the case of using trifunctional monomer. Tearing
strength shows a maximum point around 50 kGy, after
that showing a slight decrease. The displacement of
maximum point specific for mixtures without PFMs
from about 10 kGy to smaller EB doses, indicdte the
PFMs efficiency in lowering the irradiation dose which
is required for cross-linking.

CONCLUSIONS

By electron bedam irradiation of EPDM/HDPE
blends in the presence of polyfunctional monomers,
new materials with improved physico-mecanical
characteristics hdave been obtained as a result of
crosslinking reactions. It was observed that the
physico-mechanical properties undergo significant
changes depending on the irradiation dose and/or
polyfunctional monomer concentration. Introduction
of polyfunctional monomers helps lower the optimal
electronbeamirradiation dose.
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SPATIUL EUROPEAN AL CERCETARII

MECANISMUL FINANCIAR AL SPATIULUI ECONOMIC EUROPEAN 2009-2014

Programul de cercetare SEE "Cercetare in sectoarele prioritare" isi propune sa contribuie la reducerea
disparitatilor economice si socidle in Spatiul Economic European si |a consolidared relatiilor bilaterale prin
intensificarea cooperarii in domeniul cercetarii intre comunitatile stiintifice din Romania, Norvegia, Islanda si
Liechtenstein, stimuland cooperarea pe termen lung si parteneriatele egale intre entitatile de cercetare.

Arii tematice

e Energieregenerabil3;

e Sanatatesisiguranta alimentar3;

e Protectia mediuluisimanagement;
e Stiinte sociale si umaniste.

Buget
21.681.063 EUR

Termen-limita

17 ianuarie 2014 (23:00 ora Romaniei)

Mai multe informatii: http.//uefiscdi.gov.ro/articole/3458/EEA-Findncidl-Mechdnism-2009-2014.html|

APEL IN PREGATIRE CORE ORGANIC PLUS — DECEMBRIE 2013

Tn dit3 de 6 Decembrie 2013 v3 fi deschis un dpel comun pentru propuneri de proiecte de cercetire in cidrul
proiectului CORE Organic Plus in care UEFISCDI este partener (Coordination of European Transnational Resedrch in
Organic Food and Farming Systems).

Arii tematice

Temele celor patru arii de cercetdre ale dpelului sunt;:

e Culturi:interdctiunea dintre plante si solin productia culturilor organice;

« Biodiversitate functionala pentru a imbunatati administrarea bolilor, buruienilor si daunatorilor;
e Sistemul de administrare al sanatatii animalelor, inclusiv cresterea lor;

e Asigurarea calitatii si sigurantei alimentelor ecologice de-a lungul lantului de prelucrare.

Eligibilitate

Institutiile de cercetare, publice sau private si companiile private care aplica pentru finantare trebuie sa fie
eligibile conform regulilor nationale de finantare ale tarilor din care fac parte. Grupurile multidisciplindre de cercetare
ce alcatuiesc consortiul proiectului sunt eligibile daca solicita un buget de maximum 1.5 miliodne Euro si sunt compuse
din partenerice provindin cel putin 5 tari finantatoare ale apelului.

Proiectele pot dvea o durata maxima de 36 de luni, fara posibilitatea de prelungire a perioadei.
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Modalitatea de aplicare

Toate informatiile necesare pregatirii si depunerii propunerilor vor fi disponibile 13 inceputul lunii decembrie pe
site-ul CORE Organic www.coreorganic2.org. Propunerile se pot depune pana la data de 25 februdrie 2014 (13.00 CET).

Buget

Bugetul Romaniei in acest apel este de 332.000 euro, urmand sa se finanteze cu preponderenta proiecte
dezvoltate pe temele: Biodiversitate functionald pentru a imbunatati administrarea bolilor, buruienilor si daunatorilor
siAsigurarea calitatii si sigurantei alimentelor ecologice de-a lungul lantului de prelucrare.

n d&t3 de 18 Decembrie se va organiza la Bruxelles o intalnire care are ca scop oferirea posibilititii potentialilor
parteneride a se cunoaste si de a schimbaideiin vederea facilitarii unor viitoare colaborari.

Mai multe informatii: http://uefiscdi.gov.ro/drticole/3469/Apel-in-pregdtire-CORE-Orgdnic-Plus-Decembrie-2013.html

APELUL TRANSNATIONAL PENTRU PROIECTE EUROPENE DE CERCETARE PRIVIND BOLILE RARE
"ABORDARI TERAPEUTICE INOVATIVE"

A fost lansat al 6-led apel transnational pentru propuneri de proiecte in domeniul bolilor rare "Abordari
terapeuticeinovative".

Apelul este finantat din fondurile nationale ale tarilor participante: Austria, Belgia, Canada, France, Germania,
Ungaria, Italia, Israel, Letonia, Polonia, Portugalia, Romania, Spania, Elvetia, Olanda, Turcia.

Scopul apelului este acela de a da posibilitatea oamenilor de stiinta din diferite tari sa dezvolte colaborari
eficiente n proiecte comune de cercetare interdisciplinara, bazate pe complementaritate si schimb de expertiza, cu
clara abordare pentru cercetdrea transnationala. Proiectele {rebuie sa aiba ca tematica un grup de boli rare sau o
singura boala rara (conform definitiei europene - boalad ce afectedza nu mai mult de 5 din 10.000 de persoane din
Comunitated Europeana).

Proiectele de cercetare trebuie sa se concentreze pe dezvoltarea pre-clinica de abordari terapeutice pe modele
animale sau celulare adecvate existente si potinclude:

* terdpid pe baza de celule (de exemplu: terdpie celuldara somatica, medicina regenerativa pe baza de celule,
inginerie tisulara, terapii bazate pe combinatii de celule cu scafolduri sdu substraturi);

e terapid genica (de exemplu: transfer de d&cizi nucleici Tn scopuri terapeutice, inclusiv. ADN, ARN,
oligonucleotide);

* terapie farmacologica (de exemplu: utilizarea substantelor chimice sau biofarmaceutice, inclusiv abordari noi
dle acestora, screening deinalta performanta - HTS).

Sunt excluse din sfera apelului:

» abordariterapeutice in ceea ce priveste bolile infectioase rare, formele rare de cancer si reactiile adverse rare
Ia medicatia utilizata in bolile comune;

e studiile clinice interventionale sau alte proiecte de inrolare de pacientji;

e dezvoltared de noimodele animale sau celulare;

e interventii chirurgicale sau radioterapie.

Propunerile de proiecte trebuie sa demonstreze potentidlul de impact dsupra sanatatii si valoarea adaugata a
coldborarii transnationale, sa dsigure masa critica de pacienti/materiale biologice, schimbul de resurse (modele, baze
de date, didagnostic), armonizarea datelor, schimbul de know-how specific si/sau tehnologiiinovative.

Echipele de cercetdre cdre dplicd pentru findntdre se supun criteriilor de eligibilitdte nationdle, specifice tdrilor din
cdre facpdrte.

Pot participd echipe de cercetare din organizatii de cercetare (universitati, institute de cercetare etc.) si
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intreprinderi. Vor fi finantate doar proiecte transnationale. Fiecare consortiu trebuie sa cuprinda cel putin 3, dar nu
mai mult de 6 grupuri de cercetare eligibile din minim 3 tari participante la apel. Echipele de cercetare din tari care nu
participa |a dpel pot participa in proiecte dacaisi dsigura finantarea din venituri proprii.

Intr-o propunere de proiect nu pot participa mai mult de 2 grupuri de cercetare eligibile din aceeasi tara.
Coordonatorul consortiului, precum si un minim de 50% din grupurile de cercetare participante in propunerea de
proiect, trebuie safie eligibile pentru a primifonduride |a agentiile de finantare participante |a apel.

Depunerea propunerilor de proiecte se va face in doua etape. Termenul limita pentru depunerea pre-
propunerilor de proiecte este 30 ianuarie 2014, iar termenul limita pentru depunerea propunerilor de proiecte este 26
mai 2014. in luna dprilie 2014 Comitetul International de Evaludre Stiintifici vd evalud pre-propunerile depuse, idr
consortiile selectate vor fiinvitate sa depuna propunerile findle de proiecte.

Mdi multe informatii: http://www.erdre.eu/joint-cdll/6th-joint-cdll-europedn-resedrch-projects-rdre-disedses-jtc-
2014-innovdtive-therdpeutic, http://uefiscdi.gov.ro/drticole/3462/Apel-E-RARE-2-2013.html

APEL EURONANOMED Il ERA NET —-2013

Pe 27 noiembrie 2013 s-a lansat al 5-led apel transnational, Tn cadrul proiectului EuroNanoMed Il ERA NET, pentru
cercetarea europeana comuna privind aspectele legate de nanomedicina — aplicatie nanotehnologie pentru sanatate.
Nanomedicina este un domeniuin crestere rapida, cu un mare potential de imbunatatirea solutiilor de diagnosticare si
terapie pentru numerodse maladii.

Termenul limitd pentru depunerea proiectelor este 4 martie 2014 ora 17.00 (CET).

Consortiul EuroNanoMed Il ERA NET dlocd un buget 9.190.000 euro pentru al 5-led apel. Al 5-led apel
EuroNanoMed Il ERA NET este finantat de catre agentii de finantare din 14 t{ari europene partenere in consortiul
proiectului — Franta; Belgia/Flanders; Belgia/Wallonia; Israel; 1talid; Letonia; Litudnia; Norvegia; Polonia; Portugalia;
Romanid; Spania; Suedia.

Apelul este deschis pentru propuneri inovatoare de cercetare transnationale axate pe nanomedicina, descrise
maijosin cele treiteme:

e Medicinaregenerativa;

« Diagnostic;

e Sistemecueliberaretinta.

Consortiul proiectuluitrebuie sa fie format din minim de trei grupuri de cercetare din trei tari diferite, inclusiv cel
putin doud grupuri de cercetare eligibile din EuroNanoMed Il tard/regiuni care participa la al 5-lea apel transnational.
Numarul maxim de participanti pentru consortiul proiectului este de sapte.

Apelul este finantat din fondurile nationale ale tarilor participante care sprijina participarea in proiecte comune
de cercetare. Institutiile care aplica pentru finantare trebuie sa fie eligibile conform regulilor nationale de finantare ale
tarilor din care fac parte. Pot participa parteneri de tipul: companii (IMM-uri, intreprinderi mari), organizatii de
cercetare (institute de cercetare, universitati etc.).

Mdi multe informdtii: http://www.eurondnomed.net/joint-cdlls/5th-joint-cdll-2014-cdll-dnnouncement/,
http://uefiscdi.gov.ro/drticole/3456/Apel-in-pregdtire-EuroNdnoMed-1I-ERA-NET-2013.htm

Revista de Pieldrie Incaltdminte 13 (2013) 4



APEL BIODIVERSA / FACCE-JPI
"Promovarea sinergiilor si reducerea compromisurilor intre producerea de hran3,
biodiversitate si beneficiile ecosistemice"

@ biodivers Q

BiodivERSA ERA-NET si FACCE-JPI au lansat apelul comun pentru proiecte de cercetare pe tema "Promovadrea
sinergiilor si reducerea compromisurilor intre producerea de hrana, biodiversitate si beneficiile ecosistemice".

BiodivERSA este o retea formata din organizatii nationale de finantare simanagement a programelor de cercetare
pe tema biodiversitatii In Europa. Obiectivele acestui ERA-NET sunt de @ promova cooperarea intre agentiile de
finantare in domeniul cercetarii biodiversitatii si pentru a coordona programele de cercetare |a nivel strategic si de
management pentru a dezvolta in cele din urma si implementa activitati comune. Aceasta include cartografierea
cadrului de cercetare a biodiversitatii in Europd, promovared interfetei stiinta-societate/politica in proiecte de
cercetare silansarea apelurilor de proiecte comune.

Initiativa de programare in comun privind agricultura, securitatea alimentara si schimbarile climatice (FACCE-JPI)
reuneste 21 de tari angajate in construirea unui spatiu european de cercetare integrata (ERA) ce vizeaza o abordare
interconectata a provocarilor dgriculturii durabile, siguranta alimentara si impactul schimbarilor climatice. FACCE-JPI
ofera si conduce cercetari in sprijinul productiei agricole durabile si a unei cresteri economice, pentru a contribui la o
bioeconomie europeand, in acelasi timp cu mentinerea si restabilirea serviciilor ecosistemice sub impactul
schimbarilor climatice actuale siviitoare.

Tari participante

Echipe stiintifice vor fi invitate sa formeze consortii de cercetare transnationale cu parteneriate formate din
minimum 3 tari participante [a apel.

Tarile participante 1a apel sunt: Austrid, Bulgaria, Cipru, Elvetia, Franta, Germania, Lituania, Olanda, Norvegia,
Portugalia, Romania, Spania, Suedia, Turcia.

Tematici

Apelul abordeaza urmatoarele teme:

T1:Tn ce masura poate biodiversitatea sa sprijine mai bine 3gro-ecosistemele / sistemele de productie agricold din
punct de vedere al multi-functionalitatii si al rezultatelor in contextul schimbarilor globale?
productie agricola care beneficiaza de biodiversitate si serviciile ecosistemice?

Propunerile de proiecte de cercetare vor fi evaluadte pe criterii de excelenta stiintifica si relevanta a politicilor din
domeniu. Este de asemenea de asteptat ca scopul propunerilor de proiecte europene sa aiba o concreta valoare
adaugata prin cercetarile intreprinse.

Proiectele cu parteneri din diferitele tari participante 1a apel trebuie sa fie in conformitate cu obiectivele si
criteriile de eligibilitate nationale.

Buget

Bugetul total al dpeluluieste de 9,7 M€ siimplica participarea a 14 tari.
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Romania dloca pentru dcest apel un buget de 300.000 €.

Termene-limita

e 16decembrie 2013 (5 p.m. CET): data limita inregistrare pre-propuneride proiecte

e 14februarie 2014 (5 p.m. CET): data limita inregistrare proiecte

e Februdrie-mai2014:review extern propuneri

e Sfarsitul lunii mai-Tnceputul luniiiunie 2014: evaludrea proiectelor si clasamentul final
e Mijlocul luniiiunie 2014: decizid de finantare

e Octombrie 2014 -februarie 2015: data deincepere a proiectelor

Mai multe informatii: http://uefiscdi.gov.ro/drticole/3428/BiodivERsA-FACCE-JPI.html

APEL CHIST-ERA 2013

Afost deschis cel de-al 4-lea apel in cadrul proiectului CHIST-ERA (European Coordinated Research on Long-term
Challenges in Information and Communication Sciences and Technologies ERANET) pentru propuneri de proiecte in
urmatodrele doua domenii:

+ Adaptive Machines in Complex Environments (AMCE)

» Heterogeneous Distributed Computing (HDC)

Romania va sustine participarea cercetatorilor in ambele tematici de cercetare, prin Unitatea Executiva pentru
Findntared Invatdmantului Superior, & Cercetarii, Dezvoltarii si Inovarii (UEFISCDI).

Apelul este dedicat proiectelor coldaborative multidisciplinare cu uninalt grad inovativ, ideilor si solutiilor originale
care implica competente interdisciplinare, iar instrumentul comun de findntare creat in dcest scop va sustine grupuri
internationale de cercetatori capabili sa abordeze cele mainoi siincitante topici.

Bugetul Romanieiin acest call este de max. 1.000.000 euro pentru ambele tematicisi va fi asigurat din Programul
Idei (maxim 250.000 euro echivalent lei/proiect, pentru echipa de cercetare din Romania).

Institutiile care dplica pentru finantare trebuie sa fie eligibile conform regulilor nationale de finantare ale tarilor
din care fac parte. Grupurile multidisciplinare de cercetare ce alcatuiesc consortiul proiectului pot sa cuprindd minim 3
parteneri din cel putin 3 tari participante la apel. De asemenea, se va urmari ca partenerii dintr-o singura tara
participantala consortiu sa nu depaseasca 60% din finantarea pe proiectul respectiv.

Pentru aplicantii din Romania: proiectul se desfasoara intr-o institutie sau unitate de cercetare-dezvoltare din
Romania, inclusiv intr-o institutie de invatamant superior (institutie gazda). Institutia gazda nu poate fi o intreprindere,
insensullegislatiei privind djutorul de stat.

Propunerile se pot depune pana cel tarziu 21 ianuarie 2014 (17:00 CET).

Mai multe informatii: http://www.chisterd.eu/cdll-2013-Gnnouncement, http://uefiscdi.gov.ro/drticole/3438/Apel-
CHIST-ERA-2013.html

LANSARE COMPETITIE PREMIEREA REZULTATELOR CERCETARII - ARTICOLE
COMPETITIE 2013 PROGRAM RESURSE UMANE

A fost 13nsatd competitia 2013 pentru PREMIEREA REZULTATELOR CERCETARII - ARTICOLE din cidrul Programului
Resurse Umane. Competitia se adreseaza cercetatorilor afiliati unor institutii din Romania, autori de articole stiintifice
publicate Tn reviste indexate de Thomson Reuters in Science Citation Index Expanded ("Science"), Social Sciences
Citation Index ("Social Sciences") sau Arts & Humanities Citation Index ("Arts & Humanities").
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Se premiaza doar articolele publicate in reviste indexate ISI care du incadrarea "document type" ca (1) "article"; (2)
"review". Tn czul ,Socidl Sciences” se vor lud in considerdre pentru premiere si articole 3vand incidrired “Article;

Proceedings Paper”.

Pentru premiile acordate din bugetul anului 2013 se primesc cereri de finantare in regim continuu, pana la data de
29 noiembrie 2013. Cererile vor fi analizate si admise / respinse in ordinea primirii lor. Cererile ddmise vor fi platite in
ordined admiteriilor, in limita fondurilor disponibile.

Mai multe informatii: http.//uefiscdi.gov.ro/drticole/3324/Péchet-de-informdtii-Articole-2013.html
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EVENIMENTE INTERNE Sl INTERNATIONALE

AL 5-LEA SIMPOZION INTERNATIONAL AL ENERGIEI DIN BIOMASA SI DESEURI VENETIA 2014
17-20 NOIEMBRIE 2014, VENETIA, ITALIA

C SN s
=

Simpozionul din Venetia 2014 va dvea loc pe insulda San Servolo, din Venetia, Italia, in perioada 17-20 noiembrie 2014.

Tematici

e Caracterizarea biomaseisia deseurilor ca o potentiala sursa de energie
e Combustibil din surse regenerabile (biodiesel, bioetanol, lichefieread gazelor, hidrogen)
» Digestie anaeroba

e Combustibil derivat din deseurimenajere / Combustibil solid recuperat
e Tratamenttermic (combustie, piroliza, gazificare si dltele)

e Aspecte economice

e Instrumente de decizie

e Politicisiaspectejuridice

e Schimbariclimatice

e Aspecte ecotoxicologice si probleme de sanatate

e Acceptareade catre public

e Experientesinoievolutii

e Tariincursde dezvoltare

Termene-limita

Rezumatele se pot trimite online panad la data de 28 februarie 2014.

Evaluare

Rezumatele trimise vor trece printr-o selectie riguroasa efectuata de catre experti de renume mondial in
managementul deseurilor, reprezentati de Consiliul Consultativ International al Simpozionului si de Comitetul Executiv
de Program.

Toate lucrarile findle acceptate 1a simpozionul din Venetia 2014, inclusiv lucrdrile programate
in sesiunile de postere, vor fi publicate intr-un volum special, care va fi trimis 13 Scopus si Thomson ISI (ISTP, CPCl, Web of
Science) pentruindexare.

n plus, o serie de lucrari vor fi revizuite de experti pentru publicire in Waste Management, revista stiintifica cu cel
maimare IF (2.485) in domeniu, publicata de Elsevier.

Maimulte informatii: http://venicesymposium.it/
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A 9-A CONFERINTA A DEZVOLTARII DURABILE PRIVIND ENERGIA, APA $I SISTEMELE DE MEDIU
20-27 SEPTEMBRIE 2014, VENETIA-ISTANBUL

Conferinta privind dezvoltarea durabild a energiei, apei si sistemelor de mediu (SDEWES) este dedicata
imbunatatirii si diseminarii cunostintelor referitoare 1a metodele, politicile si tehnologiile pentru cresterea
sustenabilitatii printr-o economie bazata pe cunoastere, luand in considerare pilonii economici, sociali si de mediu,
precum si prin metode de evaluare si masurare a dezvoltarii durabile cu privire la energie, transport, apa, mediu,
sisteme de productie de dlimente si combinatii ale dcestora. Durabilitatea fiind, de dsemenea, un teren perfect pentru
evaluarea interdisciplinara si multi-culturala a sistemelor complexe, Conferinta SDEWES a devenit, in primul deceniu al
secolului 21, un cadru important pentru oameni de stiinta, ingineri, factori de decizie politica, studenti si alte parti
interesate din aceste domenii pentru a se intalni, discuta si diseminaideinoi.

Calitatea stiintifica a conferintei este confirmata de faptul ca reviste stiintifice internationale importante, precum

aAn n

"Energy - The International Journal", "Applied Energy", "Journal of Cleaner Production”, "Energy Conversion and

Mandgement", "Waste Management & Research", "Thermal Science", "Management of Environmental Quality",

"Chemical Engineering Transactions" si dltele du dedicat numere specidle lucrarilor prezentate |1a conferinta SDEWES.
Ced de-a 9-a conferinta SDEWES 2014 va avea loc in cadrul unei croaziere din Venetia, Italia, pana la Istanbul,

Turcia, intre 20si 27 septembrie 2014.
Mai multe informatii: http://www.mediterrdnedn2014.sdewes.org/céll.php
CONGRES Sl EXPOZITIE PRIVIND TENDINTELE ACTUALE iN EDUCATIA iN DOMENIUL STIINTEI SI TEHNOLOGIEI

(SCITEED)
24-27 APRILIE 2014, FETHIYE/MUGLA, TURCIA

International Congress & Exhil on Curr%nt- )

Irends on Scie Technolo: DN,/

Congresul si expozitia privind tendintele actuale Tn educatia in domeniul stiintei si tehnologiei (SCITEED) va dvea
locin perioada 24-27 aprilie 2014, in Fethiye/Mugla, Turcia.

Obiectivul SCITEED este de a reuni oameni de stiinta din Tnvatamant, administratori, consilieri, expertiin educatie,
profesori, absolventi si reprezentanti ai societatii civile pentru a impartasi si discuta cunostinte teoretice si practice in
domeniul stiintific.

Temele principale sunt: cercetari referitoare la aspectele psihologice ale Tnvatarii in domeniul stiintei, probleme si
tendinte actuale privind educatia in domeniul stiintei, educatia profesorilor de stiinte, politica de educatie, studii
referitoare la practica educatieiin domeniul stiintei.

Termenul-limita pentru trimiterea rezumatelor a fost prelungit panala data de 31ianuarie 2014.

Mai multe informatii: www.sciteed.org
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A 4-A CONFERINTA INTERNATIONALA PRIVIND TENDINTELE DE DEZVOLTARE S| ABORDARILE INOVATOARE iN
INDUSTRIA TEXTILELOR
6-7 IUNIE 2014, BELGRAD, SERBIA

The College of Textile Design, Technology and Management si Camera de Comert din Belgrad vor orgdniza A 4-a
Conferinta Internationala privind Tendintele de Dezvoltare si Abordarile Inovatoare in Industria Textilelor, in perioada
6-7 iunie 2014, 1n Belgrad, Serbia.

Obiectivele conferintei sunt schimbul de cunostinte, experienta si informatii relevante pentru adaptarea la
cerintele pietei, competitivitatea si schimbarea structurii de productie in domeniul designului, tehnologiei si
managementului ca o necesitate pentru supravietuireain industria textila.

Tematicile conferintei cuprind: moda si designul in industria textila moderna, promovarea in industria modei,
moda si comunicare, aplicarea creativa a tehnologieiin designul textil, tendintele actuale in productia de textile, fibre si
materidle avansate, progrese in prelucrarea textilelor, nanotehnologia in domeniul textilelor, biotehnologia in textile,
textile medicale, textile inteligente, modificare suprafetelor, acoperire si textile functionale, culoarea si vopsirea
textilelor, textile tehnice si de protectie, simulare si modelare, promovarea productiei si serviciilor de dezvoltare,
ecologiain domeniul textilelor, gestionadrea sistemelor de productie in afaceri, marketing de moda.

Maimulte informatii: http://www.vtts.edu.rs/

LESHOW - A 17-A EXPOZITIE INTERNATIONALA DE PIELE S| BLANA
20-22 MAI 2014, MOSCOVA

=L}

20-22
MOSCcow
www.leshow.ru m n
17* International

Leather & Fur " moscow

Fashion Fair R

Cea de-a 17-a Expozitie Internationala de piele si blana LeShow este organizata de Turkel Fair Organization Incin
perioada 20-22 mai 2014, 1a Moscova. Renumita expozitie LeShow se organizeaza din anul 1997 si se numara printre
cele mai profesionale expozitii de piele si blana din lume. Evenimentul are un mare impact comercial, iar numarul de
expozanti si vizitatori se mareste in fiecare an. in cadrul expozitiei se vor regasi: confectii din piele si din bland, confectii
textile cugulere de blana, piele siblana semi-prelucrata, accesorii.

Mai multe informatii: http://leshow.ru/english/index.htm|

A 11-A CONFERINTA INTERNATIONALA PRIVIND FITOTEHNOLOGIILE
30 SEPTEMBRIE - 3 OCTOMBRIE 2014, HERAKLION, CRETA, GRECIA

Aceasta conferinta ofera oamenilor de stiinta, inginerilor, consultantilor si altor parti interesate oportunitatea de
a explora si discuta modul in care evolutiile recente in domeniul fitotehnologiilor abordeaza provocarile de mediu
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actuale. Fitotehnologiile se refera la tehnologiile pe baza de plante utilizate in scopul curatarii apei, solului, aerului si
prestarea de servicii ecosistemice, inclusiv producerea energiei din biomasa.

Printre tematicile conferintei se numara: cercetari legate de fitoremedierea terenurilor contaminate,
fitoremedierea metalelor toxice, fitotehnologii pentru economii in dezvoltare, restaurarea si crearea de habitate,
culturi energetice si biocombustibili, biomasa si bioenergie, sechestrarea carbonului, gestionarea apelor pluviale,
interactiuni plante-nanoparticule, sustenabilitate, inginerie moleculara legata de fitotehnologii, servicii de mediu etc.

O parte din lucrari vor fi selectate si publicate in International Journal of Phytoremediation, in urma evaluarii
colegiale.

Mai multe informatii: http://www.phytotechnologies2014.gr
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PREMII S1 MEDALII

Medals and awards received by INCDTP — Division ICPI researchers:
Medalii si premii obtinute de cercetatorii din INCDTP - Sucursala ICPI:

Two gold medals awarded to authors Marian
Crudu, Viorica Deselnicu, lodnnis loannidis, Dana-
Corind Deselnicu, Andra Manueld Crudu for the
invention entitled "Tanning Composition and Process
for Tanning Bovine Hides", at the Brussels Innova
invention fair, which took place from 14 to 16
November 2013, in Brussels.

DIPLOMA

Crudu Marian,Deselnicu Viorica,Toannidi
piuu Dana Corina, Crudu Andrg

One gold medal awarded to authors Durmus
Alpdslan Kaya, Madalina Georgiana Albu, Zina Vuluga,
Nizami Duran, Luminita Florica Albu, Ahmet Mert for
the invention entitled "Antimicrobial Collagen Wound
Dressing", at the Brussels Innova invention fdir, which
took place from 14 to 16 November 2013, in Brussels.
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Doua medalii de aur acordate autorilor Marian
Crudu, Viorica Deselnicu, lodnnis loannidis, Dana-
Corina Deselnicu, Andra Manueld Crudu pentru
inventia "Tanning Composition and Process for Tanning
Bovine Hides", la salonul de inventii Brussels Innova,
care a avut loc in perioada 14-16 noiembrie 2013, la
Bruxelles.

O medalie de aur acordata autorilor Durmus
Alpaslan Kayd, Madalina Georgiana Albu, Zina Vuluga,
Nizami Duran, Luminita Florica Albu, Ahmet Mert
pentru inventia "Antimicrobial Collagen Wound
Dressing", la salonul de inventii Brussels Innova, care a
avutlocin perioada 14-16 noiembrie 2013, I3 Bruxelles.




_DIPLOMA
Eureka!

THE BELGIAN AND INTERNATIONAL TRADE FAIR
FOR TECHNOLOGICAL INNOVATION

Durmus Alpaslan Kaya, Albu Madalina Geargiana, Zina
Wuluga, Nizami Duran, Luminita Flarica Albu, Ahmet

IREI1; CRCHIN, MUS T34 A oML UNIYLRSLT,

IoEHhe nnovaion
Antimicrabial collagen wound dressing

Gold medal

One gold medal awarded to authors Madalina
Georgiana Albu, loan Lascdr, Dragos George
Zamfirescu, Maya Simionescu, lon Zegrea, Irina
Domnica Titorencu, Marius Popescu, Georgeta
Bumbeneci for the invention entitled "Nervous
Conductors Made of Collagen and Process for Preparing
the Same", dt the Brussels Innova invention fdir, which
took place from 14 to 16 November 2013, in Brussels.

O medalie de aur acordata autorilor Madalina
Georgiana Albu, loan Lascar, Dragos George
Zamfirescu, Maya Simionescu, lon Zegrea, lIrina
Domnica Titorencu, Marius Popescu, Georgeta
Bumbeneci pentru inventia "Nervous Conductors
Made of Collagen and Process for Preparing the Same",
la salonul de inventii Brussels Innova, care a avut loc in
perioada 14-16 noiembrie 2013, la Bruxelles.

DIPLOMA

Eureka! j

|

THE BELGIAN AND INTERMATIONAL TRADE FAIR
FOR TECHNOLOGICAL INNOVATION

Albu Madalina Georglana,Lascar loan, Zamfirescu
Dragos George, Simionescu Maya, Zegrea lon,
Titorencu Irina Domnica, Popescu Marius, Bumbeneci

THE KATIONAL RESEARCH BOEVELOPMENT INSTITUTE FOR TEXTILE AND
ER (INCDTP

Nervous conductors made of collagen and process for
preparing the same

Gold medal
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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

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
incdltdminte

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

Determinarea comportdrii la imersie in medii lichide a tdlpilor pentru incdltdmintea de protectie — tdlpi
cauciuc, TR, PVC

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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INCOTP  INCDTP — SUCURSALA INSTITUTUL DE CERCETARI PIELARIE-INCALTAMINTE  ICPI

METHODS FOR RHEOLOGIC
CHARACTERISTICS (VISCOSITY)
METODE PENTRU CARACTERISTICI

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 adhesion 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 uppers seams resistance — footwear

ELECTROCHEMICAL METHODS Determinarea rezistentei cuséturilor fetelor — incdltéminte
METODE ELECTROCHIMICE

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

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 ledather 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 leather industry

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

Determining mineral ether extractable substances content - Used waters in the ledther 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

:

iz
~
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Determining pentdchlorophenol content — Finished leathers

Determindred continutului de pentdclorfenol — Piei finite
Determining formaldeh{de 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

RUBBER TESTS
INCERCARI PENTRU CAUCIUC

Determining elasticity — hard rubber

Determindred eldsticitdtii — cduciuc vulcdnizat
Determining tear resistance — hdard rubber
Determindred rezistentei Id sfdsiere — cauciuc vulcanizat

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

Residual deformation from compression — hard or thermoplastic rubber; cellular polymeric materials
Deformarea remanentd la compresie — cauciuc vulcanizat sau termoplastic; materiale polimerice

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 publishing in 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. It is 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
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93 lon Minulescu Street, code 030215, Bucharest, Romania
Phone: +4021-323.50.60; Fax: +4021-323.52.80.
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INSTRUCTIUNI PENTRU AUTORI

Prezentarea lucrarilor

Lucrarile stiintifice se vor prezenta redactiei spre publicare in limba romana si in limba
engleza de catre autorii romani, siin limba engleza de cétre autorii straini.

Continutul lucrarii trebuie sa fie clar si cat mai concis posibil. Articolele nu vor depdsi 15
pagini, inclusiv figurile si tabelele. Lucrarea va fi impartita in paragrafe si capitole intr-o
succesiune logicd. Este recomandata clasificarea zecimald. Articolele vor intruni un inalt
standard stiintific i tehnic. Toate manuscrisele vor fi editate utilizind 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 va fi centrat, 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 corespondenta cu adresa completa.

Rezumat: Un rezumat de 200-250 cuvinte va insoti lucrarea (font TNR 8). Rezumatul
trebuie sa descrie continutul lucrarii 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 si pe scurt.

Rezultate si Discutii. Aceastd sectiune poate fi separata in doud parti. Se vor evita
repetitiile care nu sunt necesare.

Concluzii. Tn aceasts sectiune vor fi discutate rezultatele generale ale cercetérii.
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 incét sa fie ugor de inteles si vor fi
denumite ,Figuri”; denumirea lor va fi datd sub figura propriu-zisa. Ele vor fi plasate
imediat Ianga (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 s3 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 |a 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 nomenclatura in chimie, iar in text este preferabil sa se foloseasca numele

substantelorin loc de formule chimice.
Referinte bibliografice. Vor fi numerotate in continuare, in ordinea citdrii, i notate in text

prin cifre corespunzdtoare, in paranteze patrate; bibliografia va contine si lucrari recent
publicate. Nu este permisa folosirea notelor de subsol. Dacd lucrdrile citate sunt in altd
limba decét limba engleza, se va oferi titlul in limba englezd, urmat de precizarea limbii
originale in parantezd 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, numarul volumului, numdrul
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 citat3 in original, se va indica dupé 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 (dacd 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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