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INFLUENCE OF RETANNING MATERIALS WITH DIFFERENT PROPERTIES ON THE FLAMMABILITY OF
LEATHER

INFLUENTA MATERIALELOR DE RETABACIRE CU DIFERITE PROPRIETATI ASUPRA INFLAMABILITATII PIELII

Fan CHENG', Lingyun JIANG", Wuyong CHEN"', Carmen Cornelia GAIDAU’, Lucretia MIU?

'Nationdl Engineering Laboratory for Cledn Technology of Ledther Mdnuficture, Sichudn University, Chengdu 610065, P. R. Chind, email:
ffffcheng2008@163.com, wuyong.chen@163.com
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INFLUENCE OF RETANNING MATERIALS WITH DIFFERENT PROPERTIES ON THE FLAMMARBILITY OF LEATHER

ABSTRACT. During ledther making, plenty of materials are ddded to the hide fiber in some {redtments including tanning, retanning and fatliquoring. Most of these
procegses and materials impact the flammability of ledther. In this paper, effects of properties of retanning agents on leather flimmability were emphatically
discussed. First, six retanning agents were selected, including Chromitan, vegetable tannin, glutaraldehyde, syntans and orgdanophosphorus dgent, to tredt cattle
wet blue with routine processes. Then the flimmability of the retdnned and the control ledther was evadluated by vertical flaime test, oxygen index test and smoke
density test. The surface ared of the retanned leather was dlso medsured by nitrogen adsorption method. The results show that the effect of different properties of
retanning dgents on ledther flaimmability varies greatly. This is mdinly due to three dspects: the combining ways between retdnning agents and ledther fibres, the
filling ability of retanning materidls to ledther and the flame resistant element contdined in retdnning dgents. These results mady offer some guidance for the choices
of retdnning agent for fire-resistant leather.

KEY WORDS: retanning materials, leather, flimmability

INFLUENTA MATERIALELOR DE RETABACIRE CU DIFERITE PROPRIETI:\]'I ASUPRA INFLAMABILITATII PIELII

REZUMAT. n timpul fabricarii pielii, fibrele acesteia se trateaza cu o serie de materiale in cadrul unor operatiuni precum tibdcirea, retdbacirea si ungerea.
Majoritatea acestor procese si materiale auimpact asupra inflamabilitatii pielii. n aceasta lucrare s-a discutat influenta proprietatilor agentilor de retdbacire asupra
inflamabilitatii pielii. Mai intai s-au selectat sase agenti de retabacire, printre care Chromitan, tanin vegetal, glutaraldehid3, sintan si agent organofosforic, pentru
tratarea pieilor bovine cromate utilizand procese conventionale. Apoi s-a evaluat inflamabilitatea pielii retabdcite si a celei martor prin incercarea verticala la
flacara, determinarea indicelui de oxigen si determinarea densitatii fumului. S-a masurat si aria suprafetei pielii retabacite prin metoda adsorbtiei azotului.
Rezultatele arata ca efectul diferitelor proprietdti ale agentilor de retabacire asupra inflamabilitatii pielii variaza foarte mult. Acest lucru se datoreaza, in principal,
urmatoarelor trei aspecte: modalitdtile de combinare intre agentii de retabdcire si fibrele pielii, capacitatea materialelor de retabdcire de umplere a pielii si
elementele rezistente la foc continute in agentii de retdbacire. Aceste rezultate pot oferi cateva sfaturi privind alegerea agentului de retdbacire pentru pielea
rezistentd la foc.

CUVINTE CHEIE: materiale de retdbdcire, piele, inflamabilitate

L'INFLUENCE DES MATERIAUX DE RETANNAGE AVEC DES PROPRIETES DIFFERENTES SUR L'INFLAMMARBILITE DU CUIR

RESUME. Lors de |3 fabrication de 13 pedu, les fibres sont triitées dvec une variété de matéridux en dppliquint des opérations telles que le tinnage, le retinnige et 13
lubrificdtion. La plupart de ces procédés et matéridux ont un impact sur Pinflimmabilité du cuir. Ddns cet article on a discuté les effets des propriétés des dgents de
retdnnage sur l'inflammabilité de cuir. Tout d'abord, on d sélectionné six dgents de retanndge y compris Chromitan, un tanin végétal, 13 glutaraldéhyde, des syntdns
et un agent organophosphoré, pour trditer les cuirs boving chromés en employant les processus de routine. Puis on a évalué 'inflammabilité du cuir retanné et de
controle par le test de flimme verticale, le test de l'indice d'oxygene et le test de densité de fumée. La surface du cuir retdnné a été également mesurée par |a
méthode d'adsorption d'dzote. Les résultats montrent que l'effet de différentes propriétés des dgents de retannage sur l'inflimmabilité du cuir varie
considérablement. Ceci est principalement di dux trois dspects suivants: les moyens de combindison entre les dgents de retannage et les fibres de cuir, |a capacité
de remplissage du cuir des matéridux a retanner et I'élément résistant a 1a flimme contenue ddns les dgents de retdnnage. Ces résultdts peuvent donner une
orientation pour le choix d'un agent de retanndge pour le cuir résistant au feu.

MOTS CLES: matéridux de retidnnage, cuir, inflimmabilité

INTRODUCTION INTRODUCERE

To make animal skins into finished and utility Pentru a trangforma pieile de dnimdle in piei finite
ledthers, skins have to be tredted with many processes si utile, dcestea sunt tratdte prin intermediul mai
including sodking, degredsing, unhdiring, liming, multor procege, printre care Tnmuiered, degresdred,
picking, tanning, retinning, fatliquoring 3nd finishing. indepartarea parului, cenusarirea, piclarea, tabdcirea,

retdbacired, ungered si finisared. In timpul 3cestor

During these processes, many sorts of materials were : ! ! ate
procese, pielea este tratata cu mai multe tipuri de

added in the ledther system and therefore would

* Correspondence to: Wuyong CHEN, Ndtiondl Engineering Ldbordtory for Cledn Technology of Ledther Mdnufdcture, Sichudn University, Chengdu 610065,
P. R. Chind, emdil: wuyong.chen@163.com
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influence the flammability of leather. Among those
treatments, retanning is one of the most important
factors that affect fire retardance of ledather [1]. At
present the effects of tanning [2], retanning [3],
fatliquoring [4] and finishing [5] on the flammability of
ledther were studied in domestic. But the effect of
retanning was only studied with different retanning
agent dosages and the results obtained were exhibited
without analyzing the relation between the properties
of retanning material and the fire-resistance of leather.
In this experiment, six common kinds of retanning
agents with different properties were selected to treat
the cattle wet blue. Then the flammability of the
retdnned leathers and the control samples was
measured by vertical flame (ALCA Method E 50) test,
oxygen index (Ol) test (ASTM D 2863-77) and smoke
density (GB/T 8627) test. During the test, we used
precise sampling and extra mechanical freatment to
elimindte the influence of region difference of wet blue
and mechanical action on the result and to obtain a
more dccurdte consequence.

EXPERIMENTAL

Materials

Cattle Wet-blue, tanned with routine method, was
shaved to a thickness of 1.2 mm. The six retdnning
agents were commercidl products and their properties
dreshowninTable 1and Table 2.

materiale, iar dcested pot influentd inflamabilitated
pielii. Dintre aceste tratamente, retabacirea reprezinta
unul dintre cei mai importanti factori care afecteaza
rezistenta |3 foc & pielii [1]. in prezent, influenta tib&cirii
[2], retabacirii [3], ungerii [4] si finisdrii [5] dsupra
inflamabilitatii pielii a fost studidtd la nivel local. ins3
influenta retabacirii a fost studiata doar utilizand diferite
oferte de agent de retabacire, iar rezultatele obtinute au
fost prezentate fara a analiza relatia dintre proprietatile
materidlului de retabécire si rezistenta 13 foc & pielii. in
dcest experiment, s-dau selectat sase tipuri de agenti de
retabacire comuni cu proprietati diferite pentru {ratarea
pieilor bovine cromate. Apoi s-a determinat
inflamabilitated probelor de piele retabacite si a probei
martor prin incercarea verticala |a flacara (metoda ALCA
E 50), determindrea indicelui de oxigen (Ol) (ASTM D
2863-77) si determinarea densitatii fumului (GB/T 8627).
n timpul testelor, probele s-au prelevat cu precizie si s-a
dplicat un tratdament mecanic suplimentar pentru a
elimina influenta diferentei de regiune a pieilor cromate
si 0 actiune mecanica asupra rezultatului si pentru a
obtine unrezultat mai exact.

PARTEA EXPERIMENTALA

Materiale

Pieile bovine cromate, tabacite cu metoda
conventionala, au fost faltuite 13 o grosime de 1,2 mm.
Cei sdse dgenti de retabacire au fost produse comerciale,
iar proprietatile lor sunt prezentdte in Tabelele 1 si 2.

Table 1: Six retanning agents selected in the experiment
Tabelul 1: Descrierea celor sase agenti de retabacire selectati pentru experiment

Mineral tanning agent

Shioizn Agent tandnt minerdl

Chemical industry,

22 Minfeng, Chongging

Modified
glutardldehyde Glutaraldehyde
Glutaraldehidd Glutaraldehida

modificatd

Glutaraldehyde
Glutaraldehidd

Organic Limited

> o,
= Corporation, Wuhan

Aromatic syntan

Bdsytdn AN
sv4 Sintdn dromdtic

Aromatic sulfonic condensate
Condensdt sulfonic Gromdtic

96% BASF

Leather and Footwear Journal 13 (2013) 3
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Table 2: Properties of retanning agents
Tabelul 2: Proprietatile agentilor de retdabacire

Coordi bond
Chrome complex ion oordindte bonds None

Chromitdn Complex dl ionului de crom Legaturi Niciunul
coordindtive
Modified
glutaraldehyde Aldehyde group Covilent bonds . None
Glutaraldehidd Grupd aldehidicd Legdturi covalente Niciunul
modificatd

Basytan AN

Sulfonic and hydroxyl group
Grupd sulfonicd si hidroxil

Hydrogen dnd
electrfvalint _bonds " None
egaturi Niciunul

electrovalente si de

hidrogen

The number of “+” represents the filling dbility and the filling ability ranks ds: “+++” > “++” > “+”
Numdrul de ,,+” reprezintd capacitatea de umplere, in ordinea urmdtoare: ,+++” > ,++” >  +”

Preparation of Retanned Leather Samples

Twelve sample pieces (35cm x 40cm) were
symmetrically cut from the part next to the back bone
of the cattle wet blue. The six sdmples from the right
part were weighed and then prepared with 4%
different retanning agents based on the weight of the
single sample. The findl retanned ledthers were marked
as Al, B1, C1, D1, E1, F1, respectively. Matched pieces
from the left part were taken for the control samples
and marked with A0, BO, CO, DO, EO, FO, respectively.
The control samples were treated with the same
operation but without adding retanning agent.

After retanning, all the samples were sepdrately
thrown into d drum and tredted in 3 300% float for 3h at
30°Cto eliminate the effect of mechanical dction on the
flammability test results. After that they were dried and
then stretched flat.

Revista de Pielarie Incaltaminte 13 (2013) 3

Prepararea probelor de piele retabacita

S-du prelevat simetric 12 probe (35cm x 40cm) de
piele bovina cromata din regiunea de langa sira spinarii.
Cele sase probe din partea dreapta au fost cantarite si
dpoi tratate cu o oferta de 4% agenti de retdbacire
diferiti, pe baza greutatii unei singure probe. Pieile
retabacite au fost notate cu A1, B1, C1, D1, E1 si F1.
Probele identice din partea stanga du fost considerate
probe martor si notate cu A0, BO, CO, DO, EO si FO.
Probele martor au fost supuse aceleidsi operatii, dar
fara ase adduga agent de retabacire.

Dupa retdbacire, toate probele au fost puse
separat intr-un butoi si tratate intr-o flota de 300%,
timp de 3h, 13 30°C, pentru a elimina influenta actiunii
mecdnice asupra rezultatelor testelor de
inflamabilitate. Dupad aceea probele du fost lasate sa se
usuce si dufostintinse.
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Sampling for Flammability Test

Aset of samples, including 5 pieces for the vertical
flame test, 5 pieces for oxygen index test and 3 pieces
for smoke density test were taken from each retanned
and control ledther piece. The samples for the vertical
flame test were 51mm by 317.5mm, and their long axis
was perpendiculdar to backbone. Oxygen index test
samples were 52mm by 140mm dnd samples for smoke
density test were 50mm by 52mm. The prepared
samples were stored in @ chamber at 20+£1°C and
65+2% relative humidity for 48h, and then the
thickness of edch sample was measured.

Flammability Test

The vertical flame, the oxygen index and the
smoke density of all the samples were tested according
to ALCA Method E50, ASTM D 2863-77 and GB/T 8627-
1999 respectively.

Determination of Surface Area of Leather

The samples were cut into small particles and
0.3~0.5g were taken respectively for the measurement
accordingto GB/T19587-2004.

RESULTS AND DISCUSSIONS

Vertical Flame and Oxygen Index Analyses

The lower the vertical flame test indexes,
including after-flame, after-glow, char length and
weight loss, the better the flame resistance of leather.
The oxygen index (Ol) indicidtes the minimum
concentration of oxygen needed to keep the sample
burning. The greater the oxygen index, the more
difficul{the burning.

The vertical flame test and Ol test results are
shown in Table 3 dand Table 4. According to an early
study [3], the flame resistance of ledather was usually
wedkened after retanning. From the results in this
experiment, the flaimmability of ledther retanned with
chromitan and modified glutaraldehyde was almost
unchanged. This is possibly because the combining
ways between retanning materials and leather fibres

Prelevarea probelor pentru testarea inflamabilitatii

Din fiecare esantion de piele retabacita si martor s-a
prelevat un set de probe cuprinzand 5 probe pentru
ncercdrea verticala | flacara, 5 probe pentru determinarea
indicelui de oxigen si 3 probe pentru determinarea densitatii
fumului. Probele pentru incercarea verticala Ia flacara au
avutdimensiunile 51 mmx317,5 mm, iar lungimea acestora
a fost perpendiculara pe sira spindrii. Probele pentru
determinarea indicelui de oxigen dau dvut dimensiunile 52
mm x 140 mm, iar probele pentru determinared densitatii
fumului au avut dimensiunile 50 mm x 52 mm. Probele
pregdtite au fost depozitate intr-o camera, la 20+1°C si
65+2% umiditate relativa, timp de 48 h si dpoi s-a masurat
grosimea fiecdrei probe.

Testul de inflamabilitate

Tncercdred verticald 15 flacidrd, determindred
indicelui de oxigen si determinarea densitatii fumului
pentru toate probele s-au efectudt conform metodelor
ALCAE50,ASTM D 2863-77 5i GB/T 8627-1999.

Determinarea ariei suprafetei pielii

Probele s-au tdiat Tn particule mici si s-au luat
0,3~0,5 g pentru masuratori conform GB/T19587-2004.

REZULTATE SI DISCUTII

Incercarea vertical3 la flacirs si determinarea indicelui
de oxigen

Cu cat sunt mai mici valorile incercarii verticale 13
flacara, inclusiv timpul de persistenta a flacarii,
luminozitatea remanentd, dimensiunea zonei
carbonizate si pierderea in greutate, cu atat este mai
buna rezistenta 13 foc a pielii. Indicele de oxigen (Ol)
indica concentratia minima de oxigen necesara pentru
a mentine arderea probei. Cu cat este mai mare indicele
de oxigen, cu atat mai dificila este arderea.

Rezultdtele incercarii verticdle 13 flacara si ale
determinarii Ol sunt prezentdte in Tabelul 3, respectiv
Tabelul 4. Potrivit unui studiu anterior [3], rezistenta |3
foc a pielii a scazut dupa retabacire. Conform rezultatelor
obtinute n cadrul dcestui experiment, inflamabilitatea
pielii retabacite cu Chromitan si glutaraldehida
modificata & ramas dproape neschimbata. Acest lucru
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are Coordinate bonds and Covalent bonds respectively,
which are very stable. The weight loss and char length
of mimosa tannin retanned leather increased by 14.6%
and 22.6% respectively, because of the weak hydrogen
bonds between tannin extract and leadther fibre.
However, the Ol vdlue increased by 7% oo, mainly
becduse the filling ability of tannin to ledther was very
good, which prevented the circuldtion of air in leather.
For Relugdn RE and Basytdn AN retanned leather, the Ol
values decredsed and the after flame and after glow
times increased, indicating that both the acrylic resin
and the aromatic systan weakened the fire-resistance
of leather. However, the after flame and after glow of
ledther retdanned with Granofin F-60 which containing
tetrakis (hydroxymethyl) phosphonium salt (THP)
decredsed to zero, and the Ol value incredsed to 30.3%,
which reflected the good flame retardance of organic
phosphorus retdanned ledther. The explanation for this
phenomenon is that the Granofin F-60 contding THP
salt, which is dlways used as a flame retardant in textile
industry.

se datoreaza probabil faptului cd modalitdtile de
combinare intre materialele de retabacire si fibrele de
piele sunt reprezentate de legaturi coordindtive,
respectiv covdlente, care sunt foarte stabile. Pierdered
in greutadte si dimensiuned zonei carbonizate la pielea
retabacitda cu mimosa du crescut cu 14,6%, respectiv
22,6%, datoritd legaturilor de hidrogen sldbe intre
extractul de tanin si fibrele de piele. Cu toate dcestes,
vdlodrea Ol a crescut, de dsemenea, cu 7%, in principal
datorita capacitatii fodrte bune de umplere a taninului,
care a Tmpiedicat circulatia aerului in piele. Pentru
pielea retabacitd cu Relugan RE si Basytan AN, valorile
Ol au scazut, iar timpul de persistentd a flacarii si
luminozitatea remanenta du crescut, indicand faptul ca
rasind acrilica si sintanul aromatic au slabit rezistenta Ia
foc a pielii. Cu toate acestea, timpul de persistenta a
flacarii si luminozitatea remanentd pentru pielea
retabacitd cu Granofin F-60, care contine tetrakis
fosfoniu sulfat hidroximetil (THPS), du scazut la zero.
Valoarea Ol a crescut la 30,3%, ceea ce reflecta
rezistenta buna la foc a pielii retabacite cu substante
organofosforice. Explicatia acestui fenomen este ca
Granofin F-60 contine sare THP, care este intotdeauna
folosita caagent deignifugare in industria textila.

Table 3: Vertical flame test results
Tabelul 3: Rezultatele Tncercarii verticale la flacara

0% 0.879 0.91

Chromitan 4% 0.900 0.50

13.48 4.26 0.81
145.45 4.72 1.23

Modified
Glutardldehyde 0% 1.129 0.80
Glutaraldehida 4% 1.134 0.44
modificatd

0% 0.995 0.64

Bisytan AN
asytan 4%  1.064 0.80

11.73 3.37 0.57
9.20 3.51 0.54

15.19 4.07 0.70
29.47 3.70 0.72
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Table 4: Oxygen index test results
Tabelul 4: Rezultatele determinarii indicelui de oxigen

Thickness (mm) 0% 1.086 1.125
Grosime (mm) 4% 1.112 1.280

1.060 1.120 1.020 1.150
1.085 1.285 1.040 1.220

Surface Area

According to the test, there is a relation between
surface area and flammability of ledther. The smaller
the surface dred, the tighter the leather fibre and the
more disadvantageous to leather interior dir flow. As
can be seenin Figure 1, surface area of mimosa extract
retdnned ledther is the smallest, 1.9756m’/g, which
indicates the best filling ability of vegetable tannin.
Based on this characteristic, permeability of oxygen in
this ledther sample is prevented and high Ol is
obtained, which is consistent with the oxygen index test
results. Following after tannin retanned ledther are
leathers retanned by acrylic resin and systan, whose
surfice dreds dre 2.0815m’/g dnd 2.1572m’/g,
respectively. On the contrary, glutaraldehyde and
Granofin F-60 retanned leathers have larger surface
areds, indicating that the filling abilities of organic
phosphorus and glutaraldehyde are not good when
they are solely used in retdnning process. Besides, the
increase of leather thickness after retanning, as
detdiled in Table 3 and Table 4, reflects the filling ability
of retanning agentstoo.

in

Aria suprafetei

Conform testului, exista o relatie intre aria
suprafetei si inflamabilitatea pielii. Cu cat e mai mica
aria suprafetei, cu atat mai stranse sunt fibrele de piele
si cu atat este mai deficitar fluxul de der in interiorul
pielii. Dupa cum se poate vedea in Figura 1, aria
suprafetei pielii retdbacite cu extract de mimosa este
cea mai mic, 1,9756 m’/g, ceea ce indica o capicitate
mai buna de umplere d taninului vegetal. Pe baza
dcestei cardcteristici, permeabilitatea oxigenului in
dceasta proba de piele este impiedicata si se obtine o
valodare mare a Ol, care este In concorddanta cu
rezultatele determinarii indicelui de oxigen. Dupa
pielea retabacita cu tanin urmeaza pieile retabacite cu
rasind acrilica si sintan, cu ariile suprafetelor de 2,0815
m’/g, respectiv 2,1572 m’/g. Dimpotrivd, pieled
retabacitd cu glutaraldehida si Granofin F-60 retanned
du ariile suprafetelor mai mari, indicand capacitatile
slabe de umplere ale substantelor organofosforice si
glutaraldehidei atunci cand sunt folosite doar in
procesul de retdbacire. In plus, cresterea grosimii pielii
dupa retabacire, prezentata in detaliu in Tabelele 3 5i 4,
reflecta si capdcitatea de umplere a agentilor de
retdbacire.

ga 23

(m'/g) 5 5
2.1
- I
1.9 -

Control Chromitan
Martor T anin

Gluta.mldeh}de Relugan Basyta.u Granofin
Glutaraldehidd RE F-60

Retanning agent
Agent de retdbdcire

Figure 1. Surface area of retdnned samples and the control
Figura 1. Aria suprafetei probelor martor si a celor retabacite
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Smoke Density

Smoke is one of the most serious risk factors in fire
disasters. "Flame retardancy" and "smoke suppression”
are equally important requirements for flame retardant
materidls. But they often contradict each other.
Generally, materidls generate less smoke when they
can burn easily and completely. Smoke is dangerous in
fire disasters which keeps people from evacuating and
results in suffocating. The larger the smoke density, the
shorter the fire fighting time left. So the smoke density
is another important factor to investigate the fire-
safety of ledther.

The smoke density results are shown in Table 5.
The smoke density of chrome and glutardldehyde
retanned leather reduced by 12.2% and 9.8%,
respectively. Glutaraldehyde is @ hydrocarbon polymer,
and many oxygen elements exist on its madin chain.
Because of that, it can completely burn out in fire with
little smoke reledased. After retanning with mimosa
extract or acrylic resin or aromatic syntan, the smoke
density of leather increased, especially with acrylic
resin which incredsed by 30%. This is because materials
contdining many olefings and side chadins usually
produce much smoke as they can form carbon grains
through cyclization and polycondensation in fire [6]. It
is worth mentioning that leather retanned with
Granofin F-60 obtained good flame retardant results,
as can be seen from the vertical flaime test and Ol test.
However the smoke density of this retanned leather
was also small, which showed that organic phosphorus
retanning was beneficial for leather in fire disaster
prevention.

Densitatea fumului

Fumul este unul dintre factorii de risc cei mai gravi
in dezastrele cauzate de incendiu. ,lgnifugarea” si
,suprimarea fumului” sunt cerinte importante in egala
masurd pentru materiilele ignifuge. Tnsd dcested sunt
ddesea contradictorii. In general, materialele genereaz
mai putin fum atunci cand ard cu usurinta si complet.
Fumul este periculos in cdz de incendii care impiedica
evacuared persoanelor si au ca rezultat sufocarea. Cu cat
mai mare este densitatea fumului, cu atat mai scurt este
timpul ramas pentru stingerea incendiilor. Prin urmare,
densitatea fumului este un alt factor important in
investigdrea rezistenteilafoca pielii.

Rezultatele determinarii densitatii fumului sunt
prezentate Tn Tabelul 5. Densitatea fumului pentru
pieile retabacite cu crom si glutaraldehida a scazut cu
12,2%, respectiv 9,8%. Glutaraldehida este un polimer
de hidrocarburi, iar pe catena principala se regasesc
multe elemente de oxigen. Din dceasta cauza, poate
arde complet eliberand putin fum. Dupa retabacire cu
extract de mimosa, rasina acrilica sau sintan aromatic,
densitatea fumului @ crescut, in specidl la pielea
retabacitd cu rasina acrilica, care a crescut cu 30%.
Acest lucru se datoreaza faptului ca materialele care
contin multe olefine si cdtene laterale degaja, de obicei,
mult fum, Tntrucat acestea pot forma granule de carbon
prin ciclizarea si policondensarea in foc [6]. Este de
remarcat faptul ca pielea retabacita cu Granofin F-60 a
obtinut rezultate bune de rezistenta la foc, dupa cum
demonstreaza incercarea verticala 13 flacara si
determinarea Ol. Cu toate acested, densitatea fumului
pentru pielea retabacita astfel a fost mica, ceea ce a
indicat ca retdbacirea cu substante organofosforice a
fost benefica pentru pielein prevenirea incendiilor.

Table 5: Smoke density results
Tabelul 5: Rezultatele determinarii densitatii fumului

Thickness (mm) 0% 0956 1.083
Grosime (mm) 4% 1.036 1.214

1.082 1.118 0.996 1.176
1.095 1.253 1.141 1.202
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CONCLUSIONS

The flammability of leather retanned with
different retanning agents is variable, because of the
different properties of the retanning materials. The
performance of the three properties of retanning
agents on the flame resistance of leather can be ranked
as: the flame resistant element > the filling ability > the
combining ways. Despite of the smoke density, the fire
resistance of various retanned leather can be ranked as:
Organophosphorous > tannin extract > chromitan >
glutaraldehyde > acrylic resin > aromatic syntan. When
take smoke density into consideration, it may be ranked
as: Organophosphorous > chromitan > glutaraldehyde
>tannin extract > aromatic syntan > acrylic resin. So, in
order to make leathers with good fire retardancy, it is
significant o use retanning agent which contains flame
resistant element, has good filling ability as well as
stable combining ways with ledther fibre.
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TRANSFER OF ORGANIC SUBSTANCES FROM RESIDUAL TANNERY BATHS TO THE MULTIFUNCTIONAL
MINERAL COMPLEX MADE OF RED MUD

TRANSFERUL SUBSTANTELOR ORGANICE DIN FLOTE REZIDUALE DIN TABACARIE IN COMPLEXUL
MINERAL MULTIFUNCTIONAL REALIZAT DIN NAMOL ROSU
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TRANSFER OF ORGANIC SUBSTANCES FROM RESIDUAL TANNERY BATHS TO THE MULTIFUNCTIONAL MINERAL COMPLEX MADE OF RED MUD
ABSTRACT. This research highlights the possibility of individual treatment of baths resulting from processes prior to ledther tanning for controlled cdpture of organic
substances using minerdl complex mdde By chemical modificdtion of red mud, waste from the production of dlumind from bauxite, using the Bdyer process.
Experiments have demonstrated the capacity of the mineral complex, obtained by chemical modification of red mud, to retdin organic substances from wastewater.
By treating the residudl baths from operations prior to ledther tanning with the red mud based mineral complex, chemical oxygen demand of residuadl baths can be
reduced by dbout 85%. The transfer of organic substdances into the mineral complex is simple, effective and reproducible and does not cauge particuldr problemsin
terms of toxicology and occupdtional safety.

KEY WORDS: organic substances, transfer, mineral complex

TRANSFERUL SUBSTANTELOR ORGANICE DIN FLOTE REZIDUALE DIN TABACARIE IN COMPLEXUL MINERAL MULTIFUNCTIONAL REALIZAT DIN NAMOL ROSU
REZUMAT. Cercetadrile de fatd pun n evidenta posibilitatea tratarii individuale a flotelor rezultate din procesele preliminare ale tabdcirii pieilor naturale, pentru
captarea controlata a substantelor organice, folosind complexul de minerale realizat prin modificarea chimica a namolului rosu, deseu de fabricatie a aluminei din
bauxitd, prin procedeul Bayer. Experimentarile au evidentiat capacitatea complexului de minerale, realizat prin modificarea chimicd a namolului rosu, de a retine
substante organice din ape reziduale. Prin tratarea flotelor reziduale rezultate din operatiile preliminare tabacirii pieilor cu complexul de minerale pe baza de namol
rosu, se poate reduce consumul chimic de oxigen al flotelor reziduale cu aproximativ 85%. Procesul de transfer al substantelor organice in complexul de minerale
este simplu, eficace si reproductibil si nuinduce probleme deosebite sub aspectul toxicologic si al protectiei muncii.

CUVINTE CHEIE: substdnte organice, transfer, complex mineral

LE TRANSFERT DE SUBSTANCES ORGANIQUES DES BAINS RESIDUELS DE LA TANNERIE DANS UN COMPLEXE MINERAL MULTIFONCTIONNEL A BASE DE LA
BOUE ROUGE

RESUME. Cette recherche mette en évidence I3 possibilité du trditement individuel des bains résultént des opéritions prédlibles de tdnnage du cuir naturel pour
I'dbsorption contrdlée de substdances orgdniques a I'dide du complexe minéral fdit par modification chimique de |a boue rouge, un déchet de 1a production de
I'dlumine a partir de bduxite, en utilisant le procédé Bayer. Les expériences ont démontré 13 capacité du complexe minéral, obtenu par modification chimique de I3
boue rouge, de retenir les substances organiques retrouvées dans les edux usées. En fraitdnt le bain résiduel des opérations prélimindires de tannage des pedux en
employant le complexe minéral a bdse de 1a boue rouge, on peut réduire |d demadnde chimique en oxygéne du bain résiduel par environ 85%. Le transfert de
substances organiques ddns les complexes minéraux est simple, efficace et reproductible et ne provoque pds de problemes particuliers en termes de toxicologie et
de sécurité du travail.

MOTS CLES: substinces organiques, transfert, complexe minéral

INTRODUCTION

Turning raw hides into semi-processed leather for
manufacture of footwear, clothing, furniture
upholstery, technical articles etc., involves circuladtion
of large amounts of water and many chemical and
mechanical processing operations, resulting in large
quantities of solid waste and residual baths.

INTRODUCERE

Transformarea pieilor crude in semifabricate din
piele destinate confectionarii de incaltaminte, haine,
tapiterii de mobild, articole tehnice etc., implica
vehicularea unor mari cantitati de apa si multe operatii de
prelucrare chimica si mecanica, finalizate cu generarea
unor mari cantitati de deseurisolide si flote reziduale.

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

emdil: icpi@icpi.ro
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An important issue in wastewater treatment is
the organic load, which leads to the formation of large
quantities of sludge in pre-treatment plants.

Among leather processing operations, the load
richest in organic substances is that of wastewater from
operations prior to tanning: washing, soaking, liming,
which are designed to prepare the dermis for tanning.

The washing operdtion is designed {o remove
coarse residue, the excess of preservation agent and to
facilitate rehydration of the hide. Residual baths
contadin alarge amount of salt, as well s organic waste.

The sodking operation daims at rehydrating the
hide and remove undesirable matter: preservatives,
adherent impurities (dirt, blood, etc.), water soluble
proteins (dalbumin) and the proteins soluble in salt
solutions (globuling). Therefore, in addition to salt,
sodium carbonate and emulsifiers, wastewater from
this operation contains soluble proteins, blood serum
and solid organicimpurities.

The liming operation consists in removing the hair
and epidermis. Residual baths contdin hydrated lime,
sodium sulphide, sodium hydrosulphide, and a large
amount of proteins, especially keratin.

Out of these categories of organic substances
found in wastewater from tanneries, dyes are a special
class, coming either from the background dyeing
operations, or from finishing operations, when metal-
complex dyes are used for emphasizing and tinting
colour or for special desthetic effects.

As a result of overall chemical freatment in pre-
treatment plants, the majority of the organic substance
content in residual baths of natural leather processing
is transferred to residual sludge, whose traceability is
not always clear.

Depending on the particularities of each tannery,
various procedures may be employed to reduce
wastewater treatment costs, which are generally
significant. One solution is to pre-treat water using
pollutant-specific adsorbent materials, which involves
the use of a range of materials, which often require
considerable cost and l3bour ledding to a very low
economic efficiency.

O problema importanta in tratarea apelor reziduale
o ridica incarcatura organica, care conduce la formarea
unor mari cantitati de namoluriin statiile de pre-epurare.

Din procesele de prelucrare a pieilor, incarcatura
cea mai bogatd in substante organice o au apele
reziduale provenite din operatiile preliminare tabacirii:
spalare, inmuiere, cenusarire, care au rolul de a pregati
derma pentru operatia de tabacire.

Operatia de spalare are rolul de indepartare a
reziduurilor grosiere, a surplusului de agent de conservare
si de a facilita rehidratarea pielii. Flotele reziduale contin o
mare cantitate de sare, dar si reziduuriorganice.

Operatia de Tnmuiere are ca scop rehidratarea
pielii si Indepartarea materialelor nedorite: agentul de
conservare, impuritati aderente (noroi, sange etc.),
proteinele solubile Tn apa (albumine) si cele solubile in
solutii saline (globuline). Prin urmare, apele reziduale
de la aceasta operatie, pe langa sare, carbonat de sodiu
si emulgatori, contin proteine solubile, ser sanguin si
impuritati organice solide.

Operatia de cenusarire consta in eliminarea
parului si a epidermei. Flotele reziduale contin var
hidratat, sulfura de sodiu, hidrosulfura de sodiu, dar sio
mare cantitate de proteine, in special cheratine.

Fata de aceste categorii de substante organice, din
apelereziduale dintabacarii, o clasa aparte o reprezinta
colorantii, care provin fie din operatiile de vopsire de
fond a pieilor, fie din operatiile de finisare, cand se
folosesc coloranti metal-complecsi pentru accentuarea
sinuantarea culorii sau pentru efecte estetice deosebite.

Tn urma3 tratdrii chimice globale in statiile de pre-
epurare, cea mai mare parte din continutul de
substante organice din flotele reziduale ale procesului
de prelucrdre a pieilor naturdle este transferata in
namolurile reziduale, a caror trasabilitate nu este
intotdeauna foarte clara.

in functie de particularitatile fiecirei tabacarii, se pot
adopta diverse proceduri de reducere a costurilor de
tratare a apelor reziduale, care, in general, sunt
semnificative. Una din solutii o reprezinta pretratarea
apelor cu materiale adsorbante specifice poluantilor, ceea
ce implica folosirea unei palete de materiale, care adesea
genereaza costuri si manopera a caror cuantificare
conduce lao eficienta economica destul de scazuta.
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This paper has considered the possibility of
individual treatment of residual baths for controlled
capture of organic substances using @ mineral complex
developed through chemical modification of red mud
[1], waste resulting from manufacturing alumina from
bauxite, using the Bayer process.

Red mud is known ds a material having a high
capacity of capturing a wide range of pollutants, from
heavy metals and anions to dyes [2-6].

Chemical modification of red mud in order to
develop the capacity of capturing a specific compound
(chromium, for instance) and physical conditioning [1,
7], does not negate the affinity of the material for other
chemical species.

Previous resedrch [8] showed that the mineral
complex matrix hdas a multifunctional character,
highlighting the following:

- The mineradl complex made of red mud has a
chromium retdining capacity of 60 mg/g;

- In the acid pH range, the mineral complex is able
toreduce the sulphate content by more than 85%;

- In baths with weakly acid or alkaline pH, the
mineral complex may reduce silicon content by 30%
10 80%;

- Chemically modified red mud is able {o retain
phosphates from residual baths;

- Chemically modified red mud is able to retain
amino acids with positively charged polar radical from
protein polydispersions.

Recent results [9] have shown the considerable
potential of mineral complex from red mud waste as
management tool for the aquatic ecosystem, by
highlighting its sorption capacity for dissolved organic
carbon, phosphorus and for all species of nitrogen
foundin wastewater.

This paper discusses issues reldted to transferring
organic substances from residual baths resulting from
operations prior {o leather tanning (washing, soaking,
deliming), and the dyes used for leather finishing,
found in tannery wastewater, into the mineral complex
made from red mud in order to reduce the
consumption of chemicals in the pre-tredatment plant
and the amount of sludge generated.
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in lucrarea de fatd s-a luat in considerare
posibilitatea tratarii individuale a flotelor pentru
captarea controlata a substantelor organice, folosind
complexul de minerale realizat prin modificarea
chimica a namolului rosu [1], un deseu de fabricatie a
alumineidin bauxitd, prin procedeul Bayer.

Namolul rosu este recunoscut ca un material cu mare
capacitate de captare a unui spectru larg de poluanti, de la
metale grele, anioni, panala coloranti[2-6].

Modificarea chimica a namolului rosu pentru
dezvoltarea capacitatii de captare a unui compus
specific (cum este cromul, de exemplu) si conditionarea
fizica [1, 7] nu anuleaza afinitatea acestui material
pentru alte specii chimice.

Cercetari anterioare [8] au demonstrat ca matricea
complexului mineral are un caracter multifunctional,
punandu-sein evidentd urmatoarele aspecte:

- Complexul mineral realizat din namolul rosu are o
capacitate deretinere a cromului de 60mg/g;

- Tn domeniul de pH acid, complexul de mineréle re
capdcitated de areduce cu peste 85% continutul de sulfati;

- In flote cu pH foarte usor acid sau alcalin,
complexul mineral poate reduce cu 30% pana la 80%
continutul dessiliciu;

- Namolul rosu modificat chimic este capabil de a
retine fosfati din flote reziduale;

- Namol rosu modificat chimic este capabil de a
retine aminoacizi cu radical polar incarcat pozitiv din
polidispersii proteice;

Rezultate recente [9] au demonstrat potentialul
considerabil pe care il are complexul de minerale din
deseul de namol rosu, ca instrument de gestionare a
ecosistemului acvatic, prin evidentierea capacitatii de
sorbtie a acestuia pentru carbonul organic dizolvat, pentru
fosfor si pentru toate speciile de azot prezenteinape.

in lucrarea de fatd se discutd dspecte legite de
posibilitdtead transferarii substantelor organice din flotele
reziduale din operatiile preliminare tabacirii pieilor (spalare,
inmuiere, decalcificare), dar si a colorantilor folositi la
finisarea pieilor, care ajung in apele reziduale din tabacarii, in
complexul de minerale realizat din namolul rosu, in vederea
reducerii consumului de substante chimice in statia de pre-
epuraresiacantitatiide namol generat.
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MATERIALS AND METHODS

1. The multifunctional mineral complex made of
red mud is a solid powdery material, of hematite red
colour. The mineral complex composition, determined
by X-ray fluorescence, is the following: Na,O 5.00%;
MgO 3.00%; Al,O, 20.00%; SiO, 9.00%; P,0, 1.50%; SO,
1.50%; Cl 2.50%; Ca0 3.44%; TiO, 7.84%; V,0, 0.33%;
Cr,0,0.20%; Mn0 0.10%; Fe,0,47.10%.

The BET specific surface area of the particles is of
48.0673m’/g.

The texture and morphology of particle surface,
determined by scanning electron microscopy, are
specific to mainly flat, large aggregates with large
spacesin-between.

The point of zero charge (PZC), determined by
potentiometric titration, is in the acid range, pH = 6.21
[10].

2. Residual baths from washing, sodking and
deliming operations contain organic substances within
the 14,000-21,000 mg/dm’ ringe.

3. Methods of analysis. Residual solutions were
analyzed by gravimetric, volumetric and potentiometric
methods, to determine the chemical oxygen demand as
an expression of soluble and insoluble organic
substances, and the pH. Red mud sediments loaded
with substances transferred from wastewater were
dried in an oven, in a gradually incredsing temperature
system and were then cooled dand ground. The ones
resulting from adsorption of organic substances from
baths of operations priorto tanning were analyzed by IR
spectroscopy with a Jasco FT/IR-4200 spectrophotometer,
while those derived from adsorption of metal-complex
dyes were analyzed by UV-VIS spectroscopy using a
JASCO V-550 UV-VIS spectrophotometer, Jasco.

EXPERIMENTAL

Experiments were conducted to determine the
optimal parameters within which the mineral matrix of
red mud can capture the excess organic matter from
residudl baths of leather processing operations,
substances that are currently causing a difficult task for

MATERIALE SI METODE

1. Complexul de minerale multifunctional realizat
din namol rosu este un material solid, pulverulent, de
culoare rosu hematit. Compozitia complexului mineral,
determinata prin fluorescenta de raze X, este
urmatoarea: Na,O 5,00%; MgO 3,00%; Al,O, 20,00%;
Si0, 9,00%; P,0, 1,50%; SO, 1,50%; Cl 2,50%; C30
3,44%; TiO2 7,84%; V,0. 0,33%; Cr,0, 0,20%; MnO
0,10%; Fe,0,47,10%.

Suprafata specifica BET a particulelor este de
48,0673 m’/g.

Textura si morfologia suprafetelor particulelor,
determinate prin microscopie electronica de baleiaj,
sunt specifice agregatelor mari, preponderent plate, cu
spatiilargiintre ele.

Punctul de sarcind zero (PSZ), determinat prin
titrare potentiometrica, se situeaza in domeniul acid, la
pH=6,21[10].

2. Flotele reziduale din operatiile de spalare,
inmuiere si decalcificare a pieilor, cu un continut de
substante organiceinintervalul 14.000-21.000 mg/dm’.

3. Metode de analiza. Solutiile reziduale au fost
analizate prin metode gravimetrice, volumetrice si
potentiometrice, pentru stabilirea consumului chimic de
oxigen, expresie a continutului de substante organice
solubile siinsolubile, precum sia pH-ului. Sedimentele de
namol rosu Tncarcate cu substantele transferate din
apele reziduale au fost uscate in etuva, intr-un regim
crescator de temperaturd, racite si maruntite. Cele
provenite de la adsorbtia substantelor organice din
flotele operatiilor preliminare tabacirii du fost analizate
prin spectrometrie IR, cu un spectrofotometru FT/IR-
4200, Jasco, iar cele provenite de la adsorbtia
colorantilor metal-complecsi, prin spectroscopie UV-VIS,
cu un spectrofotometru UV-VIS, JASCO V-550, Jasco.

PARTEA EXPERIMENTALA

S-au realizat experimente pentru stabilirea
parametrilor optimi Tn care matricea minerald a
namolului rosu poate capta excedentul de substante
organice din flotele reziduale ale operatiilor de
prelucrare a pieilor, substante care in mod curent induc
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treatment plants and producing large amounts of
sludge to be subsequently managed.

To establish process parameters, three
technological models were developed and tested for
three types of residual baths from washing, sodking
and liming operations, known as having the highest
load of organic matter.

Experimental Techniques

1. Chemically modified and conditioned red mud
was dispersed in residual bath samples from the
washing operation in 3 solid/liquid ratio of 1/10. The
adsorption was carried out at room temperdture
(3about 20°C) under stirring, at intervals of 1, 2 and 3
hours.

2. Chemically modified and conditioned red mud
was dispersed in residual bath samples from the
sodking operation, in amounts equivalent to
solid/liquid ratio of 1/10, 1/15 and 1/20. The
adsorption was carried out at room temperature
(about 20°C) under stirring, for 2 hours.

3. Chemically modified and conditioned red mud
was dispersed in residual bath samples from the liming
operation, ds such and with adjusted pH using
hydrochloric acid, from the initial pH of 12.03 to pH 9
and pH 8. The adsorption was carried out at a
solid/liquid ratio of 1/10 at room temperature (dbout
20°C) under continuous stirring for 2 hours.

4. Chemically modified and conditioned red mud
was dispersed in residual bath samples containing
metal-complex dyes in & solid/liquid ratio of 1/10.
Adsorption process was carried out at room
temperature (about 20°C) under intermittent stirring -
5 minutes stirring, 55 minutes rest - for 6 hours.

After completion of stirring programme,
dispersions were filtered under vacuum.

RESULTS AND DISCUSSIONS

Residual baths from operations prior to tanning
(washing, sodking, liming) were analyzed before and
after treatment with mineral complex of chemically
modified red mud.
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o sarcina dificila statiilor de epurare si genereaza mari
cantitati de namoluri ce trebuie gestionate ulterior.

Pentru stabilirea parametrilor tehnologici, s-au
elaborat si experimentat trei modele tehnologice pentru
trei tipuri de flote reziduale, provenite de la operatiile de
spalare, inmuiere si cenusarire a pieilor, recunoscute ca
avand cele maimariincarcari de materii organice.

Tehnici experimentale

1. Namolul rosu modificat chimic si conditionat a
fost dispersatin probe de flote reziduale provenite de la
operatia de spalare a pieilor intr-un raport solid/lichid
de 1/10. Procesul de adsorbtie s-a desfasurat la
temperatura dmbianta (aproximativ 20°C), sub agitare,
inintervaledetimpde1,2si3ore.

2. Namolul rosu modificat chimic si conditionat a
fost dispersatin probe de flote reziduale provenite de la
operatia de inmuiere, Tn cantitati echivalente unor
rapoarte solid/lichid de 1/10, 1/15 si 1/20. Procesul de
adsorbtie s-a desfasurat la temperatura ambianta
(aproximativ 20°C), sub agitare, timp de 2 ore.

3. Namolul rosu modificat chimic si conditionat a
fost dispersatin probe de flote reziduale provenite de la
operatia de cenusarire, brute si cu pH-ul modificat cu
acid clorhidric, de la pH-ul initial de 12,03, la pH 9 si pH
8. Procesul de adsorbtie s-a desfasurat la un raport
solid/lichid de 1/10, la temperaturd ambianta
(aproximativ 20°C), sub agitare continua, timp de 2 ore.

4. Namolul rosu modificat chimic si conditionat a fost
dispersat in probe de ape reziduale cu continut de
coloranti metal-complecsi, intr-un raport solid/lichid de
1/10. Procesul de adsorbtie s-a desfasurat la temperatura
dmbianta (dproximativ 20°C), cu agitare intermitenta, 5
minute agitare, 55 minute repaos, timp de 6 h.

Dupa epuizarea programului de agitare,
dispersiile au fost filtrate sub vid.

REZULTATE Sl DISCUTII

Flotele reziduale de la operatiile premergatoare
tabacirii (spalare, Tnmuiere, cenusarire) au fost
analizate atat inainte, cat si dupa tratarea cu complexul
mineral de namol rosu modificat chimic.
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As demonstrated [8], after treatment with
minerdl complex, the amount of organic matter
decredses, which is also reflected by the reduction of
chemical oxygen demand by 50%.

The experimental results shown in Figure 1 show
that the optimal duration of the transfer process of
organic matter into the mineral matrix is 2 hours. In
this interval, chemical oxygen demand decredses by
more than 85%. In these circumstances, a longer
duration is not justified, especially since, prolonging
stirring time could cduse the reverse process, i.e.
desorption of organic matter from particles of
ddsorbent material.

Asa cum s-a demonstrat [8], dupa procesul de
tratare cu complexul de minerale, cantitatea de
substante organice scade semnificativ, aspect
reflectat de reducerea consumul chimic de oxigen cu
peste 50%.

Rezultatele experimentale prezentate in Figura 1
evidentiaza faptul ca durata optima a procesului de
transfer al substantelor organice in matricea minerala
este de 2 ore. In acest interval de timp, consumul chimic
de oxigen scade cu peste 85%. In aceste conditii, o
duratda mai mare nu se justifica, cu atat mai mult cu cat
prelungirea duratei de agitare ar putea determina
procesul invers, respectiv desorbtia materiilor organice
de pe particulele de material adsorbant.
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Figure 1. Kinetics of chemical oxygen demand reduction
Figura 1. Cinetica reducerii consumului chimic de oxigen

Increasing the dose of dadsorbent material, in
solid/liquid ratio ranging from 1/10to 1.5/10 and 2/10,
does not cause a decrease in the dmount of organic
matter in treated wastewater, moreover, there is a
slight growth, ds Figure 2 shows, due o the decrease in
concentration gradient and shift of balance in the
direction of the desorption phenomenon.

Cresterea ofertei de material adsorbant, transpusain
rapoarte solid/lichid de la 1/10 la 1,5/10 si 2/10, nu
determina o scadere a cantitatii de substante organice din
apele reziduale tratate; mai mult chiar, are loc o usoara
crestere, asa cum se poate vedea Tn Figura 2, datorita
scaderii gradientului de concentratie si deplasarii
echilibruluiin sensul fenomenului de desorbtie.
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Figure 2. Influence of solid/liquid ratio (S/L) on the reduction of organic substance content
Figura 2. Influenta raportului solid/lichid (S/L) dsupra reducerii continutului de substante organice

The best solid/liquid ratio is 1/10 and provides an
adsorption vyield of over 75% of orgdnic matter
contdined in the exhdusted baths of processes prior to
tanning.

Changing the pH of the onset of organic substance
adsorption in the minerdl matrix may induce new
reactions with balances difficult {o achieve in the
optimum range and which may give rise {o new
compounds both in the mineral matrix and with the
matters contdined in the residual bath, resulting in new
variables in the given system, with repercussions on
adsorption-desorption balance. This is supported by
experiments conducted, the results of which are shown
inFigure 3.

Cel mai bun raport solid/lichid se situeaza la
nivelul de 1/10si asigura un randament de adsorbtie de
peste 75% din substantele organice continute Tn flotele
epuizate ale proceselor preliminare tabacirii pieilor.

Modificarea pH-ului la care debuteaza adsorbtia
substantelor organice in matricea minerald, poate
induce reactii noi, cu echilibre greu de atins in
intervalul optim si care pot genera compusi noi atatin
matricea minerald, cat si cu materiile continute de
flota reziduala, ceea ce conduce la noi variabile Tn
sistemul dat, cu repercusiuni asupra echilibrului
adsorbtie-desorbtie. Acest aspect este sustinut de
experimentele realizate, ale caror rezultate sunt
ilustrate in Figura 3.
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Figure 3. Influence of pH on chemical oxygen demand reduction
Figura 3. Influenta pH-ului dsupra reducerii consumului chimic de oxigen
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It is clear that reducing the bath pH before
adsorption has a negative effect on the reduction of
chemicdl oxygen demand, and it is preferred that
adsorption be performed at the initial pH of the bath.

Confirmation of the orgdanic matter being
retdined by the minerdl matrix is given by spectral
analysis of red mud sediment loaded with substances
transferred from wastewater. Figures 4-6 present
comparative FT-IR spectrd of the mineral complex
before adsorption, marked “S123”, and after
capturing organic matter from residual baths, marked
“$1.17, “S1.2”, “S1.3”, for wadshing baths, “S2.1”
“S2.2", “S2.3” for soaking baths, and “S3.1”, “S3.2”,
“S3.3” for liming baths.

Este evident faptul ca reducerea pH-ului flotei
fnainte de adsorbtie are un efect negativ asupra reducerii
consumului chimic de oxigen si este de preferat ca
adsorbtia sa se realizeze la pH-ulinitial al flotei.

Confirmarea faptului ca materiile organice sunt
retinute de matricea minerala este data de analizele
spectrale ale sedimentelor de namol rosu incarcate cu
substantele transferate din apele reziduale. Figurile 4-6
prezinta spectrele FT-IR comparative ale complexului
mineral Thainte de adsorbtie, notat ,S123” si dupa
captarea materiilor organice din flotele reziduale, notate
,51.17,,51.2",,51.3”, pentru flotele de le spalare, ,,52.1”,
,52.2”,,52.3” pentru flotele de |a inmuiere si ,53.1”,
,53.2”,,53.3” pentruflotele dela cenusar.
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Figure 4. IR spectra of mineral complex before and after adsorption
of organic matter from the residual washing bath
Figura 4. Spectrele IR dle complexului mineral Tndinte si dupa adsorbtia
materiilor organice din flota reziduala de |a spalare

Wavenumber [em-1]

Figure 5. IR spectra of mineral complex before and after adsorption
of organic matter from the residual soaking bath
Figura 5. Spectrele IR dle complexului mineral indinte si dupa adsorbtia
materiilor organice din flota reziduala de 13 inmuiere

Leather and Footwear Journal 13 (2013) 3




TRANSFER OF ORGANIC SUBSTANCES FROM RESIDUAL TANNERY BATHS TO THE MULTIFUNCTIONAL MINERAL COMPLEX MADE OF RED MUD

04

Wavenumber [em-1]

Figure 6. IR spectra of mineral complex before and after adsorption
of organic matter from the residual liming bath
Figura 6. Spectrele IR dle complexului mineral Thdinte si dupa adsorbtia
materiilor organice din flota reziduala de |a cenusar

Figures 4, 5, 6 show changes in dbsorbance in the
spectral range 3000-3500 cm™ 3s & result of changes in
concentrations of organic compounds with bonds
giving vNH vibrations in the spectral bands 3310-3350
cm’,3050-3200 cm™, 3300-3400 cm ™, 3030-3130cm”,
specific o amines, amides, amino acids and
ammonium ion, compounds of residual proteinaceous
matter fromthe ledather processing baths.

Figure 7 illustrates the residual baths contdining
metal-complex dyes, before and after treatment with
dadsorbent mineral material.

in Figurile 4, 5, 6, se observd modificiri ale
absorbantei in intervilul spectrdl 3000-3500 cm?,
consecinta a modificarilor de concentratii ale compusilor
organici cu legdturi ce dau vibratii de tip VNH in benzile
spectréle 3310-3350 cm”, 3050-3200 cm”, 3300-3400
cm”, 3030-3130 cm”, specifice dminelor, dmidelor,
aminoacizilor si ionului amoniu, compusi ai materiilor
proteice reziduale din flotele de la prelucrarea pieilor.

Tn Figurd 7 sunt ilustrate flotele reziduale cu
continut de coloranti metal-complecsi, inainte si dupa
tratarea cu materialul mineral adsorbant.

Figure 7. Appearance of residual baths containing dyes, before and after {reatment
Figura 7. Aspectul flotelor reziduale cu continut de coloranti, inainte si dupa tratare

Figures 8-10 comparatively present UV-VIS
spectra of residual solutions, marked “A” before
treatment, and “B” after tredatment, where a significant
reduction of dye content, particularly blue dyes, can be
seen.
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n Figurile 8-10 sunt prezentate spectrele UV-VIS
comparative ale solutiilor reziduale, notate , A” inainte
de tratare si ,,B” dupa tratare, in care se poate observa
reducerea semnificativa a continutului de coloranti, in
special a celorde culoare albastra.
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Figure 8. UV-VIS spectra of baths containing blue dye
Figura 8. Spectrele UV-VIS pentru flote cu continut de colorant albastru
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Figure 9. UV-VIS spectra of baths containing violet dye
Figura 9. Spectrele UV-VIS pentru flote cu continut de colorant violet
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Figure 10. UV-VIS spectra of baths containing bordedux dye
Figura 10. Spectrele UV-VIS pentru flote cu continut de colorant bordo
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Figures 11-13 comparatively present FT-IR spectra

of the mineral complex prior to the adsorption of dyes,

IR”, “S2-IR”, “S3-IR”.

marked “s”, and after capturing the dyes, marked “S1-

Figure 12. IR spectra of minerdl complex before and after adsorption of violet dye
Figura 12. Spectrele IR ale complexului mineral indinte si dupa adsorbtia colorantului violet
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n Figurile 11-13 sunt prezentate spectrele FT-IR
comparative ale complexului mineral Tnainte de
adsorbtia colorantilor, notat ,s”

, si dupad captarea
colorantilor, notate ,S1-IR”, ,S2-IR”,,,S3-IR".

aroda s

PROBA S1-R
ad
] § .me:a\ o
NG 3 43 3 &’7 i \ Y
1 Y N
VN \
“ VN Y
s0r '*‘ A\ !
B ‘a
!
i
I | ; | i
U
000 3000 2000
Wavenumber [cm-1]

Figure 11. IR spectra of minerdl complex before and after adsorption of blue dye
Figura 11. Spectrele IR dle complexului mineral inainte si dupa adsorbtia colorantului albastru
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Figure 13. IR spectra of mineral complex before and after adsorption of bordedux dye
Figura 13. Spectrele IR dle complexului mineral indinte si dupa adsorbtia colorantului bordo

IR spectra show that the adsorption is more
effective for the unitary blue dye, compared to that of
violet and bordedux dyes, which are a combination of
blue dye and red dye, in varying proportions,
preponderantly blue for violet and preponderantly red
for bordedux. Figure 7 shows very clearly the coloration
in wastewater; for the blue dye, completely removed,
the solution became colourless, and for the purple and
bordedux dye, solutions are slightly coloured becduse
ofthered dye.

These results are consistent with other
resedrch results presented in the literature [5, 6, 11],
which emphasizes the ability of red mud to capture
dyes.

CONCLUSIONS

The mineral complex developed through chemical
modification of red mud, waste resulting from the
production of dlumingd, has the ability to retdin organic
substances from wastewaters.

By treating the residual baths of operations prior
to leather tanning using red mud based mineral
complex, the chemical oxygen demand of residual
baths can bereduced by dbout 85%.

Mineral complex of chemically modified red mud
can capture metal-complex dyes, up o 100% for dyes in
the blue colour range.

Spectrele IR evidentiaza faptul cd adsorbtia este
mai eficace pentru colorantul albastru, unitar, fata de
cea a colorantilor violet si bordo, care sunt combinatii
de colorant albastru si colorant rosu, in proportii
diferite, preponderent albastru pentru violet si
preponderent rosu pentru bordo. In Figurd 7 este foarte
evidentd coloratia in apele reziduale; in cazul
colorantului albastru, eliminat Tn totalitate, solutia a
devenitincolora, iarin cazul colorantilor violet si bordo,
solutiile au tente colorate datorita colorantului rosu.

Aceste rezultate sunt in acord cu rezultatele altor
cercetari prezente in literatura de specialitate [5, 6, 11],
care evidentiaza capacitatea namolului rosu de a capta
coloranti.

CONCLUZII

Complexul de minerale realizat prin modificarea
chimicda a namolului rosu, deseu de fabricatie a
aluminei, are capacitatea de a retine substante
organicedin apereziduale.

Prin tratarea flotelor reziduale rezultate din
operatiile preliminare tabdacirii pieilor cu complexul de
minerale pe baza de ndmol rosu se poate reduce consumul
chimicde oxigen al flotelor reziduale cu aproximativ 85%.

Complexul mineral al namolului rosu modificat
chimic poate capta coloranti metal-complecsi, pana la
100% in cazul celor din gdma de culodre albastra.
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TRANSFER OF ORGANIC SUBSTANCES FROM RESIDUAL TANNERY BATHS TO THE MULTIFUNCTIONAL MINERAL COMPLEX MADE OF RED MUD

The transfer of organic matter from baths into
the multifunctional mineral matrix is simple,
effective, and reproducible, and does not cause
particuldr problems in terms of toxicology and
occupational safety.

Removing a large amount of organic residues from
the washing, soaking and liming baths has a positive
impact on reducing the consumption of chemicals in
the pre-treatment plant and the damount of sludge
generated, which must subsequently be managed in
accordance with increasingly stricter environmental
protection regulations.
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PLANTAR FOOTPRINTS ANALYSIS — CASE STUDY (PART 1)

ABSTRACT. This study dims to dnalyze the plantar footprints based on biomechanical parameters obtdined through plantar pressure medasurements and to present
an edsy to use methodology for establishing the foot type in order to further suggest orthopaedic devices, such ds customized soles and insoles. Using the RSScan
pressure pldte and the Footscan software, fine observations both on foot and on repartition of foot pressures dre made. By andlyzing the maximum pressures
obtdined in this cdse study, the highest values were registered under 3 and 4" metatarsal bones, suggesting that the investigited subject has different
arrangements of high pressures compared with the ones reported by other similar studies. The gait time has been analysed, resulting in @ normal distribution of this
parameter on each ared of the foot. By comparing the results, the left foot hds been demonstrated to be high arched.

KEY WORDS: plantar pressure, gait, foot, footprint

ANALIZA AMPRENTELOR PLANTARE - STUDIU DE CAZ (PARTEA 1)

REZUMAT. Acest studiu isi propune sa analizeze amprentele plantare pe baza parametrilor biomecanici obtinuti prin masuratorile presiunilor plantare si sa
elaboreze o metodologie usor de urmat pentru stabilirea tipologiei piciorului, in vederea sugerarii dispozitivelor ortopedice, cum ar fi talpile si branturile
personalizate. Folosind placa de presiune RSScan si software-ul Footscan sunt observate repartitiile presiunilor la nivelul picioarelor. Prin analiza presiunilor maxime
obtinute in acest studiu de caz, se poate observa ca cele mai mari valori au fost inregistrate sub oasele metatarsiene 3 si 4, sugerand astfel faptul ca subiectul
investigat are zone de presiune ridicata diferite, comparativ cu cele raportate de alte studii similare. A fost analizat timpul corespunzator efectuarii unui pas,
rezultand o distributie normala a acestui parametru pe fiecare zona a piciorului. Prin compararea rezultatelor, s-a demonstrat ca piciorul stang este de tip picior
scobit.

CUVINTE CHEIE: presiuni plantare, mers, picior,amprenta

L'ANALYSE D'EMPREINTES PLANTAIRES — ETUDE DE CAS (PREMIERE PARTIE)

RESUME. Cette étude & le but d'anlyser les empreintes plantiires a partir des parametres bioméciniques obtenues par des mesures de pression plantiire et de
développer une méthodologie facile a suivre pour établir I3 typologie du pied, en vue de recommander des dispositifs orthopédiques tels que les semelles et les
premiéres personnalisées. En utilisant 13 plateforme de pregsion RSScan et le logiciel Footscan, on a observé les distributions de pression dans les pieds. En
andlysant 13 pression maximale dtteinte ddns cette étude de cads, on constate que les valeurs les plus élevées ont été enregistrées dans les métatarses 3 et 4, ce qui
suggere que le sujet étudié a régions de hdute pression différentes de celles rapportées par des études simildires. On d analysé le temps nécessaire pour faire un pas,
résultant en une distribution normale de ce parameétre sur chaque région du pied. En comparant les résultats, on d montré que le pied gauche est un type de pied
creux.

MOTS CLES: pressions plantaires, démarche, pied, empreinte

INTRODUCTION

Feet dre certainly the most stressed part of the
body. Walking, running or just keeping the balance with
one or both feet on the ground are daily, ordinary
dctivities. Feet are often affected by problems which
could be the preliminary source for various wounds and
painsinthe entire body.

Plantar pressure measurements have been widely
used for studying foot and/or body biomechanics.

INTRODUCERE

Picioarele sunt cu siguranta partea cea mai solicitata
a corpului. Mersul pe jos, alergatul sau pastrarea
echilibrului cu unul sau cu ambele picioare pe suprafata de
sprijin sunt activitati obisnuite, de zi cu zi. Picioarele sunt
adesea afectate de probleme, aceasta putand fi sursa
aparitiei diferitelor ranisi dureriin tot corpul.

Masuratorile presiunilor plantare au fost utilizate
la scard larga pentru a studia biomecanica picioarelor

* Correspondence to: Mdridnd COSTEA, Fdculty of Textile, Ledther dnd Industridl Mdndgement, "Gheorghe Asdchi" Technicdl University of Idsi, 53 Dimitrie Mdngeron Blvd.,

700050, Idsi, Romdnid, e-mdil: mdridnd.pdstind@ydhoo.com
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Previous studies have shown that measuring plantar
pressures has valuable practical applications, in order
to reveal current or upcoming feet problems or
disorders [1-3]. Common measuring methods are
based on specialized equipment such as pressure
plates or pressure insoles [4]. Plantar pressure data
varies from one subject to another, and they should be
analyzed bdsed on some hypotheses related to a
normal gait pattern. Even when we are talking about a
normal gdit pattern, the results of plantar pressure
measurements are influenced by various factors which
are difficult to identify. Most of the studies report the
results of one single parameter. Thus, matching up the
results from different studies is becoming more and
more complex [5].

METHOD

This study dims to analyze the plantar footprints
and to present @ methodology for a quick view of the
foot type in order to further suggest orthopaedic
devices, such as customized soles or insoles.

The subject selected for this case study is a 24-
yedr-old male, 1.68 m tall and weighing 60 kg. The
subject is free of foot pain and had not previously had
serious injuries or medical treatments associated to
lower limb. Also, he did not report difficulties
interfering with walking or with other daily activities.

The RSScan 2D plate of 0.5 m and its dssociated
software, namely Footscan Gait Scientific, have been
used. The experimental task followed comprises
measurementsin:

e statics - the subject was required to find his
balance on the pressure plate having his weight equally
distributed on both feet. Then a capture of its plantar
pressure was taken.

e dynamics - the subject was required to walk,
stepping on pressure plate with the left foot. One
capture in dynamics was taken. The subject repeated
this movement stepping with the right foot on the
plate. Five medsurements on each foot were taken in
orderto obtdin relidble and comparable sets of data.

According to Naemi [6], a three-meter walkway is
recommended for & complete gait analysis. Thus, the

si/sau a corpului. Studiile anterioare au aratat ca
masurarea presiunilor plantare are aplicatii practice
valoroase, in scopul descoperirii problemelor sau
afectiunilor picioarelor [1-3]. Metodele de masurare
obisnuite au la baza echipamente specializate, precum
placi de presiune sau branturi de presiune [4]. Datele
presiunii plantare variaza de la un subiect la altul si ar
trebui sa fie analizate pe baza unoripoteze legate de un
model normal de mers. Chiar si atunci cand vorbim
despre un model de mers normal, rezultatele
masuratorilor presiunii plantare sunt influentate de
diversi factori si se pot ivi dificultati. Majoritatea
studiilor raporteaza rezultatele unui singur parametru.
Astfel, compararea rezultatelor intre diferite studii
devine din cen ce mai complexa [5].

METODA

Acest studiu Tsi propune sa analizeze amprentele
plantare si sa prezinte o metodologie pentru
vizualizarea rapida a tipologiei piciorului, in scopul
sugerarii dispozitivelor ortopedice, cum ar fi talpi sau
branturipersonalizate.

Subiectul selectat pentru acest studiu de caz este
un barbat cu varsta de 24 ani, avand inaltimea de 1,68
m si greutatea de 60 kg. Subiectul nu prezinta dureri la
nivelul picioarelor si nu a avut leziuni grave sau
tratamente medicale asociate cu membrele inferioare.
De asemenea, el nu a raportat probleme care sa-i
afecteze mersul sau alte activitatide zicu zi.

Au fost utilizate pentru acest studiu placa 2D
RSScan de lungime 0,5 m si software-ul asociat,
Footscan Gait Scientific. Secventa experimentald
urmata cuprinde masuratoriin:

e statica - subiectul s-a pozitionat in echilibru pe
placa de presiune, avand greutatea distribuita In mod
egal pe ambele picioare. Apoi a fost preluata presiunea
plantara.

e dinamica - subiectul a mers pe placa de
presiune cu piciorul stang. A fost obtinuta o secventa in
dinamica. Subiectul a repetat aceasta miscare cu
piciorul drept. Au fost realizate cinci masuratori pe
fiecare picior, in vederea obtinerii unor seturi de date
fiabile sicomparabile.

Conform studiilor lui Naemi [6], pentru analize
complete & mersului este recomandata folosirea unei
placide presiune de trei metrilungime. Astfel, subiectul
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subject is walking or running on the pressure plate in
several steps. Shorter walkways infroduce more errors.
In order to avoid errors and to obtain accurate data in
the case of a 0.5m platform, the subject was asked to
make several tridls before taking the medsurements,
until the recorded data was closer to his normal gait
pattern [7-9].

RESULTS AND DISCUSSIONS

The stdtic printout (Figure 1) gives the first
information on the pressure distribution over the
plantar area of the foot. For the investigated subject,
the left foot is high arched, with 3@ pedk of pressure
under the heel. The contact areds between foot and
ground dare on heel and on forepart only. For the right
foot, the contact area in statics is higher compared with
the left foot. This darrangement of pressures, from heel
to forepart through middle part of the foot, indicates a
balanced distribution that gives less pressure in the
heel area. Figure 2 shows the distribution of pressures
during all phases of rolling the feet on ground. It is
obvious from these two sets of printouts that there is a
difference between left and right foot both in statics
and dynamics.

21 % 19 %

@?
@ =

Figure 1. Static printout
Figurd 1. Amprente in statica

30 %

For a normal gdit pattern, the successive
projections for centre of mass (line 1) should follow the
foot axis (line 2). The foot axis is defined as a line
connecting the centre of the heel and centre of the
second metatarsal bone. For the left foot, the line of
centre of mass (line 1) is near the foot axis (line 2). It can
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efectueaza mai multi pasi pe placa de presiune, in
diverse etape. Placile de presiune mai scurte introduc
mai multe erori. Pentru a evita erorile si a obtine date
precise adle mersului pe o platforma de 0,5 m,
subiectul a fost rugat sa faca mai multe teste inainte
de efectuarea masuratorilor, pana cand mersul
inregistrat a fost adecvat modelului sdu normal de
mers [7-9].

REZULTATE Sl DISCUTII

Imaginea 1n statica (Figura 1) ofera primele
informatii cu privire la distribuirea presiunii pe suprafata
plantara a piciorului. Pentru subiectul investigat, piciorul
stang este un picior scobit, cu presiune ridicata pe calcai.
Contactul dintre picior si suprafata de sprijin este realizat
doar pe calcai si pe partea anterioara. Pentru piciorul
drept, suprafata de contact in statica este mai mare
comparativ cu cea de pe piciorul stang. Aceasta
distributie a presiunilor, de la calcai, zona mediana a
piciorului si zona anterioard, indica o distributie
echilibrata, care reduce presiunea in zona calcaiului.
Figura 2 arata distributia presiunilor pe parcursul tuturor
etapelor de efectuare a pasului. Este evidenta, in urma
analizei acestor rezultate, diferenta intre piciorul stang si
drept, atatin statica, cat sitn dinamica.

Figure 2. Dynamic printout
Figura 2. Amprente in dinamica

Pentru un model normal de mers, proiectiile
succesive ale centrului de greutate (linia 1) ar trebui sa
urmeze axa piciorului (linia 2). Axa piciorului este
definita ca fiind linia care uneste centrul calcaiului si
centrul celui de-al doilea metatarsian. Pentru piciorul
stang, linia de deplasare a centrului de greutate (linia 1)
este aproape de axa piciorului (linia 2). Se poate
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be concluded that the balance of this foot is normal,
evenifitis a high arched foot. Concerning the right foot,
the line of centre of mass is far away from the foot axis
(line 2), that indicates a different rotation of ankle.

The gait cycle can be divided into three main
stages: the first contdct with the surface (impact), the
stance stage when the entire foot is in contact with
the ground, and the propulsion stage when the foot is
pushing off the ground. Twenty phases of the gait
cycle are presented for the left foot (Figure 3) and
twenty phases for the right foot (Figure 4). For this
case study, the left step time is 836 ms and the right
step time is 722 ms, both values being below the
average step time of 900-990 ms reported in other
studies.

v @ |@
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Figure 3. Left foot step time and related
plantar print out during all stages of the gait cycle
Figura 3. Timpul de efectuare a unui pas
pe piciorul stang si amprentele corespunzatoare
fiecarei etape a fazei mersului

The left foot was defined ds being high arched in
statics, and it obviously differs from the right foot
(Figure 1). These differences between lef{ foot and
right foot are also confirmed by medsurements on
walking. In Figure 3 it is shown that the left foot, which
was defined das a high arched foot in orthostatic
position, keeps the same characteristic in dynamics. As
it could be observed from Figure 4, in the cdse of the
right foot, the pressure is gradually distributed on the

concluziona ca echilibrul acestui picior este normal,
chiar dacd este un picior puternic scobit. In ceea ce
priveste piciorul drept, linia de deplasare a centrului de
greutate este Tndepartata de axa piciorului (linia 2),
careindica o rotatie diferita a gleznei.

Fazele mersului pot fi Tmpartite in trei etape
principale: primul contact cu suprafata de sprijin (impact),
etapa de sprijin, in care intregul picior este in contact cu
solul si faza de propulsie, atunci cand piciorul se ridica de
pe suprafata de sprijin. Doudzeci de faze ale ciclului de
mers sunt prezentate pentru piciorul stang (Figura 3) si
doudzeci de etape pentru piciorul drept (Figura 4). Pentru
prezentul studiu, timpul de efectuare a unui pas cu piciorul
stang este de 836 ms si timpul de efectuare a unui pas cu
piciorul drept este de 722 ms, ambele valori fiind sub
durata medie de 900-990 ms raportatain alte studii.

Figure 4. Right foot step time and related
plantar print out during all stages of the gait cycle
Figura 4. Timpul de efectudre a unui pas
pe piciorul drept si amprentele corespunzatoare
fiecarei etape a fazei mersului

Piciorul stang a fost definit in statica ca fiind de tip
picior scobit si, evident, diferit de piciorul drept (Figura
1). Aceste diferente intre piciorul stang si piciorul drept
sunt, de asemenea, confirmate de masuratorile n
dinamica. Tn Figura 3 se aratd c3 piciorul stang, care a
fost definit ca picior scobit, Tn pozitie de sprijin
ortostatic, pastreaza aceleasi caracteristici Tn dinamica.
Dupa cum se poate observa din Figura 4, in cazul
piciorului drept, presiunea este distribuita treptat pe

Leather and Footwear Journal 13 (2013) 3




PLANTAR FOOTPRINTS ANALYSIS — CASE STUDY (PART 1)

|ateral areds. This plantar pressure distribution over the
stages of one step indicates an ankle rotation that is
higher for the right foot compared with the left foot.
Thus, the bones of the right foot are more stressed, and
this could cause other irreversible changes on the gait
pattern and body posture over the time.

Figure 5 presents the 3D views of the pressures ds
the foot areas comes in contact with the ground. In the
first phase (impact), the main part of the pressure is on
the heel; theninthe second phase, body weight is still
bit onthe heel, but onlateral aredas and metatarsals too.
Finally, in the third phase (propulsion), the body weight
is allon metatarsal and toes.

il- |
O .

*

toata suprafata. Aceasta distributie a presiunii plantare de-a
lungulfazelor de mersindica o rotatie a gleznei, care este mai
mare Tn cazul piciorul drept, comparativ cu piciorul stang.
Astfel, oasele piciorului drept sunt mult mai solicitate,
putand provoca modificari ireversibile de-a lungul timpului
asupramodeluluide merssia posturii corpului.

n Figura 5 sunt prezentate vederi 3D ale presiunilor
pe parcursul contactului dintre picior si suprafata de
sprijin. Tn prima faza (impact), cea mai mare presiune
este pe calcai, in cea de a doua faza, greutatea corpului
este mentinuta pe calcai, dar si pe zona laterald si
metatarsiene. In a treia etapd (propulsie), greutatea
corporala este distribuita pe metatarsiene si pe degete.

*-
O

Figure 5. The 3D views of the pressures over the phases of gait (left foot: up; right foot: down)
Figura 5. Vederi 3D dle presiunilor in timpul fazelor mersului (piciorul stang: sus, piciorul drept: jos)

The Footscan software gives the pressure graphs
depending on the foot areds (Figure 7). Therefore,
the foot is divided into 10 areas (toe 1, toe 2 to 5,
metatarsal 1 to 5, medium foot, medial heel and
lateral heel), each of them being differently coloured
(Figure 6). The same legend of colours is kept for
pressure graphs, in order to easily recognize how the
pressure varies for each area of the foot.

Revista de Pielarie Incaltdaminte 13 (2013) 3

Software-ul Footscan afiseaza graficele de
presiune, in functie de zonele de contact ale piciorului
(Figura 7). Prin urmare, piciorul este Tmpartitin 10 zone
(degetul 1, degetele 2-5, metatarsienele 1-5, zona
mediana, zona exterioarda si zona interioara a
calcaiului), fiecare dintre aceste zone fiind colorate
diferit (Figura 6). Aceeasi legenda de culori este
pastrata in graficele de presiune, in scopul
recunoasterii cu usurinta a modului Tn care variaza
presiunea pentru fiecare zona a piciorului.
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Toe 1 T1
-*ﬁ Toe2to 5 T2-5
Metatarsal 1 M1

" Metatarsal 2 M2
Metatarsal 3 M3

Metatarsal 4 Vi4d

i Medium F oot M I
Medial Heel HM

Left Foot Right Foot Lateral Heel HL

Figure 6. Foot areas and legend of codes and colours
Figura 6. Zonele piciorului si legenda codurilor si culorilor
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Figure 7. Pressure graphs depending on the foot areas — left foot and right foot
Figura 7. Graficele presiunii in functie de zonele piciorului — picior stang si picior drept

Each pressure graph can be divided into 3 phases: Fiecare grafic de presiune poate fi impartit in 3
heel contact, foot contact and push off. Two pressure faze: contact, sprijin pe toata suprafata piciorului si
peaks are visible on edch graph: one during heel propulsie. Tn fiecare grafic sunt vizibile doua varfuri de
contact stage and one during pushing off stage (Figure presiune: unul in faza de contact pe calcai si unul in faza
8). For a normal gait pattern, these two pedks have de propulsie (Figura 8). Pentru un model normal de
dppropridte values. For the hereby case study a mers, aceste doua varfuri au valori corespunzatoare.
variation from normal situation is identified by Pentru prezentul studiu de caz este identificata o
observing higher pressures in propulsion stdge variatie fata de situatia normala prin observarea unor
compared with impact stage, in both feef. presiuniridicate pe ambele picioare in faza de propulsie

comparativ cu faza deimpact.

278 -
200-

278-

100 -

G -
400 600 800 896 400 600 800 896
a) left foot b) right foot
a) piciorul stang b) piciorul drept

Figure 8. The three phases of gdit — impact, stance and propulsion (separated by red lines)
Figura 8. Cele trei faze ale mersului — impact, sprijin si propulsie (separate de liniile rosii)

In order to complete the view of the movement, a invederea ilustrarii miscarii a fost realizat un grafic
Gantt graph (Figure 9) that shows different parameters Gantt (Figura 9), care aratd diferiti parametri si
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and their interactions is made. This didgram illustrates
the arrangements of the mean values of pressures over
the time in five areds: the 1st toe, the 1st, 3rd and 5th
metdtarsal bones, and under the laterdl heel. The
values given by Footscan software in five different
tables were anadlysed and some values have been
excluded becduse they did not follow the normal
distribution.

pressure (N/em2)

Heel Medial _|m—

time (ms)

Meta 5
Meta 3
R S L
Meta 1 ——
RN
Toel | | E———
100 300 500 700
a) left foot

a) piciorul stang

interactiunile dintre acestia. Aceasta diagrama
ilustreaza valorile medii ale presiunilor in functie de
timp, pe cinci zone ale piciorului, degetul 1,
metatarsienele 1, 3 si 5, si zona exterioara a calcaiului.
Au fost analizate valorile obtinute prin intermediul
aplicatiei Footscan si incadrate in cinci tabele diferite,
unele dintre valori fiind excluse, deoarece acestea nu
urmareau o distributie normala.

pressure {Nfcm2)

R
Heel Medial /s —
I
Meta 5 e —
S S
Meta 3 T ————
N
Meta 1 o)
RS
Toel S
100 300 500 700
time (ms)
b) right foot
b) piciorul drept

Figure 9. Gantt graph for left and right foot (time in ms)
Figura 9. Diagrame Gantt pentru piciorul stang si piciorul drept (timp in ms)

The Gantt graphs indicate differences between
left foot and right foot. The left foot is moving faster and
the arrangement of bars is more compact compared
with the one for the right foot. One can see that in the
case of the right foot the first toe is under stress for a
longer time compared with the time than for the left
foot. Also, it is shown that heel is working for almost
half the time of a gait. Table 1 presents the minimum
and maximum values of pressures on left and right foot.
The mean and standard devidtion have been
calculated. The bar chart from Figure 10 presents the
pressure values for left and right foot.

10
d .. il
o K

™
2
&

&

O N B O 0

"3 &4
«oe, % &2

m Left
- == HRight
e 9 S >

> X3
¥ ¢ & &

Diagramele Gantt indica diferente intre piciorul
stangsi piciorul drept. Piciorul stang se misca mairepede,
iar modul de aranjare al barelor este mai compact in
comparatie cu cele de la piciorul drept. Se poate vedea
ca, In cazul piciorului drept, primul deget de la picior este
solicitat pentru o perioada mai lunga in comparatie cu
degetul mare de la piciorul stang. De asemenea, se
observa faptul cd, in aproape jumatate din timpul
necesar efectudrii unui pas, cdlcaiul este solicitat. Tn
Tabelul 1 sunt prezentate valorile minime si maxime ale
presiunilor pentru piciorul drept si pentru piciorul stang.
Au fost calculate media si abaterea medie patraticd. in
diagrama cu bare din Figura 10 sunt prezentate valorile
presiunilor pentru piciorul stang si drept.

Figure 10. Maximum pressures on various areds of the foot (left and right)
Figurad 10. Presiuni maxime in diferite zone ale piciorului (stang si drept)
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For the righ’; foot, the pressures are higher under
1" toe, 2™ dnd 3" metatarsal dreds, compared with the
left foot. For both feet, the highest pressures are
registered under 3™ &nd 4" metatdrsal bones,
suggesting that these areas have a higher risk of
developing bone deformations or ulcerations.

Pentru piciorul drept, in comparatie cu piciorul stang,
presiunile sunt mai mari sub degetul mare, metatarsienele
2 si 3. Pentru ambele picioare, cele mai mari presiuni sunt

inregistrate in zona metatarsienelor 3 si 4, ceea ce

sugereaza ca aceste zone prezinta un risc mai mare de
dezvoltare adeformarilor osoase sau a ulceratiilor.

Table 1: Comparison of max pressures on different areas of foot and Student Test on the means
Tabelul 1: Comparatii ale presiunilor maxime pe diferite zone ale piciorului si testul Student al mediilor

Toe 1 Toe 1
Deget 1 23 Deget 1

Metatarsal 1 Metdtarsal 1
Metdtdrsidn 1 Metdtdrsidn 1

Metatdrsal 3 Metatdrsal 3 63
Metdtdrsidn 3 Metdtdrsidn 3 :

Metatarsal 5 Metdtarsal 5

Metdtdrsidn 5 Metdtdrsidn 5

Heel Medial Heel Medial

Exteriorul 5.4 6.6 6.0 0.5 Exteriorul 4.6 12.8 6.7 3.4
cdlcdiului cdlcdiului

Student Test

(medn) p=0.950.05

Testul Student

(medii)

Based on the human body symmetry, the initial
hypothesis is that there are no significant differences
between left and right foot. To test this hypothesis, a
Student test is conducted for d preset probabilistic limit
of p=0.05. If the result of the Student test is inferior to p,

n baza simetriei corpului uman, se presupune c&
nu exista diferente semnificative intre piciorul stang si
piciorul drept, reprezentand ipoteza initiald. Pentru
testarea acestei ipoteze, a fost aplicat un test Student,
pentru o limitd prestabilitd p=0,05. Daca rezultatul
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then the hypothesis is rejected. For the hereby case
study, the cdlculated value for Student test is 0.9, that
is higher than p=0.05. Thus, the initial hypothesis is
dccepted and there are no significant differences
between left and right foot. Even if the investigated
subject has visible differences in terms of pressure
distribution between left and right foot in statics, the
analysis of values in dynamics demonstrates that
there are no significant statistical differences in
dynamics.

CONCLUSIONS

The foot is divided into anatomical dareas in order
to calculate plantar pressure parameters. Generically,
the mean, the peak, and the time-pressure integrals of
plantar pressure are used [9, 10]. When these
parameters have high values in specific areas of the
foot, they can be seen as indicators of potential injuries
[11]. For example, in western populdtion plantar
pressures concentrate mainly under the 2™ &nd 3“
metatarsal bones and under the heel. This could cause
serious efforts while walking, and it also gives an
unpledsant feeling of discomfort [10, 12].

The paper presents @ methodology for analysing
the footprints of one subject that has visible differences
on pressure distribution in statics. For orthopaedists, it
could be a very good example of establishing the
typology of the foot in order to suggest special devices
to be introduced inside the shoe or customized soles
and insoles. Using RSScan pressure plate and Footscan
softwdre a very fine observation of the foot and the
foot pressure repartition is made. By comparing the
maximum pressures, the highest are registered under
3" dnd 4" metatarsal bones, suggesting that these
areds have a higher risk of developing injures and
structural or functional bone modifications. A Student
test is conducted to compare the pressures between
left and right foot. The result of this test is that there are
no significant differences between the pressures of the
two feet, and therefore no need to separately design
the bottom components. An andlysis of gdit time was
made, the result being a normal distribution on each
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testului Student este inferior lui p, atunci ipoteza este
respinsa. Pentru prezentul studiul de cdz, valoarea
calculata pentru testul Student este 0,9, fiind mai mare
decat p=0,05. Astfel, ipoteza initiala este acceptata si nu
exista diferente semnificative intre piciorul stang si
piciorul drept. Chiar daca subiectul investigat are
diferente vizibile privind distributia presiunilor intre
piciorul stang si piciorul drept in statica, analiza valorilor
in dinamica demonstreaza ca nu exista diferente
semnificative din punct de vedere statisticin dinamica.

CONCLUZII

in vederea calculdrii parametrilor de presiune
plantara, piciorul este impartit in zone anatomice. Sunt
folosite la modul generic media, varfurile de presiune si
integralele timp-presiune [9, 10]. Atunci cand acesti
parametri au valori mariin anumite zone ale piciorului, pot
fi interpretati ca indicatori ai unor potentiale rani [11]. De
exemplu, populatia occidentala prezinta presiuni plantare
ridicate mai ales in zona oaselor metatarsienelor 2 si 3 si
sub calcai. Aceasta ar putea cauza solicitari serioase in
timpul mersului si, de asemenea, ofera un sentiment
neplacutdedisconfort[10, 12].

Lucrarea prezinta o metodologie pentru analiza
amprentelor unui subiect care are diferente vizibile
privind distributia presiunii in statica. Pentru ortopezi,
ar putea fi un foarte bun exemplu de stabilire a
tipologiei piciorului, in vederea sugerarii dispozitivelor
specidle pentru a fiintroduse in interiorul incaltamintei
sau a branturilor si talpilor personalizate. Folosind
placa de presiune RSScan si software-ul Footscan se
observa cu atentie piciorul si repartitia presiunilor la
nivelul acestuia. Prin compararea presiunilor maxime,
cea mai mare este fnregistratd Tn zona oaselor
metatarsiene 3 si 4, ceea ce sugereaza ca aceste zone
prezintd un risc ridicat de dezvoltare a leziunilor si a
modificarilor osoase structurale sau functionale. A fost
efectuat un test Student pentru compararea
presiunilor ntre piciorul stang si piciorul drept.
Rezultatul acestui test a demonstrat ca nu existad
diferente semnificative Tntre presiunile celor doua
picioare, nefiind astfel necesara proiectarea unor
componente inferioare diferite ale Tncaltamintei. A fost
realizata o analiza a timpului de mers, rezultatul fiind o
distributie normala pe fiecare zona a piciorului. Prin
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area of the foot. By conducting five tests, all errors have efectuarea a cinci teste, orice eroare a fost eliminata,
been elimindted; dnd then the left foot hds been iar apoi a fost demonstrat faptul ca piciorul stang este
demonstrated to be & high arched foot. un picior scobit.
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CONSIDERﬂTIONS ON FISH SKIN PROCESSING
ABSTRACT. After outlining the context that hds led to the incredsed significance of fish sking s rdw material source, and its characteristics, the paper presents an

overview of the major technological dspectsinvolved in their processing.
KEY WORDS: fish sking, raw material source, characteristics

CONSIDERZ\]’II PRIVIND PRELUCRAREA PIEILOR DE PESTE
REZUMAT. Dupa prezentdred contextului cdre a dus |3 cresterea importantei pieilor de peste cd resursa de materie prima si a caracteristicilor tehnice dle dcesteia,

lucrared inventdriaza si descrie principalele dspecte tehnologice pe care le ridica procesdrea acestora.

CUVINTE CHEIE: piei peste, resursa de materie prima, caracteristici

CONSIDERATIONS SUR LE TRAITEMENT DES CUIRS DE POISSON
RESUME. Apres dvoir présenté le contexte qui & mené a I'importénce de plus en plus grinde des cuirs de poisson comme ressource de méatiéres premiéres et leurs

caractéristiques techniques, I'article énumere et décrit les principaux dspects technologiques du traitement de ces cuirs.

MOTS CLES: cuirs de poisson, ressource de méatieres premiéres, caractéristiques

INTRODUCTION

The stock of exotic sking hdas been decreasing
consistently, and one of the redsons is the ecologists'
pressure on preserving and saving the concerned animal
species. On the other hand, the demand of such skins is
endless and much higher than the offer [1-3]. By medns
of their scale configuration and size of scale pockets after
having removed the scales, the appearance of finished
fish sking is very simildr to that of sndke skins, for which
they have become d good substitute.

Other skins with very large scale pockets partly
damaged following processing become peerless and
inimitable after having been finished in different
variants. And most significantly, in many fish species
the reproductive capacity can be controlled, increasing
thusthe raw material stock.

INTRODUCERE

Resursa de piei exotice a scazut continuu in
decursul timpului, und din cduze reprezentand-o
presiunead ecologistilor de a se conserva si salva aceste
specii de animale. Pe de alta parte, cererea de astfel de
sortimente de piele este perpetud, fiind Tn decalaj
considerabil fata de oferta [1-3]. Astfel finisdte, unele
piei de peste, prin configuratia si marimea buzunarelor
solzilor, dupa ce solzii au fost eliminati, au aspectele
celeide sarpe, devenind un substitut redutabil.

Altele, provenite de |3 piei cu buzundrele solzilor
foarte mari, partial destramate in urma procesarii, prin
diverse variante de finisaj, sunt inegalabile si inimitabile.
Si un lucru extrem de important, |la multe specii de pesti
capacitatea de reproducere poate fi controlata, crescand
dinacest motiv resursa de materie prima.

* Correspondence to: Gheorghe BOSTACA, INCDTP — Division: Ledther dnd Footwedr Resedrch Institute, 93 Minulescu St., Buchdrest, Romdnid, emdil: icpi@icpi.ro
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Basic Characteristics and Properties of Raw/Finished
Skins

The main characteristics and properties of the raw
material, as well as those of the finished product are
presentedinTable 1.

Caracteristici de baza si proprietati ale pielii
brute/finite

Principalele caracteristici si proprietati ale
materiei prime, cat si ale produsului finit sunt
prezentate in Tabelul 1.

Table 1: Characteristics of fish skin
Tabelul 1: Caracteristicile pieilor de peste

- 3% of fish weight;

- 3% din greutatea unui peste;

- 70% water; 25-30% proteing; 0.2-0.4% fat; 0.5-4% salts;
- 70% apd; 25-30% proteine; 0,2-0,4% grdsimi; 0,5-4%
sdruri;

- parallel orientation of collagen fibres;

- orientare paraleld a fibrelor de colagen;

- high sensitivity to dcids and alkali.

- mare sensibilitate la acizi si alcalii.

EXPERIMENTAL ASPECTS OF FISH SKIN
PROCESSING

Technological objectives are closely related to
features of the raw material, as well as those of the area
of application, presented below:

e totalremoval of scales with minimum:

-drumming and processing time;
-amount of alkali;

e preservation of the original shape and size of
the scale pocket;

e totdlodourremoval;

e irreversible closure of the scale pocket for such
items;

e increasing:

-thickness;
- physical strength;

e reducingloss of:

-dermal substance;
-surfaceared;
e lightfastness.

- special grain generated by the scale pocket
configuration;

- aspect special al fetei pielii generat de configuratia
buzundrului de solz;

- similarities to exotic leathers;

- similaritdti cu familia pieilor exotice;

- possibility of combining with other types of leathers to
manufacture various items.

- posibilitdte de combindre cu dlte sortimente de piei
finite pentru producered diverselor drticole.

ASPECTE EXPERIMENTALE PRIVIND
PRELUCRAREA PIEILOR DE PESTE

Obiectivele tehnologice sunt strans legate atat de
particuldritatile materiei prime, catside cele ale domeniului
de utilizare, fiind prezentatein cele ce urmeaza:

. completaindepartare a solzilor cu minimum de:

-timp de agitare si durata de procesare;
- cantitate de alcalii;
e pastrarea formei si marimii origindle a
buzunaruluide solz;
e dezodorizare completa;
e inchidered ireversibild @ buzunarului solzului
pentru articolele de dcest fel;
e cresterea:
- grosimii;
-rezistentelor fizice;

e reducerea pierderiide:
- substanta dermica;
- suprafata;

e rezistentalalumina.
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Fish Skin Processing

Fish skin processing comprises three main
components, presentedin Figure 1.

Sequence of operations
Succesiunea operatiilor

Odor femoval
Dezodorizarea

Prelucrarea pielii de peste

Prelucrarea pielii de peste se compune in principal
dintrei componente care sunt prezentate in Figura 1.

Parameters of
processing operations
Parametrii operatiilor
de procesare

Figure 1. Fish skin processing
Figura 1. Prelucrarea pielii de peste

Sequence of Processing Operdtions. Working
Vidridnts

Working variants are differentidted according to
scale removal and the sequence of processing
operationsis presentedin Table 2.

Succesiuned operdtiilor fluxului tehnologic. Varidnte
delucru

Principalul criteriu de diferentiere a variantelor de
lucru 1l reprezinta desolzirea, succesiunea operatiilor
dvand derularea prezentata in Tabelul 2.

Table 2: Variants of technological operations for fish skins
Tabelul 2: Variante de operatii tehnologice aplicabile la prelucrarea pieilor de peste

Sodking Soaking Sodking
Inmuiere Inmuiere Tnmuiere
Fleshing Scale removal Fleshing
Descdrnare Desolzire Descdrnare
Bleaching Deliming Deliming
Albire Decdalcificére Decdlcificdre

Pickling —pretanning Bleaching Pickling —pretdnning
Picldre — pretdbdcire Albire Picldre — pretdbdcire
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Table 2: Continued
Tabelul 2: Continuare

Tanning (Wet buffing) (Wet buffing)
Tdbdcire (Slefuire umedd) (Slefuire umedd)

(Wet buffing) Retdnning —bleaching  Retdnning — bledching
(Slefuire umedd) Retdndre — dlbire Retdndre —dlbire

Retanning — bleaching Drying Drying
Retdndre —dlbire Uscdre Uscdre
Drying Dyeing Dyeing
Uscdre Vopsire Vopsire
Dyeing Top finishing Top finishing
Vopsire Finisdre de suprafatd Finisdre de suprafatd
Top finishing
Finisdre de suprafatd

Parameters of Processing Operations

Sodking

It is cdrried out in & 300-1000% float at a
temperature of 18-20°C for 24 hours maximum. Float is
usuadlly incredsed if the scale pockets are larger or the
skindredissmaller.

To protect the scale pocket edges, 1.5-2.0 g/L
bactericide is added to the flodt. Products with
dcceleration or degreasing action such as detergents,
soda dsh, caustic soda can be added in amount of 3-4
g/L all at once or in installments. Detergents are
recommended to be scented to remove the typical
odour of these skins. Stirring must be dutomated and
slow.

Parametrii operatiilor de prelucrare

Inmuiered

Se executa Tn flotda de 300-1000%, |3 o temperatura
de 18-20°C, pe o perioddd de maximum 24 ore. Ca regul3,
flota creste pe masura ce buzunarul solzului devine tot
mai mare sau cand marimea pielii scade.

Pentru a proteja cu precdadere marginile
buzundrului solzului, in flotd se adauga 1,5-2,0 g/l
bactericid. Ca accelerator, dar sidegresant, se pot adauga
odata sau in rate, cuprinse intre 3-4 g/|, produse ce du un
astfel de efect (detergenti, soda calcinata, soda cdustica).
Detergentii se recomanda a fi parfumati pentru a se
elimind din mirosul specific al acestei piei. Regimul de
dgitare trebuie sa fie minimal, in regim automat.
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Fleshing

It is carried out by hand, carefully and without
straining the skin, otherwise it could be damaged
by bredking. Holes and cuts on the surface
resulting from improper fladying must be avoided.
When this operation is not completed, it can be
done by wet buffing after pickling or tanning.

Liming

It is dependent on the raw material resistance o
sulphide or sulphydrate. When this is low, the use of
calcium hydrate only at an offer of 2-4% in @ 300-400%
float is recommended. In other cases a combination of
lime 12-15%, sodium sulphide 7-8%, and salt 8% (to
reduce swelling) and & 800-1000% float are
recommended. Based on the desired effect, the liming
time may be 18-72 hours. For the shortest time the
float temperature can vary in the 23-25°C range, while
for 72 hours, a temperature of 18-20°C is
recommended. As with sodking, drumming must be
automated and slow.

Scale Removal

It is @ very significant operation, on the one hand
because all scales have to be removed, and onthe other
hand, the scale pocket edges must not be damaged. It
canbe carried outinthree ways, as follows:

- by scraping and brushing by hand; the skin is
placed with the scale side upward on a rubber support
to avoid slipping, and a pressure is dpplied by a metallic
orwooden blade, or a brush with stiff synthetic bristles
from tail to head to pull out scales, carefully so as not to
damage their pockets. This operation is carried out
usudlly after liming when the link between the scdles
and skin is wedkened, while in the deliming-bating
stageitonly hasacorrectionrole;

- by air or water jet (20-22°C); this has a fast scale
pull out effect. Skin is fastened on a flat surface by nails.
Pressure must not exceed 60 atm and nozzles have to
be 2-3 mm in didameter. The jet has to be directed as in
the above procedure. This operation must be carried
out after having completed the sodking, when the
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Descdrndred

Se efectueaza manual, cu mare atentie si fara a
forta pielea, in cdaz contrar pot aparea deteriorari,
respectiv ruperi. Gaurile sau tdieturile de pe suprafata
in cazul in care apar datorita jupuirii defectuoase,
trebuiesc ocolite. Tn cdzul in cire nu este complet
redlizata, operatia poate fi definitivata dupa piclu sau
tabacit prin efectuarea uneislefuiriumede.

Cenusdrired

Este dependenta de nivelul sensibilitatii exprese 1a
sulfurd sdu sulfhidrat 3l méateriei prime. Tn cizul in cdre
dcedsta existda, se recomanda folosired doar a varului
hidratat, in proportie de 2-4%, intr-o flota de 300-400%. In
restul situatiilor se poate lucra infr-o combinatie de: 12-
15% var, 7-8% sulfurd de sodiu, 8% sdre (pentru
diminudrea umflarii) si o flota de 800-1000%. Durdta de
cenusarire, in functie de efectul dorit, se incadreaza intre
18-72 ore. La durata cea mai mica temperatura flotei poate
varia intre 23-25°C, pe cand la cea de 72 ore, temperatura
este recomandabil a fi de 18-20°C. Ca si la inmuiere,
regimul agitarii trebuie sa fie minimal, in regim automat.

Desolzired

Este o operatie extrem de importanta, intrucat
trebuie eliminati absolut toti solzii, iar pe de alta parte,
marginile buzunarului solzului nu trebuie afectate. Se
poate realiza in trei moduri, dupa cum urmeaza:

- manual, prin raschetare sau periere. Pentru
dcedstd, pielea se plaseaza cu partea cu solzi Tn sus pe un
suport de cauciuc pentru a evita alunecaresd, si din directia
coada-cap se efectuedza o presiune cu lama metalica, de
lemn, perie cu par sintetic, rigid, in scopul smulgerii
solzului, avandu-se grija @ nu se deteriora buzunarul
dcestuida. Faza cand se executd este de reguld dupa
cenusarire, cand legatura dintre solz si piele este slabita, in
etdpa de decalcifiere-samaluire avand doar rol de corectie;

-cujetde dersiapa (20-22°C). Are un efect rapid de
smulgere a solzului. Pielea se fixedza cel mai adesea cu
cuie, pe o suprafatd plana. Presiunea de lucru nu trebuie
sa depdseadsca 60 atm, idr duzele 2-3 mm. Directia jetului
de desolzire este aceeasi ca la varianta anterioara.
Momentul executiei este dupa termindrea inmuierii,
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hypodermic layer increasing skin resistance to the jet
pressureis stillonthe skin [4];

- by strong washing in continuous water flow (20-
22°C). It is carried out after liming and before fleshing.
Scdles dre removed because of the wedkened link of
the scales with their pockets resulting both from the
friction between the skins and turbulence caused by
the continuous float draining. The operation is lengthy
and implies high water consumption. This procedure
can only be applied on skins with high enough
mechanical resistance and requires a severe control.
Possible scale removal corrections can only be made
after deliming-bating.

Deliming

It is carried out in & water float of 200-1000%,
contdining ammonium sulphate 1.8-2%, ammonium
chloride (bleaching effect), and other products with no
or low content of ammonium salts, at a temperature of
25°C for 30-120 minutes. Deliming over night also can
be applied.

Bdting
Generally, it is not recommended. If can be
accepted in skins with no scales or with highly resistant

scale pocket edges. The temperature must not exceed
25°C.

Pickling

It is recommended to be carried out with weadk
organic acids (Feliderm CS-Clariant 2-3%, dcetic acid
1.5-2% or formic acid). Flodts of 300-1000% dre used,
the float length incredsing as the skin entangling is
incredased. Compared to the standard pickling, pH can
varyinthe 3.5-5.0range.

Pretdnning

By this operation the scale pocket edges are
crosslinked and their resistance to the lengthy effect of
drumming during pickling and bleaching is increased. It
is carried out simultaneously with pickling. Aldehyde
tanning agents (3-5%) are used to dchieve such effects.

cand stratul hipodermic, care mareste rezistenta pielii 1a
presiuned suflarii, mai este pe piele [4];

- prinspalare energica, in flux continuu de apa (20-
22°C). Se readlizeaza dupa cenusarire, Tndintea
descarnarii. Efectul de desolzire pornind de 13 legatura
redusa a solzului cu buzunarul se datoredza frecarii
dintre piei, dar si turbulentei credte de evacuarea
permdnenta a flotei. Durata de realizare este relativ
mare, iar consumul de apa, dasemenea. Procedeul se
poate aplica doar |3 piei cu o rezistentda mecanica
suficienta si impune un control riguros. Eventuale
corecturi de desolzire se mai pot aduce dupa
decalcificare-samaluire.

Decdilcificdred

Se executa la rece, 200-1000%, apa de 25°C, cu
maximum 1,8-2% sulfat, clorurd de amoniu (care dre si
un slab efect de albire) sdau alte produse fara sau cu
continut redus de saruri de amoniu. Durata este
cuprinsa intre 30-120 min. Se pot folosi si variante de
decalcificdre peste noapte.

Samdluired
Tn generl, nu se indica & fi efectudtd. Se podate
dccepta la piei fara solzi sdu cu marginile de buzunar de

solz foarte rezistente. Temperatura de lucru nu trebuie
sa depasedsca 25°C.

Picldred

Se recomanda a fi facuta cu acizi organici slabi (2-
3% Feliderm CS-Clariant; 1,5-2% acid acetic; acid
formic). Marimea flotei varidaza intre 300-1000%,
crescand pe masura ce pericolul de Tnnodare a pieilor
sporeste. Fata de piclarea standard, pH-ul poate fluctua
intre 3,5-5,0.

Pretdbdcired

Este o operatie care, prin efectul ei, reticuleaza si
creste rezistenta marginilor buzunarului de solz 13 efectul
prelungit al dgitarii din timpul piclarii, cat si al albirii. Se
efectuedza simultan cu piclarea. Ca material tanant se
folosesctanantialdehidici, intr-o cantitate de 3-5%.
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Bledching

Fish skin shows a pigmentation impeding a large
range of colors and uniform dyeing to primarily support
aniline finishes. Therefore, bledching is & useful and
necessary operation. The following combinations can
be used for bleaching:

- potassium hypermanganadte + sodium
metdbisulphite;

-sodium chlorite + sodium metabisulphite;

-sodium chlorite + sodium thiosulphate;

- hydrogen peroxide + sodium metabisulphite;

- chlorine compound + sodium thiosulphate;

- chlorine compound + sodium bisulphate.

Bledching is carried out in the pickling bath, and
skins are usually kept in the flodt over night for the best
effect.

Bleaching with chlorine can also be performed in
sodking and liming stages. Bleaching can be intensified
during subsequent processing stages by tanning or
retanning with synthetictanning agents.

Ténning

Depending on the desired effects, tanning can be
carried outinthe following procedures:

-synthetictanning; it is performed with an offer of
bledching tanning agents not exceeding 15-17%. With
this system the skin thickness is not increased
significantly; the color range is limited.

- synthetic-vegetable tanning; it is performed
with bleaching tanning agents (9-10%) and vegetable
tanning agents, with low astringency and light
resistance (10-20%). Such tanning system provides the
highest incredse in thickness. The colour range is
limited.

- tanning with basic chromium salts; it provides
the best physical-mechanical characteristics of all listed
tanning systems. It provides the best dyeing, and all
range of color shades.

Wet Buffing

It can be carried out either after pickling or
tanning. It is dimed at removing the hypodermic tissue
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Albired

Pieleda de peste prezintd o pigmentatie care
impiedica realizarea unei palete de culoare complete si
cu vopsiri uniforme, care sa sustind cu precadere
finisdjele anilind. Tn &dceste conditii 3lbired este o
operatie utild si necesara. Ca materiale de albire pot fi
folosite urmatoarele combinatii:

- permanganat de potasiu + metabisulfit de sodiu;

- clorit de sodiu + metabisulfit de sodiu;

- cloritde sodiu +tiosulfat de sodiu;

- apa oxigenata - metabisulfit de sodiu;

-compus cu clor + tiosulfat de sodiu;

-compus cu clor + bisulfit de sodiu.

Albirea se executa in baia de piclu si, de regul3,
pieile raman in flotd peste nodpte pentru un efect
optim.

Albirea cu clorina poate fi efectuata si in fazele de
inmuiere sau cenusarire. Albirea, ulterior in timpul
prelucrarii poate fi intensificata fie printr-o tabacire, fie
printr-o retanare cu tanantisinteticide albire.
Tabdcired

Tn functie de efectele urméarite, poate fi efectustd
inurmatodrele variante:

- tabacire sintetica. Cu tananti de albire, panala o
ofertd de maximum 15-17% s.u. In dcest sistem nu
dpare o crestere a grosimii apreciabila. Paleta de culori
este limitata.

- tabacire sintetica - vegetala. Cu tananti de albire
(9-10%) si tananti vegetali, astringenta scazuta si
rezistenta |3 lumina (18-20%). Acest sistem de tabacire
dduce ced mai mare crestere de grosime dintre
variantele ce se pot folosi. Paletd de culori este limitata.

- tabacire cu saruri bazice de crom. Este cea care
garanteaza cele mai bune rezistente fizico-mecanice
dintre toate sistemele de tabacire enumerate. Asigura
cea mai buna capacitate de vopsire, precum si toata
gama de tonalitati.

Slefuired umedd

Se poate executa fie dupa piclare, fie dupa
tabacire. Are drept scop inlaturarea resturilor de tesut
hipodermic care nu au putut fi indepartate in etapele
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residues that could not be removed in the previous
stages. It requires a special device.

Retdnning — Bledching

For synthetic and synthetic-vegetable tanning, the
retanning effect is low ds the retanning agent offer is 5-
7%. In chromium tanned skins, the retanning agent
offer canredch 15%.

Drying

Fish skin is very thin. Therefore, drying has to be
carried out slowly, at temperatures of 35-40°C and
slightly extended, providing thus an incredsed area
yield.

Finishing

Skin finishing can be performed in fwo ways, as
follows:

- with the scale pockets kept open. In this case
finishing only involves spraying various coloured or
oleophobizing solutions without pressing (Figure
2);

- with the scale pockets shut. It is an aniline
finishing involving the following operations (Figure
3):

covering with binder; brushing is carried out

once from tail to head, followed by brushing in the
opposite direction. Binder or blend has to be of high
viscosity and show high crosslinking ability;

e dryinginextended state at 50°C maximum;

e pressing with mirror plate at a pressure of 50
atm, and temperature of 70°C;

e sprayingnitrocellulose lacquer;

e drying;

e pressing with mirror plate at a pressure of 50
dtm, and temperdture of 70°C.

precedente. Pentru executie este necesara o masina
speciald destinata acestui scop.

Retdndred — dlbired

n cdzul tabacirii sintetice sdu sintetico-vegetile,
retanarea este de intensitate scazuta, cu 5-7% produse
de retdnare. La pieile tabdcite in crom, se poate djunge
panala 15% ofertd produse de retanare.

Uscdred

Pieled de peste este extrem de subtire. in dceste
conditii, uscarea trebuie efectuata lent, |a temperaturi
de 35-40°C, si in stdre usor tensionata. In dcest mod se
dsigura siun randament in suprafata marit.

Finisdred

Finisarea pielii de peste poate fi redlizata in doua
variante:

- cu mentinered buzundrului solzului deschis. Tn
dcest caz se executa doar prin pulverizarea diverselor
solutii colorate sau de oleofobizare, fara a se efectua
vreo calcare (Figura 2);

-cuinchiderea buzunaruluisolzului. Este un finisaj
de tip anilinic care dare urmatodrea succesiune de
operatii (Figura 3):

e depunereliant. Se efectueaza prin periere. O
data in directia coada-cap, urmata de alta in directia
opusa. Liantul sau amestecul de lianti trebuie sa aiba
vascozitate mare si putere de reticuldre mare;

uscare. In stdre usor tensionatd, 13 temperaturs
de maximum 50°C;

e calcare. La placa oglinda, cu presiune de 50
atm sitemperatura de 70°C;

e pulverizare lacfixare;

e uscare;

e calcare 13 placa oglinda, cu presiune de 50
atmsitemperatura de 70°C.
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Figure 2. Open scale pockets
Figura 2. Buzunar deschis solz

Figure 3. Closed scdle pockets
Figura 3. Buzunar inchis solz

Deodorizdtion of Fish Skins

Fish skin hdas a specific odor. When cured
properly, the odor can be removed by making use of
adequate detergents, degreasing agents, high quality
deodorizing oils and scents, dppropriate fleshing and
performing washings between stages. Strong
washings cdn damage skins due to their low
mechanical resistance.

CONCLUSIONS

Fish skin is an industrial readlity, available in the
offer of different suppliers, and it is sometimes an easily
obtainable raw materidl. Finished fish skins dre utilized
in the manufacture of luxury footwedr and morocco
goods.

In Romania, fish skins (zander, salmon, carp) are
processed in INCDTP-ICPI. The resulting skin
characteristics have complied with those |did down in
the quality standards and were adequate for
manufacturing. Skin processing method is available at
INCDTP-ICPI.
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Dezodorizdred pieilor de peste

Pieleda de peste are un miros specific. Disparitia
mirosului, n conditiile unei conservari corecte, este
legata de calitated detergentilor si degresantilor
folositi, intensitatea si numarul spalarilor interfazice,
descarnarea corespunzatoare, folosired uleiurilor
superior dezodorizate si, nu in ultimul rand, de
utilizarea parfumurilor. Spalarile energice, din cauza
rezistentei reduse a pieilor 13 actiunea mecanica, pot
dauna integritatii acestora.

CONCLUZzII

Pieled de peste este o realitate industriala,
existand Tn oferta diversilor furnizori, putand proveni
uneori dintr-o materie prima usor de obtinut. Pielea de
peste se utilizeaza pentru confectia de incaltaminte si
marochinadrie de lux.

Tn Romania se prelucredza piei de peste (siliu,
somon, crap) 1a INCDTP-ICPI. Pieile prelucrate au
indeplinit conditiile standardelor de cdlitate si du avut
cardcteristici corespunzatoare pentru confectie.
Tehnologia de prelucrare @ pieilor de peste este
disponibild1a INCDTP-ICPI.
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3D MODELLING OF SHOE LASTS USING TEMPLATES BASED ON ANTHROPOMETRICAL MEASUREMENTS OF THE FOOT — CASE STUDY

ABSTRACT. The article presents 8 method of designing templates for modelling shoe lasts, dccording to specific danthropometricdl dimensions of a subject's foot,
employed as military personnel. The subject's peculidrity lies in the type of professional dctivity that he is carrying out; the lower limbs have @ much greater rigsk of
injury and there is the need to prevent such problems by using special footwedr, which will not restrict the conduct of his military activities. The design of last's
templdtes consists in creating @ geometrical construction based on the dimensional characteristics of the subject's feet. Using software such ds Delcam Engineer
and Last Maker new techniques for modelling shoe Iasts were developed. The advantages of the presented method are represented by the decredsed time of last's
design and the dccuracy of the results. Applying this method to a larger scale endbles its development dnd dllows footwear manufacturers to dchieve d diverse range
of products, faster and at lower costs than current possibilities.

KEY WORDS: foot, military footwedr, shoe last, template

MODELAREA 3D A CALAPOADELOR PENTRU INCALTAMINTE UTILIZAND SABLOANE DEFINITE PE BAZA DIMENSIUNILOR ANTROPOMETRICE ALE PICIORULUI —
STUDIU DE CAZ

REZUMAT. Se prezinta in cadrul acestui articol o metoda de proiectare a sabloanelor pentru modelarea calapoadelor incaltamintei, corespunzatoare dimensiunilor
antropometrice ale piciorului unui subiect angdjdt ca personal militar. Particularitatea subiectului constd in dctivitdted profesionald pe care acesta o desfdsoara;
membrele inferioare sunt supuse unui risc de accidentare mult mai mare, fiind necesara preintdmpinarea acestor probleme utilizand incaltaminte speciala, care sa
nu limiteze sub nicio forma desfasurarea activitatilor militare. Proiectarea desfasuratei suprafetei plantare a calapodului constd in realizarea unei constructii
geometrice ce are la baza caracteristicile dimensionale ale picioarelor subiectului analizat. Au fost dezvoltate noi tehnici de modelare a calapoadelor folosind
aplicatiile software Delcam Engineer si Last Maker. Avantajele metodei prezentate in aceastd lucrare sunt reprezentate de timpul redus de executie si de
corectitudinea rezultatelor. Aplicarea acestei metode la o scara larga ofera posibilitatea dezvoltarii acesteia si utilizarea ei de catre producatorii din domeniul
incaltamintei pentru realizarea unei game variate de produse mairapid si cu costuri mai reduse decat posibilitatile actuale.

CUVINTE CHEIE: picior, incaltdminte militard, calapod de incaltaminte, sablon

LA MODELISATION 3D DES FORMES POUR CHAUSSURE EN UTILISANT DE MODELES DEFINIS A BASE DE TAILLES ANTHROPOMETRIQUES DU PIED - ETUDE DE
CAs

RESUME. Cet article présente une méthode pour concevoir des modéles pour I3 modélisation des formes de chiussure correspondant du tailles anthropométriques
du pied d'un sujet employé comme personnel militdire. La particuldrité du sujet est Ia profession qu'il exerce; ses membres inférieurs sont soumis a un risque dccru
de blessures et, par conséquent, il est nécessaire d'éviter ces problémes en utilisdnt des chdussures spécidles qui ne limitent en rien I conduite d'activités militdires.
La conception de 1a surface plantaire de la forme implique de réaliser une construction géométrique qui est basée sur les caractéristiques dimensionnelles du pied
du sujet analysé. De nouvelles techniques ont été développées pour la modélisation des formes en utilisant les logiciels Delcam Engineer et Last Maker. Les
dvdantdges de 13 méthode présentée dans cet article sont le temps d'exécution réduit et 13 précision des résultats. L'application de cette méthode a grande échelle
permetdel'en développer et de I'en utiliser par les fabricants de chaussures pour développer une gdmme vdriée de produits plus rapidement et a moindre colt que
les possibilités actuelles.

MOTS CLES: pied, chiussures militdires, forme de chaussure, modéle
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INTRODUCTION

Nowadays, consumers don't only take into
consideration the esthetical part of footwear, but also
the quality and dimensional comfort of the footwear.
Dimensional comfort is the second most important
thingwhen buying footwear[1, 2].

The foot is considered to be a very important part
of the human body. Not only does it have an essential
role in support and locomotion, but it can also easily
influence the lifestyle of a person. Decredsed
dimensional comfort of the footwear is @ major cause
of discomfort, pain, callosity, hallux valgus, ulcerations,
etc. [3, 4]. Accidents and illnesses of the foot determine
the reduction of mobility, leading to the dggravation of
other disedses. The human foot is a three-dimensional
complex shape [5] varying to a gredt extent, depending
onthelocation, gender, age, etc. of the subject.

Traditionally, footwear is classified according to
length and width (toe girth). I is obvious that people
having the same foot length can have a wider or
narrower foot, thinner or thicker, a higher plantar arch.
The traditional dimensional classification of footwear is
not a successful one, since many people have foot
problems. It is necessary to personalize the footwear
based on the requirements of the person weadring
them. The most important component in the
manufacturing of footwear is the last. The last is a solid
shape usedto credte the footwear. The shape of the last
resembles the shape of the foot, its manufacturing
being influenced by the shape and dimension of the
foot, comfort parameters, fashion, and the
constructive variant of the footwear [6]. The last is
considered to be at the heart of footwear making
because it determines the shape of the footwear,
matching the foot and the comfort characteristics [7,
8]. Once the lasts are designed and produced, they dre
the starting point for other footwear components, such
ds:vamp, sole, insole, insole liner, etc.

In the past years software solutions have been
developed in order to fit the shape of the last to the
shape of the foot. Some of these software solutions
sedrch in @ database with lasts for a last whose
dimensions dre as close as possible to the dimensions
of the foot [9, 10]. There dare also software solutions
which allow modifying the shape of an existing last, in
order tofit the shape of the foot [11].

INTRODUCERE

n ziua de astazi, consumatorii nu urmaresc doar
partea estetica a Tncaltamintei, ci sunt interesati si de
calitate, si de confortul dimensional al incaltamintei.
Confortul dimensional reprezinta al doilea lucru ca
importantain cumparareaincaltamintei[1, 2].

Piciorul este considerat o parte fodrte importanta a
corpului uman. Acesta nu are un rol esential doar in
sprijin silocomotie, ci poate influenta foarte usor stilul de
viata al unei persoane. Un confort dimensional scazut al
incaltamintei reprezinta o cauzd majora pentru
disconfort, durere, bataturi, hallux valgus, ulcerari, etc.
[3, 4]. Accidentarile si bolile de la nivelul picioarelor
determina reducerea mobilitatii, care conduce la
agravarea altor boli. Piciorul uman reprezinta o forma
tridimensionald complexa [5] foarte variata, dependenta
delocatia, sexul, varsta etc. ale subiectului.

fn mod traditional, inciltdmintea este clasificatd in
functie de lungime si de Idtime (sau perimetrul la degete).
Este evident ca oameni care au aceeasi lungime a piciorului
pot avea piciorul mai lat sau mai ingust, mai slab sau mai
gras, bolta plantara mai ridicata. Clasificarea dimensionala
traditionala a incaltdmintei nu este una de succes, din
moment ce exista foarte multi oameni care au probleme la
picioare. Este necesara personalizarea incaltamintei in
functie de cerintele purtatorului. Cea mai importanta
componenta Tn confectionarea incaltamintei este
reprezentatd de calapod. Calapodul este o forma solida, in
jurul careia este formata incaliamintea. Forma calapodului
este dpropiata de forma piciorului, iar confectionarea
acestuia este influentata de forma si dimensiunile piciorului,
parametrii de confort, moda, varianta constructivda a
incdltamintei [6]. Calapodul este considerat inima
confectiondrii incaltamintei, deoarece acesta determina
forma incaltamintei, potrivirea cu piciorul si caracteristicile
de confort [7, 8]. Dupa proiectarea si confectionarea
calapoadelor, pe baza acestora pot fi confectionate alte
componente ale incaltamintei, cum ar fi: fetele de
ncdltaminte, talpad, brantul, acoperisul de brant etc.

Tn ultimii &ni du fost dezvoltite diferite programe
softwdre pentru potrivired formei calapoddelor cu
forma piciorului; unele dintre aceste programe cauta
intr-o baza de date cu calapodde un calapod ale carui
dimensiuni sunt cat mai apropiate de dimensiunile
piciorului[9, 10] sau programe care permit modificarea
formei unui calapod preexistent pentru a coincide cu
forma piciorului[11].
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As the 3D - digitizing technologies have evolved
[12], we now have the possibility to determine the
anthropometrical dimensions of the foot by 3D
scanning [13].

The purpose of scanning the foot is that of
precisely determining the shape of the foot and of
precisely measuring the anthropometrical parameters
of the foot, necessary in order to manufacture the
optimum lasts [1].

For an optimal dimensional comfort of the
footwear, it is necessary to correlate the girths, in
additionto correlating the linear dimensions of the foot
[14].

In order for & pair of shoes to be comfortable, it
should not cause discomfort or pain during its use. The
footwear must sustain the foot and it should not limit
its movement. The shape of the footwear and that of
the foot determine the exact position of the foot inside
ofthe footwear[15].

METHOD

Meadsuring the dimensions of the last presented
in this darticle is based on the medium
anthropometricdl dimensions of the feet of @ male
subject, age 30, employed as military personnel. The
specificity of the subject lies in his professional
activity. The military activity consists of a high degree
of physical activity (running, walking); the feet are
subject to d higher risk of accidents and thatis why it is
necessary to prevent these potential problems by
using footwear that does not prevent in any way the
dctivities of military personnel. The last used in the
modelling process is one from the database. The
dimensions of the selected last are close to the
dimensions of the subject's fooft.

The anthropometrical data of the subject's foot
have been obtdined by using the INFOOT USB system
[16]. The shape and the dimensions of the template
used in order to model the dimensions of the last have
been defined using Delcam Engineer software [17],
which is 3 dedicdted software for 2D designing and
modelling the guide marks used in manufacturing the
footwear. The modelling of the last in accordance with
the templates based on anthropometrical dimensions
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Odata cu dezvoltarea tehnologiilor de digitizare
3D [12], exista acum oportunitatea determinarii
dimensiunilor antropometrice ale picioarelor in mod
automat, cu ajutorul scanariiformelor 3D [13].

Scopul scanarii piciorului este de a capta cu
precizie forma piciorului si de a permite masurarea cu
precizie a parametrilor antropometrici ai piciorului,
necesari pentru fabricarea caldpoadelor optime pentru
incaltaminte [1].

Pentu un confort dimensional optim al incdltamintei
este necesara, pe langa corelarea dimensiunilor liniare ale
piciorului, si corelarea perimetrelor [14].

Pentru cd o pereche de incaltdaminte sa fie
confortabila, dceasta ar trebui sa nu cauzeze disconfort
sau durere in niciun moment al utilizarii. incaltdmintea
trebuie sa sustina piciorul si sa nu i limiteze Tn niciun fel
gradul de libertate al miscarilor sale. Forma
incaltamintei si a piciorului determina pozitia exacta a
picioruluiininteriorul incaltamintei [15].

METODA DE LUCRU

Modelarea dimensiunilor calapodului prezentata
in aceastda lucrare are la bazda dimensiunile
antropometrice medii ale piciodrelor unui subiect de
sex masculin, cu varsta de 30 de ani, angajat ca personal
militar. Particularitatea subiectului constd in activitatea
profesionald pe care acesta o desfasoara. Activitatea
militara presupune efort fizic ridicat (dlergat, mers), iar
membrele inferiodare sunt{ supuse unui risc de
dccidentare mult mai mare si din aceastd cauza este
necesara preintampinarea acestor probleme utilizand
incdltdminte care sd nu limiteze sub nicio forma
desfasurarea activitatilor militarilor. Calapodul utilizat
la modelare este un calapod preexistent in baza de
date. Dimensiunile cdlapodului selectionat sunt
apropiate de dimensiunile piciorului subiectului.

Datele antropometrice ale picioarelor subiectului
au fost obtinute utilizand sistemul INFOOT USB [16].
Forma sidimeniunile sabloanelor utilizate la modelarea
dimensiunilor calapodului du fost definite utilizand
programul software Delcam Engineer [17], care este un
program special pentru proiectarea si modelarea 2D a
reperelor utilizate la constructia Tncaltamintei.
Modelarea calapodului conform sabloanelor
construite pe baza dimensiunilor antropometrice a fost

B
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has been made using the Delcam Last Maker software
[18], & software dedicated to 3D modelling of shoe
lasts.

Foot Anthropometrical Dimensions

In order to calculdate the anthropometrical
parameters and to shape the personalized lasts, the 3D
shape of the foot has been acquired using INFOOT USB
system, consisting of @ 3D scanner and dedicated
software: MEASURE 2.8. The system dllows 3D
scanning of foot shape. It is possible to set up to 20
danatomical reference points which the system uses to
dutomatically calculate the anthropometrical
dimensions of the scanned foot. The system has the
following characteristics: low costs, fast scanning, great
dccurdcy, anatomical reference points recognition and
dutomated measurement of the dimensions, creating a
complex database, the possibility of backing-up the
data on the producer's server, the possibility of large
scale printing, compact dimensions for easy transport
[16,19,20].

The average anthropometrical dimensions of the
subject are presentedin Table 1.

realizata utilizand programul software Delcam Last Maker
[18], care este un program specidl pentru modelarea
formei3Dacalapoadelor pentruincaltaminte.

Dimensiunile antropometrice ale picioarelor

Preluarea formei 3D a piciorului in vederea
calcularii parametrilor antropometrici si a modelarii
calapoadelor personalizate a fost realizata cu ajutorul
sistemului INFOOT USB alcatuit din scanner 3D si
program sofware dedicat MEASURE 2.8. Sistemul
permite scanarea formei 3D & piciorului; este posibila
plasarea a pana la 20 de puncte anatomice, dupa care
sistemul calculeaza automat dimensiunile
antropometrice ale piciorului scanat. Caracteristicile
sistemului sunt: costuri reduse, scanare rapida,
acuratete mare, recunoasterea punctelor anatomice si
masurarea automata a dimensiunilor, crearea unei
baze de date complexe, posibilitate de back-up a bazei
de date pe serverele producdtorului, modul de printare
la scald reald, dimensiuni compacte pentru transport
facil[16, 19, 20].

Valorile medii ale dimensiunilor antropometrice
ale subiectului dnalizat sunt prezentate in Tabelul 1.

Table 1: Averdge anthropometrical dimension of the subject's foot
Tabelul 1: Dimensiunile antfropometrice ale subiectului

Foot length

L . 254.9
Lungimed piciorului

Instep height

Indltimea la rist 57/£8)

Toes width

Ldtimea la degete B

Fifth toe dngle

Unghiul degetului 5 LAy

Heel width
Latimea cdlcdiului

Height of fifth toe joint

Indltimea articulatiei degetului 5

Length to fifth metatarsal bone

Lungimea pdnd la metatarsianul 5 Hoee

Ankle girth

Perimetrul gleznei I
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The average anthropometrical dimensions of the
left and right foot of the subject are used to design the
dimensions of the templdtes for modelling the 3D
shape of the ldst and/or for interactive modelling of
lasts.

Lasts from the existing software databdse can be
used or real lasts dre scanned and can be used by the
software. The dimensional chardcteristics of the
selected last are close to the dimensional
characteristics of the subject's foot.

The selected last has been scanned using the 3D
Infoot USB scanner. For d very precise scanning, the
selected last has been coated with adhesive paper, as
the surface of the last is shiny, creating the premises
for the occurrence of errors during the scanning
process.

Template for Modifying the Plantar Surface of the Last

The design of the last's plantar surface consists in
creating a geometrical construction based on the
dimensional characteristics of the subject's feet,
obtdined with the INFOOT USB system. This method
has its starting point in establishing design methods for
the inner sole (G Scheme, K Method, AK-64 Methods,
the Method of the Ledther and Footwear Resedrch
Institute of Bucharest [21]), addpted to the present
technical and informational possibilities.

Valorile medii ale dimensiunilor antropometrice dle
piciodrelor stang si drept ale subiectului sunt utilizate la
proiectarea dimensiunilor sabloanelor pentru
modelarea personalizata a formei 3D a calapodului
pentru incaltaminte si/sau pentru modelarea interactiva
acalapoadelor pentruincaltaminte.

Pot fi utilizate cdlapoade existente in baza de date
a programului software sau pot fi utilizate calapoade
realizate fizic, anterior, care sunt scanate si pot fi
utilizate de catre programul software. Calapodul
selectat are cardcteristici dimensiondle dpropidte de
cardcteristicile dimensionale ale piciorului subiectului.

Calapodul ales a fost scanat utilizdnd scanerul 3D
Infoot USB. Pentru o scanare cat mai corectd, anterior,
calapodul selectat a fost iTmbracat cu hartie adeziva,
deoarece suprafatd calapodului este lucioasa si n
timpul scandrii apar erori.

Sablonul pentru modificarea suprafetei plantare a
calapodului

Proiectarea desfasuratei suprafetei plantare a
calapodului consta in realizarea unei constructii
geometrice ce are la baza cardcteristicile dimensionale dle
picioarelor subiectului, obtinute cu ajutorul sistemului
INFOOT USB. Aceasta metoda are ca punct de pornire
metodele consacrate de proiectare a branturilor (Schema
G, Metoda K, Metoda AK-64, Metoda Institutului de
Cercetdri Pieldrie-inciltdminte din Bucuresti [21]), fiind
adaptata la posibilitatile tehnice siinformatice actuale.

Table 2: Points and segments that define the plantar's surface construction network
Tabelul 2: Puncte si segmente care definesc reteaua de constructie a brantului

A

- extreme posterior point of the heel
- punctul extrem posterior dl piciorului

AC

- distance to fifth metatdrsal bone
-distanta pdnd la metatarsianul 5

160.3 (mm)

AE

-distance to tip of fifth toe, 0.8 of foot length
- distanta pdnd la extremitdted degetului 5, 0.8 din lungimed piciorului

203.92 (mm)
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Table 2: Continued
Tabelul 2: Continuare

-toe allowdnce
- dddosul ld varf

FG

- heel width
- latimea cdlcdiului

65.4 (mm)

-segment equal to AB (distance to the centre of the heel)
- segment egal cu AB (distanta pdnd la centrul calcdiului)

45.88 (mm)

- 60% of toes width
- 60% din Idtimea la degete

39.14 (mm)

- first toe’s dngle
- unghiul degetului 1

B,D
B,D,
B,Cy

- duxilidry construction lines for defining the insole contour
- linii de constructie ajutdtoare pentru definirea conturului brantului

FFL,FF,

The outline of the plantar surface of the last has
been obtained by using the Last Maker software, which
recognizes the shdape automatically and allows saving
this surface in order to process it with Engineer
software. Tracing the construction network of the
insole and adjusting the outline of the insole,
corresponding to the production, has been done by
using special functions of Engineer software [22].

The steps for modelling the plantar surface of the
last:

1. Importing the outline of the plantar surface of
thelast (Figure 1. 3));

2. Drawingthe construction network (Figure 1. b));

- perpendicular to point F
- perpendiculdre ridicdte din punctul F

Conturul suprafetei plantare a calapodului a fost
obtinut utilizand programul software Last Maker, care
recunoaste automat aceasta forma si permite salvarea
formei pentru a putea fi prelucrata utilizand programul
Engineer. Trasarea retelei de constructie a brantului si
ajustarea conturului brantului corespunzator
constructiei au fost realizate utilizand functiile specifice
ale programului Engineer [22].

Etapele de modelare a suprafetei plantare a
calapodului:

1. Importul conturului suprafetei plantare a
calapodului(Figura 1.a));

2.Trasarea retelei de constructie (Figura 1. b));
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3. Modifying the outline according to the

construction network (Figure 1. c));
4. Defining the outline of the inner sole in &

template;
5. Saving the credted template in *.cut format

(Figure6. 3)).

|
( I”
/

\\\_/'

d) Outline of the last's insole
a) Conturul brantului calapodului

sablon;

b) Construction network of the last's insole
b) Reteaua de constructie a brantului

3. Modificarea conturului conform retelei de

constructie (Figura1.c));

4. Definirea conturului brantului sub forma de

5. Salvarea sablonului creat in format *.cut (Figura

6.a)).

7]

c) Modifying the outline
dccording to the construction network
c) Ajustarea conturului brantului
corespunzator retelei de constructie

Figure 1. Producing the template for the inner sole, the AK-64 Method
Figura 1. Constructia sablonului brantului, metoda AK-64

Template for Adjusting the Last's Toes Area

In producing the template for modifying the last's
toe dred, the anthropometrical dimensions of the
subject's feet are used. Description of the drawing
stages for the construction network and the template's
elements for personalized last's toe are3,
corresponding to anthropometrical dimensions of the
subject's feet are presentedin Table 3.

Sablonul pentru ajustarea zonei de varf a calapodului

La constructia sablonului, pentru modificarea zonei
de varf a calapodului sunt utilizate dimensiunile
antropometrice ale picioarelor subiectului analizat.
Descrierea etapelor de trasare a retelei de constructie si
elementele componente ale retelei de constructie a
sablonului pentru modificarea personalizata a zonei de
varf a calapodului, corespunzator dimensiunilor
antropometrice ale piciorului subiectului, sunt prezentate

inTabelul 3.

Table 3: Points and segments that define the pattern's construction network for adjusting the last's toes area
Tabelul 3: Puncte si segmente care definesc reteaua de constructie a sablonului pentru ajustarea zonei de varf

toe allowance
o) dddosul Ié varf SO i)
height of first toe’s joint 28 (mm)

G indltimea articulatiei degetului |
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Table 3: Continued
Tabelul 3: Continuare

5-7

length form the tip of the heel to fifth metatarsal’s joint
lungimea de la extremitatea cdlcdiului pand la articulatia metatarsianului IV

160 (mm)

9-9°

toes height
indltimea in zona degetelor

42.4 (mm)

The stages for defining the template in adjusting
last's toe area, using Engineer software, are the
following:

1. Importing the shape of the longitudinal outline
ofthe last, *.dxf extension;

2. Drawingthe construction network (Figure 2);

3. Adjusting the superior outline of the tip (Figure 3);

4. Drawing the exterior outline of the template for
thetip and defining the limits thereof;

5. Obtdining the template for modifying the tip
dred of the last;

6. Saving the created template in *.cut format
(Figure 6.b)).

Figure 2. Drawing the construction network
of the template for the tip area
Figura 2. Trasarea retelei de constructie
a sablonului pentru zona de varf

Template for Adjusting the Last's Counter Area

In producing the template for modifying the last's
toe aread, anthropometrical dimensions of the subject's
feet are used. Description of the drawing stages for the
construction network and the template's elements for
personalized last's counter area, corresponding to
anthropometrical dimensions of the subject's feet are
presentedin Table 4.

Etapele modelarii si definirii sablonului pentru
ajustarea zonei de varf a calapodului, utilizand
programul software Engineer, sunt urmatoarele:

1. Importared formei conturului longitudinal al
calapodului, extensie *.dxf;

2.Trasarea retelei de constructie (Figura 2);

3. Ajustarea conturuluisuperior al varfului (Figura 3);

4. Trasarea conturului exterior al sablonului
pentru varf si definirea limitelor acestuia;

5. Obtinerea sablonului pentru modificarea zonei
devarfacalapodului;

6. Salvarea sablonului creat in format *.cut.
(Figura6.b)).

@ﬁ{fkj

Figure 3. Adjusting the superior outline of the tip area,
corresponding to the construction area
Figura 3. Ajustarea conturului superior al zonei de varf,
corespunzator retelei de constructie

Sablonul pentru modificarea zoneide calcai a calapodului

La constructia sablonului pentru modificarea
zonei de varf a calapodului sunt utilizate dimensiunile
antropometrice ale picioarelor subiectului analizat.
Descrierea etapelor de trasare a retelei de constructie
si elementele componente ale retelei de constructie a
sablonului pentru modificarea personalizata a zonei de
calcai a calapodului, corespunzator dimensiunilor
antropometrice ale piciorului subiectului, sunt
prezentate in Tabelul 4.

Leather and Footwear Journal 13 (2013) 3




3D MODELLING OF SHOE LASTS USING TEMPLATES BASED ON ANTHROPOMETRICAL MEASUREMENTS OF THE FOOT — CASE STUDY

Table 4: Points and segments that define the construction network for adjusting the last's counter area
Tabelul 4: Puncte si segmente care definesc reteaua de constructie pentru ajustarea zonei de calcai a calapodului

1

extreme inferior point of the heel
punctul extrem inferior al cdlcdiului

1-1

heel height
indltimea cdlcdiului

50 (mm)

2-2°

posterior curvature amplitude of the heel
amplitudinea curburii posterioare a cdlcdiului

6 (mm)

3-3

The stages for defining the template in adjusting
l[ast's counter ared, using Engineer software, are the
following:

1. Importing the shdpe of the longitudinal outline
of the last, *.dxf extension;

2. Importing the shape of the longitudinal hinder
outline of the subject foot;

3. Drawingthe construction network (Figure 4);

4. Adjusting the interior outline of the pattern
(Figure 5);

5. Drawing the exterior outline of the pattern and
defining the limits thereof;

6. Obtaining the final shape of the pattern;

7. Saving the created template in *.cut format
(Figure 6).

Figure 4. Drawing the construction network
for the counter's template
Figura 4. Trasarea retelei de constructie
a sablonului pentru zona de calcai
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distance 3-3" =distance 1-1°
distanta 3-3" = distanta 1-1°

50 (mm)

Etapele modelarii si definirii sablonului pentru
modificarea zonei de calcai a calapodului sunt
urmatoarele:

1. Importarea conturului longitudinal al
calapodului;

2. Importdred conturului longitudinal posterior al
piciorului subiectului;

3.Trasarea retelei de constructie (Figura 4);

4. Ajustarea conturului interior al sablonului pentru
modificared zonei posterioare a calapodului (Figura 5);

5. Trasarea conturului exterior al sablonului si
definirea limitelor acestuia;

6. Obtinerea formeifinale a sablonului;

7. Exportarea sablonului creat in format *.cut
(Figura 6).

Figure 5. Adjusting the posterior contour in heel area,
corresponding to the construction network
Figura 5. Ajustarea conturului posterior al zonei
de calcai, corespunzator retelei de constructie
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Figure 6 presents the templates obtained with
Engineer software: d) template for last's plantar area;
b) toe template; c) counter template.

n Figura 6 sunt prezentate sabloanele obtinute
utilizdnd programul Software Engineer: a) sablonul
zonei plantare a calapodului; b) sablonul zonei de varf;
c) sablonul zonei de calcai.

o~ =
oy - /

a) Template for modifying
last's plantar area
d) Sablonul pentru modificarea
zonei plantare

b) Template for mod|fy|ng

b) Sablonul pentru modificarea
zonei de varf

c) Template for modifying
counter drea
c) Sablonul pentru modificarea
zonei de calcai

Figure 6. The templates designed to modify the last's dimensions
in correspondence with subject's foot anthropometrical dimensions
Figura 6. Forma sabloanelor construite pentru modificarea dimensiunilor calapodului
corespunzator dimensiunilor antropometrice ale subiectului

These templates are used to modify a last
dccording to the subject's feet, the new last's
dimensions being very close to the subject's average
anthropometrical dimensions (Figure 7).

a) Initial 1ast
a) Calapodul initial

b) Applying templates
b) Aplicarea sabloanelor

Aceste sablodne sunt folosite |1a modificarea unui
calapod tinand cont de conformatia picioarelor
subiectului, dimensiunile noului calapod fiind
dpropiate de dimensiunile dntropometrice medii ale
subiectului (Figura 7).

W R

¢) Modified ldst
c) Calapodul modificat

Figure 7. Modifying lasts
Figura 7. Modificarea calapoadelor

RESULTS AND DISCUSSIONS

The 3D shape of the shoe last was modelled using
Last Maker software. Last Maker is & dedicated
software for interactive modelling of shoe lasts. In this
program it is possible to credte different longitudinal
and transversal sections on the surface of the last, to
check Iast dimensions and to modify them and to grade
the last. Another function of the software is o modify
the last dimensions with patterns for the toe and
counter areas and for the plantar surface. The order in

REZULTATE SI DISCUTII

Forma 3D a cadlapodului a fost modelata utilizand
programul software Last Maker, program dedicat
modeldrii interactive a calapoadelor pentru
incaltaminte, permite editarea libera a dimensiunilor
calapodului, editarea dimensiunilor longitudinale si
transversale in modul avansat, crearea de sectiuni pe
suprafata calapodului si editarea acestora etc.
Programul permite, de asemened, importarea de
sabloane, create anterior, si modificarea dimensiunilor
calapodului conform cu dimensiunile sabloanelor
aplicate. In cazul calapodului selectionat, ordinea de
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which the patterns are applied does not change the
final dimensions of the last. The dimensions of the
subject feet, initidl dimengions of the last, the findl shoe
l[3st dimensions, after modifying it, and dpplying
patterns dre presented in Table 5.

aplicare a sabloanelor este urmatoarea: sablonul zonei
plantare, sablonul zonei de varf si sablonul zonei de
calcai. Ordinea aplicdrii sabloanelor nu influenteaza
dimensiunile finale ale calapodului. In Tabelul 5 sunt
prezentate dimensiunile initiale ale calapodului
selectat si dimensiunile finale ale calapodului dupa
aplicarea sabloanelor pentru ajustarea dimensiunilor.

Table 5: Dimensional parameters of foot and last before and after adjustment
Tabelul 5: Parametrii dimensionali ai piciorului si calapodului Tnainte si dupa ajustare

Foot length

254.9
Lungimed piciorului

266.77 264.9 11.87

_I?I-----

Toes width
Ldtimea la degete

Heel width
Latimea cdlcdiului

97.85

Toes height
Indltimea in zona degetelor

-13.65 -5.05

_I?I-----

Heel girth
Perimetrul peste cdlcdi

3325

The second column represents the average
anthropometrical dimension of the analyzed subject
feet; the third column represents initidl dimensions of
the shoe last, and the fourth column represents the
findl dimension of the shoe last. The differences
between the dverdage anthropometric dimensions of
the feet and the initidl dimensions of the shoe last can
be observed in the fifth column and also the differences
between the dverdage anthropometrical dimensions of
the feet and the final dimensions of the shoe last can be
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365.5 353.6

in coloana Il sunt prezentate dimensiunile
antropometrice medii ale subiectului, in coloana Il
sunt prezentate dimensiunile initiale ale calapodului,
iar Tn colodnad IV sunt prezentate dimensiunile finale
ale calaodului. In coloana V pot fi observate
diferentele dintre dimensiunile medii ale picioarelor
subiectului si dimensiunile initiale ale calapodului. Tn
coloana VI pot fi observate diferentele dintre
dimensiunile medii ale picioarelor subiectului si
dimensiunile finale ale calapodului. Tn aceast
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observed in the sixth column. Comparing the last's two
columns we can observe that the last's final dimengsions
are more akin to the average dimensions of the subject
feet thanitsinitial dimensions, and one can say that the
results of adjusting the shoe last dimensions by
dpplying patterns are conclusive.

CONCLUSIONS

The last's significance in the footwear design,
modelling and manufacturing processes is given by
the fact that its shdpe determines the footwear
shdape, matching the foot and the comfort
chdracteristics.

Due to computers and computer science
development in the recent years, new technologies
and software applications have been developed for
shoe lasts' design, modelling and manufacture.
Using softwdre ds Delcam Engineer and Last Maker
new techniques for modelling shoe lasts were
developed.

The method presented in this pdper for
modelling last's dimensions is based on the average
anthropometrical dimensions of a subjects' foot,
employed as military personnel. The subjects'
peculidrity lies in the type of professional activity
that he is involved; the lower limbs have a much
greater risk of injury, and that is why it is necessary
to prevent such problems by using special footwear
which will not constrain the conduct of his military
activities.

The advantages of the presented method are
represented by the decreased time of last's design and
the accuracy of the results. Applying this method to a
larger scale enables its development and allows
footwear manufacturers to achieve a diverse range of
products, faster and at lower costs than current
possibilities.

After modifying the shoe last using patterns, the
differences between pdrameters are very small.
Lasts' dimensions are very close to the subject's
anthropometrical average dimensions, thus
dppreciating the results of this method are
conclusive.

coloand se poate observa ca diferentele dintre
parametri sunt foarte mici; dimensiunile calapodului
sunt foarte apropiate de dimesiunile medii ale
subiectului si putem aprecia ca rezultatele aplicarii
metodei de ajustare a calapodului utilizdnd sabloane
sunt foarte bune.

CONCLUZII

Importanta calapodului in proiectarea, modelarea
si confectionarea incaltamintei este datd de faptul ca
forma dcestuia determina forma incaltamintei, rezultand
astfel Tn potrivirea cu piciorul si asigurand confortul
dimensional al acestuia.

Datorita dezvoltarii din ultimii ani a posibilitatilor
din domeniul calculatoarelor si informaticii s-au
dezvoltat si noi tehnologii si aplicatii software dedicate
proiectarii, modelarii si confectionarii calapoadelor
pentru incaltaminte. Prin intermediul unor programe
precum Engineer si Last Maker, au fost elaborate noi
tehnicide modelare a calapoadelor pentruincaltaminte.

Modelarea dimensiunilor caldpodului prezentata in
aceasta lucrare are la baza dimensiunile antropometrice
medii dle picioarelor unui subiect, angdjat ca personal
militar. Particularitatea subiectului constd in activitatea
profesionald pe care acesta o desfasoara, membrele
inferioare fiind supuse unui risc de accidentare mult mai
mare si din aceasta cauza este necesara preintdmpinarea
acestor probleme utilizand incaltaminte care sa nu limiteze
sub nicioforma desfasurarea activitatilor militarilor.

Avantajele metodei prezentate in aceasta lucrare
sunt reprezentate de timpul redus de executie si de
corectitudinearezultatelor. Aplicarea acestei metode la
o scara larga ofera posibilitatea dezvoltarii acesteia si
utilizarea ei de catre producatorii din domeniul
incaltamintei pentru realizarea unei game varidte de
produse mai rapid si cu costuri mai reduse decat
posibilitatile actuale.

Dupa modificarea calapodului folosind sabloanele,
diferentele dintre parametri sunt foarte mici.
Dimensiunile calapodului sunt foarte apropiate de
dimensiunile medii dle subiectului, apreciind astfel ca
rezultatele metodei de ajustare a calapodului utilizand
sabloane suntfoarte bune.
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3D MODELLING OF SHOE LASTS USING TEMPLATES BASED ON ANTHROPOMETRICAL MEASUREMENTS OF THE FOOT — CASE STUDY

Research will continue with modelling, designing
and manufacturing of military footweadr and its
evaluation after being worn by the subject.
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PALEOLOGY AND OLD HISTORY OF FOOTWEAR IN ROMANIA

PALEOLOGIA SI ISTORIA VECHE A INCALTAMINTEI DIN ROMANIA
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PALEOLOGY AND OLD HISTORY OF FOOTWEAR IN ROMANIA

ABSTRACT. The degree of civilization for a people emerges out of the everyday life of its individuals, their way of dressing, dwelling, feeding, ledrning, living within a
community, etc. “Everyddy life” refers to the in dctu civilization, that is, those civilization manifestations found in the everyday life of 8 human community, and the
manner in which potential civilization facts (techniques and objects, all kinds of knowledge, social and moral rules) are converted into dctual civilization facts. In this
context, resedrching and outlining a history of footwear mdy be an act of knowledge initself, but it can also be an addition to the history of the Romanian civilization.
Romanidn history sources, in terms of both arts and literature, and historiography and archeological sites, are poor and inadequate, particuldrly those regarding the
old history of footwear. The paper presents d short history of footwear, from the Iate Paleolithic o the early Middle Age, on the Romanidn territory of toddy. Both the
materidl vestiges certifying ledther processing and shoe making on the Romanian territory, and the Romanian linguistic tredsure hdve equally revedled the millendry
continuity of some trades, alongside the continuity of the Romanian people in the hearth of its Geto-Dacidn ancestors.

KEY WORDS: footwedr, pdleology, history

PALEOLOGIA $1 ISTORIA VECHE A INCALTAMINTEI DIN ROMANIA

REZUMAT. Masura civilizatiei unui popor nu este altceva decat viata cotidiana a indivizilor acestuia, felul lor de a se imbraca si locui, de a se hrani, de a se instrui, de a
convietui cu semenii etc. Prin ,viata cotidiana” se intelege civilizatia in dctu, adica acele manifestari de civilizatie pe care le gasim in viata de toate zilele ale unei
comunitati umane, precum si modul de convertire a unor fapte potentiale de civilizatie (tehnici si obiecte, cunostinte de tot felul, norme sociale si mordle) in fapte
de civilizatie efective. Tn dcest context, cercetarea si conturarea unei istorii a incéltdmintei poate fi un act de cunoastere in sine, dar poate fi, la randul siu, o
completare a paginii de istorie a civilizatiei romanilor. In Romani3, sursele documentire sunt sirice si nespecifice, mi dles in ceed ce priveste istorid veche &
incaltamintei, atat cele din arte si literatura, cat si cele din istoriografii, situri sau santiere arheologice. Lucrarea prezinta o scurtd istorie a incdltamintei pe teritoriul
Romaniei de astdzi, de la paleoliticul tarziu pana in evul mediu timpuriu. Atat vestigiile materiale care atesta prelucrarea pieilor si confectionarea incaltamintei pe
teritoriul Romaniei, cat si tezaurul lingvistic romanesc releva, in egala mdsura, continuitatea multimilenara a unor mestesuguri, deopotriva cu insasi continuitatea
poporuluiroman in vatra stramosilor sai, geto-dacii.

CUVINTE CHEIE: incaltaminte, paleologie, istorie

LA PALEOLOGIE ET LA VIEILLE HISTOIRE DE CHAUSSURES EN ROUMANIE

RESUME. L3 mesure de |3 civilisation d'un peuple émerge de I3 vie quotidienne de ses individus, leur facon de s'habiller et de vivre, de se nourrir, de s'instruire, de
vivre du sein d'une communaduté etc. “La vie quotidienne” signifie 1a civilisation in dctu, c'est-a-dire les manifestations de 13 civilisation qu'on trouve dans Ia vie
quotidienne d'une communauté humaine, dussi que la maniére de convertir des faits potentiels de I3 civilisation (les techniques et les objets, |a conndissance de
toutes sortes, les normes sociales et mordles) ddns des fdits réels de | civilisation. Dans ce contexte la recherche et 1a définition d'une histoire de 13 chaussure peut
étre un dcte de connadissance lui-méme, mais il peut dussi compléter 13 page de I'histoire de Ia civilisation roumdine. En Roumanie, les sources documentdires sont
rares et non spécifiques, en particulier en ce qui concerne I'histoire dncienne de chaussures, ddns les arts et 13 littérature, dinsi que dans I'historiographie et les sites
archéologiques. Cet article présente une bréve histoire de chdussures dans le territoire actuel de Roumanie, depuis le Paléolithique et jusqu'a |a fin du Moyen Age.
Les vestiges matériels attestant le traitement du cuir et 13 fabrication de chaussures en Roumanie, dinsi que le thésdurus linguistique roumain révelent également |3
continuité milléndire de I'artisanat et la continuité du peuple roumain dans le foyer de ses ancétres, les Geto-Daces.

MOTS CLES: chdussure, paléologie, histoire

INTRODUCTION INTRODUCERE

Anthropogenic evidence was found on the
Romanian territory, on the river borders in the Middle
Carpathian Mountains, including quartz tools, specific
to the oldest Paleolithic culture. A dwelling ensemble
with a lot of tools and fossil mammoth remains
belonging to Mousterian hunters dating from the
Middle Paleolithic period wds found in Ripiceni,

Pe teritoriul Romaniei au fost descoperite marturii
ale procesului de antropogeneza, asa cum sunt cele de
pe vaile raurilor din Carpatii Meridionali - unelte de
cremene tipice pentru cele maivechi culturi paleolitice.
Datand din paleoliticul mijlociu, 1a Ripiceni, Botosani, s-
a descoperit un complex de locuire bogat in unelte si
resturi fosile de mamut, care au apartinut vanatorilor

* Correspondence to: Mdrlend POP, INCDTP — Division: Ledther dnd Footwedr Resedrch Institute, 93 lon Minulescu St., Buchdrest, Romdnid, e-mdil: icpi@icpi.ro
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Botosdni County. These housings look like the dwelling
sites in Olduvai, Africa, Terra Amata and Lazaret cave in
France.

Footwear in the Paleolithic Period

Of the Late Paleolithic period more bone tools,
specific for hide processing, and shoe and garment
making were found, such 3s slivers, scrapers, chisels
and prickers.

Figure 1. Drawing of wind shelters
Figura 1. Schita adaposturilor de vant

Footwear in the Neolithic Period

Material and artistic culture of that period has
shown drcheological evidences of footwear specific for
the Romanian Neolithic culture. Such objects were
found in Boidan, Gumelnita, Hamangia, Cucuteni. Most
of the things found in Gumelnita are made from clay,
which is common for the Neolithic cultures; the bone
statuettes are a specific trait of Gumelnita civilization,
and, even though bone objects were also found in
other cultures (e.g. Cucuteni), they are not as many and
asdiverse asthe former.

With the incredased number of bone tools,
copper awls started to appear, which were more
effective. The bone or metal tools are thought to be
used in making footwear from thick hides, ledther
bags, fur caps and coats and some hide vessels for
carrying water and salt. As early as in Neolithic period,
dwls with copper needle and bone handle, others
with timber handle have been found in Verbicioara -
Salcuta culture [2].

The Neolithic art also preserves some clothing
elements of those times reflected in the statuettes and
anthropomorphous ceramics. The best known ones are
from Boian, Gumelnita, Cucuteni and Hamangia. The

musterieni. Aceste adaposturi sunt asemanatoare
complexelor de locuire de |a Olduvai, Africa, Terra
Amata si pestera Lazaret din Franta.

Inciltamintea in paleolitic

Din paleoliticul superior s-au pastrat multe unelte
din os, specifice prelucrarii pieilor si confectiei
incdltamintei si Tmbracamintei din piele, cum ar fi:
aschii, razuitori, dalti, impungatori.

A7

i

Figure 2. A scraper from the Paleolithic - Ripiceni
Figura 2. Razuitoare din paleolitic - Ripiceni

Inciltdmintea in neolitic

Cultura materiala si cea artistica din acea perioada fac
referire si la marturiile arheologice ale incaltamintei
specifice culturii neolitice romanesti. Acestea sunt
reprezentate de piesele din culturile Boian, Gumelnit3,
Hamangia, Cucuteni. Majoritatea pieselor gumelnitene sunt
modelate din lut, fapt obisnuit pentru toate civilizatiile neo-
eneolitice. Tn schimb, figurinele de os reprezints o trasitura
originala a civilizatiei gumelnitene si, chiar daca piese de os
se intalnesc si n alte culturi (ex. Cucuteni), ele sunt departe
denumarulsidiversitatea tipologica a celor gumelnitene.

in acelasi timp cu sporirea instrumentarului de os,
incep sa apara si sulele de cupru, unelte mult maieficacein
munca. Se considera ca uneltele - de os sau metal - erau
folosite ,la pregatirea incaltamintei din piei groase, la
confectionarea burdufelor, caciulilor, cojoacelor si a unor
vase de piele, care transportau apa si sare. in mod deosebit
se remarca prezentaincad din neolitic a suleicu acde arama
simaner de os - dlte exemplare avand probabil manerul de
lemn-descoperita la Verbicioara- cultura Salcuta” [2].

Arta neolitica pastreaza si ea, datorita statuetelor
si ceramicii antropomorfe, elemente de vestimentatie
ale epocii. Cele mai renumite sunt cele de Boian,
Gumelnita, Cucuteni, Hdmangia. Vasele antropomorfe
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number and artistic quality of the anthropomorphous
vessels exceed those of other Neolithic civilizations.

Figure 3. “The Thinker” statuettes
(Hamangia culture)
Figura 3. Statuete ,Ganditorul”
(cultura Hamangia)

The study on footweadr representdtion in the
Neolithic art in Romania has revealed that the foot
without toes stands for a shod foot. At Tirpesti, Neamt
County, the feet of anthropomorphous vessel or large
statuette of the Precucuteni culture have revedled the
footwear of those times to be high boots with high
vamps. The “moccasin” representations found in
Gheldiesti, Neamt County (Cucuteni culture) are
particularly interesting and were the basis for
footweadr representations in some Neolithic cultures
such as Gumelnita (Vidra, Cascioarele, Sultana and
Ploscd) or Salcuta, reported by Korner Th. (1932,
1944) (Figures 3-5).

While the statuette foot discovered at the site
of the Precucuteni culture in Traian has revedled the
“calceus” footweadr; and the “moccasins” found in
Ghelaiesti are tightly fit to the foot and have the high
vamp opened in front, dbove the ankle. The clay foot
found in Plosca, Teleorman County, shows a
particularly stylish boot which would stir designers'
dppreciation even nowadays. The lasts and human
foot mouldings found in Gumelnita are a unique
discovery for the history of footwear making
(Figures 6-8).
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Figure 4. Worship statuette
(Boian culture)
Figura 4. Statueta de cult
(cultura Boian)

depasesc prin numar si calitate artistica realizarile
celorlalte civilizatii eneolitice.

Figure 5. Statuette — Gumelnita
Figura 5. Statueta — Gumelnita

Studiul efectuat asupra reprezentarilor de
incdltaminte in plastica neoliticd din Romania a reliefat
faptul ca piciorul uman fara redarea degetelor infatiseaza
piciorul incaltat. La Tirpesti - Neamt, picioarele de vase
antropomorfe sau de statuete de mari dimensiuni,
apartinand culturii Precucuteni, infatiseaza incaltamintea
vremii, sub aparenta unor cizmulite cu un caramb inalt.
Deosebit de interesante sunt reprezentarile de ,,mocasini”
de |3 Ghelaiesti - Neamt (cultura Cucuteni), care au stat la
baza interpretdrii a numeroase alte reprezentari de
incaltaminte din culturile neolitice de tip Gumelnita (la
Vidra, Cascioarele, Sultana si Plosca) sau de tip Salcuta,
exemple citate in literatura de specialitate de Korner Th
(1932,1944) (Figurile 3-5).

n timp ce piciorul de figurina aflat in asezarea culturii
Precucuteni de la Traian reda plastic incaltamintea de tip
,Calceus”, iar 18 Gheldiesti ,,mocasinii” cucutenieni sunt
figurati muland perfect laba piciorului si avand caputa
Tnalta deschisadin fatd deasupra gleznei; piciorul de lut de 13
Plosca - Teleorman infatiseaza o incaltaminte de tipul unei
»ghete” de o eleganta si sobrietate marcante, care si azi ar
putea starni admiratia designerilor. O descoperire unica
pentru istoria confectiei incaltamintei o reprezinta
calapoadele si mulajele luate dupa piciorul uman, de la
Gumelnita (Figurile 6-8).
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Figure 6. Moccasin of Cucuteni and Gumelnitd boot
Figura 6. Mocasin de Cucuteni si gheata de Gumelnita

Figure 7. Lasts and footweadr moulds
(Gumelnita culture —
Museum of Lower Danube, Calarasi)
Figura 7. Calapoade si matrite pentru incaltaminte
(cultura Gumelnita —
Muzeul Dunarii de Jos, Calarasi)

Figure 8. Drawings reproducing footwear drawn on the Gumelnita vessels
Figura 8. Schite de reconstituire dupa vase — Gumelnita

Footwear in the Bronze and Iron Ages

The thriving Thracian culture in the Bronze Age
(2,000-1,200 B.C.) has bequeathed a rich experience
in hide processing and making leather and fur
garments, and increasingly used metal tools (brass
and bronze), which were edsy to handle and more
efficient, in addition to the bone and stone ones.
Among the Bronze Age ceramic items of the
Monteoru culture, a boot-shaped cup with a welt, an
upwardly bent oval toe cap and & vamp decorated
with lines and triangles, was found in Cernatesti. This
kind of shoes with bent toe caps has been also found
in the Hittite world, and boot-like cups also appeared
in Etruscan, Hellenisticand Roman cultures.

Epoca bronzuluisi a fierului

infloritoarea civilizatie tracici din epocd bronzului
(2.000-1.2001.e.n.) alasat mostenire in timp bogate traditii
in domeniul prelucrarii pieilor si confectionarii
vestimentatiei din piele si bland, pe langd uneltele
traditionale de os si piatrd, si a introdus tot mai mult in
practica zilnica uneltele de metal (arama si bronz), mai
lesnicioase la manuit, mai eficace si mai precise in
executarea complexelor operatii. Printre obiectele
ceramice din epoca bronzului, in culturda Monteoru, la
Cernatesti, s-a descoperit o cescuta in forma de
,Cizmulitd” cu rama la talpa, cu varf oval indoit bruscin sus
si cu caputa impodobita cu siruri de liniute si triunghiuri.
Astfel de incaltari cu varf arcuit se intalnesc si in lumea
hititilor, dar ,,cizmulite-cescute” apar in alte civilizatii -
etrusca, elenistica si romana - cu mult maitarziu.

Figure 9. Boot-shaped cup, Cernatesti, Monteoru culture
Figura 9. Cescuta-cizmulita de la Cernatesti, cultura Monteoru
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DACIAN AND DACIAN-ROMAN FOOTWEAR

The Dacian-Getic Period

Beginning with the Iron Age, the Southern
Thracians, Northern Thracians (Geto-Dacians), and
Illyrs in the West dppeared. Under the increasingly
higher social stratification conditions and finally during
the centralized and united Dacian state governed by
Burebista (about 82-44 B.C.), two cultural features
dppedred and developed: d folk aspect and a “princely”
one, which were also revedled in the leather products.
Among the folk products, Vasile Parvan listed
“harnesses, sheepskin coats, fur caps, peasant
sandals”, saying that “they were all made by men”,
meaning that it was a specificmen's craft.

The Dacian prisoners shown at Adamclisi [7] wore
fur coats with fur lining, well cut, following the body
shape. They also used to wear tight peasant trousers
and peasant sandals.

INCALTAMINTEA DACICA S| DACO-ROMANA

Perioada daco-getica

incepand cu epoca fierului, se individualizeazs
etno-cultural tracii de sud, tracii de nord (geto-dacii) iar la
vest, ilirii. Tn conditiile stratificirii sociale tot mai
accentuate si, in cele din urma, a constituirii statului dac
centralizat si unitar condus de Burebista (cca. 82-44
f.e.n.), Tn ansamblul civilizatiei dacice s-au conturat si
detasat tot mai mult un aspect popular al culturii si un
aspect,,princidr”, aulic, sesizabile siin produsele de piele.
n randul produselor populdre, Visile Parvan includes:
,hamuri, cojoace, sube, caciuli, opinci etc.”, despre care
spunea ca ,toate erau treaba barbatilor”, in sensul
practicarii unui mestesug specializat, barbatesc.

Sumane sau sube, ,care, ca si azi, aveau blana pe
dinduntru si erau destul de bine croite pe trup”, poarta
prizonierii daci la Adamclisi [7]. Picioarele erau
incaltate cu opincisi cioareci.

Figure 10. The memorial and metope of Adamclisi
Figura 10. Metopa si monumentul de la Adamclisi

There were seven kinds of Geto-Dacian footwear,
revedled both in aborigindl and Roman sources:
peasant sandals, celebration footwear, high-heeled
and embroidered women's shoes, low boots, buskins,
heeled shoes and Decebal's calceus. Dacians used to
attach iron spurs on the adequate footwear.
Celebration footwear had leather soles and cloth or felt
uppers and were the Dacian correspondent to the
Roman pero, covering the ankle, but less usual than the
Roman perones. They can be seen on Traian's Column
and Adamclisi memoridl, sometimes with an
desthetically laced and cut vamp.
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Inciltdmintea geto-dacilor, in variate ilustrari
antice, atat autohtone, cat si romane, infatiseaza sapte
tipuri distincte: opinci, caltuni, conduri, botine, coturni,
incaltari cu toc si calceus-ul decebalian. Pe incaltari
adecvate dacii atasau pinteni de fier. Caltunii, atestatiin
Dacia - ca si opincile - inca din neolitic, putand avea
numai talpa din piele, iar fatd din pasla sau postay,
reprezinta omologul dacic al pero-ului roman comun,
invelind glezna, mai putin uzual insa decat perones, la
romani. Caltunii 7i Tntalnim pe Columna Traiana si la
Adamclisi, uneori cu despicatura cdputei, estetic
dantelata.
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Figure 11. Decorated plate of a Dacian belt on which
ledther low boots and Dacian flag can be seen
Figura 11. Placa unui chimir dacic,
pe care se remarca botinele si steagul dacic

Women's high heeled shoes—with the toe cap bent
outwardly - are similar to the footwear of Hittites,
Persians, Etruscans. Pedsant sandals with toe caps
directed upwardly as in the low boots are found in the
Thracidan Bronze Age. This kind of footwear can be seenin
the priestly people represented on the gold helmet
found in Baiceni, lasi County. Low boots can be dlso seen,
worn by the three women on a cup found in Popesti, lifov
County. Boot quarters are lower than those of high boots
worn by the Bendis goddess - worshiped by Thracians
and Geto-Dicidns, shown on & Greek relief of the 4"
century B.C., and higher than the short boot quarters
worn by Roman goddess Didana of Juc (Bendis).

Figure 13. Dacian and Roman soldiers'
reconstituted suits
Figura 13. Reconstituire costum —
soldat dac si soldat roman

Buskins, popular among the Greeks, as early as
Homer's period (12"-8" centuries B.C.), were
introduced in the theatre by Aeschylus, providing
tragedians with an impressive appedrance when

Figure 12. Drawings of the footwear
presented on the Adamclisi memorial
Figura 12. Schite de reconstituire a Tncaltamintei
reprezentate pe monumentul de la Adamclisi

Condurii - cu bot specific, Tncovoiat in sus - evoca
incaltamintea hititd, persana, etrusca. Opincile cu
gurgui mare, carenat, intors in sus, ca varful botinei din
epoca, apartine epocii bronzului tracic. Pe obrazul
coifului de dur de 13 Bdiceni - lasi, personalul sacerdotal
poartd asemenea conduri. Rolul lor pare a fi fost de
atribut cultural. Botinele se repeta perechi la cele trei
figuri feminine redate ritual, cultic, pe o cupa de la
Popesti - lIfov. Ca indltime, carambii botinei sunt intre
carambii cizmei zeitei Bendis - adorata la traco-geto-
daci - redatd pe un relief grec din sec. IV f.e.n. si
carambul scurt al botinei Dianei romane de la Juc
(Bendis).

Figure 14. Fragments on the Trdian's Column —
Bas-reliefs showing Dacian wars
(101-102 and 105-106 A.D.)

Figura 14. Fragmente de pe columna lui Trdian —
basoreliefuri reprezentand razboaiele dacice
(101-102 e.n. 5i 105-106 e.n.)

Coturnii, in voga la ,,conturnatii ahei” inca din
epoca grecilor lui Homer - sec. XII-VIIl i.e.n., introdusi
de Eschil in tedtru, dand prestanta tragedienilor in
interpretarea de zei si eroi, reprezinta in Dacia o
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playing gods and heroes, and were brought into Dacia
by Greeks vida Pontic fowns or from the South by the
Thracians.

Decebal's cdlceus is distinguished by its sobriety
and smartness. Such footwear, tight on the feet, as high
as ashort boot and closed in front with two bands and a
button making three loops can be seen on the Traian's
Column. The king was wearing such footwear in his last
moments, giving him a princely effect.

Footwear - attribute of an advanced civilization -
reveals, inthe Geto-Dacian people, clothing differences
expressing hierarchy, socidl condition, customary law.
As edrly &s the 5" century B.C., Herodotus (Histories,
VI, 75) reported footwear made from deer skin (pedila
hebron) worn by Thracidans; deer and stag were
symbols of the Dacian goddess Bendis (6).

Figure 15. Dacidn pedsant sandals, 1%-2™ century A.D.
Figura 15. Tipuri de opinci dacice, sec. I-ll e.n.

Figure 17. Traian's Column (Rome) - Decebal dying
Figura 17. Columna lui Traian (Roma) - Decebal murind
The Dacian-Roman Period

The tomb monument sculptures in the Roman
province of Dacia Felix reveal a lot of leather products
intended for various uses — clothing and accessories
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aparitie insolita, aport elen prin orasele pontice sau
filiera sud tracica.

Calceus-ul decebalian se distinge prin tinuta sobra
si elevata. Columna Traiana il reda bine mulat pe picior,
inalt cat o gheata siincheiat in fata prin doua legaturi si
un bumb, formand trei ochiuri in lant. Aspectul sau
degaja un efect princiar. Astfel apare invesmantat
regele-erouin ultima clipa de viata.

Tncaltdmintea - apanaj al civilizatiei avansate -
evidentiaza la geto-daci, la fel ca si Tn alte culturi
antice, diferentieri vestimentare potrivit ierarhiei,
pozitiei sociale, cutumelor socio-culturale. Tncd din
sec. V. 1.e.n., Herodot (lIstorii, VII, 75) semnala |3 tracii
bitini ,incaltaminte din piele de caprioara” (pedila
hebron) - cerbul si caprioarad erau atribute ale zeitei
dacice Bendis [6].

Figure 16. Dacian calceus, 1" century A.D.
Figura 16. Calceus dacic, sec. | e.n.

Figure 18. King Decebal's calceus
Figura 18. ,Calceusul” regelui Decebal

Perioada daco-romana

Un impresionant numar de produse din piele,
avand cele mai diverse destinatii si utilitati - vesminte si
accesorii vestimentare, de reguld - infatiseaza in
sculpturile lor monumentale funerare din provincia
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such as sheepskin coats, fur hats, various belts, ribbons
and straps, bags, a large variety of shoes, decorated
harness, saddles and saddle girths, a tympanum
(tambourine with dnimal skin membrane, fastened on
the shoulders by two straps), etc.; all these show the
Roman way of life — more romdno. Aboriginal garment
with details on autochthonous costumes are also
shown, thus certifying the preservation of the Dacians'
costumes.

A woman's tomb found in Callatis (Mangalia —
Dobrogead) contained a particularly rich inventory,
where among other things there were 6 pairs of shoes
(two pairs of sandals and four pairs of boots). On some
ledther fragments, the gold dye decoration can still be
seentoday.

Figure 19. Callatis — Rich residential area,
2" century A.D.

Figura 19. Callatis — Zona caselor bogate,
sec. al ll-led e.n.

Bronze statues also revedl a large variety of
footweadr. Caligd - @ high boot with leather gaiters
(corrigdge) was found in Apulum — Alba Iulida and
Romulda/Mélvd — Resca. The statue fragment in
Sarmizegetusa reveals a sandal (sandalium, soled). As
with other clothing elements, the Romans' footwear
revedled the differences between social classes,
hierarchical positions and economic conditions.
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Figure 21. Caliga — high boot, Apulum Caliga of Romula
Figura 21. Caliga-cizma, Apulum Caliga de la Romula

romand Dacia Felix: cojoace, caciuli, diferite centuri,
cordoane si curele, pungi de piele, incaltdaminte de
diferite tipuri, apoi fraie si hamuri ornate cu aplici si
pendantivi, sei pe cai si chingi, un timpanum (tamburina
cu membrana din piele, prinsa pe umeri cu doua curele
etc.), ansamblul acestorailustrand modul de viatd roman
-moreromano. Alte reprezentariinsa redau elemente de
imbracaminte bastinasa si diferite amanunte ale portului
autohton, atestand si in acest mod continuitatea dacilor
in epocaromana, pastrareain uza portuluistramosesc.

Uninventar deosebit de bogat continea mormantul
unei femei de la Callatis - Mangalia, in Dobrogea. Alaturi
de numeroase obiecte de pret si foarte rare, defunctei i
s-au depus In mormant 6 perechi de incaltaminte -
doua perechi de sandale si patru de ghete. Pe unele
fragmente de piele se podte admira si azi decorul aplicat
cuvopsea aurie, cu motive geometrice.
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Figure 20. Archaeological footwear - a rich woman's
grave in Callatis (Mangalia), 2™-3“ century A.D.
Figura 20. Incdltdminte arheologicd - mormantul
unei femei bogate din Callatis sec. ll-lll e.n.

Artd statuara in bronz reda si ea tipuri de
incaltdminte. Caliga-cizma, cu jambiere de piele
(corrigae), atestatd la Apulum - Albd lulida si la
Romula/Malva - Resca. O sandala (sandalium, solea)
arata fragmentul statuar de 1a Sarmizegetusa. Ca si alte
elemente de vestimentatie, incaltamintea marca la
romani deosebiri intre diferite clase sociale, functii
ierarhice, starieconomice.
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Figure 22. Sandal from Sarmizegetuza
Figura 22. Sandala de |a Sarmizegetusa
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When the old Dacian-Roman urban centers were
destroyed by the migrating peoples, in the 4"-7"
centuries A.D., the productive forces were moved to
the country side and trades became prevailingly
domestic as the country community was the major
organizing form. Corporate bodies were still
maintdined, and this is revealed by the chadin with
pendants foundin Simleul Silvaniei, Zalau County.

Tools found in various sites in our country have
reveadled the development and continuity in hide and
fur processing and shoe making trades. Various
furrier's tools such as short and wide knives have been
also found in Targsor (4" century A.D.) 3nd Sucid&va (4"-
5" centuries A.D.). Curved knives, an ddvianced type of
knives, hdve been found in Pietrodsa (4" century A.D.)
and Buduredsci, Prihova County (5"-6" centuries
A.D.).

Figure 23. Buckle found in Fundatura,
Cluj (3" century A.D.)
Figura 23. Catarama de Ia Fundatura,
Cluj, sec. 1l

Figure 24. Bronze buckles
for footwear found in Histria
(6" century A.D.)

Figura 24. Catarame din bronz,

in conditiile destramarii vechilor centre urbane
daco-romane, ale distrugerilor provocate de migratori,
in sec. IV-VII e.n. se constata dispersarea fortelor de
productie in teritoriul rural, unde obstile satesti devin
forma principdla de organizare, mestesugurile
capatand un caracter precumpanitor casnic. Se
pastreaza, totusi, puternice traditii ale antichitatii tarzii
(ale breslelor de mestesugari), pe care le atesta
cunoscutul lant cu pandantivi - unelte miniaturale - de
la Simleul Silvaniei - Zalau.

Uneltele descoperite in diferite locuri din tara
releva continuitatea si dezvoltarea mestesugurilor
pielariei, cojocariei si cizmariei. Cutite de fier scurte si
late s-au aflat la Targsor (sec. IV e.n.) si Sucidava (sec. IV-V
e.n.). Cutite - de tipul Simleu - cu lama curbata , pastaie”
sunt atestate |a Pietrodsa (sec. IV e.n.) si la Budureasca-
Prahova (sec.V-Vle.n.), undetipul uneltei dpare evoluat.
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Figure 25. Pendant found in Cosoveni
(4" century A.D.)
Figura 25. Pandantiv Cosoveni,
sec. IV e.n.

pentru incaltaminte -
Histria, sec. VI

Leather products made in the workshops in the
Roman-Byzantine empire, reported by Maurikios, were
high quality objects of daily or particular use. Such
workshops made red dyed ledthers that were given as
gifts to the Barbarians, as reported by Priscus. The
relationship between this empire and Dacidan-Roman
people promoted the transmission of advanced
techniques and processes for that dge to the north of
the Danube.

The First Christian Evidence

In the 4" century, Romanizition continued in the
dreds owned by the Romans (Banat, S-W Oltenis,
Dobroged) or those just conquered (the 4" century)
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Produsele din piele lucrate in imperiu denota
calitati superioare, demne de renumele atelierelor
romano-bizantine ce confectionau numeroase obiecte
de trebuinta zilnica sau speciala, mentionate indeosebi
de catre Maurikios. Din aceste ateliere plecau, ca daruri
catre barbari, piei vopsite in rosu, amintite de Priscus.
Relatiile dintre daco-romani si imperiu favorizau
transmiterea la nord de Dunadre a unor tehnici si
tehnologiiavansate pentru epocalor.

Primele marturii crestine

in sec. IV zonele rdmase in stapanired romanilor
(Banatul, SV Olteniei, Dobrogea) sau cele infrate acum
(sec. IV e.n.) (capetele de pod de pe malul stang al
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(the bridge on the left Ddanube border in Turri,
Constantiniana-Daphne, Barbosi). As the formal
l[angudge in the orthodox churches was Greek, the first
Romanian churches built with the marble of
Sarmizegetusa Regia (churches of Densus and Stei, the
6"-8" centuries), architecture, decorations dnd objects
were of Byzantine style with Greek inscriptions. The
Bible pictures and teachings were represented by the
image of the natives, as it is usual in the orthodox
iconography. Thus, in the very old church in Densus,
where fragments of the old painting are preserved,
some clothes and footweadr specific for the free
Dacians, who preserved the Dacidn culture out of the
Roman empire, may be seen. The low leather boots
worn by tdrdbostes - Dacian aristocrats, pedsant
sandals worn by the free people and the slaves' naked
feet canalso be seen.

Figure 26. The church of Densus - the first
Romanidn orthodox church, 7" century A.D.
Figura 26. Biserica de Ia Densus - prima biserica
otodoxa din Romania, sec. VIl e.n.

The Early Middle Ages saw the last massive
population migrations from Edst Asia. Due to the
invasions of migratory people there are less material
culture vestiges than in the previous periods of
historical and economical-social stability. Even so, in
many residences of those times, tools for hide
processing, and for footwear and clothes making have
been found. Monks' footwedr was made of @ wooden
sole onto which thin leather strips were braided. The
peasant sandal, the Dacian calceus, remained the main
footwear of the Romanidn population, both in the
summertime and in winter. Thus it wads proved that, in
the 6"-8" centuries A.D., footwedr was made in
individudl residences, according to the people's
economic power.

Dunarii de la Turri, Constantiniana-Daphne, Barbosi) au
participat la continuarea procesului de romanizare.
Datorita faptului cainimperiul Roman limba oficiala era
greaca, in primele manastiri, schituri si biserici
ortodoxe romanesti, cele construite cu marmura de la
Sarmizegetusa Regia, respectiv bisericile de la Densus si
Stei, sec. VI-VIII e.n., arhitectura, picturile murale si
obiectele bisericesti erau Tn stil bizantin si cu
inscriptionari grecesti. Asa cum este obiceiul in
iconografia ortodoxa, imaginile si Tnvataturile biblice
erdu reprezentate de imaginea omului locului. De
dceed, in biserica de la Densus, unde se mai pastreaza
fragmente din vechea pictura, se vor observa vesminte
si Tncaltaminte specifice dacilor liberi, cei care au
continuat culturd dacica, in afara spatiului imperial
roman. Se remarca incdltdmintea din piele, tip boting,
atat de des folosita de ,tarabostes”, nobilii daci, alaturi
de opinca oamenilor liberisi piciorul gol al sclavului.

Figure 27. Mural painting (restored)
in the church of Densus
Figura 27. Pictura murala din interiorul bisericii
de la Densus (restaurare)

Evul Mediu Timpuriu finregistreaza ultimele
miscari masive de populatie venite dinspre estul asiatic.
Datorita invaziilor popoarelor migratoare, vestigiile
culturii materiale sunt mult mai putine decat in
perioadele de stabilitate istorica si implicit economico-
sociald, din epocile anterioare. Cu toate acestea, in
toate locuintele vremii s-au descoperit unelte de
prelucrare a pieilor si de confectie a Tmbracamintei si
incdltdmintei din piele. Tncdltdmintea cilugdrilor era
formata dintr-o talpd din lemn pe care se impleteau
niste nojite de piele. Opinca, calceus-ul dacic, a
continuat sa ramana fncaltamintea principalda a
populatiei romanesti, atat vara, cat si iarna. Astfel se
demonstreaza ca in sec. VI-VIII e.n. incaltamintea se
confectiona in cadrul gospodariilor individuale, in
functie de puterea economica ale acestora.
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In the archeological sites of Capidava - Constanta
County, Vaslui - Moldova, Dabaca - Cluj, Alba-lulia or
Noslac - Transilvanid, incredsingly improved tools, as
well 3s @ miner's sheepskin coat and a pedsant sandal
have been found, certifying the continuity of trades
such as hide processing and ledther clothing and
footwear making.

In addition to the material culture, the treasure
of the Romanidn language also provides precious
evidence regarding the essential terms related to
leatherworking, clothing and footwear making.
There are some words of Dacian origin designating
leather objects or involving leather: hat, vamp, colt,
billy goat, collar, strap, quarter, to pull tight, wild
boar. Some of the Romanian words with an unknown
etymology preserved until today refer to leather
objects (twilled cloth, bladder, bagpipes, dwning, to
rein, helmet) and tools (stitch, bodkin). However,
the Latin linguistic heritdge regarding hide
processing is richer: leather and leatherworker, hair,
halter, girth, belt, to take shoes off, ledash, bellows,
awl, saddle, sheath, boot leg [2].

in santierele arheologice de la Capidava -
Constanta, Vaslui - Moldova, Dabaca - Cluj, Alba-lulia
sau Noslac - Transilvania, uneltele din ce in ce mai
perfectionate, ca si resturile dintr-un cojoc de maner si
o opinca sunt dovezi certe ale continuitatii acestor
mestesuguri, prelucrarea pieilor si confectia
fmbrdacaminteisiincaltamintei din piele.

in &fard culturii materiale, tezaurul limbii roméane
ofera si el pretioase marturii privind terminologia esentiala
din domeniul pielariei, confectionarii vestimentatiei si a
ncaltamintei. Cuvinte de origine dacica, indicand obiecte
de piele sdu implicand piele sunt: caciula, caputd, manz,
tap, zgarda, baier, caramb, ingurzi, mistret. Daca se retin
cuvinte romanesti, a caror etimologie a ramas pana azi
necunoscuta, se poate constata ca dintre acestea multe se
refera la obiecte din piele: zeghe, burduf, cimpoi, coviltir,
darlogi, chivarg, iar altele, precum cusatura si suvac, se
referd la unelte. Mult mai bogat este in limba romana
patrimoniul lingvistic de origine latind, romana, privitor la
prelucrarea pieilor sau implicatin aceasta ocupatie: piele si
derivatul sau pielar, car, capastru, chinga, curea, descalta,
frau, foale, sul3, sa, teaca, tureacetc. [2].

L

Figure 28. Monk's footwear (left) and pedsant sandals (right),
Ethnographic Museum of Transylvania — Cluj-Napoca
Figura 28. incaltdminted calugérilor (stanga) si opincile tardnesti (dreapta),
Muzeul Etnografic al Transilvaniei — Cluj-Napoca

Both the materiadl vestiges demonstrating hide
processing activity on the Romanian territory, and the
Romanian linguistic thesaurus reveal the continuous
development of the trades related to hide processing,
resulting from the Romanian people's continuity in the
hearth of their Dacian ancestors.
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Atat vestigiile materiale care atesta prelucrarea
pieilor pe teritoriul Romaniei, cat si tezaurul lingvistic
romanesc releva in egald masura continuitatea
multimilenara a unor mestesuguri, deopotriva cu insasi
continuitatea poporului roman in vatra stramosilor sai
geto-daci.
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CONCLUSIONS

In conclusion, the abundance of the darchaeological
vestiges on the current Romanian territory can be said
fo expect experts in garment culture, involving
footwear, o reveal and call the public's attention to the
cultural, technical and artistic characteristic features of
these objects which are actual testimonies of old
historical times preserving valuable credtive elements
for the future designers.
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SPATIUL EUROPEAN AL CERCETARII

PLANUL NATIONAL DE CERCETARE, DEZVOLTARE Sl INOVARE 2007-2013, PNII
Programul Capacitati
Subprogramul ,,Cooperari bilaterale - Programul de cooperare bilaterala Romania-Ucraina”

Scop

Consolidarea cooperdrii stiintifice si tehnologice intre Romania si Ucraina, prin finantarea mobilitatii
cercetatorilor din cele doua tari.

Cadrul de cooperare

Memordndumul de intelegere intre Ministerul Cercetarii si Tehnologiei si ,Societatea Japonezd pentru
Promovarea Stiintei” (JSPS), semnatin 1994.

Conditii de participare

Propunerile de proiecte vizeaza urmatoarele domenii de cercetare:
e Sanatatesistiintele vietii;
e Agriculturdsisiguranta alimentara (produse alimentare si prelucrarea produselor agricole);
* Materidle dvansate si nanotehnologii;
e Biotehnologie;
e Tehnologia informatiei si comunicatii;
e Fizicalaserilor.

Proiectul se desfasoara in institutii sau unitati de cercetare-dezvoltare din Romania, inclusiv in institutii de
fnvatamant superior, numite in continuare institutii gazda. O institutie gazda nu poate fi o intreprindere, in sensul
legislatiei privind ajutorul de stat. In cazul in care pentru realizarea activitatilor proiectului participd mai multe institutii
gazda din Romania, propunerea de proiect va fi depusa de o singura entitate, cu rol de Coordonator. Institutia
coordonatoare de proiect trebuie sa aiba un contract in derulare, finantat din fonduri publice, nationale sau/si din
fonduri internationale (PC7, Eureka, F4E, etc.) avand aceeasi tematica de cercetare sau similara cu cea propusa in
proiectul de cooperare bilaterala (conditie eliminatorie). Institutiile gazda nu sunt declarate, conform legii, in stare de
incapacitate de plata; nu au conturile blocate conform unei hotarari judecatoresti; nu au furnizat declaratii inexacte cu
privire la informatiile solicitate in vederea selectarii contractantilor; nu au incalcat prevederile unui alt contract de
finantareincheiat anterior cu o Autoritate contractanta.

Fiecare propunere de proiect are doi coordonatori - un coordonator din Romania si un coordonator din Ucraina,
avand ca responsabilitatiimplementarea proiectului acceptat la finantare siraportarea catre agentiile de finantare.

Depunerea propunerii de proiect se va face simultdn, atat 1a UEFISCDI (dgentia de findntare din Romania) de catre
coordonatorul din Romania, cat sila Agentia de Stat pentru Stiintd, Inovare si Informatizare (ASSIl—agentia de findntare
din Ucraind); nedepunerea propunerii de proiect |3 ambele agentii de findntare, pana la termenul limita, atrage dupa
sine neeligibilitatea propunerii depuse.

Propunerea de proiect va fi evaluata atat |a nivel de UEFISCDI, cat si |a nivel de ASSII, urmand a fi finantata doar
daca primeste acceptul ambelor agentii de finantare.

Buget

Valoarea estimata a bugetului competitiei este de 500.000 lei.
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UEFISCDI va asigura finantarea in limita de maximum 50.000 lei/proiect.

Durata

Durata unui proiect este de maximum 2 ani, dar nu va depasi data de 20 decembrie 2015.

Termene-limita

Lansarea competitiei: 19.08.2013

inchiderea competitiei: 18.10.2013

Publicarea rezultatelor privind eligibilitatea: 8 noiembrie 2013
Publicarea rezultatelor evaluarii nationale: 31ianuarie 2014
Publicarea listei proiectelor comune: aprilie 2014
Contractarea: mai2014

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

CADRUL DE COLABORARE IN CERCETARE STIINTIFICA ROMANIA - FRANTA

in bazd acordului incheidt intre Ministerul Educatiei Nitiondle — MEN (Romanii) si Agence N&tiondle de I3
Recherche - ANR (Frantd), Unitated Executivd pentru Finantdrea Invatdmantului Superior, Cercetarii, Dezvoltarii si
Inovarii (UEFISCDI) impreund cu ANR lansedza cea de-a patra competitie dedicata proiectelor comune de cercetare.

Competitia este deschisa tuturor domeniilor stiintifice.

Prezenta competitie se desfasoara in doua etape, cu depunere de pre-propuneri de proiecte si propuneri de
proiecte detaliate.

Etapa I: Pre-propuneri de proiecte

in aceastd etapd, propunerile de proiecte se scriu conform fisei ANR si se depun dodr |8 ANR de citre
coordonatorul echipei de cercetare din Franta (se vor redacta obligatoriu in limba engleza). Pre-propunerile declarate
eligibile se evalueaza numai de catre ANR (Frantd). Pre-propunerile de proiecte trebuie sa contina obligatoriu
descrierea sirolul echipei din Romania.

Data limita pentru depunerea pre-propunerilor de proiecte 1a ANR este 23 octombrie 2013. Propunerile de
proiecte selectate de catre ANR{recin etapaall-a.

Etapa a llI-a: Propuneri de proiecte in detaliu

Tn &cedsta etdpd, propunerile de proiecte in detaliu (de tip Joint Resedrch Projects) se transmit atat 13 ANR, cat si 13
UEFISCDI. Depunerea se face simultan, 1a ANR de catre Pl din Franta si |8 UEFISCDI de catre Pl din Romania. Ambii
coordonatori di celor doud echipe de cercetdare au responsabilitatea derularii proiectului acceptat 1a finantare,
conducerea activitatii de cercetare si raportarea catre agentiile findntatoare. Partenerii din cele doua tari trebuie sa
demonstreze echilibru intre contributia si aportul lor stiintific Tn proiect. Propunerile vor fi redactate obligatoriu in
limba engleza. Nedepunerea propunerii de proiect |a ambele dgentii finantatoare, pana la termenul limita, atrage dupa
sine neeligibilitatea propunerii depuse.

Propunerea de proiect va fi evaluata atat 1a nivel ANR, cat si |a nivel UEFISCDI, urmand a fi finantata daca primeste
dcceptul dmbelor agentii de findntare.

Pachetul de informatii pentru etapaall-a— UEFISCDI va fi disponibil 1a lansarea acestei etape —februarie 2014.

Data limita estimata pentru depuneread dplicatiilor (propuneride proiecte in detaliu) —aprilie 2014.
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Publicarea rezultatelor (estimativ): septembrie 2014.

Mai multe informatii: http.//uefiscdi.gov.ro

APEL M-ERA.NET 2013

A fost deschis al doiled apel pentru proiecte de cercetdre transnationale de coldaborare in domeniul stiintei si
ingineriei materialelor, in cadrul proiectuluiinternational M-ERA.NET.

M-ERA.NET este o retea europeanad de organizatii de finantare publice si programe de finantare din domeniul
stiintei si ingineriei materialelor, creata pentru beneficiul industriei europene si al societatii. Acest proiect finantat de
UE & fost creat pentru a sprijini si @8 imbunatati coordonarea dintre fondurile nationale/regionale si cercetare pentru a
dezvolta o puternicd comunitdte europedna de cercetare si dezvoltare tehnologica, care sa sprijine economia
europeana.

Acest dapel comun va implica 34 de organizatii de finantare, reprezentand 27 tari europene si cu implicare
internationald din Rusia si Taiwan.

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

Consortiul va cuprinde cel putin trei institutii din doua tari participante |a apel. Echipe de cercetare dintari care nu
participa la dpelul comun pot participa cu fonduri proprii.

Proiectele vor fifinantate pe o perioada de maximum 3 ani.

Procedura de aplicare consta din doua etdpe: pre-propunere si propunere finald. Data limita pentru depunerea
pre-propunerilor este de 30 octombrie 2013 (12.00, pranz, ora Bruxelles).

Mdi multe informadtii: https://www.m-erd.net/joint-céll-2013

APEL SIINN ERA NET - 2013

S-alansat al doilea apel transnational, in cadrul proiectului SIINN ERA NET, pentru cercetarea europeand comuna
privind dspectele legate de riscurile potentidle dle nanomaterialelor fabricate pentru mediu, sanatatea umana si
siguranta.

Termenul limita pentru depunerea proiectelor este 31 octombrie 2013 ora 12.00 CET.

Al doilea apel SIINN ERA NET are un buget de 4.52 M€ si este finantat de catre agentii de findantare din 6 tari
europene partenere in consortiul proiectului.

Apelul este deschis pentru propuneriinovatoare de cercetare fransnationdle axate pe Nano-Materiale fabricate,
descrise maijosincele 5teme:

» Aspecte de ansamblu ale cercetarii de nano-securitate;
e Evaluarea expunerii;

e Mecanismele de toxicitate;

e Impactul Nano-Materialelor fabricate asupra mediului;
e Efectele Nano-Materialelor asupra sanatatiiumane.

Consortiul proiectului trebuie sa fie format din minimum 3 parteneri din cel putin 2 tari participante in apel.
Proiectele vor fifinantate pe o perioada de minimum 2 ani si maximum 3 ani.

Apelul este finantat din fondurile nationale ale tarilor participante care sprijina participarea in proiecte comune
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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.siinn.eu/en/joint-célls/2013-second-siinn-cdll/, 144
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iN SPRIJINUL IMM

PLANUL NATIONAL DE CERCETARE, DEZVOLTARE $I INOVARE 2007-2013, PNII
Programul Inovare
Subprogramul Servicii suport pentru inovare ,,Cecuri de inovare”

Scop

Asigurarea unui instrument flexibil pentru sustinerea IMM-urilor din sectorul productiv in vederea modernizarii
tehnologice sicresterii gradului de inovare.

Obiective

1.Tncurajarea IMM-urilor de a investiin activitdti de cercetare-dezvoltare;

2. Dezvoltarea de parteneriate intre IMM-uri siinstitutii de cercetare siinovare;

3. Testarea conceptelor cuprinse in brevetele de inventii;

4. Valorificarea competentelor tehnico-stiintifice existente in sistemul de CDI in sectorul productiv prin asistarea
IMM-urilor in procesul de dezvoltare si modernizare, prin achizitionarea de servicii, tehnologii si metode noi sau
avansate;
mijlocii;

6. Sprijinireda IMM-urilor inovatoare in vederea accesarii fondurilor publice si/sau private din alte surse/programe
(Planul National de Cercetare-Dezvoltare, Inovare, Fonduri structurale Axa 2, Fonduri private de investitii, Angel
Investors etc.).

Conditii de participare

Cecurile de inovare pot fi eliberate Tn orice domeniu economic sau stiintific si trebuie sa conduca la o accelerare a
transferului tehnologic intre organizatii de cercetare (Furnizori de servicii) si IMM-uri sau PFA-uri (Beneficiari) cu
respectared schemeide djutor minimis aprobata prin decizia ANCS nr. 9038/2012.

Cecurile de inovare trebuie sa rezolve problemele CDI punctuale ale beneficiarilor care nu pot fi rezolvate intern si
care ducspre solutii inovative cu potential real de piata.

Buget

Valoarea maxima a unui cec de inovare este de maximum 50.000 lei, din care maximum 45.000 lei se asigura de la
bugetul de stat si reprezintd maximum 90% din valoarea totala.
Bugetul total al prezentei competitii este de 7.750.000 lei.

Durata

Cecurile deinovare se deconteaza pe o perioadd de maximum 6 lunide |1a data |a care du fost eliberate.
Raportul de impact trebuie trimis citre UEFISCDI la 12 luni de la finalizarea proiectului. in cazul depésirii
termenuluide 12 luni, UEFISCDI poate solicita returnarea sumelor finantate din fonduri publice.
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Categorii de activitati eligibile

- Cercetare industrialg;

- Dezvoltare experimental3;

- Studii de fezabilitate tehnica;

- Protectia drepturilor de proprietate intelectuala conform specificatilor proiectului;
-Inovare de proces si organizationald in servicii;

- Procurarea de servicii suport si de consultanta pentruinovare;

Termene-limita

Depunerea proiectelor este continua pana |a 30 noiembrie 2013. Cererile de finantare depuse in cursul unei luni
calendaristice sunt evaluate in cursul lunii urmatoare.

Maimulte informatii: http://uefiscdi.gov.ro

PROGRAMUL DE ASISTENTA IN COMERCIALIZAREA INOVARII DIN ROMANIA (RICAP)

Programul de asistentd in comercializarea inovarii din Romania (RICAP) se adreseaza celor care au dezvoltat o
tehnologie inovativa si au nevoie de sprijinTn comercializarea pe plan international a produselor siserviciilor redlizate.

RICAP se adreseaza antreprenorilor si cercetatorilor roméani inovatori in tehnologie, cu potential de
comercializare. Aplicantii pot proveni din orice domeniu de activitate, inclusiv IT&C, mecanica, mecatronica, tehnologii
agricole, bio-tehnologii etc. Persoanele selectate sa participe 1a RICAP vor beneficia de programe de mentorat
personalizat cu experti din Romania si din SUA, traininguriin comercidlizarea inovarii si intalniri cu potentiali parteneri
sifinantatoripe planinternational.

Cei interesati sunt invitati sa completeze formularul disponibil |3: https://portal.larta.org/programs/registration/ricap.
Formularul cuprinde informatii de baza despre profilul organizatiei, tehnologia, incadrarea pe piata si obiectivele de
comercidlizare.

Aplicatiile se depun pana pe 15 noiembrie 2013, iar programul de asistenta pentru inovatorii selectati se va
desfasurain periodada decembrie 2013 - aprilie 2014.

RICAP este rezultatul unui parteneridt intre Centrul Roman pentru Inovatie in Dezvoltare Locala (CRIDL) si
Institutul Larta, localizat in Los Angeles, SUA. Programul este finantat de Romanian-American Foundation (RAF) si
implementat cu sprijinul GEA Strategy & Consulting. RICAP se bazedza pe retedua internationala si expertiza acumulata
timp de 20 de ani de Larta Institute prin sustinerea a circa 3.500 de inovatori din 17 tari, precum si pe experienta
membrilor CRIDL si GEA Strategy & Consulting in sprijinirea antreprenoriatului din Romania.

Discutii pe tema Programul de Asistenta in Comercidlizarea Inovarii din Romania vor avea loc in cadrul
evenimentelor RICAP INNOVATION INFO, care vor aved loc la:

e Bucuresti: TECHHUB, 22 octombrie, 18:30;
e Cluj-Napoca: Universitatea Tehnica din Cluj-Napoca, 23 octombrie, 14:00;
e |3si: TEHNOPOLIS, 25 octombrie, 9:30.
Tnscriered se face pe blogul ricdp.ro/blog/ sdu printr-un e-mail I3 contdct@ricdp.ro pana joi, 17 octombrie.

Mai multe informatii: ricap.ro/blog
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EVENIMENTE INTERNE Sl INTERNATIONALE

CONFERINTA NATIONALA DE PREZENTARE A PROGRAMULUI-CADRU EUROPEAN DE CERCETARE, DEZVOLTARE §I
INOVARE ORIZONT 2020

Ministerul Educatiei Nationale (MEN) organizeaza vineri, 4 octombrie 2013, in Aula Bibliotecii Nationale a
Romaniei (Bulevardul Unirii, nr. 22, sector 3), Conferinta Nationala de prezentare a Programului-cadru european de
Cercetare, Dezvoltare si Inovare ORIZONT 2020. Evenimentul se va desfasura in intervalul orar 9.00 - 13.00 si este
prilejuit de vizita pe care Comisarul european pentru cercetare, inovare si stiinta, doamna Maire Geoghegan-Quinn,
alaturide o delegatie a Comisiei Europene, o efectueaza in Romania.

Tn cadrul conferintei, doamna Maire Geoghegdn-Quinn va indugura expozitia Cercetarea si Inovarea din Roménia
n Spatiul European al Cercetdrii, care reuneste cele mai importante rezultate ale cercetdrii romanesti din ultimii trei
ani, materializate in inventii, precum si cele mai reprezentative proiecte finantate din fonduri nationale si europene,
prinintermediul MEN.

Tncepand cu ord 10.30, dodmn& Maire Geoghegan-Quinn va participa la o conferinti de presa sustinuta in incinta
Bibliotecii Nationale, alaturi de gazdele evenimentului, domnii Remus Pricopie, ministrul Educatiei Nationale, Mihnea
Costoiu, ministru delegat pentru invatdmant superior, Cercetare si Dezvoltare Tehnologicd si Tudor Prisecaru, Secretar
de Stat pentru Cercetare.

Programul ORIZONT 2020 urmareste stimularea inovarii, a cercetarii si a competitivitatii in plan european, avand
la dispozitie un buget in valoare de 80 de miliarde de euro. Programul isi propune si consolidarea pozitiei Uniunii
Europene ca lider mondial n domeniul stiintific, prin finantarea de programe de cercetare cu impact in sanatate si
securitate alimentara, bio-economie, eficientizarea sistemelor de transport, combaterea schimbarilor climatice,
utilizarea eficienta aresurselor si edificarea unor societati sigure, inovatoare siincluzive.

Programul cuprinde cinci parteneriate public-privat, denumite , initiative tehnologice comune” (ITC):

e Initiativa privind medicamentele inovatoare 2 (IMI2): pentru elaborarea generatiei urmatoare de vaccinuri,
medicamente si tratamente, cum ar fi noi antibiotice;

e Pile de combustie si hidrogen 2 (FCH2): pentru extinderea utilizarii unor tehnologii nepoluante si eficiente in
transporturi, industrie si energie;

e Clean Sky 2 (CS2): pentru proiectarea unor aeronave mai ecologice, mai silentioase cu mult mai putine emisii
de Co,;

e Industrii ecologice (BBI): pentru utilizarea resurselor naturale regenerabile si a tehnologiilor inovatoare pentru
produse cotidiene mai ecologice;

* Componente si sisteme electronice (ECSEL): pentru a stimula capacitatile europene de fabricare a produselor
electronice.

ITC-urile sunt accesibile unei game largi de sectoare industriale din Europa, inclusiv IMM-urilor, toate tipurile de
organizatii de cercetare avand posibilitatea de a depune cereri de finantare. Comisia a elaborat noi initiative in
parteneriat strans cu industria, care, la randul sdau, a angajat resurse financiare substantiale. Au fost introduse
modificari majore pentru abordarea criticilor potrivit carora initiativele actuale sunt prea complexe si participarea la
acestea este dificila.

ITC-urile referitoare la Initiativa pentru medicamente inovatoare, Clean Sky si Pile de combustie si hidrogen exista,
toate, in prezent, in timp ce initiativa tehnologica comuna privind industria electronica va combina doua parteneriate
actuale. Initiativa tehnologicd comund privind industriile ecologice este o initiativd noud. in prezent sunt necesare noi
propuneri legislative pentru a stabili initiativele din contextul urmatorului program de cercetare si inovare al UE,
Orizont 2020, care sunt supuse aprobarii Parlamentului European si a Consiliului.
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Pachetul include, de asemenea, patru parteneriate public-privat intre Comisia Europeana si statele membre ale
UE: noi tratamente Tmpotriva bolilor legate de saracie, tehnologii de masurare a competitivitatii industriale, sprijin
pentru IMM-urile de inalta tehnologie si solutii pentru ca persoanele in varsta si persoanele cu handicap sa traiasca in
conditiide sigurantain casele lor.

Programul ORIZONT 2020 se adreseaza actorilorimplicatiin procesul de cercetare din toate statele membre UE.

Mai multe informatii: http://ec.europa.eu/research/horizon2020/index_en.cfm

AL 18-LEA CONGRES TEHNIC INTERNATIONAL DE iINCALTAMINTE
"RESPONSABILITATEA SOCIALA: O PROVOCARE PENTRU INDUSTRIA DE INCALTAMINTE"
13-16 NOIEMBRIE 2013, GUANGZHOU & DONGGUAN, CHINA

*
m INTERNATIONAL TECHNICAL FOOTWEAR CONGRESS UITI 6 ¥,
&.m> T TR yau

“SOCIAL RESPONSIBILITY: :
A CHALLENGE FOR THE FOOTWEAR INDUSTRY "

Piata de incaltaminte se confrunta cu schimbari la nivel global, iar in ultimii ani s-a observat un interes tot mai
mare pentru Responsabilitatea Sociala (SR) din partea pietelor si, mai ales, a consumatorilor, a mass-mediei si a partilor
interesate. SR ar putea fi un proces de inovare bazat pe aspecte sociale si de mediu si ar putea fi o oportunitate
convenabild din punctul de vedere al costului pentru dezvoltarea durabila a industriilor de Tncaltaminte. UITIC a
incredintat organizarea congresului Asociatiei Industriei de Pieldrie din China (CLIA).

Sesiuni:

e Inovarede produs;

e Inovarede proces;

e Conditiide munca siresurse umane;

e Consumatorisiclienti;

e Practicide afacerisiimplementarearesponsabilitatii sociale.

Se pot trimite rezumate panala data de 15 mai 2013.

Maimulte informatii: http://uitic-congress.chindledther.org
SIMAC & TANNING TECH 2013

Cel mai important eveniment global din domeniile modei si tehnologiei din acest an pentru industria pielarieisi a
produselor din piele va avea locla Fieristico Quartiere, in Bologna, intre 8 si 10 octombrie.

Tn combinétie cu LINEAPELLE, care prezintd tendintele toamné&-iarna 2014/15, SIMAC & TANNING TECH - cel méi
mare targ international din perspectiva nivelului de tehnologii inovatoare - este cel mai bun loc pentru prezentarea
utildjelor. Atrage in fiecare an mii de vizitatori specidlisti din intredaga lume, in primul rand cdsele de moda, din ce in ce
dornice de a gasi furnizori de solutii de tehnologii de fabricare si de produs, care sa le permita sa atinga cea mai buna
calitate.

De ani de zile, SIMAC & TANNING TECH 3 oferit atat furnizorilor, cat si utilizatorilor posibilitatea de a se informa cu
privire la tehnologiile de ultima ora utilizate in incdltaminte, marochindrie si procesele de tabacire.

Modelele de dfaceri dle lumii modei de azi se concentreaza pe durabilitate si au nevoie de procese care sunt
conforme cu protocoalele de furnizare menite sa garanteze nu numai calitatea produsului, ci si intreaga faza de
productie, compatibild cu echilibrul social si de mediu.
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Noile aplicatii tehnologice, noile metode de prelucrare, dezvoltarea unor oportunitati aplicative inovatoare si
comunicarea deschisa si transparenta reprezinta componentele si propunerile companiilor expozante 1a SIMAC &
TANNING TECH.

Mai multe informatii: www.simdc-fdir.it, www.tdnning-tech.it
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BREVETE DE INVENTIE

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

RUBBER AND LEATHER FIBRE COMPOUND
COMPOUND DIN CAUCIUC $I FIBRE DE PIELE
No./Nr. 125712

Authors/Autori: Gheorghe Coard, Laurentia Alexandrescu, Mdrgdretd Steld Florescu, Vioricd Tranddfir, Gdbriel Dumitru

The invention refers to a rubber and ledther
fiore compound, used for the development of
products vulcanized in the press such as shoes,
plates for shoe soles and heel tops, soles,
dutomotive carpets, floors for harsh environments,
acids and bases, automotive mud guard, insulating
gaskets, hoses, skid plates, etc.

Inventia se refera la un compound din cauciuc si
fibre din piele naturald, utilizat pentru obtinerea de
produse vulcanizate in presa precum incaltaminte,
placi pentru talpi incaltaminte si flecuri, talpi, covoare
auto, pardoseli pentru medii dure, acizi si baze,
aparatoare auto pentru noroi, garnituri izolatoare,
furtun, placiantiderapante etc.

ROMANIA

OFICIUL DE STAT PENTRU INVENTII $SI MARCI /\

) =

Breuet De inuentie I~

Nr. 125712

Acordat in temeiul Legii nr.64/1991 privind brevetele de inventie, republicaté in
N Monitorul Oficial al Roméniei, Partea I, nr.541, din 08 august 2007.

¢ Titular: INSTITUTUL NATIONALV DE CERCETARE-DEZVOLTARE
PENTRU TEXTILE §| PIELARIE - SUCURSALA - INSTITUTUL DE
CERCETARE PIELARIE - INCALTAMINTE, BUCURESTI, B, RO

| Titul
" inventiei:

COMPOUND DIN CAUCIUC $I FIBRE DE PIELE

RO;
ALEXANDRESCU LAURENTIA, BUCURESTI, B, RO;

. Inventator: COARA V. GHEORGHE, BUCURESTI, B,

TRANDAFIR VIORICA, BUCURESTI, B, RO; DUMITRU
= GABRIEL, BUCURESTI, B, RO

. acestea, fac parte integrantd din prezentul brevet de inventie.
brevetului.

Corfirm cele de mai sus prin

semnarea b aplicarea sigiliui
Diregtor General
Bucuresti, Data eliberarii 30.07.2013

3 FLORESCU MARGARETA STELA, BUCURESTI, B, RO; £

' Descrierea inventiei, revendicarile $i desenele la care se face referinta in t

Durata brevetului de invenie este de 20 ani, cu incepere de la data de
13.11.2003, cu condifia platii taxelor anuale de mentinere in vigoare a |

. A
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COMPOSITION AND PROCESS OF TANNING BOVINE HIDES

COMPOZITIE S| PROCEDEU DE TANARE A PIEILOR BOVINE

No./Nr. 127529

Authors/Autori: Mdridn Crudu, Vioricd Deselnicu, lodnnis lodnnidis, Ddnd Corind Deselnicu, Andrd Mdnueld Crudu

The patent dedls with the preparation of tanning
dgent based on titanium and aluminum by processing
solid wastes resulting from the process of obtdining
highly pure titanium. New tanning dgents can be usedin
leather manufacture in new wet white tanning
technology replacing chrome tanning agents, which is
the main pollution sourcein the ledtherindustry.
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DUPLICAT

ELIBERAT INVENTATORULUI
in baza Art.35 alin.(2),
din Legea nr.64/1991 republicata|

{ -
| | OFICIUL DE STAT PENTRU INVENTII SI MARCI /
|
|

HBreuet de inuentie
Nr. 127529

Acordat in temeiul Legii nr.64/1991 privind brevetele de inventie, republicata in
N Monitorul Oficial al Romaniei, Partea I, nr.541, din 08 august 2007.

| Titular:  INSTITUTUL NATIONAL DE CERCETARE-DEZVOLTARE PENTRU
TEXTILE §I PIELARIE - SUCURSALA - INSTITUTUL DE CERCETARE
- PIELARIE -INCALTAMINTE, BUCURESTI, B, RO

! Titlulinventiei:  COMPOZITIE $1PROCEDEU DE TANARE A PIEILOR BOVINE

~ Inventatori: CRUDU MARIAN, BUCURESTI, B, RO; DESELNICU VIORICA,
BUCURESTI, B, RO; IOANNIDIS IOANNIS, BUCURESTI, B, RO;
DESELNICU DANA CORINA, BUCURESTI, B, RO; CRUDU
ANDRA MANUELA, BUCURESTI, B, RO

Descrierea inventiei, revendicarile si desenele la care se face referinté in acestea,
© fac parte integrantd din prezentul brevet de inventie.

cu condifia pléfii taxelor anuale de mentinere in vigoare a brevetului.
Confir cele de mai sus prin

semnarea si apiicarea sigilului
Director General

==

Bucuresti, Data eliberarii 28.06.2013

_ Durata brevetului de inventie este de 20 ani, cu incepere de la data de 27.09.2011, | *

Brevetul se refera la prepararea unui agent tanant
pe baza de titan si aluminiu prin prelucrarea deseurilor
solide rezultate din procesul de obtinere a titanului pur.
Noii agenti tananti se pot utiliza la fabricarea pielii
aplicand noua tehnologie de tabacire a pieilor wet
white, Tnlocuind agentii tananti pe bazda de crom,
principala sursa de poluare din industria de pielarie.




INCDTP

INCDTP — SUCURSALA INSTITUTUL DE CERCETARI PIELARIE-INCALTAMINTE

INFORMATII UTILE

:

iz
~
rl

PHYSICAL-MECHANICAL TESTS AND CHEMICAL ANALYSES LABORATORY
LABORATORUL DE INCERCARI FIZICO-MECANICE SI 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 — Incdltédminte 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 permeability, 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 uponimmersion 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, cdptuseli si branturi
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METHODS FOR RHEOLOGIC
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CHARACTERISTICS (VISCOSITY)

METODE PENTRU CARACTERISTICI

REOLOGICE (VISCOZITATE) 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 cusdturilor fetelor — incdltdminte

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 ash — Finished ledathers and colldgen-based products; Rubber soles and footwear; 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; Auxilidary materidlsin the ledatherindustry

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

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

Determindred continutului de substdntd uscdtd — Mdteridle GuxiliGre pentru industrid de pieldrie; Ingrediente
cauciuc; Adezivi pentru incaltdminte

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

Determindred sulfului — Cauciuc vulcanizdt; Determindred bioxidului de siliciu; Amestecuri de cduciuc, tdlpi de
cduciuc, 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 colldagen-based products
Determinarea continutului de azot total si a substantei dermice — Piei finite si produse colagenice

Determining chemical oxygen demand COD —Used watersin the leatherindustry

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

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

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

GAS-LIQUID CHROMATOGRAPHY
CROMATOGRAFIE IN FAZA LICHIDA SI GAZOASA

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

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

Footweadrsoles

infrarosu—Talpiincadltaminte

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 d 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 incaltdminte 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

Incercarea 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, insole 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 Ianii — Piei finite cu bland
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RUBBER TESTS
INCERCARI PENTRU CAUCIUC

Determining elasticity — hard rubber

Determindred eldsticitatii — cduciuc vulcanizat

Determining tear resistance — hdrd rubber

Determindred rezistentei Id sfdsiere — cauciuc vulcanizat

Residudl deformation from compression — hard or thermoplastic rubber; cellular polymeric materials
Deformarea remanentd la compresie — cauciuc vulcanizat sau termoplastic; materiale polimerice
celulare

Compression resistance — Flexible cellular materials

Rezistenta la compresie — materiale celulare flexibile

Linear contraction - Flexible cellular materials

Contractia liniard — materiale celulare flexibile

Determining adherence to textiles — Hard rubber

Determinarea aderentei la textile — cauciuc vulcanizat

Determining repedted bending resistance (De Mattia) — hard or thermoplastic rubber
Determinarea rezistentei la flexiuni repetate (De Mattia) — cauciuc vulcanizat sau termoplastic
Determining dccelerated ageing resistance — hard or thermoplastic rubber

Determinarea rezistentei la imbdtrdnire acceleratd — cauciuc vulcanizat sau termoplastic

Low temperature bend testing — hard or thermoplastic rubber

Incercarea la indoire la temperaturd scdzutd — cauciuc vulcanizat sau termoplastic

Low temperature bend testing — plastic materials

Incercarea la indoire la temperaturd scdzutd — materiale plastice

Determining mass — covered textile bases

Determinarea masei — suporturi textile acoperite

Determining adherence of covering ldayer — 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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