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Rezumat:

Lucrarea prezintd un studiu experimental privind
modificarile de culoare intervenite la suprafata furnirelor
de arin negru (Alnus glutinosa), debitate din bustean
proaspat recoltat, fara tratare termica, dupa expunerea
acestora la lumina solara si intuneric, timp de 1 si 3 luni,
in conditii de interior.

Pentru masuréatorile de culoare s-a utilizat un
dispozitiv. Chroma Meter Konika Minolta CR-410.
Coordonatele colorimetrice au fost inregistrate inainte si
dupa expunere, conform standardului ISO 7724-2.

Rezultatele prezentului studiu subliniaza scdderea
accentuata a luminozitdtii culorii chiar dupa prima luna
de expunere la soare. Coordonatele de culoare a* si b*
au fnregistrat o tendintd de cregtere odata cu timpul de
expunere, ceea ce semnificd o inchidere a culorii sub
influenta radiatiei solare care penetreaza sticla.

Diferente de culoare s-au observat chiar dupa
prima lund de expunere la soare, in timp ce la intuneric
s-a constatat aproape o constanta a culorii, modificarile
fiind in aceste conditii mai putin pronuntate, insa totusi
perceptibile ochiului uman.

Rezultatele studiului contribuie la completarea
bazei de date colorimetrice privind furnirele utilizate in
industria mobilei, dar si la reabilitarea statutului arinului
negru ca specie lemnoasd cu un real potential de
utilizare in industria mobilei.

Cuvinte cheie: modificari de culoare, arin negru, furnir.

INTRODUCERE

Culoarea este foarte importanta la momentul
achizitionarii produselor finite din lemn, in special in
cazul mobilei. Descrierea lemnului ca furnir ori cheres-
tea, din punct de vedere colorimetric, este potrivita si
utila in clasificarea speciilor lemnoase si ar ajuta la
studierea schimbarilor de culoare care intervin la
suprafata lemnului prin foto-oxidare sau prin operatiile
de uscare, usurand potrivirea pieselor componente ale
garniturilor de mobila sau a reperelor pentru acelasi produs.

Profitul Tn industria mobilei poate creste prin
cunoasterea factorilor responsabili de modificarile de

culoare ce intervin la suprafata reperelor.

Abstract:

The paper presents an experimental study
concerning the colour changes occurred on the
surfaces of black alder veneers (Alnus glutinosa),
obtained from a freshly cut (not treated) log, after
their exposure to sunlight and darkness, for 1 and 3
months, under indoor conditions.

A Chroma Meter Konika Minolta CR-410 device
was used for colour measurement.

The colorimetric coordinates were recorded
before and after the exposure, according to I1SO
7724-2. The results highlight a significant decrease of
colour lightness, right after the first month of sunlight
exposure. The a* and b* colour coordinates showed
an increasing tendency with increasing exposure
time, which signifies a colour darkening under
sunlight radiation that penetrates the window glass.
Colour differences were noticed right after the first
month of sunlight exposure, while under darkness
conditions, a relative colour constancy was noticed,
the colour changes being less pronounced, but yet
perceptible by the human eye.

The study results complete the colorimetric
database of veneers used in furniture industry, but
they also contribute to the rehabilitation of black alder
as a wood species with a real potential of use in
furniture industry.

Key words: colour changes, black alder, veneer.

INTRODUCTION

The colour is very important when purchasing
wooden products, especially furniture. To depict wood
as veneer or timber, under a colorimetric approach,
seems suitable and useful in order to classify the
wood species and this would help to study the colour
changes that occur on the wood surfaces by photo-
oxidation or during drying, enhancing to suit the
furniture parts within the furniture sets or the parts for
the same product.

The profit in furniture industry may increase
when knowing the factors responsible of colour
changes that occur on the parts surface.
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Culoarea si variatile de culoare intre speciile
lemnoase reprezinta o caracteristica naturala a lemnului
care confera atat acestuia céat si furnirelor, un aspect
atractiv si mai placut fata de inlocuitorii acestuia. Este
imposibil s& se mentina culoarea exact aga cum apare la
taierea lemnului.

Cand suprafata lemnului este expusa la lumina
solara pentru un timp mai indelungat, atat in conditii de
exterior, cat si de interior, apar modificari de culoare
definite ca o decolorare gradata a lemnului speciilor
lemnoase inchise la culoare si 0 ingalbenire a celor de
culoare deschisa (McCurdy s.a. 2006, Negri s.a. 2008,
Popa si Popa 2008, Mituca s.a. 2008). Astfel de
modificari sunt limitate la straturile de suprafata ale
lemnului iar culoarea originala poate fi redobandita prin
rindeluirea suprafetei.

Lemnul este un bun absorbant de lumina (radiatie
UV 300-400nm) datorita prezentei cromoforilor din
lignina care absorb lumina si genereaza radicali liberi pe
suprafata expusa (Hon si Feist 1980), reactioneaza cu
oxigenul si formeaza produsi colorati. Lemnul tinut la
intuneric absolut are o concentratie foarte mica de
radicali liberi, motiv pentru care modificarile de culoare
sunt lente, Tnsa perceptibile de catre ochiul uman.

Lemnul expus in conditii de interior nu sufera
modificari de culoare din cauza radiatiei UV, deoarece
doar o mica parte a acesteia poate penetra sticla. In
acest caz modificarile de culoare care apar sunt cauzate
de lumina vizibila (400-700nm) care are suficienta
energie pentru a degrada substantele extractibile din
lemn ce confera culoare lemnului (Williams 2005).

Lumina vizibild penetreaza in lemn la 200um
adancime, In timp ce radiatia UV la 75um (Aydin si
Colakoglu 2005), deci modificarea indusa de lumina este
strict un fenomen de suprafata. Rata acestei modificari
de culoare este de obicei dependenta de: intensitatea
luminii, lungimea de unda, timpul de expunere, specia
lemnoasa si factorii de mediu, dintre care umiditatea si
temperatura trebuie luati in considerare.

Lemnul de arin negru, considerat doar resursa
lemnoasa secundara, a fost mai putin studiat si oarecum
ignorat in domeniul prelucrarii lemnului. Unii autori au
abordat insa fin ultimii ani tema arinului, atat din
perspectiva prelucrabilitati  acestuia (Malkocoglu si
Ozdemir 2006, Salca s.a. 2008, Salca 2008) cat si din
punct de vedere colorimetric, prin identificarea
modificarilor de culoare survenite prin expunerea
lemnului masiv in conditii de interior la lumina artificiala
(Temiz s.a. 2005, Oltean s.a. 2007) sau a furnirelor de
arin la lumina naturald solara (Aydin s.a. 2005, Salca
2008). Cercetari asupra modificarilor de culoare
survenite la suprafata furnirelor de arin expuse la lumina
solara in conditii de interior, au fost efectuate de catre
autor ca parte a lucrarii de doctorat, concentrata exclusiv
asupra speciei Alnus glutinosa. Rezultate colorimetrice
privind furnirele de arin si cires, debitate din busteni
tratati termic, dupa expunerea la lumina solara, au fost
analizate si prezentate deja intr-un numar anterior al
revistei PRO LIGNO (Salca s.a. 2007).
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The colour and the colour variations between
wood species represent natural features of wood, that
confer an attractive and more pleasant appearance to
veneers as well when compared to all substitutes of
wood. It is impossible to maintain the colour of wood
as it appeared during cutting.

When wood surface is exposed to sunlight for a
long period, both under outdoor and under indoor
conditions, colour changes appear, being defined as
a gradual discoloration of darken wood species and a
yellowing of light-coloured wood species (McCurdy et
al. 2006, Negri et al. 2008, Popa and Popa 2008,
Mituca et al. 2008). This type of modifications are
limited to the surface layers of wood and the original
colour may be obtained by planning.

Wood is a good light absorbent (UV radiation
300-400nm) due to the presence of chromophores
from lignin which absorb light and generate free
radicals on the exposed surface (Hon and Feist
1980). These react with the oxygen and form
coloured products. Wood kept under absolute
darkness has a very little concentration of free
radicals, reason why the colour changes are slow, but
yet perceptible by the human eye.

Wood exposed under indoor conditions does
not suffer colour changes caused by UV radiation,
because just a little part of it can penetrate the
window glass. In this case the colour changes that
occur are caused by the visible light (400-700nm) that
has sufficient energy to degrade extractives, which
confer colour to wood (Williams 2005).

Visible light penetrates about 200pum into wood,
while UV radiation about 75pm (Aydin and Colakoglu
2005). Thus, the modification induced by light is
strictly a surface phenomenon. The rate of this colour
change is usually a function of: light intensity, wave
length, exposure period, wood species and
environmental factors, out of which relative air
humidity and temperature are to be considered.

The wood of black alder, considered just a
secondary resource, was less studied and somehow
ignored within the wood processing industry. During
the last few years, some authors approached alder
topics, both from the perspective of its workability
(Malkocoglu and Ozdemir 2006, Salca et al. 2008,
Salca 2008) and from the colorimetric point of view,
through the identification of colour changes occurred
when solid wood is exposed indoor to artificial light
(Temiz et al. 2005, Oltean et al. 2007) or when alder
veneers are exposed to natural sunlight (Aydin et al.
2005, Salca 2008).

Research studies upon colour changes
occurred on alder veneers exposed to sunlight under
indoor conditions, were performed by the author as
part of the doctoral thesis, which focused exclusively
on Alnus glutinosa wood species. Colorimetric results
regarding alder and cherry veneers, cut from
thermally treated logs, after sunlight exposure, were
analysed and already presented within a previous
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OBIECTIV OBJECTIVE
Scopul prezentei lucrari este de a evalua The aim of the present paper is to evaluate the

modificarile de culoare care apar la suprafata furnirelor
de arin, debitate din bustean in stare verde, dupa
expunerea la lumina solara si la intuneric, timp de 1 si 3
luni, in conditii de interior.

METODA, MATERIALE Sl APARATURA
Material si metoda

Pentru acest studiu s-a utilizat un bustean de arin
negru (Alnus glutinosa) proaspat recoltat, cu diametrul
de 25¢cm si lungimea de 170cm.

Umiditatea busteanului a fost de 70%. Busteanul a
fost supus operatiilor de cojire si prismuire iar furnirele
au fost debitate prin taiere plana pe o masina de taiat
plan verticala (Fig. 1a, b, c), fara ca busteanul sa fie
tratat termic Tn prealabil.

Experimentele s-au desfasurat la firma LOSAN
din Ghimbav, judetul Bragov.

a.

colour changes that appeared on the surface of
fleshly cut alder veneers, after sunlight and darkness
exposure, for 1 and 3 months, under indoor
conditions.

METHOD, MATERIALS AND EQUIPMENT
Material and Method

A freshly cut black alder log (Alnus glutinosa),
having the diameter of 25cm and the length of 170cm
was used within this study.

The log moisture content was of about 70%.
The log was first debarked, then cut into a prism,
which was further sliced into veneers on a vertical
slicing machine (Fig. 1a, b, ¢). No thermal treatment
was done either on the log or the prism before cutting
the veneers.

The experiments were performed at LOSAN
Company from Ghimbav, Brasov County.

Fig. 1.
Cojirea busteanului de arin (a), prismuirea (b) si fixarea in magina de taiat plan verticala (c) / Debarking
of the alder log (a), prism cutting (b) and its fixing on the veneer vertical slicing machine (c)

Furnirele au fost supuse (Procesulw de uscare in
trei trepte de uscare (90°C, 90°C, 100°C), in uscatorul
de tip GRENZEBACH. Um|d|tatea medie a furnirelor
dupa uscare a fost de 12,3%.

Dimensiunile epruvetelor de furnir utilizate in
cadrul experimentelor au fost: 250mm x 150mm x
0,5mm. S-au folosit 10 epruvete de furnir, din care 5
epruvete de furnir au fost expuse la lumina solara in
conditii de interior gi alte 5 epruvete au fost expuse la
intuneric absolut.

Expunerea in conditii de interior a furnirelor

Expunerea la soare a avut orientare sudica si s-a
realizat cu ajutorul unui stand experimental, pozitionat in
spatele unui geam de 4mm grosime (Fig. 2), iar pentru
pastrarea conditilor de intuneric absolut, furnirele au
fost inchise in spatiu lipsit total de lumina.

Conditiile de expunere au fost inregistrate zilnic pe
parcursul perioadelor de expunere, de 1 si respectiv 3
luni.

Valorile medii inregistrate pentru temperatura si

Veneers were dried by respectlng three drying
stages (90°C, 90°C, 100°C), in a GRENZEBACH
dryer. The average moisture content of the veneers
after drying was 12.3%.

The dimensions of the veneer samples used
within the experiments were: 250mm x 150mm x
0.5mm. Ten veneer samples were used, out of which
5 samples were exposed to sunlight under indoor
conditions and other 5 samples were exposed to
absolute darkness.

Indoor Exposure of Veneers

The sunlight exposure followed the south
direction and it was achieved by means of an
experimental stand, positioned behind a 4mm thick
window glass (Fig. 2). For keeping the absolute
darkness conditions, the veneers were kept within a
totally free-light space.

The exposure conditions were daily recorded
during the exposure period of 1 and 3 months
respectively.
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umiditatea relativa a aerului sunt prezentate in Tabelul1.

| ..
s nﬁ&aﬂm LN 2

Fig. 2.
Stand de expunere la lumina solara a furnirelor in
spatele unui geam / Trial stand for sunlight
exposure of the veneers behind a window glass.
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The average values for temperature and
relative air humidity are presented in Table 1.

Fig. 3.
Chroma Meter Konika Minolta
CR-410.

Tabelul 1/ Table 1

Conditii de expunere la interior (valori medii) / Indoor exposure conditions (average values)

Perioada de expunere /
Exposure period

Temperatura /
Temperature, °C

Umiditatea relativa a aerului /
Relative air humidity, %

1 luna (Aprilie) / 1 month (April)

20 62

3 luni (Aprilie - lunie) / 3 months (April - June)

22,5 62,5

Masurarea culorii
Toate masuratorile de culoare au fost efectuate la
Firma LOSAN din Brasov, conform standardului 1SO
7724-2, cu dispozitivul Chroma Meter Konika Minolta
CR-410 (Fig. 3). Pentru fiecare epruveta de furnir s-au
efectuat cate 5 determinari de culoare, pe suprafete
circulare distincte cu diametrul de 50mm (Fig. 5b).
Pentru evaluarea culorii s-a utilizat sistemul
CIELab (McLaren 1976). S-au determinat coordonatele
de culoare L* a* si b* Tnainte si dupa expunerea la
lumina si la intuneric, in conditii de interior, timp de 1 si 3
luni, pe aceleasi suprafete circulare marcate, dupa care
s-au calculat diferentele celor trei coordonate de culoare
(AL*, Aa* si Ab*), precum si diferenta totalda AEY,
conform relatiilor:
AL =Lr-L; (1)
Ad" =a's- a,-*

*
i

Ab" =b"r —b
AE" = \/ ((AL* S +(aa”) + (Ab*)z)
unde:

L*este gradul de luminozitate;

a*— gradul de rosu si verde

b*— gradul de galben si albastru, iar

indicii E si i indica valorile pentru epruvetele expuse si
respectiv cele de referinta.

Colour Measurement
All colour measurements were performed at

LOSAN Company from Brasov, according to 1SO
7724-2 standard, with a Chroma Meter Konika
Minolta CR-410 device (Fig. 3). For each veneer
sample there were made 5 colour measurements, on
distinct circular areas of 50mm diameter (Fig. 5b).

The colour evaluation used the CIELab System
(McLaren 1976). The L%, a*and b* colour coordinates
were determined before and after the sunlight and
darkness exposure, under indoor conditions, for 1
and 3 months, on the same circular areas.
Hereinafter, the differences of the three colour
coordinates (AL*, Aa* and Ab* and then the total
colour change AE* were calculated, according to the
following relations:

AL =Lr—L (1)
Ad"=da'c—a (2
Ab =b's —b (3)

h .AE* — (AL +(aaf +(an°))

L*is the degree of lightness;

a*— degree of redness and greenness

b*— degree of yellowness and blueness, and

the subscripts E and i indicate the values for the
exposed samples and control  references,
respectively.

18




ONLINE ISSN 2069-7430
ISSN-L 1841-4737

REZULTATE EXPERIMENTALE

Codificarea grupelor de testare in functie de
durata si conditile de expunere la interior sunt
prezentate in Tabelul 2.

Valorile medii ale spatiului de culoare L*a*b?
precum si diferentele partiale si totale de culoare, in
functie de durata si conditile de expunere la interior,
sunt prezentate in Tabelul 3.

Reprezentarile grafice ale variatiilor coordonatelor
de culoare, ale diferentelor partiale ale coordonatelor
inregistrate si ale diferentelor totale de culoare, in
functie de perioada de expunere, de 1 si 3 luni, la soare
si la intuneric absolut, Tn conditii de interior, pentru
furnirele de arin obtinute din bustean proaspat debitat,
sunt prezentate in Fig. 4a, b, c.

Doua epruvete de furnir s-au selectat pentru
exemplificarea modificarilor de culoare urmarite pe
durata acestui studiu, una din categoria celor expuse la
lumina solara si una din categoria celor expuse la
intuneric.

In Fig. 5 si 6, spatiul de culoare L*a*b* este
exprimat prin valorile de maxim, minim si valoarea
medie, inregistrate pentru cele cinci zone circulare de
masurare marcate pe fiecare epruveta, la momentul
initial, Tnainte de expunere, dupa 1 si 3 luni de expunere
la lumina solara (Fig. 5a, c, e), respectiv la intuneric (Fig.
6a, ¢, e), precum si imaginile sugestive ale epruvetelor la
momentul masurarii culorii, Tnainte de expunere, dupa 1
si 3 luni de expunere la lumina solara (Fig. 5b, d, f),
respectiv la intuneric (Fig. 6b, d, f).
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EXPERIMENTAL RESULTS

The codification of the testing groups
depending on the exposure period and indoor
conditions are presented in Table 2.

The average values of the L*a*b* colour
space as well as the partial and total colour
differences, depending on the exposure period and
indoor conditions, are presented in Table 3.

The graphic representations of colour
coordinates variation, partial coordinate differences
and total colour differences, depending on the
period of exposure, for 1 and 3 months, to sunlight
and absolute darkness, under indoor conditions, for
alder veneers cut from a freshly cut log, are
presented in Fig. 4a, b, c.

Two veneer samples were selected to
illustrate the colour changes during this study, one
from the ones exposed to sunlight and one from the
ones kept under darkness.

Fig. 5 and 6 show the results concerning the
L*a*b* colour space, expressed through the
maximum, minimum and average values, recorded
for the five circular areas positioned on each
sample, at the initial moment, before their
exposure, after 1 and 3 months of sunlight (Fig. 5a,
¢, e) and darkness exposure, respectively (Fig. 6a,
c, e) as well as the suggestive images of samples
when measuring colour, before their exposure, after
1 and 3 months of sunlight (Fig. 5b, d, f) and
darkness exposure, respectively (Fig. 6b, d, f).

Tabelul 2/ Table 2

Grupe de testare in functie de durata si conditiile de expunere la interior /
Testing groups based on indoor exposure conditions

Grupe de control / Grupe expuse (luni) / Exposed groups (months)
Speci Control groups 1 lund/ 1 month 3 luni / 3 months
pecia /
Wood Expunere la IEAxpuner.e la | Expunere la IEAxpunerle la | Expunere la EAxpunerle la
species soare / intuneric / soare / intuneric / soare / intuneric /
Sunlight Darkness Sunlight Darkness Sunlight Darkness
exposure exposure exposure exposure exposure exposure
Arin / Alder as control ad control asE1 adE1 asE3 adE3
Tabelul 3/ Table 3

Spatiul de culoare L*a*b* si diferentele de culoare partiale si totale in functie de durata si conditiile de
expunere la interior / L* a* b* colour space and the partial and total colour differences depending on the
exposure period and indoor conditions

Grupe de
testare / L* a* b* AL* Aa* Ab* AE*
Testing
groups
as control 79,80 4,57 22,89 - - - -
asE1 69,76 9,44 28,38 -10,04 4,87 5,48 12,43
asE3 67,50 10,48 29,79 -12,29 5,91 6,89 15,28
ad control 79,53 4,65 23,15 - - - -
adE1 78,24 4,97 23,46 -1,29 0,32 0,31 1,37
adE3 77,54 5,74 23,53 -1,99 1,08 0,38 2,30
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Expunere la soare / Sunlight exposure <> Expunere la intuneric / Darkness exposure
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c. Diferentele totale de culoare / Total colour differences

Fig. 4.

Rezultate privind modificarea culorii la furnirele de arin, obtinute din bustean in stare verde, dupa
expunerea la lumina solara si intuneric, in conditii de interior, timp de 1 si 3 luni/ Results concerning
colour changes of freshly cut alder veneers, after their exposure to sunlight and darkness, under
indoor conditions, for 1 and 3 months.
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b. Initial

d. Dupa 1 luna de expunere la
lumina solara / After 1 month of
sunlight exposure

f. Dupa 3 luni de expunere la
lumina solara / After 3 months
of sunlight exposure

Spatiul de culoare L*a*b* exprimat prin valorile: maxim, minim si medie, precum si imaginea aceleiagi
epruvete la momentul initial, inainte de expunere la lumina solara (a, b), dupa 1 luna de expunere la
lumina solara (c, d) si dupa 3 luni de expunere la lumina solara (e, f) a epruvetei Nr. 4 /

L*a*b* colour space expressed through the maximum, minimum and average values as well as the
image display of the same veneer sample before sunlight exposure (a, b), after 1 month of sunlight
exposure (c, d) and after 3 months of sunlight exposure (e, f) of the veneer sample No. 4.
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oL
ma*

ob*
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oL 79,91 78,32 79,35
ma* 5,36 4,18 4,8
ob* 24,27 22,07 23,1
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80
60
Y
% 40
) oL
20 ma*
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0
MAX MIN AVG
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c. d. Dupa 1 luna de expunere la
intuneric / After 1 month of
darkness exposure
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60
a
3\1 40+ oL
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201 ob*
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oL 78,78 76,18 77,64
ma* 6,41 5,37 5,68
ob* 24,59 22,66 23,61
e. f. Dupa 3 luni de expunere la

intuneric / After 3 months of
darkness exposure

Fig. 6.

Spatiul de culoare L*a*b* exprimat prin valorile: maxim, minim si medie, precum si imaginea aceleiasi
epruvete la momentul initial inainte de expunerea la intuneric (a, b), dupa 1 luna de expunere la
intuneric (c, d) si dupa 3 luni de expunere la intuneric (e, f) a epruvetei Nr. 9 /

L*a*b* colour space expressed through the maximum, minimum and average values as well as the
image display of the same veneer sample before darkness exposure (a, b), after 1 month of darkness
exposure (c, d) and after 3 months of darkness exposure (e, f) of the veneer sample No.9.
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DISCUTII DISCUSSIONS
e Rezultatele obtinute au aratat o crestere a | e The obtained results revealed the increase of a*

coordonatelor de culoare a* si b*, mai accentuata in
prima luna de expunere si mai lenta in urmatoarea
perioada de expunere.

e O crestere a valorilor coordonatei de culoare a*
semnifica o intensificare spre roz iar o crestere a valorilor
coordonatei de culoare b* indica o concentratie mai mare
de galben, deci o oarecare inchidere a culorii, inca din
prima luna de expunere la lumina solara, cand se
inregistreaza si o scadere brusca a luminozitatii culorii,
de la 79,80 la 69,76.

e Dupa 1 luna de expunere la lumina solara, diferentele
totale de culoare sunt majore, AE* are valoarea de 12,43
unitati, ceea ce semnalizeaza o modificare de culoare
accentuata, foarte vizibila, datoratd actiunii rapide a
luminii solare asupra suprafetei, in special a luminii
vizibile, care are ca prim efect observabil, o ingalbenire a
suprafetei.

¢ Diferentele totale de culoare dupa 3 luni de expunere
la lumind solara sunt mari, AE* are valoare de 15,28
unitati.

e Dupa 3 luni de expunere, luminozitatea a scazut la
67,50, componenta cromatica de rosu a* a atins valoarea
10,48 iar cea de galben b* a indicat valoarea 29,79.

e in conditi de intuneric modificirile nu au avut o
tendinta decat de crestere usoara, nesemnificativa, dar
luminozitatea a scazut treptat, ajungand de la 79,53 la
77,54 dupa 3 luni de expunere la intuneric.

e Coordonatele cromatice a* si b* in conditii de intuneric
au prezentat si ele o crestere lenta, semnaland de fapt ca
si la intuneric se produc modificari de culoare, dar de mai
mica importanta, valoarea Iui AE* dupa 3 luni de
expunere la fintuneric fiind de 2,30 unitati. Aceasta
diferenta este usor sesizabila de catre ochiul uman.

CONCLuUzil

Modificarile de culoare care apar la suprafata
furnirelor de arin, obtinute din bustean fara tratare
termica, expuse la lumina solara se supun unor tendinte
de evolutie, reprezentate de scaderea accentuata a
luminozitatii culorii dupa prima luna de expunere la
soare, in conditii de interior, tendinta care continua odata
cu durata de expunere.

Coordonatele de culoare a* si b* au inregistrat o
crestere iTnsemnata, evolutia acestor parametri a fost de
crestere cu cresterea timpului de expunere, ceea ce
semnificda o Tnchidere a culorii sub influenta radiatiei
solare care penetreaza sticla.

Diferente de culoare foarte mari s-au inregistrat
chiar dupa prima luna de expunere. Dupa expunerea la
intuneric, s-a constatat o aparenta constanta a culorii, o
scadere in luminozitate si o crestere a coordonatelor de
rosu si galben, generénd diferente de culoare, in crestere
in functie de timpul de expunere, mai ugor observabile
abia dupa 3 luni de expunere la intuneric. In conditii de
intuneric, modificarile de culoare care apar sunt mai putin
pronuntate comparativ cu cele datorate expunerii la

and b~ colour coordinates, more pronounced during
the first month of exposure and slowly within the next
one.

e An increase of a* colour coordinate signifies an
intensification to pink and an increase of b* colour
coordinate indicates a higher concentration of yellow,
and somehow a colour darkening, right after the first
month of sunlight exposure, when a sudden
decrease of colour lightness is recorded, from 79,80
to 69,76.

e After 1 month of sunlight exposure, the total colour
differences are considerable, AE* has a value of
about 12,43 units, that highlights an accelerated
colour changes, very visible, due to the rapid action
of sunlight on the surface, the visible light especially,
which has as a former visible effect, a surface
yellowing.

e The total colour differences after 3 months of
sunlight exposure are high, AE* has a value of about
15,28 units.

e After 3 months of exposure, the lightness
decreased to 67,50, a* redness component reached
the value of 10,48 and b* yellow one was 29,79.

¢ Under darkness conditions the changes showed a
tendency of slow increase, without any signification,
but the lighness gradually decreased, reaching 77,54
from 79,53, after 3 months of darkness exposure.

e Under darkness conditions, the a* and b* colour
coordinates presented a slow increase, highlighting
that under darkness conditions, colour changes are
produced as well, but less important, the value of
AE* after 3 months of darkness exposure being of
about 2,30 units. This difference is detectable by the
human eye.

CONCLUSIONS

The colour changes occurred on the surface of
alder veneers, cut from log without thermal
treatment, exposed to sunlight, respect some
evolution tendencies, represented by the accelerated
decrease of colour lightness after the first month of
sunlight exposure, under indoor conditions, tendency
that continues with the exposure period.

The a* and b* colour coordinates recorded a
significant increase, their evolution respected an
increase with the exposure period, which signifies a
colour darkening under sunlight radiation that
penetrates the window glass.

Very high colour differences were recorded
right after the first month of exposure. After the
darkness exposure, a relative constance of colour
was noticed, a decrease of lightness and an increase
of redness and yellowness coordinates, generating
colour differences which increase with the exposure
period, easily observed after 3 months of darkness
exposure only. Under darkness conditions, the
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lumina solara. colour changes that appeared are less pronounced

Rezultatele studiului completeazéd baza de date | compared to that ones due to sunlight exposure.
colorimetrice privind furnirele utilizate in industria mobilei, The study results complete the colorimetric
dar contribuie si la reabilitarea statutului arinului negru ca | database regarding veneers used in furniture
specie lemnoasa cu un real potential de utilizare in | industry, but contribute to the rehabilitation of black
industria mobilei. alder as wood species with a real potential of use in
furniture industry.
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