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Rezumat:

Frezarea lemnului pe CNC este una dintre
prelucrarile folosite in mod curent. Calitatea lemnului
prelucrat este determinata de rugozitatea suprafetel,
care depinde atat de structura anatomica a lemnului,
cét si de parametrii de frezare. Metodele diverse de
modificare a lemnului, au la randul lor o influenta
asupra rugozitatii suprafetelor din lemn. Tratarea
termica a lemnului este o metoda de modificare care
se aplicda pentru a Iimbunatati proprietatile
materialelor lemnoase, fiind utilizatd in mod curent
in ultimele decade.

Scopul acestui studiu a fost acela de a
determina efectul tratamentului termic asupra
rugozitatii suprafetei lemnului prelucrat pe CNC.
Astfel, au fost pregétite epruvete de pin silvestru
(Pinus sylvestris L.), fag oriental (Fagus orientalis
Lipsky.), molid turcesc (Abies bornmdiilleriana Mattf.)
si plop canadian (Populus canadensis) avand
dimensiunile 50x50x150 mm. Tratamentele termice
s-au realizat in camere de tratare de mici
dimensiuni, controlate, intr-un mediu de gaz inert
(azot), folosind 3 valori ale temperaturii (120, 160 si
200°C) si 2 durate de tratare (2 si 6h). Dupd tratarea
termica, lemnul a fost prelucrat pe CNC cu o freza
cu diametrul de 8 mm, avédnd o turatie de 8000
rot/min, la o vitezd de avans de 6,4m/min” si o
adancime de taiere de 4 mm. Dupa aceea, s-au
mésurat valorile rugozitdtii suprafetei si au fost
comparate cu cele ale probelor de control.

Rezultatele au aratat care sunt conditiile optime
de tratare termica pentru a obtine rugozitate minima.

Cuvinte cheie: tratare termica;
suprafetei; pin; fag; molid; plop; CNC.

rugozitatea

INTRODUCERE

Tratarea termica la temperaturi inalte este o
metoda de modificare a lemnului aplicatd pentru a
imbunatati proprietatile acestuia, cum ar fi

Abstract:

Nowadays, CNC milling process of wood is
used commonly. The quality of machined wood is
determined by surface roughness. The surface
roughness depends on both wood anatomical
structure and milling parameters. Different wood
maodification methods also affect surface roughness
of wood. Heat treatment is a wood modification
method applied to improve the properties of wooden
materials and it has been used commonly in the last
decades.

The aim of this study was to determine the
effect of heat treatment on surface roughness of
thermal wood machined by CNC. For this reason,
wood samples were obtained from Scots pine (Pinus
sylvestris L.), Oriental beech (Fagus orientalis
Lipsky.), Uludag fir (Abies bornmdilleriana Mattf.) and
Carolina poplar (Populus canadensis) species at
50x50x150 mm dimensions. Heat treatment
applications were conducted in a temperature
controlled small heating unit. 3 different temperatures
(120, 160 and 20000) and 2 different durations (2
and 6h) were applied to specimens under inert gas
(nitrogen) environment. After heat treatment, treated
wood has been machined with 8mm of diameter
cutter, spindle speed 8000rpm, feed rate 6,4m/min’’
and cutting depth 4mm by CNC. Afterwards, surface
roughness measurement values have been
determined and compared with control samples.
According to test results, optimum heat treatment
conditions have been stated for minimum surface
roughness.

Key words: heat treatment; surface roughness; pine;
beech; fir; poplar; CNC.

INTRODUCTION

Heat treatment at high temperature is a wood
modification method applied to improve the
properties of wooden materials such as dimensional
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stabilitatea dimensionala, umiditatea de echilibru,
culoarea lemnului, duritatea, cantitatea de polimeri a
lemnului, durabilitatea biologica etc. (Yildiz s.a.
2006, Gunduz s.a. 2008, Korkut s.a. 2008). Toate
aceste modificari se obtin prin procesul de tratare
termica fara adaos de substante chimice. De aceea,
lemnul tratat termic a fost considerat o alternativa
ecologica a lemnului impregnat (Kamdem s.a. 2000,
Akyildiz s.a. 2009). Datorita aspectului ecologic si al
altor proprietati, lemnul tratat termic este foarte
apreciat si utilizat pe larg in ultimele decade.

Odata cu dezvoltarea metodelor de prezervare
a lemnului, s-a Tmbunatatit si prelucrarea acestuia,
odata cu cresterea competitiei la nivel global, a
importantei cresterii veniturilor, a calitatii suprafetei
si fabricarii de produse noi. Prelucrarea lemnului pe
CNC a fost introdusa pe scara larga, in special in
industria mobilei, fiind utilizata pentru prelucrari in
adancime, frezari, decoratiuni etc. Aceasta
tehnologie prezinta numeroase avantaje asupra
produsului finit, calitatii suprafetei, asigura o crestere
a productivitatii, precum si o imbunatatire a calitaii
produselor prelucrate (Ohuchi si Murase 2005,
Costes si Larricq 2002).

Calitatea suprafetei lemnului prelucrat a
devenit foarte importanta odatd cu dezvoltarea
metodelor de modificare si de prelucrare a lemnului.
Rugozitatea suprafetelor este indicatorul principal al
calitatii produselor prelucrate. Aceasta depinde de o
serie de factori de influenta cum ar fi: proprietati ale
lemnului (densitate, umiditate, specie, duritate etc),
parametri de prelucrare (viteza de avans, viteza de
taiere, adancime de prelucrare, unghi de taiere),
parametrii sculelor taietoare (materialul din care este
realizatd scula, forma si geometria sculei) si
fenomenele care finsotesc prelucrarea (vibratii,
variatii ale fortelor de taiere) (Bajic s.a. 2008) (Fig.1).

Din cunostintele noastre, in literatura de
specialitate nu exista informatii privind influenta
tratamentului termic asupra proprietatilor fizice ale
lemnului, cum ar fi: densitatea, umflarea si
rugozitatea suprafetei. De aceea, scopul acestui
studiu a fost acela de a determina efectul
tratamentului termic asupra rugozitatii suprafetei
lemnului prelucrat pe CNC. Epruvetele au fost
prelucrate pe directie tangentiala si radiala, iar apoi
a fost comparata calitatea celor doua tipuri de
suprafete in functie de tratamentul termic.
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stability, equilibrium moisture content (EMC), color of
wood, hardness, amount of wood polymers,
biological durability etc. (Yildiz et al. 2006, Gunduz et
al. 2008, Korkut et al. 2008). All these changes are
achieved by heat-treatment process without any
added chemicals. Thus, heat treated wood has been
considered as an ecological alternative material to
impregnated wood (Kamdem et al. 2000, Akyildiz et
al. 2009). Due to particularly environmentally friendly
and other properties, it has been used commonly in
the last decades.

Once with the development of wood
preservation methods, woodworking machinery have
improved with the increase of global competition, the
importance of  higher incomes, surface quality,
production of new products. CNC wood working
machinery has been widely introduced in wood
industries, especially in the furniture industry. CNC
has been used for the grooving, milling, patterning of
furniture material etc. This technology presents many
advantages related to output, surface quality and
provide greater improvements in productivity, and
increase the quality of the machined part (Ohuchi
and Murase 2005, Costes and Larricq 2002).

With developing modification methods and
woodworking machineries, surface quality of
machined wood became more and more important.
The major indicator of surface quality on machined
parts is surface roughness. Surface roughness is
depending on many influencing factors such as wood
structural properties (density, moisture, species,
hardness etc.), machining parameters (feed rate,
spindle speed, depth of cut, stepover, tool angle),
cutting tool parameters (tool material, tool shape,
nose radius) and cutting phenomena (vibrations,
cutting force variation) (Bajic et al. 2008) (Fig. 1.).

To our knowledge, there is no information about
the influence of heat treatment on some physical
properties, such as density, swelling, and surface
roughness. Therefore, the aim of this study was to
determine the effect of heat treatment on surface
roughness of thermal wood machined by CNC. Wood
samples were machined both tangential directions
and radial direction. And then surface quality of
tangential and radial direction was compared. Also,
whether the effect of the heat treatment on surface
roughness was determined.
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Parametrii de prelucrare /
Machining parameters

Proprietatile sculei / Racordul taisului /
Cutting tool properties Nose radius

Stepover

Uzura taisului /
Tool wear

Tool shape
Materialul taisului /
Tool material
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Unghi de degajare, unghi de ascutire /
Rake and sharpness angle

Adancime de aschiere /
Depth of cut

Viteza de avans /
Feed rate

Viteza de taiere /
Spindle speed

Rugozitatea suprafetei /

Variatji ale fortei de aschiere /
Cutting force variations

Vibratji /
Vibrations

Fenomene asociate aschierii / EanpKoed-lglewood

Cutting properties

Proprietatile lemnului /

Wood properties

Frecare intre tais si lemn /
Friction in the cutting zone

Lemn tarziu - lemn timpuriu /

] Surface roughness
Densitate /

Density =

Umiditate /
Moisture

Directia de prelucrare radiala - tangentiala /
Radial and tangential direction

Duramen - alburn /
Heartwood - sapwood

Specia /
Wood species

Fig. 1.
Factorii care influenteaza rugozitatea suprafetei / The factors that affect surface roughness.

DETALII EXPERIMENTALE

Au fost pregatite epruvete avand dimensiunile
de 50x50x150mm, din urmatoarele specii: pin
silvestru (Pinus sylvestris L.), fag oriental (Fagus
orientalis  Lipsky.), molid turcesc (Abies
bornmdilleriana Mattf.) si plop canadian (Populus
canadensis). Pentru a preveni fisurarea epruvetelor
in timpul tratamentului termic, acestea au fost initial
conditionate pana la 7% continut de umiditate la
25+2%C si o umiditate relativd a mediului de
35+5%. Tratamentele termice s-au efectuat intr-o
etuva de mici dimensiuni, cu termostat, la 3
temperaturi diferite (120, 160 si 200°C) si cu doua
durate de tratare (2 si 6h), intr-un mediu de gaz
inert (nitrogen). Dupa tratarea termica, epruvetele
din lemn au fost conditionate timp de 8 saptamani
intr-o camera de climatizare la o temperatura de
20+2°C si o umiditate relativd de 65+5% pentru a
atinge umiditatea de echilibru de 12% (TS 642 1SO
554 1997). Dupa aceea, au fost determinate
continutul de umiditate si densitatea in conformitate
cu TS 2471 (1976b) si TS 2472 (1976). In
continuare, epruvetele au fost prelucrate pe CNC,
atat pe directie tangentiala, cat si radiala, cu o freza
avand diametrul de 8 mm, o turatie de 8000
rotatii/min, la o viteza de avans de 6.4m/min’’ sio
adancime de taiere de 4 mm. Apoi a fost evaluata
rugozitatea suprafetei cu un rugozimetru cu
palpator (Mitutoyo SJ-201), pe ambele suprafete,
radiala si tangentiala (Fig. 2.). Patru parametri de
rugozitate au fost utilizati in mod obignuit in studii

EXPERIMENTAL DETAILS

Primarily, wood samples were obtained from
Scots pine (Pinus sylvestris L.), Oriental beech (Fagus
orientalis Lipsky.) Uludag fir (Abies bornmidilleriana
Mattf.) and Carolina poplar (Populus canadensis)
species at 50x50x150mm dimensions. The wood
samples were conditioned to 7% moisture contents at
25+2°C and 35+5% relative humidity to prevent
splitting of woods during heat treatment. Heat
treatment applications were conducted in a
temperature controlled small heating unit. 3 different
temperatures (120, 160 and 200°C) and 2 different
durations (2 and 6h) were applied to specimens under
inert gas (nitrogen) environment. After heat treatment,
the wood samples were conditioned at 20+2°C
temperatures and 65+5% relative humidity in a
conditioning cabin to reach equilibrium moisture
content (EMC) of 12% throughout 8 weeks (TS 642
ISO 554 1997). And then, the moisture contents and
density of wood species were determined according to
TS 2471 (1976b) and TS 2472 (1976).

And then, these wood samples have been
machined both tangential and radial direction with
8mm of diameter cutter, spindle speed 8000rpm, feed
rate 6.4m/min” and cutting depth 4mm by CNC.
Afterwards, the surface roughness was evaluated by
using a stylus type profilometer (Mitutoyo SJ-201) both
radial and tangential surfaces (Fig. 2.). Three
roughness parameters, mean arithmetic deviation of
profile (Ra), mean peak-to-valley height (Rz), and

maximum roughness (Rmax) and root mean square
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anterioare asupra caracteristicilor suprafetei din
lemn sau compozite pe bazd de lemn: deviatia
medie aritmetica a profilului (Ra), naltimea medie a
neregularitatilor profilului (Rz), inaltimea totala a
profilului (Rmax) si abaterea medie patratica a
profilului (Rq) (Hiziroglu 1996, Hiziroglu si Graham
1998). Ra reprezintd media distantelor de la profil
la linia medie Tn cadrul unei lungimi de baza. Rz
poate fi calculat ca medie a Thaltimilor maxime ale
profilului pentru cinci lungimi de baza, iar Rmax
este Tnaltimea maxima a profilului pe lungimea de
evaluare, putadnd fi utilizat ca indicator pentru
fnaltimea maxima a defectelor in cadrul profilului
evaluat. Rq este radicalul mediei aritmetice a
patratelor deviatiilor profilului fatd de linia medie
(Mummery 1993). Acesti parametri sunt descrisi de
ISO 4287 (ISO 4287 1997).
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(Rg) were commonly used in previous studies to
evaluate surface characteristics of solid wood and
wood composites materials (Hiziroglu 1996, Hiziroglu
and Graham 1998). Ra is the average distance from
the profile to the mean line over the length of
assessment. Rz can be calculated from the peak-to-
valley values of five equal lengths within the profile
while maximum roughness (Rmax) is the distance
between peak and valley points of the profile which
can be used as an indicator of the maximum defect
height within the assessed profile. Rq is the square
root of the arithmetic mean of the squares of profile
deviations from the mean line (Mummery 1993).
These parameters are characterized by ISO 4287
(ISO 4287 1997).

Fig. 2.
Materiale experimentale / Experimental materials (Photos by Karagoz):
a - directia de prelucrare (radiala si tangentiala)/ Machining direction (radial and tangential);
b - CNC/ CNC router; c - scula/ cutting tool; d - palpator/ Stylus type profilometer.

REZULTATE $I DISCUTII
Tabelul 1 prezinta valorile densitatii pe specii,
pentru diferite conditii de tratare termica.

RESULTS AND DISCUSSION
Table 1 shows density values of wood species
under the different heat treatment conditions.

Tabelul 1/ Table 1

Valorile densitatii pe specii in diferite conditii de tratare termica / Density values of wood species in
heat treatment conditions

Densitate/  Conditii de tratare termica/Heat Treatment Conditions
Specie/ Species Density Control 120°C 120°C 160°C 160°C 200°C 200°C
values 2h. 6h. 2h. 6h. 2h. 6h.
Fag oriental /Oriental beech Di2(g/cm?) 0,727 0,708 0,701 0,679 0,662 0,653 0,646
Molid turcesc/ Uludag fir D2(g/cm3) 0,449 0434 0,426 0,423 0,412 0,408 0,404
Pin silvestru/ Scots pine Di2(g/cm?) 0,573 0,554 0,559 0,557 0,546 0,531 0,525
Plop canadian/ Carolina poplar Djy(g/cm?®) 0,459 0,458 0,446 0,443 0,435 0,427 0,421
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Tabelul 1 arata faptul ca cele mai mari valori
ale densitatii s-au obtinut pentru fag oriental, iar
cele mai mici, pentru molid turcesc, pentru toate
conditiile de tratare.

Dupa prelucrarea pe CNC, datorita
suprafetelor rugoase si prezentand fibra ridicata, nu
s-a putut evalua rugozitatea in cazul plopului
canadian (Populus Canadensis).

Rugozitate foarte mare
si fibra ridicata /
Rough and raised surfaces
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Table 1 shows that the highest density and
lowest values was obtained at Beech and Uludag Fir.
at all heat treatment conditions, respectively.

As a result of the processing of poplar with CNC,
because of rough and raised grain surfaces are
obtained, surface roughness cannot be evaluated. So
this wood species (Carolina poplar (Populus
canadensis)) was not considered.

Fig. 3.
Suprafata rugoasa a plopului canadian dupa frezare/ Rough surface of Populus Canadensis after
milling (Photo by Karagoz).

Rezultatele pentru valorile rugozitatii sunt
prezentate pentru directiile radiala si tangentiala n
Fig. 4 si Fig. 5.

The results of surface roughness value of wood
species both radial and tangential directions are
shown, respectively, in Fig. 4 and 5.

Directie radiala / Radial direction

—— Fag oriental / Oriental beech
—#— Molid turcesc / Uludag fir

= Pin silvestru / Scotch pine

Ra[pm]

K
(Control})

D E F
{120°C/2h.) (120°C/6h.) (160°C/2h.) {160°C/6h.) (200°C/2h.) (200°C/6h.)

Conditii de tratare termica /
Heat treatment conditions

Fig. 4.
Valorile rugozitatii pentru prelucrare pe directie radiald/ The surface roughness value of radial
direction machining.

"

Directie tangentiala / Tangential direction —*— Fag oriental / Oriental beech

~#— Molid turcesc / Uludag fir

—— Pin silvestru / Scotch pine

Ra[um]

NWs O o~
I PR

K A
(Control})

{120°C/2h.) (120°C/6h.) (160°C/2h.) (160°C/6h.) (200°C/2h.) (200°C/6h.)

Conditii de tratare termica /
Heat treatment conditions

C D E F

Fig. 5.
Valorile rugozitatii pentru prelucrare pe directie tangentiala / The surface roughness value of
tangential direction machining.
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In general, nu numai la prelucrarea pe directie
radiala, dar si pe directie tangentiala, dupa 120°C
6h, rugozitatea suprafetei a scazut cu cresterea
temperaturii. Se poate observa ca valorile
rugozitatii suprafetei au fost mai mari pe directie
radiald comparativ cu directia tangentiala.

Conform Fig. 4 si Fig. 5, prelucrarea pe CNC
pe directie tangentiald produce suprafete mai
netede comparativ cu directia radiala. $i testele
realizate in literatura de specialitate in conditii
similare au aratat faptul ca directia radiala a produs
suprafete mai rugoase comparativ cu directia
tangentiala.

Rezultatele obtinute Tn acest studiu confirma
informatia existenta in literatura (Malkocoglu 2007,
Ors si Gurleyen 2002, Aguilera si Martin 2001, Kilic
s a. 2006). Fig. 4 indica faptul ca rugozitatea pinului
silvestru prelucrat pe directie radiala a inregistrat
cea mai scazuta valoare comparativ cu fagul si
molidul, pentru tratament la temperatura de 200°C
pentru 6h. De asemenea, Fig. 4. arata si faptul ca
diferitele conditii de tratare termica nu au avut un
efect semnificativ asupra calitatii suprafetelor de
fag si molid turcesc prelucrate pe directie radiala.

Fig. 5. ilustreaza faptul ca cele mai mari valori
ale rugozitati s-au obtinut Tn cazul molidului
turcesc. Densitatea este unul din cei mai importanti
factori care afecteaza rugozitatea suprafetei.
Deoarece aceasta specie are cea mai mica
densitate comparativ cu celelalte doua specii
(Tabelul 1), defectele suprafetei, cum ar fi: fibre
ridicate, fibre scamosate, rupturi de fibre s-au
produs Tn cazul acestei specii, care a prezentat cea
mai slaba performanta in prelucrare.

Fig. 6, 7 si 8 dau informatii despre rugozitatea
suprafetei in cazul fagului, molidului si pinului
silvestru in ambele directii de prelucrare.
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Generally, not only radial direction but also
tangential direction, after 120°C 6h, surface roughness
decreased with increment of treatment temperature. It
can be observed that, the surface roughness values
were higher in the radial direction as compared to the
tangential direction.

According to Fig. 4 and 5, tangential direction in
the CNC milling process produces a smoother surface
when compared to a radial direction. At the end of the
tests realized with similar conditions in the literature, it
was shown that the radial direction produced rougher
surfaces when compared to the tangential direction.

The findings obtained in this study support the
information given in literatures (Malkocoglu 2007, Ors
and Gurleyen 2002, Aguilera and Martin 2001, Kilic et
al. 2006). The Fig. 4. also indicates that surface
roughness of Scots pine machined in radial direction
has the lowest value at a temperature of 200°C for 6h,
with regard to beech and Uludag fir. Also, Fig. 4.
shows that heat treatment conditions had no
significant effect on quality of radial machined surface
of Beech and Uludag fir.

Fig. 5. state that Surface roughness has the
highest value in Uludag fir. (Abies bornmiilleriana
Mattf.) species. Density is one of the most important
factors affecting surface roughness. Because of this
wood specie has lower density than both wood
species (Table 1), the surface defects such as raised
grain, fuzzy grain and chipped grain have occurred
and this specie has shown worse processing
performance.

Fig. 6, 7 and 8 give information about surface
roughness of oriental beech, Uludag fir. and Scots
pine at both machine direction.

Fag oriental | Oriental beech —#— Directie radiala / Radial direction

9
8 i
— ¥
£
= 6
O
&5
4
3
K A B
{Control)

—e— Directie tangentiala / Tangential direction

c D B F

(120°C/2h.) (120°C/6h.) (160°C/2h.) (160°C/6h.) (200°C/2h.) (200°C/6h.)

Conditii de tratare termica /
Heat treatment conditions
Fig. 6.
Calitatea suprafetei fagului oriental tratat termic in diferite conditii / The surface quality of oriental
beech at different heat treatment conditions.
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Molid turcesc / Uludag fir
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9 4
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—#— Directie radiala / Radial direction

—+— Directie tangentiala / Tangential direction

C D E F

{120°C/2h.) (120°C/6h.) (160°C/2h.) (160°C/6h.) (200°C/2h.) (200°C/6h.)

Conditii de tratare termica /
Heat treatment conditions
Fig. 7.
Calitatea suprafetei molidului turcesc tratat termic in diferite conditii / The surface quality of uludag
fir. at different heat treatment conditions.

Pin silvestru / Scotch pine

Ra[pm]
N W R o - 0 ©

K A B
{Control)

-~ Directie radiala / Radial direction

—— Directie tangentiala / Tangential direction

C D E F

(120°C/2h.) (120°C/6h.) (160°C/2h.) (160°C/6h.) (200°C/2h.) (200°C/6h.)

Conditii de tratare termica /
Heat treatment conditions
Fig. 8.
Calitatea suprafetei pinului silvestru tratat termic in diferite conditii / The surface quality of Scots
pine at different heat treatment conditions.

in conditii similare de prelucrare (diametru al
sculei de 8 mm, turatie de 8000 rot/min, viteza de
avans de 6,4m/min"' si adancime de taiere de 4
mm), fagul oriental, datoritd densitatii sale mari, a
prezentat rugozitati ale suprafetei mai mici si cea
mai buna performantd in prelucrare. Astfel,
calitatea cea mai buna a suprafetei in cazul fagului
s-a obtinut pentru directie tangentiala, comparativ
cu directia radiala. Cercetarile din literatura
confirma acest rezultat (Sogutlu si Togay 2011).

Comparand fagul tratat termic cu epruvetele
de referintd, se poate observa ca tratamentul
termic are un efect remarcabil asupra suprafetelor
prelucrate pe directie tangentiala. Cea mai mica
valoare a rugozitatii s-a obtinut pentru tratarea la
160°C / 2h, pe directie tangentiala. Fig. 7 si Fig. 8
indicdA o scadere a rugozitati cu cresterea
temperaturii, in special pe directie tangentiald de
prelucrare.

Valorile obtinute Tn acest studiu sunt partial
confirmate de literatura de specialitate, in care s-a
observat ca valorile rugozitati si densitati au
scazut cu cresterea temperaturii si duratei de

At the same machining conditions (8mm of
diameter cutter, spindle speed 8000rpm, feed rate
6.4m/min”' and cutting depth 4mm), Oriental beech
has shown lower surface roughness values and has
the highest machinability performance, because of its
high density. Thus, the best surface quality from
beech was obtained at tangential direction as
compared to radial direction. The literature supports
this result (Sogutlu and Togay 2011).

When wood treated samples (beech) compared
to control samples, heat treatment conditions have
remarkably effect on surface machined tangential
direction. The lowest surface roughness value was
obtained at 160°C / 2h, tangential direction. The Fig. 7
and 8 indicate that surface roughness decrease with
increase temperature at the especially tangential
machine direction.

The values obtained in this study are partially in
conformance with the values in literatures. When the
studies in the literature were examined, it can be
stated that the values of surface roughness and
density decreased with increasing treatment
temperature and times (Gunduz et al. 2008, Korkut
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tratare (Gunduz s.a. 2008, Korkut si Guller 2008,
Moura si Brito 2008). Acest lucru poate fi explicat
prin aceea ca in studiul de fata s-a utilizat CNC-ul
si 0 adancime mare de prelucrare, pe care
literatura nu le raporteaza.

CONCLuUzII

In concluzie, s-a constatat ca valorile
parametrului de rugozitate Ra au fost mai mari pe
directie radiala de prelucrare comparativ cu cea
tangentiala. Comparand epruvetele de fag tratate
termic cu epruvetele de control, s-a observat un
efect remarcabil al conditilor de tratare termica
asupra suprafetelor prelucrate pe directie
tangentiald. Cele mai mici valori de rugozitate
pentru fag au fost obtinute pentru 160°C/2h, pe
directie tangentiala, apoi rugozitatea suprafetei a
inceput sa creasca cu cresterea temperaturii.

Cele mai mari si respectiv cele mai mici valori
ale rugozitatii pentru molid turcesc prelucrat pe
directie tangentiala au fost finregistrate pentru
tratare la 120°C/6h, respectiv la 200°C/6h. in cazul
pinului silvestru, cele mai mici valori ale rugozitatii
au fost finregistrate la 200°C/2h, pe directie
tangentiala si 200°C/6h, pe directie radiala. Datorita
suprafetelor rugoase si prezentand fibra ridicata, nu
s-a putut evalua rugozitatea in cazul plopului.

Se poate afirma, pe baza rezultatelor obtinute
in acest studiu, faptul ca rugozitatea suprafetei
scade in general, cu cresterea temperaturii de
tratare. Cu toate acestea, studiul de fatd nu poate
indica cu exactitate care este efectul tratamentului
termic asupra rugozitatii pentru fiecare specie si
directie de prelucrare, aceasta pentru ca lemnul
este un material atat de eterogen si anizotrop.
Rugozitatea suprafetelor din lemn depinde de mulii
factori, cum ar fi: structura anatomica (vase, lumen
celular, latimea inelului anual, duritate etc.), conditii
de prelucrare (viteza de avans, viteza de taiere
etc.) si factori dependenti de scula. In consecinta,
pentru a determina calitatea suprafetei lemnului
prelucrat pe CNC si pe masini traditionale, acesti
factori de influenta asupra rugozitatii trebuiesc
analizati separat si vor constitui directii viitoare
pentru cercetare.
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