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Abstract: An important component of modern society is
represented by renewable energy. This type of energy
can be obtained through energetic plant processing, wind
energy, solar energy, etc. Taking into consideration the
potential of energetic plants regarding ensuring a
sustainable future from an energetic point of view, this
paper presents a review on the way in which mechanical
properties influence the processing stage. Considering
that the equipment used for this process is in continuing
development, knowing the energetic plant stem
mechanical properties is a major component in creating
and developing these machines. Energetic plant
mechanical properties are important data for
mathematical modelling of the processes to which the
stems are subjected to. Studying shearing resistance,
compression/stretching resistance, cutting resistance, as
well as the elasticity module, we can see that all the data
lead to creating an adequate design for the equipment.
The main objective of this paper is to create a synthesis
regarding energetic plant mechanical properties.
Keywords: mechanical mathematical
modelling, energetic plants

properties,

INTRODUCTION

Nowadays, fossil fuels as gas, coal, etc. represent the
main source of energy in the world. Studies regarding the
quantities of these resources and the use by consumers
show that in approximately 40-50 years they will
considerable diminish, some will even drain. Also, these
energy sources produce annually environment degradation
through acid rains, global warming, air pollution, etc.
Regarding the lowering of this constant degradation, more
and more countries have analysed the possibility to replace
fossil fuels with renewable energy sources that do not have
the same negative impact on the environment. [12]

The varied number of energetic plants nowadays
imposes to the researchers extensive studies regarding
their characteristics within the use for technological
processes. Among these characteristics both biological
characteristics influenced by culture conditions [13, 28] as
well as physical properties that greatly influence processing
stages, were identified.

The study of this paper is focused on presenting
energetic plant stem mechanical properties and the
influence that they have on these processes.

MATERIAL AND METHOD

Outlining physical properties of energetic plant stems
was the focus of many researchers, this current paper
showing research papers and studies from speciality
sites, ASABE, articles published in journals from
international data base (ScienceDirect, Springerlink, etc.)
or volumes of some national and international
conferences which had as an interest this theme, and are
presented as bibliographical sources.
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Rezumat: O componenta foarte importantd a societafi moderne
este reprezentatd de energia regenerabild. Acest tip de
energie poate fi obfinut prin procesarea plantelor energetice,
energie eoliand, energie, solard etc. Luand in considerare
potenfialul plantelor energetice privind asigurarea unui viitor
sustenabil din punct de vedere energetic in aceasta lucrare
este prezentat un review privind modul in care proprietéfile
mecanice ale acestora influenfeaza procesul de prelucrare.
Avénd in vedere faptul c& echipamentele utilizate sunt in
continué dezvoltare, cunoas terea proprietafilor mecanice ale
tulpinilor plantelor energetice este o componenta importanta
in crearea si dezvoltarea acestor tilaje. Proprietafile
mecanice ale plantelor energetice constituie date importante
in modelarea matematica a proceselor la care sunt supuse
tulpinile.  Studiind rezistenfa la forfecare, rezistenfa la
compresiunefintindere, rezistenfa la taiere, rezistenfa la
incovoiere, rezistenfa la mé&runfire precum si modulul de
elasticitate, se constata ca toate datele acumulate conduc la
crearea unui design adecvat al echipamentelor. Obiectivul
principal al acestei lucrari este acela de a alcétui o sinteza cu
privire la proprietafile mecanice ale plantelor energetice.

modelare
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INTRODUCERE

In prezent, combustibili fosili precum gazele, carbunii
etc. reprezinta principala sursa de energie din lume. Studii
privind cantitatea acestor resurse si utilizarea lor de catre
consumatori prezinta faptul ca in aproximativ 40 - 50 de ani
se vor diminua considerabil, unele chiar vor seca. Totodata,
aceste surse de energie utilizate in prezent produc anual
degradarea mediul inconjurator prin provocarea de ploi
acide, incalzire globala, poluarea aerului etc. In vederea
diminuarii acestei degradari constante din ce in ce mai
multe tari au analizat posibilitatea de a inlocui combustibilii
fosili cu surse de energie regenerabila care nu au acelasi
impact asupra mediului [12]

Numarul variat al plantelor energetice din zilele noastre
impune  cercetatorilor un studiu amanuntit asupra
caracteristicilor acestora pentru utilizarealor n cadrul
diferitelor procese tehnologice. Intre aceste caracteristici se
indentificd atat caracteristicile bilogice influentate de
conditile de cultura [13, 28], cat si proprietatile fizice care
influenteaza in mare parte procesele de prelucrare

Studiul acestei lucrari se concentreaza pe prezentarea
proprietatilor mecanice ale tulpinilor plantelor energetice si
influenta pe care aceastea 0 au asupra acestor procese.

MATERIALE S| METODA

Evidentierea proprietatilor mecanice ale tulpinilor
plantelor energetice a fost studiatd de numerosi cercetari, in
lucrarea de fata fiind prezentate lucrari de cercetare si studii
preluate de pe site-uri de specialitate, ASABE, articole
publicate in jurnale din baze de date internationale
(ScienceDirect, Springerlink, etc.) sau volume ale unor
conferinte nationale si internationale care au avut ca
interes aceasta tematica si utilizate ca surse bibliografice.
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RESULTS AND DISCUTIONS

According to scientific papers [1...28], the processing
state of energetic plants and its optimisation can be
realised through establishing the mechanical properties
of plants used to yield biogas.

Determining mechanical properties of energetic plants is
a part of a complex process, mainly because of the
composite structure of plants being different from one plant
to another [3].

Generally the most used procedure in determining
mechanical properties is performed in lab conditions where
each component can be analysed individually. Data taken
during lab trials can be used as input data inside
mathematical models used to determine parameters that
affect energy consumption during the processing stage [4].
An example in this purpose can be given by the difference
between the energy associated to the obtained product
after breaking and the energy associated to the raw
material, which is equal with the consumed energy for the
breaking process.

The theory of free mincing can be expressed through the
relation:

EP

Where
Ep — mincing energy;
Em — raw material energy;
Ec — consumed energy by the breaking equipment;
77 - equipment energetic efficiency.
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REZULTATE $I DISCUTII

Conform lucrarilor stiintifice [1...28], procesul de prelucrare al
plantelor energetice precum si optimizarea acestuia pot fi
realizate prin stabilirea proprietatilor mecanice ale plantelor
utilizate Tn vederea obtinerii de biogaz.

Determinarea proprietatilor mecanice ale plantelor
energetice face parte dintr-un proces complex, mai ales
datorita faptului ca structura compozita a plantelor este
diferita de o planta la alta [3].

In general cea mai utilizati procedura de determinare
a proprietatilor mecanice se realizeazad in conditii de
laborator unde fiecare componentd poate fianalizata
individual. Datele preluate din cadrul Tncercarilor de
laborator pot fi utilizate ca date de intrare in cadrul
modelelor matematice folosite pentru a determina
parametrii care afecteaza consumul de energie in timpul
procesului de prelucrare [4]. Un exemplu in acest sens
poate fi dat de diferenta dintre energia asociata
produsului obtinut dupd maruntire si energia asociata
materiei prime, care este egala cu energia consumata
pentru procesul de maruntire.

Teoria liberei maruntiri se poate transpune in
relatia:

- Em =n- Ec (1)
unde:

E, - energia produsului de maruntire;

Em - energia materiei prime;

E. - energia consumata de utilajul de maruntire;

n - randamentul energetic al utilajului.

Table 1
Different biomass types mechanical and physical properties
Moisture ;
Nr. Plant type content, Bulk density, [kg/m?] True den3S|ty Specific energy, [kN/m]| Ash content, [%]| Paper no.
crt. [%wb] [kg/m?]
1 Wheat straw 8.30 108 1210 15 8.32 [25]
2 Switchgrass 8 151 1090 86.5 5.49 [26, 27
3 Corn stover 11-15 148 1280 315 7.46 [26, 27]
4 Barley straw 6.98 98 1100 53k Whit 10.72 [25]
5 Miscanthus 8.5 1170 1080 4.4 KW 2.3 [7]

Resistance at shearing and bending

During outlining plant behavior at different processes in
the paper [14], the authors had studied shearing and
bending resistance for saffron stems as well as their
elasticity module.

Thus, considering the fact that the cutting/grinding
process is made out of processes like compression,
shearing, bending, stretching and friction [15, 23] the
authors have tested saffron stems at different values of
humidity content. For determining the shearing resistance
the equation was:

Ts

Where:

T, — shearing resistance;

Fs — shearing force during disposal (N);

A — Area of the stem surface subjected to shearing (mmz).

Also, using the same equipment stems have been

subjected to bending tests by placing them on a metallic
support, than applying force in the center at a load rate of
Imm/min (similar to the shearing test). Calculus formula
for bending resistance was:

Rezistenta la forfecare si incovoiere

in vederea evidentierii comportamentului plantelor in
timpul diferitelor procese in lucrarea [14] autorii au
studiat rezistenta la forfecare si incovoiere a tulpinilor de
sofran precum si modulul de elasticitate al acestora.

Astfel, considerand faptul ca procesul de
taiere/tocare este format din procese precum
compresiune, forfecare, incovoiere, intindere si frecare
[15, 23] autorii au testat tupinile de sofran la valori
diferite ale continutului de umiditate. Pentru determinarea
rezistentei de forfecare ecuatia utilizata a fost:

_F
2A

unde:

Tz - rezistenta la forfecare;

Fs - forta de forfecare in momentul cedarii (N);

A - aria suprafetei tulpinii supuse forfecarii (mmz.

Totodata, folosind acelasi echipament tulpinile au fost

supuse testelor de Thcovoiere prin plasarea lor pe un suport
metalic, apoi aplicandu-se forta in centrul probelor la o rata
de incarcare de 10 mm/min (similara testului de forfecare).
Formula de calcul pentru rezistenta la incovoiere a fost:

)
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b

where:
Ty — bending resistance (MPa);
Fv — bending force (N);
y — distance from de neutral axe to the most distant
point (mm);
| — distance between the two supports used during
experimentation (50mm);

Using statistical data analysis ANOVA the
conclusions referring to shearing resistance values have
outlined a rise together with a rise in humidity from 4 to
8.46Mpa, results which were also confirmed in the paper
[1,2,17], when the bending resistance dropped along
with a rise in stem humidity content.

The average values of the bending stress, Young’s
modulus, shear stress, and shear energy varied from 50.59
to 26.91 MPa, 2.52 to 1.22 GPa, 4.00 to 4.00 MPa, and
231.45 to 730.02 mJ, respectively, as the moisture content
increased from 8.61 to 37.16%.

Also a study about shearing resistance is presented
in paper [24], where the authors have used as raw
material rice stems. Their conclusions showed a rise in
shearing resistance together with a rise in stem
humidity content.

This effect of stem height on shearing energy was
also reported by [2] for alfalfa stem and [18] for barley
stem.
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Ryl
4.1

unde:

®3)

0y - rezistenta la incovoiere (MPa);

Fb - Forta de incovoiere (N);

y - distanta de la axa neutrd la cel mai depéartat
punct (mm);

| - distanta dintre cele douad suporturi folosite in
cadrul incercarilor experimentale (50 mm).

Folosind ca metoda de prelucrare a datelor analiza statistica
a datelor ANOVA concluziile referitoare la valorile rezistentei
la forfecare au evidentiat o crestere odata cu cresterea continutului
de umiditate de la 4 la 8.46 MPa, rezultate confirmate si in
lucrarea [1, 2, 17] pe cand rezistenta la incovoiere a scazut
odata cu cregterea continutului de umiditate al tulpinilor.

Valorile medii ale tensiunii la incovoiere, modulul lui
Young, tensiunea la forfecare, si energia de forfecare a
variat intre 50.59 la 26.91 MPa, 2.52 la 1.22 GPa, 4.00
la 4.00 MPa, si 231.45 la 730.02 mJ, respectiv,
umiditatea de la 8.61 la 37.16%.

Tot un studiu efectuat in vederea prezentarii rezistentei la
forfecare este prezentat in lucrarea [24] unde autorii au
utilizat ca materie prima tulpini de orez. Concluziile cercetarilor
experimentale au evidentiat cresterea rezistentei la forfecare
odata cu cresterea continutului de umiditate al tulpinilor.

Acest efect al inaltimii tulpinii asupra energiei
forfecarii a fost de asemenea raportat de catre [2]
pentru tulpini de alfalfa si [18] pentru tulpini de orz.

100

stalnless steel blade
with thickness 3 mn

|/

Fig. 1 — Miscanthus stem shearing cutting scheme

Similarly to papers presented earlier, in [21], the
authors have subjected Miscanthus Giganteus to
shearing tests. These tests had as a basis subjecting
stem samples at repeated shearing stresses after which
rupture point, bioflow point and the proportionality limit
(characteristic of stem elasticity on a transversal
section) were determined, from the force-deformation
curve. Samples were put on the support frame so that
the applied force on the shearing frame will be at the
half of the sample. During application the shearing frame
goes through an orifice until the moment of rupture point
detection. During tests the Hounsfield mechanical trail
apparatus was accessorised with metallic shearing
plates of 100x70x3 dimensions (fig.1), and the shearing
angle (plate opening) was different, of 30, 50, 60 and
75°.

Because the material probes had variations in large
diameter limits, their mass and the weight of the

Similar lucrarilor prezentate anterior, in [21], autorii
au supus testelor de forfecare tulpini de Miscanthus x
Giganteus. Testele au constat in supunerea epruvetelor
din tulpini de Micanthus la solicitari de forfecare repetate
in urma carora s-au determinat punctul de rupere,
punctul de biocurgere si limita de proportionalitate
(caracteristica a elasticitatii tulpinilor pe sectiunea
transversal) de pe curba forta-deformatie. Probele de
material au fost asezate pe placa de sprijin astfel incat
forta aplicata prin placa de forfecare sa se afle la
jumatatea epruvetei. in momentul aplicérii testelor placa
de forfecare trece printr-o fantd pana in momentul in
care era detectat de catre aparat punctul de rupere. Tn
cadrul testelor aparatul de Tincercari mecanice
Hounsfield a fost prevazut cu placi metalice de forfecare
de dimensiuni 100x70x3 (fig.1), iar unghiul de forfecare
(des%hidere a placilor) a fost diferit, si anume 30, 50, 60
si75".

Deoarece probele de material au avut variatii in limite
largi ale diametrului, masei acestora si grosimii
invelisului lignocelulozic, variatiile fortelor de rupere, atat
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lignocellulose layer, variation of rupture forces, both to
crushing, and shearing, regardless of plate angle, as
well as necessary energy at shearing and the bioflow
point corresponding force are between large limits.
Still, it was observed that the shearing energy variation
with Miscanthus plant diameter has an exponential
variation rising from 0.308 J for 4.29mm diameter, at
2.315J for 7.95mm. Nevertheless, the results are
similar to other papers on experimental testing.

Cutting resistance and cutting energy

Also, in the paper [19] the authors analysed the
cutting resistance of sugarcane stems. During testing
the plants were dried in natural conditions, at 25
degrees and 55% humidity. Testing the plants at
different values of the humidity content, stems have
been brought at wanted values through saturation or
drying. Cutting blade of the Instron Universal Testing
Machine had an inclination angle of 30° and the angle
of cutting blade of 60°. In accordance with the humidity
content and area of cutting section, the cutting
resistance and cutting energy of sugarcane stems were
determined. Conclusions of these tests showed an
optimum cutting resistance when the humidity content
was between 50-75%.

Using a similar knife, V shaped, in [20] Miscanthus
stems cutting resistance was determined.
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la strivire, céat si la forfecare, indiferent de unghiul placii
de lucru, precum si ale energiei necesare la forfecare
sau ale fortei corespunzatoare punctului de biocurgere
se ncadreaza in limite destul de largi. Totusi, s-a
constat ca variatia energiei de forfecare cu diametrul
plantelor de miscanthus are o variatie exponentiala
crescand de la 0.308 J pentru diametrul de 4.29 mm, la
circa 2.315 J pentru diametrul de 7.95 mm. Cu toate
acestea datele rezultate sunt similare lucrarilor utilizate
ca model in efectuarea testelor experimentale.

Rezistenta la taiere si energia de taiere

De asemenea, in lucrarea [19] autorii au analizat
rezistenta la tdiere a tulpinilor de trestie de zahar. in
vederea efectuarii testelor experimentale plantele au
fost uscate Tn conditii naturale si anume la aproximativ
25 de grade si 55% umiditate. Testdnd plantele la
diferite valori ale continutului de umiditate tulpinile au
fost aduse la valorile dorite prin saturare sau uscare.
Lama de taiere a echipamentului Instron Universal
Testing Machine (Instron UTM/SMT-5, SANTAM
Company, Tehran, Iran) utilizat a avut un unghi de
inclinare de 30° si unghiul de lamei taietoare 60°. n
functie de continutul de umiditate si aria sectiuni taiate
s-a determinat rezistenta la taiere si energia la taiere a
tulpinilor trestiei de zahar. Concluziile testelor au
evidentiat o rezistenta la taiere oprima atunci cand avem
un continut de umiditate cuprins ntre 50- 75%.

Folosind un cutit similar, in forma de V, in [20] s-a
determinat rezistenta la tdiere a tulpinilor de
Miscanthus.

—7

Fig. 2 - Miscanthus stem cutting V shaped blade [20]

Cutting blades (shearing) had an opening angle of 30°,
and different sharpening angles (i=10, 20, 30, 40, 50°). It
was observed that the cutting force drops from the base to
the top of the plant, together with a drop in average stem
diameter, curve of cutting variation presenting a decreasing
exponential variation.

Similarly, using a cutting blade with a 50 ° opening angle
in [10] the authors realized experimental researches
regarding miscanthus plant cutting resistance. Conclusions
of the tests have showed a drop in cutting force values until
the angle of 30-40 °, after which the force rises for cutting
angles of over 40 °,

In paper [5] the authors have determined a cutting
resistance of reed stalks using 6 knives with different blade
inclination angles.

Lamele de taiere (forfecare) au avut un unghi de
deschidere de 30°, si unghiuri de ascutire diferite (i=10,
20, 30, 40 50°). S-a constat ca forta de taiere scade de
la bazad spre varful plantei, odatd cu scaderea
diametrului mediu al tulpinii, curba de variatie a fortei de
taiere prezentand o variatie exponentiala
descrescatoare.

Similar folosind o lama de taiere cu un unghi de
deschidere de 50° in [10] autorii au realizat cercetari
experimentale privind rezistenta la taiere a plantelor de
miscanthus. Concluziile testelor au evidentiat o scadere
a valorilor fortei de taiere a plantelor de miscanthus
pana la un unghi de 30 — 40°, dupé care forta creste
pentru unghiuri de ascutire de peste 40°.

In lucrarea [5] autorii au derminat rezistenta la taiere
a tulpinilor de stuf folosind 6 cutite cu diferite unghiuri
de inclinare a lamei.

0=0°  @=5°  =10° | @=15°| ¢=20°  @=25°

~Qa ‘
0=45°

@

Fig. 3 — Knives with different blade cutting angles [5]
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Conclusions refer to the fact that the consumed energy
values during the moment of cutting operation have not
presented large variations for different cutting blades [5].

Similarly, in [6] the authors used hemp stems for
testing. Cutting resistance presented values between
11.8 and 19.4 N/mm®. Also, the lowest energy value
consumed was for the blade angles of 25 and 45 °. For
all knives used during experimental testing the maximum
cutting force dropped with 40% for knives inclined from O
to 20°.

Other studies determined that the cutting speed and the
blade configuration play a critical role in crops harvesting
process. Maughan J.D. et al. (2014),[.9.] investigated the
effects of cutting speed, blades bevel angle and fixation on
the power consumption during Miscanthus harvesting.
Authors used a rotary platform with only one cutting end,
driven by a hydraulic motor with measuring instruments of
stalk bending force and cutting speed. The results
indicated that the cutting speed and the blades angle
directly influence the power and efficiency of the
Miscanthus harvesting machines. Instead it was
determined that the way to fix the blade was insignificant.

Compression resistance

Another property of energetic plants analysed by
researchers is plant compression resistance. Thus, in
paper [11] Miscanthus plant stems were subjected to
tests. The Hounsfield apparatus was fitted with an
adaptor connected to a loading cell. Data resulted have
showed the influence of stem diameter on tests, namely
the bigger the diameter of the stem the larger the
necessary compression force.
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Concluziile evidentiate fac referire la faptul ca valorile
energiei consumate in momentul operatiei de taiere nu a
prezentat variatii mari pentru diferite lame de taiere [5].

Similar in [6] autorii au supus testelor de taiere tulpini
de cénepa. Rezistenta la tdiere a prezentat valori
cuprinse intre 11.8 si 19.4 N/mm? De asemenea, cel
mai scazut consum de energie s-a constatat a fi pentru
lamele cu unghi de taiere de 25 si 45°. Pentru toate
cutitele folosite in timpul testelor experimentale forta
maxima de tdiere a scazut cu aproximativ 40% pentru
cutitele cu lame de taiere inclinate de la 0 la 20°.

Alte studii au determinat faptul ca viteza de taiere si
configurarea lamelor joaca un rol critic in procesul de
recoltare. Maughan J.D. et al. (2014),[.9.] a investigat
efectele vitezei de taiere, unghiul lamelor si fixarea de
puterea consumata in timpul recoltarii. Autorii au folosit
o platform rotativa cu un singur capat de taiere, actionat
de un mtor hidrauloc cu instrumente de masura pentru
forta de incovoiere a cozilor si viteza de taiere.
Rezultatele au aratat ca viteza de taiere si unghiul
lamelor influenteaza direct puterea si eficienta
echipamentului de recoltat miscanthus. S-a determinat
ca metoda de reparare a lamei nu era semnificativa.

Rezistenta la compresiune

O alta proprietate a platelor energetice analizata de
catre cercetéatori face referire la rezistenta plantelor la
compresiune. Astfel, Tn lucrarea [11] s-au supus testelor
de compresiune tulpini de Miscanthus X Giganteus.
Aparatul Hounsfield utilizat in timpul experimentelor a
fost dotat cu un adaptor conectat la o celula de
incarcare. Datele rezultate au evidentiat influenta
diametrului tulpinilor asupra testelor, cu cat diametrul
tulpinilor era mai mare cu atat si forta necesara de
compresiune era mai mare.

Hecking

Stness

Yiekd Strangth

FALin

Run

Strain Hardening

i
Ultimate Strength

Young's Modubus = Rise = Slope

=

Fig. 4 — A typical stress-strain curve for plants - compression

Other studies [22] showed the miscanthus plant behavior
subjected to compression tests through compression
stress determinations and Young module. Knowing the
loading feed and the contact surface for each loading
feed (2 rectangular surfaces, superior and inferior, equal
at the sample contact with the apparatus mass and with
the pressure plate were considered), the compression
stress was determined. Through regression analysis the
2 parameters were determined. Test conclusions as for
deformation until crushing at transversal compression
stresses are necessary for static loads larger than 2.5
daN.

During the process of transversal compression
process the plant deforms, and this deformation keeps a
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Alte  studii  [22] au urmarit  evidentierea
comportamentului  plantelor de miscanthus supuse
testelor de compresiune prin determinarea tensiuni de
compresiune si @ modului lui Young. Cunoscand sarcina
de Tncarcare si suprafata de contact a fost determinata
tensiunea de compresiune s pentru fiecare sarcina de
incarcare (au fost considerate 2  suprafete
dreptunghiulare, superioara si inferioara, egale la
contactul epruvetei cu masa aparatului si cu placa de
presiune). Prin analizd de regresie au fost determinati
cei doi parametrii. Concluziile testelor ca pentru
deformarea pana la strivirea plantelor de miscanthus la
solicitari de compresiune tranversale sunt necesare
incarcari statice mai mari de 2.5 daN.

Tn timpul procesului de comprimare transversala
planta se deformeaza, deformare care isi pastreaza o
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certain value after removing the load pressure. So as a
result , the miscanthus plant stem has a plastic-elastic
behavior during the process of compression which
assumes an energy quantity accumulated in the plant
without being transformed in smaller parts, thus without
being crushed until rupture, this behavior being showed
in [16].

In [8], there were used different compaction speeds
for the oak sawdust in the limits of 0.24-5.0 MPa/s. It
was concluded that the density of compacted dry
material measured at 2 min after compression
decreases with the increasing compaction rate up to 3
MPal/s, above this value of the compression speed not
being detected any significant influences regarding the
density of the compacted material.

CONCLUSIONS

It is necessary to know the mechanical properties of
energetic plant due to the influence that it has on the
processing stage.

In this purpose, the fact that initial properties are
necessary for realizing high performance equipment and
with a low energy cost is also mentioned in previous
papers. Also, knowing mechanical properties of different
types of energetic plants contributes to the design of the
machines. Tension and cutting resistance values,
compression, shearing, bending differ according to the
humidity content of the plants, considerably influencing
equipment rotor, the action angle of the shearing/cutting
blades, feed flow, applied forces, etc.

It must be mentioned that the physical properties of
energetic plants influence the technological process.
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oarecare valoare dupa inlaturarea sarcinii de incarcare.
Rezulta asadar ca tulpinile plantei de miscanthus au o
comportarea elasto-plastica Tn timpul procesului de
comprimare ceea ce presupune o cantitate de energie
acumulata in planta fara ca acesta sa fie transformata in
particule mai mici, deci fara a fi strivita pana la rupere,
acest comportament elasto-plastic fiind evidentiat si in
[16].

In [8], s-au folosit diferite viteze de compactare
pentru rumegusul de stejar in limitele 0.24-5.0 MPal/s.
A fost concluzionat faptul ca densitatea materialului
uscat compactat masurat la 2 min dupa compresie a
scazut odata cu cresterea ratei de compactare de pana
la 3MPals, peste aceasta valoare nu s-au mai detectat
alte influente semnificative legate de densitatea
materialului compactat.

CONCLUZII

Este necesar a cunoaste proprietatile mecanice ale
plantelor energetice datorita influentei pe care acestea o
exercita asupra proceselor de prelucrare.

in aceste sens, este mentionat si in lucrarile
prezentate anterior faptul ca proprietatile initiale ale
plantelor sunt necesare pentru realizarea unor
echipamente performante si cu un consum redus de
energie. Totodatd, cunoasterea proprietatile mecanice
ale diferitelor tipuri de plante energetice contribuie la
designul maginilor. Valorile tensiunilor si rezistentelor la
taiere, comprimare, forfecare, incovoiere difera in
functie de continutul de umiditate al plantelor,
influentand considerabil turatia rotorului echipamentului,
unghiul de actiune al lamelor de taiere/forfecare, feed
flow, fortele aplicate etc.

Trebuie mentionat faptul ca si proprietatile fizice ale
plantelor energetice influenteaza procesul tehnologic.
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