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Abstract: Tn the paper, are presented a few theoretical
and practical considerations related to methods of
fostering efficiency of mechanized afforesting works, in
order to reduce the manpower, energetic consumption per
unity of product obtained and achieve high quality working
indexes by using planting equipment endowed with prism-
shaped share.
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INTRODUCTION
The working process of forestry seedlings planting
machines comprises two operations, respectively opening a
ditch by a a share and planting the seedling by a planting
apparatus. The ditch opening means cutting vertically the
soil on a length “a” and a width “b"along with deformation
and displacement of soil horizontally cut, in order to perform
the ditch. (fig.1)
Along with soil deformation, a slight soil upward
displacement is achieved, at a volume equal to difference
between the ditch volume and distorted soil volume.
To achieve the planting operation according to
qualitative indexes required by afforesting technologies, the
land has to be suitably worked, being characterized mainly
by depth and breaking degree. Depending on soil type
chosen, this state can be obtained by performing the
following operations:
Classic varians

- ploughing + disking + both combined;

- ploughing + disking;

- ploughing + working with combined aggregate of
breaking and levelling.

Variants with minimum tillage
- ploughing;

- disking with harrows with heavy disks.

These operations require low energy consumption and
reduced expenses, from case to case.

The authors have aimed to achieve a series of tests
with an equipment for seedlings planting in the same type
of soil, but with different working degrees, so that they could
identify the most efficient variant to accomplish the working
qualitative indexes accepted (planting depth and breaking
degree) and diminished energy consumption and finally
reduced costs.

The working part of planting equipment, which achieves
the conditions required by ssdlings planting, respectively
the ditch opening, is the share. Usually, the share is a
prism-shaped structure with sharp point or dull point (fig.2
a,b) [7].

Fig. 1 - Ditch shape / Forma rigolei
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Rezumat: In lucrare se prezintd cateva considerafii teoretice
si practice referitoare la eficientizarea lucrdrilor mecanizate de
imp&duriri, cu scopul reducerii necesarului de forfd de
muncd, a consumurilor energetice pe unitatea de produs
realizat gi realizarea unor indici de lucru de calitate,
utilizand echipamente de plantat echipate cu brdzdar tip
prismatic.

Cuvinte cheie: eficientd energetica, plantare puiefi forestieri.

INTRODUCERE

Procesul de lucru al masinilor de plantare puieti
forestieri, presupune realizarea a doua operatii, respectiv
deschiderea rigolei de catre un brazdar si plantarea puietului
efectuata de catre aparatul de plantare. Deschiderea rigolei
presupune taierea solului In plan vertical pe o adancime “a” si
o latime “b” si deformarea si deplasarea solului taiat in plan
orizontal, Th vederea realizarii rigolei. (fig.1)

Odata cu deformarea solului se realizeaza si o0 usoara
deplasare a acestuia in sus, la un volume egal cu diferenta
dintre volumul rigolei si al solului deformat.

Pentru realizarea unei operatii de plantare la indici
calitativi ceruti de tehnologiile de impaduriri, terenul trebuie
sa aiba o stare de prelucrare adecvata, caracterizat n
principal prin adancime si grad de maruntire. Tn functie si de
tipul de sol, aceasta stare poate fi obtinuta prin realizarea
unor lucrari asupra solului, dupa cum urmeaza:

Variante clasice
- arat + discuit + prelucrare cu combinatorul;

- arat + discuit;
- arat + lucrat cu agregat combinat de maruntire si
nivelare.

Variante cu lucr ari reduse
- arat;

- discuit cu grape cu discuri grele.

Aceste lucrari presupun consumuri
financiare substantiale, de la caz la caz.

Autorii i-au propus sa realizeze o serie de experimentari
cu un echipament de plantat puieti pe un acelasi tip de sol
dar cu grade diferite de prelucrare astfel incat sa se poata
identifica cea mai eficienta varianta, care pe de o parte sa
permitd realizarea indicilor calitativi de lucru acceptati
(adancimea de plantare si grad de maruntire) si consumuri
energetice si n final financiare cat mai reduse.

Organul de lucru al echipamentului de plantat care
realizeaza conditile premergatoare operatiei de plantare
efective a puietului, respectiv rigola, este brazdarul. In mod
obignuit, brazdarul se prezinta ca o constructie de forma
prismatica, cu varf ascutit sau cu varf obtuz (fig.2 a,b) [7].

energetice i

a)

Fig. 2 - Types of prism-shaped shares/ Tipuri de brazdare prismatice
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The prism-shaped share must respond to a series of
suitable to

constructive and functional requirements,
working process to be performed.

Construcive parameters defining and characterizing the

share above are shown in (fig.3) [7].
Length of share walls, |, min is checked by the relation (1.1):
For forestry planting machines, lp min=25...40cm.

Height of share walls in front of body Hmax is considered

to be suitable if it meets requirement(1.2).
Maximum depth amax is settled according to relation (1.3).
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Brazdarul prismatic trebuie sa satisfaca o serie de
corespunzatoare

cerinfe constructive si  functionale,
procesului de lucru pe care trebuie sa-l execute.
Parametrii constructivi care definesc si caracterizeaza
brazdarul prismatic se prezinta in (fig.3) [7].
Lungimea peretilor brazdarului, |, min Se verifica cu relatia (1.1):
La maginile de plantat forestiere lp min=25...40cm.
Tnaltimea peretilor brazdarului in dreptul carenei Hmax Se
considera corespunzatoare daca satisface conditia (1.2).
Adancimea maxima amax se stabileste ih baza relatiei (1.3).

Lpmin=2d, , cm (1.2)
Hmax2amax+hx (1.2)
Amax = L+ AL+ ALZ, cm (13)

Height of earth wall in front of the share is hy=10+15
cm. It is considered the share working correctly when the
earth out of earth wall does not penetrate within the prism
shaped space.

Following the analysis of data presented one can
deduce that the maximum height of share walls for
normal-sized seedlings must be of 30+45cm.

Valul de

@max

Tnaltimea valului de pamant din fata brazdarului se ia
hy=10+15 cm. Se apreciaza ca brazdarul lucreaza normal,
atunci cand, din masa valului nu patrunde paméant in
interiorul spatiului prismatic.

Din analizarea datelor prezentate se poate deduce ca
pentru puietii de talie normala inaltimea maxima a
peretilor brazdarului trebuie sa fie de 30+45cm.

Fig. 3 - Main constructive parameters of prism-shaped share / Parametrii constructivi principali ai brazdarului prismatic
Hmax - Share height in bottom area / indlfimea br&zdarului in zona carenei; amax - maximum working depth maximum working depth /
adancimea maximd de lucru; hy - earth wall hight in front of the share / inalfimea valului de pdmant din fafa brazdarului; a - tilting angle
of share front / unghiul de inclinare a pieptului brazdarului; I, - length of share walls in middle area / lungimea perefilor brazdarului la
zona mijlocie; @ - tilting angle of share walls at rear part / unghiul de inclinare a perefilor brazdarului la partea din spate; b, - opening of
base share walls / deschiderea perefilor brdzdarului la baza; bma - maximum opening of share wealls / deschiderea maxima a peretilor
brazdarului; 3 - tilting angle of share walls to vertical / unghiul de inclinare a perefilor brazdarului fafd de verticala; by - walls openening
in bottom area / deschiderea perefilor in zona carenei; 2y - angle between bottom walls / unghiul dintre peretfii carenei; H — walls height
at rear part / unghiul dintre perefii carenei; 1 —share point / varful brazdarului; 2 —bottom area / carend; 3 — arm / barsa; 4 - lateral wall /
perete lateral; 5 —seedling / puiet

As the goal was to perform tests in soil with reduced
working degree, we had to create a special type of share,
of prism shape, which should penetrate, on one hand up
to the depth wanted (approx. 30 cm.), and on the other
hand, achieve an additional soil breaking in the area
where the seedling roots are situated. Therefore the share
is endowed at the front part with an aggresive knife,
progressively penetrating, and little lateral wings for mincing,
aggressiveness in working tractor lower link can be modified
depending on the degree of tillage.

The share constructive parameters are obtained
according to the above requirements, in order to achieve
an as reduced as possible resistance during work.

MATERIAL AND METHOD
Resistance against the machine towing during the work
is determined by the relation(2.1):

Deoarece s-a urmarit efectuarea de experimentari si in
teren cu un grad mai redus de prelucrare, a trebuit sa
realizam un tip special de brazdar, de forma prismatica, care
sa realizeze, pe de o parte, patrunderea la adancimea dorita
(cca. 30 cm) si 0 maruntire suplimentara a solului in zona de
pozitionare a radacinilor puietului. Pentru aceasta brazdarul
are prevazut un cutit agresiv in partea din fata cu patrundere
progresivd si nigte aripioare laterale pentru maruntire,
agresivitatea in lucru puténd fi modificata din tirantji tractorului
n functie de gradul de prelucrare a solului.

Parametrii constructivi ai brazdarului sunt realizati n
concordanta cu cerintele prezentate mai sus, in perspectiva
realizarii unei rezistente in timpul lucrului cat mai reduse.

MATERIAL S| METODA
Rezistenta opusa la tractarea maginii de plantat in timpul
lucrului, se determina cu relatia(2.1):

Rt = Rr + Rig + Rap (2.2)

where:

in care:
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R, - resistance against own diplacement of the machine R: - rezistenta opusa la deplasarea proprie a masinii in
during work; lucru;
Ry - resistance set back to soil cutting and deformation; Ru - rezistenta opusa la taierea si deformarea solului;
Rap- resistance set back by planting apparatus. Rap - rezistenta opusa de aparatul de plantare.
R = Gmp; R = koab (2.2)
Rap=f F; (2.3)
where: n care:
u — coefficient of friction between machine and soil; u - coeficientul de frecare dintre masina si sol;
Gmp — Weight of planting machine, without planting Gmp — greutatea maginii de plantat, mai putin a
apparatus; aparatului de plantat;
ko — sail resistance to cutting and deformation; ko — rezistenta solului la taiere si deformare;
a - share working depth; a - adancimea de lucru a brazdarului;
b - share working width, b - Iatimea de lucru a brazdarului.
where: n care:
Fs - force of resistance of levelling wheel — driving. F+ - forta de rezistanta a rotii de tasare — antrenare.
Relation (2.1) becomes: Relatia (2.1) devine:
Rtr: IJGmp+ kO ab+ Rap (2.4)
Forces acting on the share during work are Fortele ce actioneaza asupra brazdarului in timpul
schematically shown in (fig. 4),where: lucrului sunt prezentate schematic in (fig. 4), in care:
= Ra - resultant of elementary resistance to soil = R, - rezultanta rezistentelor elementare la comprimare si
compression and splitting; despicare a solului;
= Rs and Rd - resultants of elementary resistance to = Rs si Ry - rezultantele rezistentelor elementare la
soil compression and lateral displacement; comprimarea si deplasarea lateral a solului;
= Fa, F1 and F2 — resultants of friction forces acting = Fa F1si > - rezultantele fortelor de frecare ce actioneaza
on the knife edge and share sides. pe muchia cutitului si flancurile laterale ale brazdarului.
Resultant of forces acting on the share, placed in the Rezultanta B a fortelor ce actioneazd asupra

share simmetry plan is: brazdarului, dispusa in planul de simetrie al acestuia este

R=Ro+Rv (2.5)
where: n care:
Rv=Ra+Fa (2.6)
and Si
Ro=R1+R2=Rs+F1+Rd (27
D cl oA
S
Fa
Ry Rv
R RO
Ra
EG HF B

° Rd
Fig. 4 - Forces acting on the share during the work / Forfele ce actioneaza asupra brazdarului in timpul lucrului

and For the share works at as small as possible Pentru o functionare a brazdarului, cu rezistente cat si
resistance, it is endowed with two functional angles, mai mici, acesta are prevazute din constructie doua
respectively a siy, (fig. 4) , where: unghiuri functionale, respectiv a si y, (fig. 4) , unde:
a — tip angle of share in vertical plan, necessary for a - unghiul la varf al brazdarului in plan vertical, necesar
progressively cutting the soill; taierii progresive a solului;
y — share point angle in horizontal plan, necessary for cut y - unghiul la varf al brazdarului in plan orizontal, necesar
soil deforming and progressively displacing. pentru deformarea si deplasarea progresiva a solului tdiat.
Angle y is set in compliance with deformation and Unghiul y se stabileste din conditia asigurarii deformarii si
displacement of soil cut by share point. deplasarii cu alunecare a solului taiat de varful brazdarului.
Friction forces F1, F2 between share lateral sides and Deplasarii solului taiat i se opun fortele de frecare Fi,
soil set back to displacements of soil cut and according to F, dintre fetele laterale ale brazdarului si sol, conform
relation (2.8). relatiei (2.8).
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¢ — friction angle between share and soil
Soil particles sliding happens if R12 > F1> Explaining
these forces by their expressions, it results:

FiF2=Rsd W =Rsatg @
R1 = Ro €cos y = Rsq tg(11/2 —y)
Rsa t9(17l2 —y) > Rsa tg @

tg(mm2 —y) > tg @

y<mlh—¢

For the planting machines, y = 32° and a =45~
Description of equipment

Equipment of planting forestry seedlings, symbolized
EPF1 (fig.5), is made of a compact structure of carried
type, conceived for being set on three-point hydraulic
elevator.

It mainly comprises: a frame, a settlement
mechanism, a share, a depth limiting device, markers,
seedling boxes,sun-blind.

Construcive and functional parameters

Constructive and functional parameters of equipment

EPF1 are shortly presented in table 1.

INMATEH - Agricuttural Engineering

¢ — unghiul de frecare dintre brazdar si sol
Alunecarea particulei de sol are loc daca Ri2 > Fi
Explicitand aceste forte prin expresiile lor, rezulta:

(2.8)
2.9)
(2.10)
.11
(2.12)

Pentru masinile de plantat, y = 32° iar a =45°.
Descrierea echipamentului

Echipamentul de plantat puieti forestieri, simbolizat
EPF1 (fig.5), este realizat intr-o forma compacta, de tip
purtat, conceput pentru fixarea pe ridicatorul hidraulic Tn
trei puncte.

Se compune 1in principal din: cadru; mecanism
tasare; brazdar; limitator adancime;marcatori; ladite puieti;
copertina.

Parametri constructivi  gi func tionali

Parametrii constructivi si functionali ai echipamentuluii

EPF1 sunt prezentati sintetic n tabelul 1.

[ i
Fig. 5- Equipment of planting forestry seedlings, EPF1 / Echipament de plantat puieti forestier--EPF1-in lucru

Constructive and functional parameters of equipment

Table 1/ Tabel 1
EPF 1/

Parametrii constructivi si functionali ai echipamentului EPF 1

D’\(ﬁ’r.l.grot./ Parameter / Parametru MU / U.M. Value / Valoarea

1 Tipul masinii / Type of machine Carried / Purtata

2 No. Of planting sections / Numar de sectii de plantare pcs. / buc 1

3 Working depth / Adancimea de lucru cm 30

4 Working speed / Viteza de lucru km/h 0.2+3/0,2-3
Theoretical planting distances between the seedlings of a row

5 for 1,2,3,4, 6 planting arms / Distante teoretice de plantare intre mm 500, 750, 1000, 1500, 3000
puiefi pe rnd, pentru 1, 2, 3, 4, 6 brate de plantare

Experiments with forestry seedlings planting
equipment EPF1 in aggregate with a 80 HP tractor have
been performed in summertime, in experimental field of
INMA Bucharest, in brown-reddish forestry soil, for three
working operations, respectively: ploughing and disking
before planting (july) - classical variant; disking before
planting (ploughin in autumn), autumn ploughing —
variants of minimum tillage.

These soil working operations require different energy
consumption and financial expenses, therefore, after the
tests and data obtained, a series of conclusions have
been drawn in order to adopt the most efficient variants
for forestry seedling planting.

Determinations have been made for three working
speeds, according to table 2.

Within the experiments, we have determined the
planting depth (qualitative index); traction force, power
required and fuel consumption (energetic indexes).

Apparata used for achieving the records and
measurements comprise:
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Experiment arile cu echipamentul de plantat puie i
forestieri EPF1 1n agregat cu un tractor de 80 CP, s-au
desfasurat in perioada de vara, in poligonul experimental
al INMA Bucuresti pe teren brun roscat de padure, pentru
trei stari de prelucrare, respectiv: arat si discuit inainte de
plantare (iulie)- variantd clasicd; discuit inainte de
plantare (arat in toamna), arat in toamnad — variante cu
lucréri reduse.

Aceste stari de prelucrare a solului necesita consumuri
energetice si financiare diferite, de aceea, in urma experimentarilor
si a datelor obtinute s-au desprins o serie de concluzii in
baza carora pot fi adoptate variantele cele mai eficiente
de utilizat pentru lucrarea de plantat puieti forestieri.

Determinarile s-au efectuat pentru trei viteze de lucru,
conform tabelului 2.

In cadrul experimentarilor au fost determinati:
adancimea de plantare(indice calitativ); forta de tractiune,
puterea necesara si consumul de combustibil (indici energetici).

Aparatura utilizat a pentru efectuarea inregistr  arilor si

masur atorilor, cuprinde:
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System of data amplifying and acquisition of
MGCplus HBM (Hottinger-Baldwin-Messtechnik type
with the following technical characteristics:

- Supplying voltage 220 Vca;

- Possibility of measuring bridges, semi-bridges and
quarters of inductive bridges or formed of tensiometric
gauges, active and passive piezoresistant sensors,
current and tension, thermocouples, resistors, etc;

- Possibility of connecting up to 16 amplifying modules;

- output -10+10 Vcc;

- Frequency of maximum sampling 19.2 kHz;

- linterfaces: analogic; IEEE488; RS-485; RS-232;
Ethernet; hard-disk; CAN bus;

- Saving data in laptop;

- Soft parameters MGCplus Assistant;

- Soft of acquisition and processing data CatmanEasy.

- installation of measuring the fuel consumption;

- gauge tape, dividing rule.

RESULTS

Values determined after the planting depth
experiments can be easily identified in diagram of fig. 6,
for traction force, in table 2, and diagrams (fig. 7,8), for
the necessary power, in table 3, and for the fuel
consumption in table 4 and diagram of fig. 9.

Graphics for traction force have been drawn for two
average speeds V1 and V2, because the speeds for tests
1 and 2 are very close.

INMATEH - Agricuttural Engineering

Sistem de amplificare si achizitie date tip MGCplus
HBM (Hottinger-Baldwin-Messtechnik, cu urmatoarele
caracteristici tehnice:

- Tensiune alimentare 220 Vca,;

- Posibilitate de masurare punti, semipunti si sferturi de
punti inductive sau formate din marci tensometrice,
senzori piezoresistivi activi si  pasivi, curent si
tensiune, termocupluri, rezistori etc;

- Posibilitate de conectare a pana la 16 module de amplificare;

- lesire -10+10 Vcc;

- Frecventa de esantionare maxima 19.2 kHz;

- Interfete: analogica; |EEE488; RS-485; RS-232;
Ethernet; hard-disk; CAN bus;

- Salvare date pe laptop;

- Soft parametrizare MGCplus Assistant;

- Soft achizitie si prelucrare date CatmanEasy.

- instalatie masurare consum de combustibil;

- ruleta, rigla gradata.

REZULTATE

Valorile determinate in urma experimentarilor pentru
adancimea de plantare pot fi usor identificate n diagrama din
fig. 6, pentru forta de tractiune, in tabelul 2, si diagramele
(fig. 7,8), pentru puterea necesara, in tabelul 3 iar pentru
consumul de combustibil Th tabelul 4 si diagrama din fig. 9.

Graficele pentru forta de tractiune s-au ridicat pentru
doua viteze medii V1 si V2, deoarece vitezele pentru
testele 1 si 2 sunt foarte apropiate.

Planting Depth/Adancime de plantare [cm]

v=0,64 [m/s]

== Ploughed in autumn and disked before planting /Teren arat toamna si discuit inainte de plantare

~—#— Ploughed and disked before planting/Teren arat si discuit inainte de plantare

—#— Ploughed in autumn/Teren arat toamna

Fig. 6 - Planting depth -reddish-brown forest soil / Adancimea de plantare— sol brun rogcat de padure

Traction force values according to land state /

Table 2/ Tabel 2

Valorile fortei de tractiune functie de starea de prelucrare a terenului

Den.no./ Type of field and its working state/ Average traction force (kN) / Average speed (m/s) /
Nr crt. Tipul terenului si starea de prelucrare Forta tractiune medie (KN) Viteza medie (m/s)
1 Reddish-brown-Ploughing anq ghskmg bgfore planting / 30.569 / 30,569 0.408 /0,408
Brun roscat de padure-Arat si discuit inainte de plantare

2 Reddish-brown-Ploughing an_d (_jlskl_ng b(_efore planting / 33,961 / 33,961 0.600 / 0,600
Brun roscat de padure-Arat si discuit inainte de plantare

3 Reddish-brown-Ploughing an_d (_jlskl_ng b(_efore planting / 32.671/32,671 0.630/ 0,630
Brun roscat de padure-Arat si discuit inainte de plantare

4 Reddish-brown-Disking b_efor'e'ple}ntlng/ 38.942 / 38,942 0.421 /0,421
Brun roscat de padure-Discuit inainte de plantare

5 Reddish-brown-Disking _befo're' plgntmg/ 38.685 / 38,685 0.605 /0,605
Brun roscat de padure-Discuit inainte de plantare

6 Reddish-brown-Disking b(_efor(_e plantlng/ 36.683 / 36,683 0.645 / 0,645
Brun roscat de padure- Discuit inainte de plantare

7 Reddish-brown-Ploughing |n_autumn/ 37.425 1 37,425 0.442 0,442
Brun roscat de padure- Arat in toamna

8 Reddish-brown-Ploughing m_autumn/ 34.149 / 34,149 0.610 /0,610
Brun roscat de padure- Arat in toamna

9 Reddish-brown-Ploughing m_autumn/ 38.854 /38,854 0.646 /0,646
Brun roscat de padure- Arat in toamna
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Traction-time chart on the same ground processed differently / Grafic forta de tractiune-timp pe acelasi sol prelucrat diferit

50
Ploughed and disked before
planting in reddish-brown forest
soil at the speed of v=0.408m/s /
— Teren arat s discut inainte de
0 P1 l ‘plantare-sol brun roscat de padure
m m I\ .? | V’ l ﬂ " i viteza de deplasare v=0.408m/s
| VTR I M \l /ﬂ
z '
- W
v
- Disked before planting in
3 reddish-brown forest soil at
I the speed of v=0.421m/s /
e — Teren discuit inainte de
s plantare - sol brun roscat de
g padure si viteza de deplasare
2 v=0,421m/s
s
g
k]
5
g 20 |
8 )
4 Ploughed in autumn - reddish
brown forest soil at the speed
of v=0.442m/s /
Teren arat toamna - sol brun
roscat de padure si viteza de
deplasare v=0.442m/s
10 r
|
|
0
o 50 100 150 200 250 300 350

Time/ Timp [sec]

Fig.7.-Graphic of traction force-time fo speed V1 / Graficul fortei de tracfiune-timp pentru viteza de deplasare, V1

Traction-time chart on the same ground processed differently / Grafic forta de tractiune-timp pe acelasi sol prelucrat diferit

a5

Ploughed and disked before
planting in_ reddish-brown forest
soil at the speed of v=0.63m/s /
Teren arat si discuit inainte de
plantare-sol brun roscat de padure
si viteza de deplasare v=0.63m/s

Disked before planting in
reddish-brown forest soil at
the speed of v=0.645m/ /

— Teren discuit inainte de
planare - sol brun roscat de
padure si viteza de deplasare
V=0,645m/s

Traction force / Forta de tractiune [N]

‘ Ploughed in autumn - reddish
‘rown forest soil at the speed
= of v=0,646m/s /
| Teren arat toamna - sol brun
roscat de padure si viteza de
deplasare v=0,646m/s

0 20 a0 60 80 100 120 140 160 180 200

Time/ Timp [sec]

Fig. 8 - Graphic of traction force-time fo speed, V1 / Graficul fortei de tractiune-timp pentru viteza de deplasare, V2

Values of traction force according to field working
Valorile puterii de tractiune funcfie de starea de prelucrare a terenului

state /

Tabelul 3/ Table 3

) . Average traction Average Average power
D?\lnr' 2‘3'/ Ti IY?;S;E?&? aingt\;v&gndgesmrteelljcrare force / Forta de speed / Viteza required / Puterea
P s P tracfiune medie [N] medie [m/s] medie necesara [KW]

Reddish-brown-Ploughing and disking before planting /

L Brun roscat de padure-Arat si discuit inainte de plantare 80569.3 / 30569.3 0.408/0,408 12.472112,472
Reddish-brown-Ploughing and disking before planting / 33.961,76 /

2 Brun roscat de padure-Arat si discuit inainte de plantare 33,961,76 0.600/0,600 20.377120,377

3 |Readish-brown-Ploughing and disking before planting/ | 35671 313267131 | 0.630/0,630 20.582 / 20,582
Brun roscat de padure-Arat si discuit inainte de plantare

4  |Readish-brown-Disking before planting / 38042.32 /38942,32 | 0.421/0,421 16.394 /16,394
Brun roscat de padure-Discuit inainte de plantare
Reddish-brown-Disking before planting /

5 Brun roscat de padure-Discuit inainte de plantare 38685.45/38685,45 | 0.645/0,645 25597 /25,597

g  |Reddish-brown-Disking before planting / 36683.99 / 36683,99 | 0.641 /0,641 23.514 /23,514
Brun roscat de padure- Discuit inainte de plantare

7 Reddish-brown-Ploughing in autumn / 37425.43 ] 37425,43 | 0.442/0,442 16.542 / 16,542
Brun roscat de padure- Arat in toamna

g  |Readish-brown-Ploughing in autumn / 34149.15 / 34149,15 | 0.610/0,610 22.162 /22,162
Brun roscat de padure- Arat in toamna
Reddish-brown-Ploughing in autumn /

9 Brun roscat de padure- Arat in toamna 38854.83/38854,83 | 0.646 /0,646 25,100/ 25,100
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Table 4 / Tabelul 4

Valorile consumului de combustibil orar si la hectar

Den.No /
Nr crt.

Fuel consumption
per hour/ Consum
de combustibil orar

Type and state of field /
Tipul si starea terenului

Fuel consumption
per hectare /
Consum de

combustibil la

Average speed
/ Viteza medie
[m/s]

Average power
required / Puterea
medie necesara

[/h]

hectar [/ha] (kw]

Reddish-brown-Ploughing and
disking before planting /
Brun roscat de padure-Arat si
discuit inainte de plantare

6.5/6,5

22.118/22,118 0.408 /0,408 12.472 112,472

Reddish-brown-Ploughing and
disking before planting /
Brun roscat de padure-Arat si
discuit inainte de plantare

72172

16.2/16,2 0.600 /0,600 20.377 /20,377

Reddish-brown-Ploughing and
disking before planting /
Brun roscat de padure-Arat si
discuit inainte de plantare

73173

15.918/15,918 0,630/0,630 20.582 / 20,582

Reddish-brown-Disking before
planting /
Brun roscat de padure-Discuit
inainte de plantare

75175

24.687 / 24,687 0.421/0,421 16.394 / 16,394

Reddish-brown-Disking before
planting /
Brun roscat de padure-Discuit
inainte de plantare

78178

16.791 /16,791 0.645 /0,645 25.597 / 25,597

Reddish-brown-Disking before
planting / Brun roscat de
padure- Discuit inainte de

plantare

75175

16.25/ 16,25 0.641/0,641 23.514 /23,514

Reddish-brown-Ploughing in
autumn /
7 Brun roscat de padure- Arat in 65765

toamna

20.402 / 20,402 0.442 /0,442 16.542 / 16,542

Reddish-brown-Ploughing in
autumn /
Brun roscat de padure- Arat in
toamna

8.2/8,2

16.969 /16,969 0.610/0,610 22.162 /22,162

Reddish-brown-Ploughing in
autumn /
9 Brun roscat de padure- Arat in 781738

toamna

16.358 / 16,358 0.646 /0,646 25.100/ 25,100

1
»
N

Hourly fuel consumption /
Consum de combustibil orar [1/h]
(=) .
N

0.65

Viteza [m/s]

== Ploughed in autumn and disked before planting /Teren arat toamna si discuit inainte de plantare

= Ploughed and disked before planting/Teren arat si discuit inainte de plantare

—a— Ploughed in autumn/Teren arat toamna

Fig. 9 - Variation of hourly fuel consumption according to field working stage /
Variafia consumului orar de combustibil in funcfie de gradul de prelucrare a terenului

CONCLUSIONS

As a result of experimental researches performed with
equipment for forestry seedling planting EPF1, in
aggregate with a 80HP tractor, the following conclusions
have been drawn:
Planting depth — performed in the three planting variants
frames within the values recommended(30cm 5 cm),
accord. to fig. 6, differences being neglectable;

Force of traction determined
- infield ploughed and disked before planting: 3.2 tf;
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CONcCLuzIl
Tn urma cercetarilor experimentale efectuate cu
echipamentul de plantat puieti forestieri EPF1, in agregat
cu un tractor de 80CP, s-au desprins urmatoarele
concluzii:
Adancimea de plantare - realizata in cele trei variante de
plantare se ncadreaza in valorile recomandate(30cmz+ 5
cm), conf fig. 6, diferentele fiind minore intre variante;
Forta de trac tiune determinat a
- in teren arat si discuit inainte de plantare: 3,2 tf;
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- infield disked before planting: 3.8tf;
in field ploughed in autumn: 3.4 tf.
Error is comprised between +6...16%.
Power required
- infield ploughed and disked before planting : 20.58 kW;
- infield disked before planting: 25.59 kW;
- infield ploughed in autumn: 22.16 kW;

Error is comprised between +8...20%.

Consumption of fuel per hectare
- infield ploughed and disked before planting 22.11l/ha;

- disked before planting : 24.68 I/ha;
- infield ploughed in autumn : 20.4 | / ha.

Error is comprised between +8...10,5%.

Specialty literature in the field of agriculture
mechanizing has demonstrated that for an operation
designed to prepare the soil, other than ploughing,
minimum 20% out of fuel consumption is wasted..
Therefore, the fact that planting operation can be
achieved along with obtaining qualitative working
indexes according to relevant technologies, in minimum
tillage, with reduced fuel consumption and low cost,
represents an exemple to follow for agriculture and
forestry workers, in order to efficiently planting the
forestry seedlings.
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- in teren discuit inainte de plantare: 3,8tf;
- interen arat toamna: 3,4 tf.

Abaterea este cuprinsa intre +6...16%.

Puterea necesar a
- -in teren arat si discuit inainte de plantare: 20,58 kW;
- in teren discuit inainte de plantare: 25,59 kW;

- in teren arat toamna: 22,16 kW,

Abaterea este cuprinsa intre +8...20%.

Consumul de combustibil la hectar
- in teren arat si discuit inainte de plantare: 22,11l/ha;

- interen discuit inainte de plantare: 24,68 | / ha;
- interen arat toamna: 20,4 I/ha.

Abaterea este cuprinsa intre +8...10,5%.

Din literatura de specialitate din domeniul mecanizarii
agriculturii s-a constatat ca pentru o lucrare de pregatire a
solului, alta decét aratul, cel putin referitoare la consumul de
combustibil, se consuma minimum 20% din valoarea pentru
arat. Prin urmare faptul ca lucrarea de plantat se poate realiza, in
conditile obtinerii unor indici calitativi de lucru care se
incadreaza in limitele tehnologiilor, Tn teren prelucrat in variante
cu lucrari reduse, rezultdnd astfel economii substantiale de
combustibili si In cele din urma de resurse financiare, reprezinta
cai de urmat pentru lucratorii din agricultura si domeniul
forestier in vederea eficientizarii lucrarii de plantat puieti.
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