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Abstract: The paper presents the theoretical and
practical researches on the achievement and testing of a
trailed windrover for fodder harvesting which carries out
the operations of mowing, crushing and placing in
continous and uniform swath of grassy fodder plants on
the ground for natural drying,by a single passing. On the
windrover were tested two types of conditioning devices
for forages aiming the reduction of harvesting losses for
different types of crops.
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INTRODUCTION

Ensuring of a high quality forage throughout the year
is one of the main concerns of the animal breeders which
monitor the cost reduction by lowering losses at harvest
as well as obtaining of some forage with superior
nutritional quality and their conservation in advantageous
conditions. For this reason the forage harvesting is done
at biological maturity when it contains a high amount of
nutrients (proteins, phosphorus, potassium) and which
does not coincide most times with the maximum
vegetative mass. Globally the concerns in the field are
particularly complexes and include a wide range of
activities. Annual forage losses during harvest, transport,
storage and handling up to the animals feeding, are
estimated at 28...30% out of annual production, from
which about 20% are recorded during the harvest, as well
on field drying and 8...10% during storage and distribution
operations to animals [8].

Experimental measurements have shown that during
the first 4 days of stationing on the field of mowed forage
the dry matter losses are 1...1.5% per day and can reach
up to 4% daily for longer periods of time. The researches
conducted abroad and in our country have shown that it
can be reduced to half the forage stationary time in the
field by introducing the plant crushing operation,
respectively of the stalks along with mowing, process that
speeds up the the evaporation of water and equalizes
leaves and stalks drying [1, 4].

This operation can be performed with crushing devices
driven by tractor or, in most cases these are mounted on
mowers and the crushing is done simultaneously with
plants mowing in the field.

Due to these advantages, the manufacturing
companies have developed and diversified a wide range
of mowers with crushings called windrovers, which have
working widths up to 4.5 m, and in the field carries out in
one pass the mowing, crushing and placing the plants in
continuous swath on the ground, of various widths,
depending on the production requirements.

MATERIAL AND METHOD

INMA has performed and tested an experimental model
of towed windrover for harvesting forage called VTR-2.4
(fig. 1) intended for harvesting of grassy fodder plants
(alfalfa, clover, grasses, herbs mixed with vegetables) for
natural drying. Depending on the adopted working
technology, the green crops located in the swath may be
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Rezumat: In lucrare sunt prezentate cercetérile teoretice si
practice privind realizarea si incercarea unui vindrover
tractat pentru recoltat furaje care efectueza la o singura
trecere operatiile de cosire, strivire, si asezare pe sol in
brazda continua si uniforma a plantelor furajere ierboase n
vederea uscarii naturale. Pe vindrover au fost testate doua
tipuri de dispozitive pentru conditionat furaje urmarindu-se
reducerea pierderilor la recoltare a diferitelor culturi furajere
ierboase destinate pentru obtinerea fanului.

Cuvinte cheie: vindrover, plante furajere, insilozare, aparat
de taiere, strivitor de furaje cu valturi

INTRODUCERE

Asigurarea de furaje de buna calitate pe tot parcursul
anului este una din preocuparile de baza ale crescatorilor de
animale care urmaresc reducerea costurilor prin micsorarea
pierderilor la recoltare cat si obtinerea unor furaje cu calitati
nutritive superioare si conservarea acestora in conditii cat
mai avantajoase. Din acest motiv recoltarea furajelor se face
la maturitatea biologica cand acestea contin o cantitate
maxima de substante nutritive (proteine, fosfor, potasiu) si
care nu coincide de cele mai multe ori cu masa vegetala
maxima. Pe plan mondial preocuparile Tn domeniu sunt
deosebit de complexe si cuprind o paleta mare de activitati.
Anual pierderile de furaje n timpul recoltatului, transportului,
depozitarii si manipularii pana la administrarea la animale,
sunt estimate la 28...30% din productia anuala, din care
circa 20% se inregistreaza in timpul recoltatului dar si uscarii
pe camp iar 8...10% in timpul operatiunilor de depozitare si
distribuire la animale [3, 5, 6, 7, 8].

Masuratori experimentale au aratat ca in primele 4 zile
de stationare pe camp a furajelor cosite pierderile de
materie uscata sunt 1...1,5% pe zi putand ajunge pana la
4% pe zi pentru perioade mai mari de timp. Cercetarile
efectuate in strainatate si in tara au aratat ca poate fi
redus la jumatate timpul de sedere al furajelor pe camp
prin introducerea operatiei de strivire al plantei, respectiv
al tulpinilor odata cu cosirea, proces ce grabeste
evaporarea apei uniformizandu-se uscarea dintre frunze si
tulpini [1, 4].

Aceasta operatie se poate realiza cu dispozitive de
strivire actionate de tractor sau in cele mai multe cazuri
acestea sunt montate pe cositori iar strivitul se realizeaza
concomitent cu cositul plantelor din lan.

Datorita acestor avantaje firmele constructoare au
realizat si diversificat o gama variata de cositori cu
strivitoare denumite vindrovere, care au latimi de lucru de
pana la 4,5m, iar in procesul de lucru realizeaza la o singura
trecere cositul, strivitul si asezarea plantelor in brazda
continua pe sol, de diferite latimi, in functie de cerintele din
productie.

MATERIAL S| METODA

INMA a realizat si incercat un model experimental de
vindrover tractat pentru recoltarea furajelor, denumit VTR-
2,4, (fig. 1) destinat recoltarii plantelor furajere ierboase
(lucerna, trifoi, ierburi, amestecuri de ierburi cu
leguminoase) in vederea uscarii naturale. Tn functie de
tehnologia de lucru adoptata, plantele furajere aflate n
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collected when they reached the humidity of 50...55% for
the ensilage at low humidity, or left to dry until reach 20%
humidity, then being collected and stored as hay bulk or
bales [2].
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brazda pot fi adunate cand au ajuns la umiditatea de
50...55% pentru insilozarea la umiditate scazuta, sau lasate
sa se usuce pana la umiditatea de cca 20%, urméand a fi

adunate si depozitate sub forma de fan vrac sau balotati [2].

¢ |

Fig. 1 - The windrover VTR - 2.4 in aggregate with the tractor U650 / Vindroverul VTR —2.47n agregat cu tractorul U650

The towed windrover VTR-2.4 works in aggregate
with 55-80 HP tractors, being coupled to coupling bar
and the active elelments are powered from the PTO via
a cardanic transmission.

The windrover is carried on a frame equipped with
two wheels with low pressure tires and a hitch for
coupling to the tractor towing bar.

The cutting device is of rotating disc type driven by a
transmission with gears mounted n a metal housing.
The oval shaped rotating discs are placed above the
metal housing on which are positioned two knives
articulated by some special screws.

Given the diversity of forage crops from our country
(alfalfa, clover, mash, grasses, mixtures of vegretables
with herbs) that can be harvested with the forage
windrovers, INMA has conducted tests with different
forage crushing devices in different culture conditions,
in which it was observed the crushing effect on the
plants, the losses of material as well as the crushing
devices behavior under various adjustments and crop
conditions.

There were manufactured and tested the following
constructive variants of crushing devices:
crusher with two metal rollers with continuous
helical ribs;
crusher with two rollers, of which the upper one is
rubberized, and the lower is with helical ribs;
crusher with two rubberized rollers with equal
diameters and profiled surface;
crusher with rotor with elastic metallic claws;
crusher with rotor with articulated metallic bar and
with adjustable comb.

Vindroverul tractat VTR-2,4 lucreaza in agregat cu
tractoarele de 55-80 CP, cuplat la bara de tractiune, iar
organele de lucru sunt actionate de la priza de putere prin
intermediul unei transmisii cardanice.

Vindroverul este purtat pe un cadru de rulare prevazut
cu doud roti cu pneuri de joasa presiune si un protap
pentru cuplarea la bara de tractiune a tractorului.

Aparatul de taiere este de tipul cu discuri rotative
actionate de o transmisie cu roti dintate montate intr-o
carcasa metalica. Discurile rotative ovale sunt plasate
deasupra carcasei metalice, pe care sunt pozitionate doua
cutite articulate prin intermediul unor suruburi speciale.

Tindnd cont de diversitatea culturilor furajere din tara
noastra (lucerna, trifoi, borceag, ierburi, amestecuri de
leguminoase cu ierburi) care se pot recolta cu
vindroverele de furaje, INMA a efectuat incercari cu
diferite dispozitive de strivit furaje In diferite conditii de
cultura, in cadrul carora s-a urmarit efectul strivirii asupra
plantelor, precum si a pierderilor de material si
functionarea strivitoarelor in diferite conditii de reglaj si
cultura.

Au fost realizate si Tncercate urmatoarele variante
constructive de dispozitive de strivit:
strivitor cu doua valturi metalice cu nervuri continue
elicoidale;
strivitor cu doud valturi, dintre care cel superior
cauciucat, iar cel inferior cu nervuri elicoidale;
strivitor cu doua valturi cauciucate cu diametre egale
si cu suprafata profilata;
strivitor cu rotor cu gheare metalice elestice;
stirivitor cu rotor cu bare metalice articulate si cu
pieptene reglabil.

direction of movementf
'h directia de deplasare

Fig. 2 - The working process of the crusher with rollers / Procesul de lucru al strivitorului cu valturi

Devices for crushing with two rollers (fig. 2) mainly consist
of two rollers of different diameters pos. 2 and 3 mounted
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Dispozitivele de strivit cu doud valturi (fig. 2) sunt constituite
in principal din doua valturi de diametre diferite poz. 2 si 3
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by means of some oscillating bearings on two walls of
metal sheet, the deflector pos. 4 and cutting device pos. 1.
On the rollers surface were applied straight or helical ribs,
and the upper roller is able to float vertically depending on
the thickness of the layer of plants passing through crusher.
The working process of these crushers is the following: the
forage plants mowed from the field are taken over by the
two rollers having different directions of rotation and due to
the pressing force between the two rollers the plants are
laminated and the ribs from their surface perform the actual
crushing. The peripheral speed of the two rollers pos. 2 and
3 fosters the throwing in the back of plants crushed in the
deflector pos. 4, falling into continuous swath on the ground.

adjustable screen
paravan reglakil

rotar with elastic claws
rotor cu gheare elastice
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montate prin intermediul unor lagare oscilante pe doi pereti
din tabla, deflectorul poz. 4 si aparatul de taiere poz. 1. Valturile
au aplicate pe suprafatd nervuri drepte sau elicoidale, iar
valtul superior are posibilitatea flotarii pe verticala in functie
de grosimea stratului de plante care trece prin strivitor.

Procesul de lucru al acestor strivitoare este urmatorul:
plantele furajere cosite din lan sunt preluate de cele doua
valturi care au sensuri de rotatie diferite si datorita fortei de
apasare dintre cele doud valturi plantele sunt laminate iar
nervurile de pe suprafata lor realizeaza strivirea propriuzisa.
Viteza periferica a celor doua valturi poz. 2 si 3 favorizeaza
aruncarea n spate a plantelor strivite in deflecorul poz. 4
cazand in brazda continua pe sol.

adjustable comby
pieptene reglakil

ratar with aticulated barsd
ratar cu bare adiculate

ey ity e

a) crushing device with elastic claws /strivitor cu gheare elastice b) crushing device with articulated bars /strivitor cu bare articulate
Fig. 3 — The working process of the crusher with rotor / Procesul de lucru al strivitorului cu rotor

Devices for crushing with rotor with claws or articulated
bars (fig. 3) are of metal construction and the active working
element is a cylindrical rotor on which are mounted metal
claws or other rigid materials, evenly distributed over the
whole length of the rotor.

The working principle of these crushers is the following:
the forage plants mowed from the field are processed by
the claws or the bars of rotor and engaged in the direction
of rotation. The crushing itself occurs by rubbing the plants
(even hitting them) of a screen located at the top of the
trajectory of claws, which can be near rotor, intensifying the
process of friction and crushing of plants (fig. 3a).

In the case of the rotor and comb crusher (fig. 3b) the
crushing process is intensive and includes several phases:
- in the first stage the plants are taken over by the bars of
the rotor and are crushed by hitting;
in the second phase, the plants are struck by hood,
impact contributing to accentuate the cracks and
breaking of waxy film that covers the stalks;
in the third phase the plants are passed through the
comb teeth, where takes place also a defibering process.

The main characteristics of the windrover VTR 2.4 are
the following:
o the working widths, m ....................
o type of the cutting device with rotating discs;
o frequency of rotation of the discs, min~ L. 2700;
o the number of rotating discs, pcs .............6;
o the number of knives per disc, pcs
o type of crusher, with two rollers shaft;

o working width of the crusher, m. ............... 1750;

o ACtUALiON ......oeeviiiiiiiie i 55 ... 85 hp tractor
e PTOspeed, Min™ ..o, 540;

e maximum working speed, km/h. ............... 10;

e cutting height, mm. ... 40...60;

o swath width of material, m. .................... 0.8...1,2

o weight, daN. ........oociiiiiii e 1840;

The main technical and functional characteristics of the
crushers are presented in table 1 and 2.
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Dispozitivele de strivit cu rotor cu gheare sau bare articulate
(fig. 3) sunt de constructie metalica, iar organul de lucru activ
il constituie un rotor cilindric pe care sunt montate gheare
metalice sau din alte materiale rigide, distribuite uniform pe
toata lungimea rotorului.

Principiul de lucru al acestor strivitoare este urmatorul:
plantele furajere cosite din lan sunt prelucrate de ghearele
sau barele rotorului si antrenate in sensul de rotatie. Strivirea
propriu-zisa are loc prin frecarea plantelor (chiar izbirea lor)
de un paravan situat in partea supericara a traiectoriei
ghearelor, care se poate apropia de rotor, intensificand
procesul de frecare si strivire a plantelor (fig. 3a).

Tn cazul strivitorului cu rotor si pieptene (fig. 3b) procesul
de strivire este mai intens si cuprinde mai multe faze:

- In prima faza plantele sunt preluate de barele rotorului, si
sunt strivite prin lovire;

- In a doua faza, plantele sunt lovite de capota, lovire care
contribuie la accentuarea fisurilor si spargerea peliculei
ceroase care acopera tulpinile;

- In faza a treia plantele sunt trecute printre dintii pieptenului,
unde are loc si o defibrare.

Principalele caracteristici ale vindroverului VTR 2,4 sunt
urmatoarele:

e latimea de lucru, m

o tipul aparatului de taiere

o frecventa de rotatie a discurilor, min~ Lo 2700;

e numarul discurilor rotative, buc ................

e numarul cutitelor pe disc, buc .................. 2;

e tipul strivitorului, cu doua valturi;

e latimea de lucru a strivitorului, m. ............ 1750;

e actionare. .......ccccoeeviiiiiiieeiiiees tractor de 55...85 CP
o turatia prizei de putere, min™t 540;

e vitezade lucrumax., km/h ......cccceevvvvnrennnn. 10;

e inaltimea de taiere, mm ..........ccccceecirrnnnen. 40...60;

e |atimea brazdei de material, m .................. 0.8...1,2

e greutatea, daN .........ccccoecviiieeiiiiiiiee e, 1840;

Principalele caracteristici tehnice si
strivitoarelor sunt prezentate in tabelul 1 si 2.

functionale ale
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Fig. 4 - The windrover VTR -2.4 to harvesting alfalfa / Vindroverul VTR -2,4 la recoltat lucerna

Table 1/ Tabelul 1
Technical characteristics of crushers with rollers / Caracteristici tehnice ale strivitoarelor cu valturi

Type of crusher / Tipul strivitorului
. With a metal roller and a 2 equal rollers shaft
Specification / Specificatie M.U.J| 2 riffled metal roII_ers rubberized roller / cu un | rubberized and profiled /
’ UM shaft / 2 valfuri valt metalic si un valt | 2 valturi egale cauciucate
metalice nervurate ’ el ’ furt g
cauciucat si profilate
Constructive Work'mvg width / L&timea m 27 27 27
constructiva de lucru
Rollers shaft diameter / upper / superior mm 168 168 185
Diametrul valturilor | lower/ inferior 195 195 185
Rollers shaft speed / upper / superior otfmin 741 741 705
Turatia valturilor lower/ inferior 635 635 705
) ) rotor with elastic claws / rotor with articulated bars and comb
rotor cu gheare elastice | rotor cu bare articulate si pieptene
Constructive working width / Latimea constructiva
’ m 2.7 2.7
de lucru
Active range of claws / Raza activa a ghearelor | mm 280 260
Claws pace / Pasul ghearelor mm 85 107

The tests were performed in aggregate with the 65 HP
tractor of Romanian manufacturing.

The average values of working qualitative indexes at
harvest alfalfa are presented in table 2.

Incercarile au fost efectuate in agregat cu tractorul de
65 CP. de fabricatie romaneasca.

Valorile medii ale indicilor calitativi de lucru la recoltat
lucerna sunt prezentati in tabelul 2.

Table 2/ Tabelul 2
Technical characteristics / Caracteristici tehnice

Index designation / Denumirea indicelui M.U./ Determined Vall.Je / <
U.M. Valoarea determinata

Effective working width / Latimea efectiva de lucru m 2150
Cutting height (stubble) / fnéltimea de taiere (mirigtea) mm 60
Working speed / Viteza de lucru km/h 6.2....8.0
Crushing degree of plants / Gradul de strivire a plantelor % 85
Characteristics of swaths / Caracteristicele brazdelor
e width / /dfime mm 09-16
e height / inalfime mm -
e weight (at harvest) / greutate (in momentul recoltarii) kg/m.l. approx. 3.2
Loss of material / Pierderi de material % 15

The cutting height was 60 mm (according to the
agrotechnical requirements for harvesting alfalfa) and
was uniform throughout the entire working width. It must
be noted that the cutting hight can be adjusted between
40 and 80 mm depending on requirements of land and
culture.

The optimum working speed was 7.5..8.0 km/h,
however in the conditions of well leveled land is possible
to work with speeds up to 10 km/h at an appropriate
cutting height.
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Inaltimea de taiere a fost de 60 mm (conform
cerintelor agrotehnice pentru recoltat lucernd) si a fost
uniforma pe toata latimea de lucru. De mentionat faptul
ca din reglaje se pot obtine Tnaltimi de taiere cuprinse
intre 40...80 mm 1in functie de cerintele de teren si
cultura.

Viteza optima de lucru a fost de 7,5...8,0 km/h, insa in
conditiile unui teren bine nivelat se poate lucra cu viteze
de péna la 10 km/h in conditile unei Tnaltimi
corespunzatoare de taiere.
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The crushing degree was calculated with equation (1):
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REZULTATE

>\:(1_

where: S; = sample plant mass remained uncrushed and
S, = total sample plants mass passed through crusher
[2].

It was considered crushed plant any plant whose stalk
was strangled in at least two places.

Material losses were determined by the relation (2):

where: 8 = mass of small leaf and plant fragments
collected from the ground by removing the swath
immediately after crushing and S; = total mass of plants
from the sample surface, [4].

The testings of experimental models of crushers were
conducted during the summer (June - August) at SC
Agroindustrial Pantelimon, Illifov County, and ICPCP
Magurele Brasov, and the main biological characteristics
of forage crops in which took place the testings are
presented in table 3. In table 4 are presented the working
indices of the crusher with rollers and in table 5 are
shown the working indices of the crusher with claws.

Gradul de strivire s-a calculat cu relatia (1):

1

S

2

) x 100 (%) 1)

unde: S1 = masa plantelor din proba ramase nestrivite si
S2 = masa totala a plantelor dintr-o proba trecuta prin
strivitor [2].

S-a considerat planta strivitda orice plantda a carei

tulpina a fost strangulata in cel putin doua locuri.

S,

Pierderile de material s-au determinat cu relatia (2):

x100 (%) 2

unde: & = masa frunzulitelor si fragmentelor de plante
adunate de pe sol prin indepartarea brazdei imediat dupa
strivire si S2 = masa totald a plantelor de pe suprafata
probei, [4].

Incercarile modelelor experimentale de strivitoare s-au
efectuat in perioada de vara (iunie-august) la S.C.
Agroindustriala Pantelimon, jud. llifov, si ICPCP Magurele
Brasov, iar principalele caracteristici biologice ale culturilor
furajere in care au avut loc incercarile sunt prezentate in
tabelul 3. In tabelul 4 sunt prezentati indicii de lucru ai
strivitorului cu valturi si Tn tabelul 5 sunt indicii de lucru ai
strivitorului cu gheare.

Table 3/ Tabelul 3

Biological characteristics of forage crops / Caracteristici biologice ale culturilor furajere

Forage crop / Cultura furajera

Specification / Specificatie I\S'\U/I/ Alfalfa first mowing / Alfalfa the ll-nd mowing / Cultivated hayfield /
o Lucerna coasa l-a Lucerna coasa a-ll-a Féaneata cultivata
Green mass production / Productia tha 195 14.7 234
de masa verde
The average height of the plants /
Inaltimea medie a plantelor mm 600 535 600
The average length of the plants / mm 760 600 730

Lungimea medie a plantelor

Vegetation stage / Stagiul de vegetatie -

50% blossomed / inflorit

70% blossomed / inflorit

Earing / Inspicare

Humidity of plants / Umiditatea plantelor | % 78.30 76.20 75.50
- festuca............... 35
- lolium p...c..eeee. 10
Botanical composition / Compozitia - alfalfa / lucerna: 83 - alfalfa / lucerna =95 - agrostis tenuis....20
U ’ % . . - dactilis g............ 10
botanica - other plants / alte plante: 17 | - other plants / alte plante: 5 | trifolium r 5

- lotus caniculatus..5
- other species / alte specii: 15

Table 4/ Tabelul 4

Working indexes - crusher with rollers / Indici de lucru - strivitorul cu valturi

Forage crop /Cultura furajera

Specification / Specificatie '\L/IJ&/ Alfalfa first mowing / | Alfalfa the Il-nd mowing /| Cultivated hayfield /
" | Lucerna coasa l-a Lucerna coasa a-ll-a Féneata cultivata

Green mass production / Productia de maséa verde | t/ha 19.5 14.7 234
Flow rate of material passing through crusher /| t/ha 24.3 24.1 24.3
Debitul de material ce trece prin strivitor kgls 6.75 6.68 6.5
Degree of crushing plants for the version with /
Gradul de strivire al plantelor pentru varianta cu:
o ribbed steel rollers / valturi cu nervuri metalice % 82 y -
e one metal and one rubberized roller / un valt % 88 83 )

metalic gi celglalt cauciucat . ' % 87 90 20
o profiled rubberised rollers / valtun cauciucate profilate
Material losses caused by crushing / Pierderi de
material cauzate de strivire:
a) ribbed steel rollers / valturi cu nervuri metalice % 14 11 <1
b) one metal and one rubberized roller / un valt| % 11 1.0
metalic si celalalt cauciucat
c) profiled rubberised rollers / valturi cuciucate profilate % 1.0 <1
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Table 5/ Tabelul 5

Working indexes - crusher with claws / Indici de lucru — strivitor cu gheare

Forage crop / Cultura furajer
T L M.U./ _ : :
Specification / Specificatie UM. | Alfalfathell-nd mowing/ | Cultivated hayfield /
Lucerna coasa a-ll-a Féneata cultivata
Green mass production / Productia de masé verde t/ha 14.7 23,4
Flow rate of material passing through the rollers / Debitul de material | t/ha 24.1 24.3
ce trece printre valturi kals 6.68 6.5
Degree of crushing plants for / Gradul de strivire al plantelor pentru:
e crusher with rotor with claws / strivitor cu rotor cu gheare .
e crusher with rotor with bars and comb / strivitor cu rotor cu bare si of gg ;3
pieptene 0

Material losses, total / Pierderi de material, total % 5.7..8.0 1.0..1.3
o little leaves / frunzulite % 4.5..6.0 -

- % 1.2..20 -
o fragments of stalks / fragmente de tulpini

without crushing /|
fara strivire
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Fig. 5 - Influence of crushing upon alfalfa / Influenta strivirii asupra lucernei
a) crushing device with rollers/ dispozitiv de strivit cu valturi; b) crushing device with elastic claws/dispozitiv de strivit cu gheare elastic
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The field of alfalfa was characterized by an uniform
height ground leveled and cleaned of impurities.

The field of hayfield was well developed, the land
presented small bumps and frequent mole mounds.

The results of tests obtained in different culture
conditions with the towed windrover VTR 2.4 equipped
with crushing devices with rollers, are presented in the
table 5, and the results of those with rotor with claws are
presented in the table 6.

Appropriate to the material flow rate which corresponded
to the optimum working regime, the thickness of the
material layer was between 10 and 30 mm.
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Lanul de lucernd s-a caracterizat printr-o naltime
uniforma, teren nivelat si curatat de impuritati.

Lanul de faneatd a fost bine dezvoltat, terenul a
prezentat mici denivelari si frecvente musuroaie de cartita.

Rezultatele incercarilor obtinute in diferite conditii de
cultura cu vindroverul tractat VTR 2,4 echipat cu
dispozitive de strivit cu valturi, sunt prezentate in tabelul
5, iar rezultatele celor cu rotor cu gheare sunt prezentate
n tabelul 6.

Corespunzator debitului de material care a corespuns
regimului optim de lucru, grosimea stratului de material a
fost cuprinsa intre 10...30 mm.
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CONCLUSIONS

Analyzing the results from Tables 5 and 6 obtained at
tests with experimental models of crushers for forages it
has been found the following:

1. The crushers with rollers characterized by a reduced
aggressiveness on plants, perform an appropriate degree
of crushing of 82 ... 93% at crushing alfalfa and a small
crushing degree (not satisfactory) of 20%, at herbs. The
losses of material are within 1 ... 1.4% at alfalfa, and at
herbs are insignificant having values below 1%. The
variant of riffled metal roller crusher realized losses greater
than the rubberized variants, but are located below 1.5%
according to the agro-technical requirements imposed to
these types of machinery.

2. The crushers with rotor which are characterized by a
greater aggressiveness on the plants, achieve a high
degree of crushing, of 99% at crushing alfalfa, at herbs the
degree of crushing being of 73 ... 87%. Due to high
mechanical action on the plants, the loss of material at
alfalfa crushing is between 5.7 ... 8.0% (well above the
limit of 1.5% allowed by the agrotechnical requirements)
and consist of little leaves detached from the stalks as well
of fragments and peaks of stalks. In the case of herbs
stalks crushing the losses of material are within the normal
range, namely about 1 ... 1.3%.

To highlight the efficiency of crushing of plants was
pursued the dynamics of crushed plants drying compared
with those non-crushed, both for alfalfa and for herbs. It
was used the version of crusher with rollers with one of
the rollers rubberized compared with the crusher with
rotor with elastic claws, and the results are shown in the
graphs in Figure 5. and Fig. 6. It is found that after two
days of sun exposure, the crushed plants reach the
humidity of 25 ... 30%, and the uncrushed plants reach
the humidity of about 40% with great unevenness
between the side exposed to the sun and the swath
bottom. It has also found the insignificant influence of the
use of the crusher with rollers on the herbs from the
grasslands, because, due to the low level of crushing
(20%), the plants dry harder compared to those crushed
by the crusher with rotor with elastic claws carrying out an
adequate degree of crushing of 87%.

Based on results obtained at tests with experimental
models of forages crushing devices can be drawn the
following conclusions and recommendations:

- the crushers with rollers are suitable for the crushing of
brittle forages (alfalfa, clover) with little leafs that can be
easily detached under high mechanical action, producing
a corresponding crushing degree under the conditions of
low losses (fig. 5). Due to reduced aggressiveness on the
plants their use is not recommended for the crushing of
herbs from the grasslands, because the effects are
insignificant and the energy consumption is high.

- the crushers with rotor with elastic claws or with
articulated bars (fig. 6), due to high mechanical action on
the plants, are recommended for the crushing of herbs
from the grasslands, where they provide a suitable
crushing and defibering of plants, respectively 73 ... 87%,
under the conditions of relatively small losses. Use of
these crushers is not recommended for the crushing of
alfalfa or clover because of large losses that they produce
by splitting of little leafs, the breaking of the peaks or of the
stalks.
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CONCLUZII

Analizand rezultatele din tabelele 5 si 6 obtinute la
incercari cu modelele experimentale de strivitoare pentru
furaje se constata urmatoarele:
1. Strivitoarele cu valfuri care se caracterizeaza printr-o
agresivitate redusa asupra plantelor, realizeazad un grad
de strivire corespunzator de 82...93% la strivit lucerna si
un grad de strivire mic (nesatisfacator) de 20%, la ierburi.
Pierderile de material se situeaza in limitele de 1...1,4% la
lucernd, iar la ierburi sunt nesemnificative avand valori
mai mici de 1%. Varianta de strivitor cu valturile metalice
nervurate au realizat pierderi mai mari decéat variantele
cauciucate, dar se situeaza sub 1,5% conform cerintelor
agrotehnice impuse acestor tipuri de magini.
2. Strivitoarele cu rotor care se caracterizeaza printr-o
agresivitate mai mare asupra plantelor, realizeazd un
grad de strivire mare, de 99% la strivit lucerna, la ierburi
gradul de strivire fiind de 73..87%. Datoritd actiunii
mecanice mari asupra plantelor, pierderile de material la
strivit lucerna sunt cuprinse intre 5,7...8,0% (cu mult
peste limita de 1,5% admisa de cerintele agrotehnice) si
sunt constituite din frunzulite desprinse de pe tulpini precum
si din fragmente si varfuri de tulpini. Tn cazul strivirii
tulpinilor de ierburi pierderile de material se situeaza la
limite normale situdndu-se n jurul valorii de 1...1,3%.

Pentru a scoate in evidenta eficienta strivirii plantelor
s-a urmarit dinamica uscarii plantelor strivite in
comparatie cu cele nestrivite, atat pentru lucerna cét si
pentru ierburi. S-a folosit varianta de strivitor cu valturi
cu unul din valturi cauciucat comparativ cu strivitorul cu
rotor cu gheare elastice, iar rezultatele sunt prezentate
in graficele din fig.5. si fig. 6. Se constata ca dupa doua
zile de expunere la soare, plantele strivite ajung la
umiditatea de 25...30%, iar plantele nestrivite ajung la
umiditatea de cca. 40% cu neuniformitate mare ntre
partea expusa la soare si fundul brazdei. Se constata de
asemenea influenta nesemnificativa a  folosirii
strivitorului cu valturi asupra ierburilor de pe pajisti,
deoarece datorita gradului scazut de strivire (20%),
plantele se usuca mai greu in comparatie cu cele strivite
de strivitorul cu rotor cu gheare elastice care realizeaza
un grad de strivire corespunzator de 87%.

Pe baza rezultatelor obtinute la incercari cu modele
experimentale de dispozitive de strivit furaje se desprind
urmatoarele concluzii si recomandari:

- strivitoarele cu valfuri sunt recomandate pentru strivirea
furajelor fragile (lucerna, trifoi) cu frunzulite care se pot
desprinde ugor sub actiuni mecanice mari, realizdnd un
grad de strivire corespunzator in conditiile unor pierderi
reduse (fig. 5). Datorita agresivitatii reduse asupra plantelor
nu se recomanda utilizarea lor pentru strivirea ierburilor
de pe pajisti, intrucat efectele sunt nesemnificative iar
consumul energetic este mare.

- strivitoarele cu rotor cu gheare elastice sau cu bare
articulate (fig. 6) datoritéd actiunii mecanice mari asupra
plantelor, sunt recomandate pentru strivirea ierburilor de
pe pajisti, unde realizeaza o strivire si o defibrare
corespunzatoare a plantelor, respectiv 73...87%, in
conditiile unor pierderi relativ mici. Folosirea acestor
strivitoare nu se recomanda pentru strivirea lucernei sau
trifoiului datorita pierderilor mari pe care le produc prin
desprinderea frunzulitelor, ruperea varfurilor sau a
tulpinilor.
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