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Abstract: To achieve high efficiency in exploiting the
existing agricultural harvesting machines and gathering
fibrous fodder the specialists should be always
preoccupied to improve these machines performance.
This is possible through careful consideration of each
working process, performed by the machine, which at its
turn should lead to ideal values. In this paper we have
proposed improvements of cutter grinding operation,
comprising the self loading trailers.
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INTRODUCTION

Shredding, chopping fibrous fodder is considered a
complex technological process, not to mention a very
expensive operation. Choosing a random profile knife can
increase these costs. To reduce energy losses caused by
the improper shredding blade used, we considered
important to study and research the cutting phenomenon
[1,2,3,4,5,6]

We analyzed the movement of a material point along
the cutter edge which is located in the intake channel for
fibrous fodder shredding, under certain conditions.. So,
we want to achieve a universal blade profile usable to the
self-loading fodder trailers.

MATHERIAL AND METHOD

Starting from the cutting process carried out along the
intake channel of a self-loading fodder trailer we can
graphically represent this in the next image (fig. 1):

Rezumat: Pentru a obfine un randament ridicat in exploatarea
maginilor agricole existente Tn domeniul recoltatului si adunatului
furajelor fibroase, trebuie in permanenta s& existe preocupari
din partea specialistilor de a le imbunétéfii performantele ale
acestora. Acest lucru este posibil printr-o analizd atenta al
fiecdrui proces de lucru, n parte, executat de masing, care la
randul lui trebuie s& tind4 cétre valori ideale. Tn aceastd lucrare
am propus mbunétéfiri la funcfionarea cufitului de marunfire,
care intrd in componenfa remorcilor autoincarcatoare de furaje.

Cuvinte cheie: profilul cufitului

INTRODUCERE

Maruntirea, tocarea furajelor fibroase se considera un
proces tehnologic complex i nu in ultimul rand o operatiune
extrem de costisitoare. Alegerea unui profil de cutit la intamplare
poate sporii aceste costuri. Pentru a reduce pierderile
energetice cauzate de utilizarea cutitelor necorespunzatoare
la maruntirea furajelor fibroase, am considerat important
studiul si cercetarea fenomenului de taiere [1, 2, 3, 4, 5, 6].

Se urmareste analiza deplasarii unui punct material
pe taisul cutitului agezat Tn canalul de maruntire a furajelor
fibroase Tn anumite conditii. Astfel, dorim sa obtinem
profilul  cutitului  universal utilizabil la remorcile
autoincarcatoare furaje.

MATERIAL $I METODAE

Pornind de la procesul de tdiere ce se petrece ntr-un canal
de alimentare al unei remorci autoincarcatoare furaje, se poate
afirma ca acest lucru se reprezenta in mod schematic conform fig.1.

Fig. 1 - The cutting process carried out along the intake channel of a self-loading trailer /
Reprezentarea schematica a procesului de taiere din canalul de alimentare al unei remorci autoincdrcatoare furaje

The chopping drum 1 has been featured with
parallel counter blades 2 U shaped, set so that the
main cutter 3 placed in intake compartment 4 can
pass between them.
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Toba de tocare, notatda cu 1 este echipatda cu
contracutite 2, care sunt de forma literei,,u” paralele,
asezate astfel incat printre ele sa poata sa treaca cutitul
propriu-zis 3, care este asezat in canalul de alimentare 4.
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The blades are regularly jointed depending on the
targeted tehnological demands, and can be inserted or
removed from the intake channel, their number being able
to oscillate depending on:
the forage type;
the forage’s humidity at cutting time;
the agricultural and livestock standards;
preservation method used before giving it for
consume

This jointing system 5 also protects the cutters from
destruction or damage in the event of coming against
rough materials in the intake channel.

The rotation of the chopping drum should be marked
by w, and the radiuses are according to R marking the
radius of the chopping drum featured with counter blades
r represents the radius of the drum. During the rotation of
the cutting barrel the counter blades grab the forage
material and pass it over the cutter set in the intake
channel. The cutting process is optimum if we have a
latitudinal and longitudinal movement which describes
the slide cutting.

RESULTS

After choosing the cutting method we need to
estabilish the cutter’s profile that will permit the execution
of the chosen work conditions.

By analyzing the movement of a material unit on the
cutter’s blade, forced by the counter blade, with the center
in the turning center of the cutting drum, in a XOY
coordinates system, we find that:
slide cutting is performed at each angular displacement
de if there is a radial displacement do
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Cutitele de reguld sunt articulate, Tn functie de
cerintele tehnologice urmarite se pot introduce sau scoate
din canal de alimentare, numarul lor variaza in strénsa
legatura cu:

= felul furajului;
umiditatea acestuia In momentul maruntirii;
cerintele agro-zootehnice impuse;
modalitatea de conservare al acestuia inhainte de
a da in consum.

Acest sistem de articulare 5, permite totodata salvarea de la
distrugere sau avarierea cutitelor caz de patrundere n canalul de
alimentare a unor piese metalice si a pietrelor sau alte materiale dure.

Rotatia tobei de tocare se noteaza cu w, iar razele
sunt dupa cum urmeaza R raza tobei de tocare echipat cu
contracutit, r reprezintad raza tobei propriu-zisa. In cazul
rotirii tobei, contracutitul apuca materialul furajer si tinde
sa treaca peste cutitul agezat in canalul de alimentare.
Procesul de taiere se desfagoara in conditii bune daca se
realizeaza deplasarea cutitului atat pe directia radiala, cat
si pe directia transversald, ceea ce reprezinta de fapt
taierea cu alunecare.

REZULTATE

Dupa stabilirea tipului de taiere, trebuie sa stabilim si
profilul cutitelor care ne va permite executarea regimului
de lucru ales.

Analizdnd miscarea unui punct material, care se
deplaseaza pe taisul cutitului, fortat de contracutit, intr-un
sistem de coordonate XOY, cu centrul ales In centrul de
rotatie a tobei de tocare:
se realizeaza taierea cu alunecare daca la fiecare
deplasare unghiulara d@ are loc o deplasare radiala dd

aé
—— =k, (1)
do
= Kk is a constant value showing the ratio between forces = k este o valoare constanta, reprezenta factorul de
that operate vertically and horizontally in slide cutting taiere cu alunecare
do
df =k—, 2
0
by multiplying the above equality we get: nmultind egalitatea de mai sus cu dt, se obtin:
dé do
—dt=k—, 3)
dt 1)
do
it =k— 4
0
where: unde:

Cu is the angle rotation speed of the drum;

O is the measured length from O (the center of the
coordinates axes that is the same with the center of
the rotation of drum) to the material unit that moved
on the cutter’s blade;

Bthe angle formed by the material unit in the XOY
coordinate system during the movement along the
cutter’'s blade from the beginning to the end of the
cut.

By fitting this ratio in, we get:

a).:[dt = kj:(?,
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Cu este viteza unghiulara a tobei;

O este lungimea masurata din punctul O (centrul
axelor de coordonate ce coincide cu centrul de
rotatie a tobei) pana la punctul material care s-a
deplasat pe taisul cutitului;

6 unghiul realizat in sistemul de coordonate XOY
de punctul material in timpul deplasarii pe taisul
cutitului socotit de la inceperea taierii, pana la
terminarea taierii.

Integrand aceasta relatie, se obtine:

®)

(6)
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where: unde:
i= £|né, it results the movement of the material i = Emé, de unde rezultd ecuatia de migcare a
w « R
unit on the cutter's blade ratio, which is the curve punctului material pe taisul cutitului, adica curba
that determines the cutter’s profile: care determina profilul cutitului:
9
0 =Rek (7
where : unde:
o
w=—1=0=kIn= ®)
[ R
If were : 8 =a = O =r , where r is the drum’s in cazul cand 8 = a = & = r, unde r este raza

radius (fig. 1) the above ratio becomes:

tobei (fig. 1), ecuatia de mai sus devine de forma urmatoare:

r = Re" ©)
r a
— =gk (10)
R
—~ k= Lr (11)
In—
R

where: @ represents the maximum angle where J =r.
By replacing the ratio of the trajectory of the material
unit movement on the cutter’s blade we get:

:J:F{—
R

By obtaining the above ratio we can replace in order to
check it some known values of good results obtained with
existing farming machines.

The values of fangle oscillate between 0 to 90°, and
usually are not higher than 70°.

R represents the length of one of the counter blades;
to which we add the r radius of the drum. R’s value
oscillates between broad limits, usually the necessary
power for rotating the drum is considered, and also the
forage type is considered, its humidity, so R = 250 — 450
mm, the lift — cutting barrel’s values are situated between r
= 150 — 350 mm.

K value that considers the cutting method used in
the process oscillates between different values k = 1.8
— 2.25. This is normal as it is a force proportion
between the forces that act vertically on the forage and
the force that acts horizontally for moving the cutter,
performing a slide cut. This requires a reduce use of
forces performing a continuous cut without shock or
vibrations.

This permits to manufacture equipment with
enhanced working capacity without altering the quality
required by the agricultural and livestock standards.

We can see that the extreme values of ¢ oscillate

between maximum, when &= 0,5 = R; and reach the
minimum value when g = g .6 =r .
By representing these values on a graphic fig.2,
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unde: @ reprezinta unghiul maxim la care § =r.
Inlocuind in ecuatia ce descrie traiectoria de migcare
a punctului material pe taigul cutitului, se obtine:

Reg[InLRJ , (12)
8
{ef
8
LR] (14)

Obtindnd relatia de mai sus, putem sa Tnlocuim
pentru verificarea ei unele valori cunoscute de la utilajele
existente care au dat rezultate bune Tn exploatare.

Valorile unghiului & oscileaza ntre 0 si 90°, iar in

majoritatea cazurilor nu depaseste 70°.

R reprezinta lungimea degetului contracutitului la
care se adauga raza r a tobei. Valoarea lui R oscileaza
intre limite largi, de reguld se tine seama de puterea
necesara pentru angrenarea tobei, de felul furajului care
urmeaza a fi tocat, de umiditatea acestuia, etc., astfel R =
250 — 450 mm, valorile tobei de ridicare-tocare de regula
se regasesc intre r = 150 — 350 mm.

Valoarea coeficientului k care tine seama de tipul taierii
utilizat in cadrul procesului de lucru oscileaza intre diferite
valori. Acest lucru este firesc, tinnd cont ca este vorba de
un raport de forte dintre cele care actioneaza pe verticala
asupra furajului si cele care actioneaza pe plan orizontal
in vederea deplasarii cutitului, realizdnd o taiere cu
alunecare, care presupune un consum redus de forte, realizarea
taieturii facandu-se continuu, fara socuri si vibratii.

Acest lucru ne permite construirea unor utilaje cu
capacitate de lucru sporite, pastrand nealterat calitatea
impusa de cerintele agro-zootehnice.

Se poate observa ca valorile extreme a lui

J oscileaza ntre maxima, cand @ = 0, 0 = R; minima
atinge la valoarea @ =&, o =r.
Reprezentand grafic aceste valori, figura 2., tindnd
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considering their oscillation scales, we can obtain and
build the cutter’s pofile.

For each precise value of R and r, by calculating k's
values we will draw a number of curves of angle

oscillation @ from 0 — 90°.

INMATEH — Agricubtural Engineetin

seama de plajele de variatie ale acestora, se reuseste
obtinerea si construirea profilului cutitului.

Pentru fiecare valoare exacta a lui R si r, socotind
valorile lui k se va trasa o familie de curbe pentru variatii
unghiulare &de la 0 -90°.

i}
==
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]

4
unghi gr.]

fill

Fig. 2 — Graphical representation of the values of 8(8) for each precise value of k's; when R = 350 mm and r = 200 mm /
Reprezentarea grafica a valorilor 6 (6) pentru fiecare valoare exactd a k; atunci cand R = 350 mm si r = 200 mm

CONCLUSIONS

By studying the research made on the cutter's
profile obtained by slide cutting we found the
following:
= due to low consumption of specific cutting force per
unit area in machine operation is performed minimum fuel
consumption compared to similar machines not using this
type of knife;
= shocks significantly decreased during the cutting in the
supply channel of the machine, because cutting is
performed on the entire length of the blade by continously
moving the fodder on the knife edge, while there is also a
pressing force perpendicular to the knife edge (slide
cutting );
= a fodder minced at lengths according to requirements
and standards of modern livestock agriculture is obtained.
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CONCLUZII

Cercetarile in scopul realizarii unui profil de cutit
universal utilizabil, au fost finalizate cu obtinerea unui profil
care are urmatoarele avantaje in exploatare:
datoritd consumului mic de forta de taiere specifica pe
unitate de suprafata, in functionarea utilajului se realizeaza
un consum minim de combustibil, fatd de utilaje
asemanatoare care nu utilizeaza acest tip de cutit;
= s-a redus considerabil socurile produse 1in timpul
executarii tadierilor in canalul de alimentare al utilajului,
deoarece taierea se realizeaza pe intreaga lungime a
cutitului, prin deplasarea continua a materialului furajer pe
taisul cutitului, totodatd existdnd si o fortd de presare
perpendiculara pe taisul cutitului (taiere cu alunecare);
= se obtine un furaj maruntit la lungimi corespunzatoare
cerintelor gi standardelor agro-zootehnice moderne.
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