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Abstract: The article presents the part four of the study of
pile displacement on the straw walker of conventional
grain combine harvesters, in order to determine the
structural and functional characteristics of the straw
walker, to increase its working capacity. The material
presented in the article represents the study of functions
tsan(k,a,6,f) and S(k,a,6,f,), duration and size of
displacement of a pile jump on the shaking element at a
complete rotation of it.
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INTRODUCTION

In the first three parts of the study [1], [2], [3] has been
presented the virtual trajectory of a material particle located in
the separation zone of a shaking element provided with
sieves with thresholds, driven by the cascade, by the active
side of the jagged edge of the trough and by the active side of
the thresholds of sieves, all making the angle & with the
vertical of separation sieve, were analyzed function
diagrams wti(k,a.f,0), wtzx(k,a,6), H(k,a,0), wts(k,a,f,6) and
were presented the conclusions on the straw walker
construction. Further will be present the definition and study of
functions tsar(k,a,f,0) and S(k,a,0,f,), displacement duration
and size of a jump of pile on the shaking element, at a
complete rotation of it [4], [5], [6], [7]-

MATERIAL AND METHOD
The assumption is that the intensity of separation of

seeds from the pile placed on a two axes straw walker is
directly proportional to the duration of all pile jumps on the
shaking element.

The value of the duration of a pile jump on the
shaking element at a complete rotation of it is given by
the relation 1:

Wty -wt,
w

t =

salt

where:
tsat IS the duration of a pile jump on the shaking
element at a full rotation of it;
wt; — angle at which starts the jump of pile on the
shaking element;
wtz — crankshaft angle at which occurs the pile return
on the shaking element after jump;
w — angular velocity of the shaking element;
r — disposal radius of crankpins of the crankshaft of
straw walker;
k — kinematic regime of the straw walker k=w?r / o;
g — gravitational acceleration.
Using the expressions of functions wt; and wts , result
the relation 2:

= (wty -wt,)

Rezumat: Articolul prezintd partea a patra a studiului
deplasérii vrafului pe scuturgtorul combinelor convenfionale
de recoltat cerele, in vederea determindrii caracteristicilor
constructive i funcfionale ale scuturatorului, pentru
cregterea capacitdfi de lucru a acestuia. Materialul
prezentat in articol reprezintd studiul funcfiilor tsaw(k,a,6,f)
si S(k,a,6.f,), durata si marimea deplasarii unui salt al
vrafului pe elementul de scuturare la o rotafie completd a
acestuia.

Cuvinte cheie: deplasarea vrafului, combina de recoltat,
scuturator.

INTRODUCERE

In primele trei parti ale studiului [1], [2], [3] a fost
prezentata traiectoria virtuald a unei particule de material
aflatd in zona de separare a unui element de scuturare
prevazut cu site cu praguri, antrenata de cascada, de
partea activa a marginii zimtate a jgheabului si de partea
activa a pragurilor sitelor, toate facand unghiul 6 cu
verticala planului sitei de separare, s-au analizat diagramele
functiilor wti(k,a,f,6), wia(k,a,0), H(k,a,5), wta(k,a,f,0) si s-au
prezentat concluziile privind constructia scuturatorului. Tn
continuare se va prezenta definirea si studiul functiilor
tsan(k,a,f,0) si S(k,a,0,f,), durata si marimea deplasarii unui
salt al vrafului pe elementul de scuturare la o rotatie
completa a acestuia [4], [5], [6], [7]-

MATERIAL S| METODA

Se face ipoteza ca intensitatea separarii semintelor din
vraful aflat pe un scuturator cu cai pe doua axe este direct
proportionalda cu durata tuturor salturilor vrafului pe
elementul de scuturare.

Valoarea duratei unui salt al vrafului pe elementul de
scuturare la o rotatie completa a acestuia este data de
relatia 1:

L
kg

unde:

tsar este durata unui salt al vrafului pe elementul de
scuturare la o rotatie completa a acestuia;
wt; — unghiul la care incepe saltul vrafului pe
elementul de scuturare;
wtz — unghiul arborelui cotit la care se produce
revenirea vrafului pe elementul de scuturare dupa salt;
w — viteza unghiulara a elementului de scuturare;
r — raza de dispunere a manetoanelor arborelui cotit al
scuturatorului;
k — regimul cinematic al scuturatorului k=w’r / o;
g — acceleratia gravitationala.

Folosind expresiile functiilor wt> si wtz , rezulta
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Where a is the angle of separation sieve in relation to the
horizontal;

B — angle of the material particle speed in relation to

the horizontal at the begining of jump;

0 — cascade angle, of active side of jagged edges and
thresholds sieve relative to the vertical of
separation sive;

¢ — coefficient of pile displacement speed;

f — friction coefficient.

In Figure 1 are represented the diagrams of partial
functions of the function tsar(wts,k,a,d,f), for r=0.075 m.
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unde a este unghiul sitei de separare Tn raport cu
orizontala;

B — unghiul vitezei particulei de material in raport cu

orizontala la inceputul saltului;

6 — unghiul cascadei, partii active a marginilor zimtate
si pragurilor sitei in raport cu vericala sitei de
separare;

¢ — coeficient al vitezei deplasarii vrafului;

f — coeficient de frecare.

In figura 1 sunt reprezentate diagramele functiilor
partiale ale functiei tsar(wts,k,a,0,f), pentru r = 0,075 m.
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Fig. 1 - Diagrams of function tsar(wts k), for a=20°, =0° and f= 0.4/
Diagramele funcfiei tsar(wts,k), pentru a=20°, 6=0° si f = 0,4
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Fig. 2 - Diagrams of function tsar(wtz,a), fork =3.2, 6 =0°and f=0.4/
Diagramele funcfiei tsa(wts,a), pentruk = 3,2, 6=0°sif=0,4
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Fig. 3 - Diagrams of function tsar(wts,0), for k=3.2, a =20° and f = 0.4 / Diagramele funcfiei tsar(wts,0), pentru k=3,2, a =20 °sif = 0,4
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Fig. 4 - Diagrams of function tsa(wts,f), for k = 3.2, a = 20° and & = 0°/ Diagramele funcfiei tsar(wts,f), pentruk =3,2, a=20%i6=0°
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Fig. 5 - Diagrams of function tsax(k,0), for wtz = 5.7, & = 0° and f = 0.4 / Diagramele funcfiei tsar(k,a), pentru wiz = 5,7, 6=0°sif=0,4
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Fig. 6 - Diagrams of function tsa(k,5), for wts = 5.7, a = 20" and f = 0.4 / Diagramele funcfiei tsa(k,5), pentru wis=5,7, a=20°sif= 0,4
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Fig. 7 - Diagrams of function tsa(k,f), for wtz = 5.7, 8 = 0° and a = 20° / Diagramele funcfiei tsa(k,f), pentru wt; = 5,7,6=0°sia=20°
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Fig. 8 - Diagrams of function tsax(a,f), for wts = 5.7, k = 3.2 and & = 0° / Diagramele funcfiei tsa(a,f), pentru wts =5,7,k=3,2516=0°
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Fig. 9 - Diagrams of function tump(d,f), for wts = 5.7, k = 3.2 and a = 20° / Diagramele functiei tsax(d,f), pentru wtz =5,7, k = 3,2 si a = 20°
Diagrams of partial functions of the function tiump(wts,k,a,6,f) / Diagramele funcfiilor parfiale ale funcfiei tsar(wts,k,a,6,f)
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For the calculation on the pile displacement S on the Pentru calculul deplasarii S a vrafului pe zona de
separation zone of the shaking element at a full rotation of separare a elementului de scuturare la o rotatie a axului
the straw walker shaft is used the relationship: scuturatorului se foloseste relatia:

r .
S(wty,k,0,3,f) = [(out3 -wt, )1+ c2 +2ccos (wt, +5)cosB +cos(wt, -a) - cos(wt, - a) -%(wt2 -wt1)3|n(a+6)} ©)
cosa
where: S is the size of pile jump on the separation zone of unde: S este marimea saltului vrafului pe zona de
the shaking element at a full rotation of the straw separare a elementului de scuturare la o rotatie a
walker axle; axului scuturatorului;
wt, detachment angle of pile from sieve; wty unghiul de desprindere a vrafului de sita;

Diagrams of partial functions S(k,a,6,f), for r = 0.075 m Diagramele functiilor partiale S(k,a,6,f), pentru r =

and wtz=5.7, are presented in Figure 2. 0,075 m si wtz=5.7, sunt prezentate in figura 2.
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Fig. 11 - Diagrams of function S(k,d), for a = 20° and f = 0.4 / Diagramele funcfiei S(k,5), pentru a = 20°sif= 0,4
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Fig. 12 - Diagrams of function S(k,f), for a = 20° and 6=10° / Diagramele funcfiei S(k,f), pentru a =20°gi 6 =10°
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Fig. 13 - Diagrams of function S(a.f), for k=3.2 and & = 10° / Diagramele funcfiei S(a,f), pentru k=3,2g5i6=10°
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Fig. 14 - Diagrams of function S(5,f), for k =3.2 and a = 20° / Diagramele funcfiei S(5,f), pentru k=3,2sia=20°
Diagrams of partial functions S(k,a,5,f), for r = 0.075 m and wts=5.7 / Diagramele funcfiilor parfiale S(k,a,6,f), pentru r = 0,075 m §i wts=5,7
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RESULTS

From the analysis of partial functions follows that the
function tiymp(wts,k,a,0,f) is:

- increasing according to the kinematic regime k;

- increasing according to the angle a of sieves
relative to the horizontal;

- increasing according to the angle & of cascades,
active side of jagged edge of the trough and
active side of thresholds of separation sieves
related to the vertical of sieves plane;

- decreasing depending on the
coefficient f;

- the function has a maximum point for wt;=5.7,
compared with all the other variables.

friction

CONCLUSIONS

From the analyses of functions diagrams presented in
this article follows that for increasing the separation
process intensity of seeds in the pile the following rules
must be respected in the construction of straw walkers on
two axes:

0 constructive solutions should lead to the
reduction of the friction coefficient of pile on the
straw walker, this having the greatest influence
on the separation process of seeds;

o} for 6=0° and a friction coefficient of f=0.4
(coefficient usually taken into account), the
kinematic regime of the straw walker must be
greater than k=3.2 and sieves separation angle
related to the horizontal must be greater than
a=245

o for 6=10° and a friction coefficient f=0.4, the
kinematic regime of the straw walker must be
greater than k=3.2, and the sieves separation
angle related to the horizontal must be greater
than a=20°.
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REZULTATE

Din analiza functiilor
tsar(wts,k,a,0,f) este:

- crescatoare in functie de regimul cinematic k;

- crescatoare n functie de unghiul a al sitelor in
raport cu orizontala;

- crescatoare in functie de unghiul & al cascadelor,
partii active a marginii zimtate a jgheabului si
partii active a pragurilor sitelor de separare in
raport cu verticala planului sitelor;

- descrescatoare in functie de coeficientul de
frecare f;

- functia are un punct de maxim pentru wts=5,7, In
raport cu toate celelalte variabile.

partiale rezultd ca functia

CONCLUzII

Din analizele diagramelor functiilor prezentate fin
acest articol rezultd ca pentru cresterea intensitatii
procesului de separare a semintelor din vraf trebuie sa fie
respectate urmatoarele reguli in constuctia scuturatoarelor
cu cai pe doua axe:

0  solutiile constructive trebuie sa conduca la
micgsorarea coeficientului de frecare a vrafului pe
scuturator, acesta avand influenta cea mai mare
asupra procesului de separare a semintelor;

o] pentru 6=0° si un coeficient de frecare f=0,4
(coeficient luat Tn calcul Tn mod obisnuit), regimul
cinematic al scuturatorului trebuie sa fie mai
mare de k=3,2, iar unghiul sitelor de separare in
raport cu orizontala trebuie sa fie mai mare de a
=245

0 pentru 6=10° si un coeficient de frecare f=0,4,
regimul cinematic al scuturatorului trebuie sa fie
mai mare de k=3,2, iar unghiul sitelor de
separare n raport cu orizontala trebuie sa fie mai
mare de a=20°
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