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Abstract: In this paper is presented the press room of the
MAC 3 machine endowed with two pressing
mechanisms, while also showing the advantages of the
new system. Also the diagram of the two pressing
mechanisms is given, while equations are established for
determining the speed distribution by using the
independend cycle method.
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INTRODUCTION

MAC — 3 machines works in agregate with U — 650 M
tractor and is designed to harverst the stems of corn and
sunflower, dry hay put in furrow, creeping stalks of beans,
pea, etc [2, 3, 11]. The machine works on the plane fields
or on slopes with inclination until 10° [2, 3, 11]. The
material that was added is pressed and unloaded as
hayrick at the extremities of the plots.

MAC — 3 machines had a mechanism for feeding the
pressing room, a mechanism with gear quadrant.

Instead of this mechanism is introduced a new
mechanism formed by articulated beams, replacing the
gear quadrants of the old mechanism [1, 7, 8, 13, 18, 23].

THEORETICALS ASPECTS OF CALCULUS
In figure 1 is presented the old pressing mechanism
which is formed from nine mobile elements ( 3 and 4
elements had two notched semi-crowns with contact in
point N), 12 inferior kinematics couples and two superior
kinematics couples [1, 7, 8, 13, 18, 23]:
e inferior couplesi= A,B,C,D,E,F,H,L.K.M,R,P
e superior couples = N,G
i=12 — superior couples;
s=2 — inferior couples;
m=9 — mobile elements.
The mobility degree of the mechanism is calculated
with the relation (1):

M=3m-2i —-s

Therefore: M =3[9-2[12-2=1

The old mechanism of pressing has a single degree of
freedom, therefore is a desmodromic mechanism.

In figure 2 is presented the scheme of the new
pressing mechanism, in which componence intervene the

4" and 7' elements, also N’, GéR rotation couples and

G(t) translation couples.
At the new mechanism we have a number of 11
mobile elements and 16 inferior kinematics couples.

i=A B,C, DE,F, G(t),G(lR),H, L,K,M,N,N' P,R
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Rezumat: Lucrarea prezintd camera de presare a maginii
MAC - 3, dotatd cu doud mecanisme de presare, si de
asemenea sunt argtate avantajele noului sistem. De
asemenea este prezentatd si diagrama mecanismului de

presare, fiind stabilite ecuafile pentru determinarea
distribufiei de viteze utilizdnd metoda  ciclurilor
independente.

Cuvinte cheie: camerd de presare, masina MAC - 3,
mecanism de presare.

INTRODUCERE

Masina MAC - 3, lucreaza n agregat cu tractorul U —
650 M si este destinata recoltarii tulpinelor de porumb,
floarea soarelui, a fanului uscat asezat in brazda, vrejurilor
de soia, mazare, etc [2, 3, 11]. Masina lucreaza pe terenuri
plane, sau pe pante cu inclinare de pana la 10° [2, 3, 11].
Materialul adunat este presat si descarcat sub forma de
capite la capetele parcelelor.

Masina MAC — 3 avea ca mecanism pentru actionarea
camerei de presare un mecanism cu sector dintat.

Tn locul acestui mecanism s-a introdus un mecanism
nou format din bare articulate, Tnlocuindu-se sectoarele
dintate ale vechiului mecanism [1, 7, 8, 13, 18, 23].

ASPECTE TEORETICE DE CALCUL

Tn figura 1 se prezintad schema vechiului mecanism de
presare care este format din noua elemente mobile,
(elementele 3 si 4 avand doua semicoroane dintate cu
contact in punctul N), 12 cuple cinematice inferioare si
doua cuple cinematice superioare [1, 7, 8, 13, 18, 23]:

e cuple inferioare i= A,B,C,D,E,F,H,L,LK,M,R,P

e cuple superioare = N,G
i=12 — cuple superioare;
s=2 — cuple inferioare;
m=9 — elemente mobile.

Gradul de mobilitate al mecanismului se calculeaza cu
relatia (1):

1)
Decii M =3[9-2[12-2=1

Vechiul mecanism de presare are un singur grad de
libertate, deci este un mecanism desmodrom.

Tn figura 2 este prezentatd schema noului mecanism
de presare, in componenta caruia mai intervin elementele

4'si 7', de asemenea cuplele N’ GéR de rotatie si

respectiv G(t) de translatie.
La noul mecanism avem un numar de 11 elemente
mobile si 16 cuple cinematice inferioare.

i=A B,C DEF, G(t),G(lR),H, L,K,M,N,N' P,R
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Fig. 1 — Scheme of the old pressing mechanism /
Schema vechiului mecanism de presare
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Fig. 2 — Scheme of the new pressing mechanism /
Schema noului mecanism de presare
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The mobility degree of the new mechanism is:
Gt)-7-GR)-7-H-6-L-3-K

We may notice that the new mechanism has mobility
degree equal to one, just like the old mechanism, therefore
this mechanism is a desmodromic mechanism too.

The graph associated to new mechanism is presented
in figure 3. We may notice that it is a planar graph with five
independent cycles.

It is considered the outlines of the disjoint interior
domains of the graph, as bases of independent cycles,
therefore we have:

e cycle:P-1-R-2-M-3-K;
¢ cycle Il: P-1-R—2—-M-3-N-4-N—-4-D ;
e cyclell:D-4-C-8-B-9-A;

«  cycle IV:A—-9-B-8-C—4-E-5-F-7-G'(R)— G()
L-

e cycleV:Gt)—-7-G'(R)—7-H-6-

o
3-

7<

Gradul de mobilitate al noului mecanism este:
Gt)-7-G(R)-7-H-6-L-3-K

Se observa ca noul mecanism are grad de mobilitate
unitar, la fel ca noul mecanism, deci si acesta este un
mecanism desmodrom.

Graful asociat noului mecanism este prezentat n
figura 3. Se observa ca este un graf planar cu cinci cicluri
independente.

Se considera ca baza de cicluri independente
contururile domeniilor interioare disjuncte ale grafului, deci
avem:

e cicull:P-1-R-2-M-3-K;
e ciclul l: P-1-R-2-M-3—-N—-4-N-4-D ;
e ciclullll:D-4-C-8-B-9-A;

«  ciclul IV:A-9-B-8-C—~4-E-5-F-7-G'(R)- G(t)
L—
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e ciclulV:G(t)-7-G(R)-7-H-6-L-3-
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Fig. 3 -The graph associated to the new pressing mechanism/
Graful asociat noului mecanism de presare

Considering an axis system xQy in the plane of mechanism,
with the origin in P and knowing the x and y coordinates of the
kinematics couples is obtained the equations system (2) [4, 5,
6,9, 10, 12, 14, 15, 16, 17, 19, 20, 21, 22, 24].

VBSQ + VC48 + VE54 + VF7’5 + VG'7"7
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The kinematics conditions from bundles are presented
in the form (3) [4, 5, 6, 9, 10, 12, 14, 15, 16, 17, 19, 20, 21,
22, 24]

(s = Ya) = (Yo —¥s) -

Luand un sistem de axe x0y in planul mecanismului, cu
originea in P si cunoscandu-se coordonatele x si y ale
cuplelor cinematice se obtine sistemul de ecuatii (2) [4, 5, 6,
9, 10, 12, 14, 15, 16, 17, 19, 20, 21, 22, 24].

VéZl +V|\)j|32 - wl( ) (yM ) (yK Ym ) =0

Vior +Vigeo + @ (X ) (X = %)+ @(xc =%y )=0

Vs +Viiae +Vies +Viear ~ (Y~ Vo) @V ~ Yr) - ws( Yu) =@ (Ve = o) =@ (Vo =y )=

Vior ¥ Vg +Vias + VY +a{(XR XP) (X ) ws( )_w4' (XN' _XN)_a)Al(XD _XN'):O

Vegs +Vass = @4 (Ye — Yo )~ @ (Ve — Ye) =@ (Va — ¥e)=0 2)
VC84+V898+a)(XC X ) ( XC) ( XB):O

)= @ (Yo ~ Yo )=
@ (% = %o )=

wy(Ye = Ve )-a(ye -y

X ) w4(XE _Xc)+ms(XF _XE)E_
0

~Yo )=y, —yu) -y —y.)=
_XG')"'we(XL

XH)+a)3(XK =% )=0

Conditiile cinematice din legaturi sunt prezentate sub
forma (3) [4, 5, 6, 9, 10, 12, 14, 15, 16, 17, 19, 20, 21,
22, 24]
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Vé21 _
2 = —tga
R21
X —\,Y —
Vma = Vva = 0
X — Y —
VNes = VNas =
X —\Y —
Vvar =Vya = 0
X — Y —_
Veag =Veas = 0
X —\yY =
Veos = VBos — 0
Introducing the conditions (3) in the equations system

(2) is obtained the equations system (4) [4, 5, 6, 9, 10, 12,
14, 15, 16, 17, 19, 20, 21, 22, 24]:

4(yC _yD)_wB(yB _yc)_wg(yA_yB):
64)4(XC _XD)+a)8(XB _XC)+a)9(XA_XB):O

X —— —_
Vess = Vess = 0
X — Yy =
Ve = Ve =
Vorr =Verr =0
° )
Voro =0
X — Y —_
Vier = Vier = 0
X =Y =
Viss = Viss = 0
Introducand conditiile (3) In sistemul de ecuatii (2) se

obtine sistemul de ecuatii (4) [4, 5, 6, 9, 10, 12, 14, 15, 16,
17,19, 20, 20, 22, 24] :

Vet ~ wl( ) w1(y|v| ) a)3(yl< Ywm ) =0

—VRzltga+wl( = %o )+ @ (X = %g )+ @y (X =%y ) =0

Vior =@ (Ve = Vo) =@ (yw — Ve) - @ (yy - yM)—w4'(yN'-yN)-w4(yD—yN')=0
R21tga+wl( XP)+ ( ) w3( M)+w4’(XN XN)+w4(XD_XN’):O

(4)

-y (Ye ~ ¥a) m @ (ye ~ Vo) - @i(ye - ye) - @ (ye —ye)=0
a)Q(XB XA)+ ws(xc - XB)+ w4(XE Xc)+ a)S(XF XE) =0
—a (Yo — Ve )@y~ ) - @l - v)=0
a)7(XH - XG’)+ wﬁ(XL Xy )+w3(xl< XL) =0
@5 (Ye = Yu )=y —¥.) =0
wﬁ(XL ~ Xy )+w3(XK _XL): 0
The constructive conditions are: Conditiile constructive sunt date sub forma:
ay =G,
w =0 5)
w=w, =0

Introducing in system (4), the constructive conditions,
the equations system is obtained(6):

The equations system (6) is a homogeneous system of
eight equations with eight kinematic unknowns which can
be determined.

—a,(ye = Vo) - w(Ve

Introducand Tn sistemul (4), conditiile constructive se

obtine sitemul de ecuatii (6):

VéZl_aJl(yM _YP)_%(YK _YM):O
R21tga+a).|_( Xp)+a)3(XK XM):O
Vi =@ (Y = ¥ ) =@ (Y = Yu )= @4 (yp —¥y) =0

_yc)_wg(yA_yB):O

(6)

a)4(XC_XD)+a)8(XB Xc)"'a)g(XA XB):O

-y (Ye = ¥Ya) = aa (Ve — ¥e) - @i (Ve ~ Vo) - @ (ye —ye)=0
a)Q(XB XA)+a)8(XC XB)+C‘)4(XE_XC)+C‘)5(XF XE):O
we(XL_XH)"'ws(XK XL):O

Sistemul de ecuatii (6) este un sistem omogen de

opt ecuatii cu opt necunoscute cinematice, care se
pot determina.



The kinematic unknowns are: V., , &, &, &, , (W,

Wy, Wy, W,. These unknowns can be determined from the

equations system (6) which is a homogeneous system of
eight equations with eight unknowns.

Having known the angular speeds and translation speeds
of the mechanism with the help of the principle of the virtual
speeds the maximum value of the pressing force may be
determined.

CONCLUSIONS

Replacing of the old mechanism of the machine, leads to
a better working process, by removing the frictions and
vibrations from gear quadrants to a metal economy and a
more simple constructive achievement.
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Necunoscutele cinematice sunt : VFXm, W, oy, Wy, s,

W, 4y, w,. Aceste necunoscute pot fi determinate din

sistemul de ecuatii (6) care este un system omogen de opt
ecuatii cu opt necunoscute.

Avand cunoscute vitezele unghiulare si de
translatie ale mecanismului cu ajutorul principiului
vitezelor virtuale se poate determina valoarea maxima a
fortei de presare.

CONCLUZzII

Tnlocuirea vechiului mecanism al masinii conduce la o
functionare mai buna, prin inlaturarea frecarilor si a
vibratiilor din sectoarele dintate, la 0 economie de metal si
la o realizare constructiva mult mai simpla.
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