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Rezumat. Cercelri efectuate la Universitatea Transilvania Abstract. Research conducted at Transilvania University

din Braov, Romania, au fost orientatéte explorarea

of Brasov, Romania, was orientated to exploring the

posibilitatilor de a concepe prese de vulcanizat mecanicgossibilities of designing mechanical vulcanizinggs

cu performate identice sau superioare preselor dewith same or

vulcanizat hidraulice utilizate in prezent. Se inegte
conservarea avantajelor identificate la acestenai ales
eliminarea unora dintre dezavantaje.

Pentru a valida practic conceptul original de pres
vulcanizat mecanic cu un singur surub, inclusiv a
sistemului de gbnaresi comand a acesteia, precusi
buna fungonare a modului de reglare atfirca gspuns in
timp real la varidile de presiune determinate in m@atide
procesul de vulcanizare s-a realizat un model @rpetal.

higher performances of hydraulic
vulcanizing presses currently usdtl.aims to preserve
the advantages identified at these including ttmeorel

of some of the disadvantages.

To validate practically the original concept of
mechanical vulcanizing press with a single screw,
including the drive and control system, as welhaw to
control the proper functioning of force as a resgoin real
time at pressure variations determined in mold by
vulcanization process was achieved an experimental

Modelul experimental este echipat cu un sistemmodel.

electronic de comaridsi control modern bazat pe un
automat cu &fi finite.

Modelul experimental are un gabarit suficient de

mare Tncéat faa de presare capabih fi suportat ajunge

The experimental model is equipped with a modern
electronic controls based on finite state machine.

The experimental model has a large enough gauge
that pressing force capable to be support becorhteo

si fie de acelgi ordin de nirime cu cea a unor prese de same order of magnitude as that of some real vizicen

vulcanizat reale.

Cuvinte cheie:model experimental, prisle vulcanizat
mecanid, sistem electronic de comang control

1. Introducere
Conceptul de présde vulcanizat mecariiccu

presses.

Key words: experimental model, mechanical vulcanizing
press, electronic system of command and control

1. Introduction
The concept of mechanical vulcanizing press

surub [1] este unul novativ, neintalnit ca atare Tnwith screw [1] is one innovative, not meet in thetes

stadiul cunogterii si practicii preselor de vulcanizat.

Noutateasi originalitatea conceptului teoretic, a
premiselor acestuigi a performarelor anticipate,
necesi si validarea practic. Se urnireste in mod
explicit atestarea faptuluiacproiectareasi modul
estimat al unei astfel de giai — atat din punct de
vedere al ipotezelor, c&t din punct de vedere al
rezultatelor — este unul corect.

in fundie de obiectivele

cercati, de

of knowledge and practice of vulcanizing presses.

The novelty and originality of the theoretically
concept, of its premises and anticipated
performance require practice validation. It aims
explicitly to attest that designing and estimated
mode of these machines — both in terms of
hypotheses, as well as in terms of results — is
correct.

Depending on the research objectives, the

complexitatea sistemului, de gradul de noutate atomplexity of the system, the degree of noveltjt of

acestuissi de resursele necesare pentru realizgirea
testarea sa se poate opta pentru un modefidumad,
un model experimental (realizat la scaedu4) sau
un prototip.

S-a optat ca modalitatea de validare a

conceptului de présde vulcanizat mecariicsi se

testing can opt for

and the resources needed to development and
a functional model, an
experimental model (achieved small scale) or a
prototype.

Has been chosen as a way of validating the
concept of mechanical vulcanizing press to make

faca atat prin studiu in mediu virtual al unui model both by study in a virtual environment of a 3D

3D, cétsi prin realizareasi testarea unui model
experimental [1].

model, as well as through achievement and testing
of an experimental model [1].
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2. Model experimental de pres de 2. Experimental model of a mechanical
vulcanizat mecanié vulcanizing press
Schema cinematica unei prese de vulcanizat Kinematical scheme of a mechanical

mecani@ cu un singursurub [1] care se compune vulcanizing press with a single screw [1], which is
din dow sisteme de antrenare complet distingte composed of two completely separate drive systems
un singur mecanisgurub-piulitd, de transformare a and one screw-nut mechanism for transforming
miscarii de rotaie a unui arborgurub in mgcare de rotary motion of a screw-shaft in translational
translaie a platanelor, se preZzirin figura 1a. motion of plates, shown in Figure la.

In dotarea laboratoarelor Departamentului de  In the laboratories of the Department of
Inginerie si Management Industrial din cadrul Industrial Engineering and Management, Faculty of
Faculttii de Inginerie Tehnologicsi Management Engineering Technology and Industrial Management
Industrial a Universiitii Transilvania din Brgov, of Transilvania University of Brasov, has been
s-a identificat un echipament &rai construge si identified an equipment whose construction and
dotare au fost in mare asua compatibile cu endowment have been largely compatible with the
cerinele modelului experimental de piesde requirements of experimental model of mechanical
vulcanizat mecaniccu surub. La acesta, figura 1b, vulcanizing press with screw. At this, Figure 1bsh
se identifi@ un motor electric (trifazat, ASI 100L-28- been identified an electric motor (three phase ASI
8, cu patru perechi de poli, de putdig= 1,1 kWisi 100L-28-8, with four pairs of poles, by power
turaie nominad ny = 705 rot/min), un cuplaj elastic Ny = 1.1 kW and rated speed applications
cu boturi, coaxial, un reductor melcat intr-o tregapt ny = 705 prm) an elastic coupling bolts, coaxial, a
cu raport de transmitere (demultiplicare) 1:63, unworm gear in a gear with transmission ratio
mecanismsurub-piulita cu bile, cu paps = 12 mm,  (reduction gear) 1:63, a screw-nut mechanism with
doui coloane de ghidarg un platan mobil solidar cu ball, by stepps = 12 mm, two guiding columns and
piulita, ghidat de cele daucoloane. Structura de one mobile plate severally with nut, guided by two
rezistemi este formdt dintr-un batiu, amplasat in columns. Bearing structure consists of a frame,
partea inferioar si realizat in constru® sudat din  located at the bottom and made under construction
profiluri laminate, o platfixa inferioag, solidaé cu  welded by rolled profiles, the lower fixed plate,
batiul, patru coloangi o plac superioat susinutdi  solidary with frame, four columns and a top plate
de coloanai fixata fata de acestea prin pigdi. supported by columns and attached towards them

by the nuts.

7.
a) b)
Figura 1. Schema cinemaitig modelul experimental al unei prese de vulcanizetanice cu un singgarub
Figure 1. Kinematical scheme and the experimentalehof a mechanical vulcanizing press with a srsgirew
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La modelul experimental f@ rezisteri este dai To the experimental model resistant force is give
de un arc cilindric de compresiune, asamblatoy a cylindrical compression spring assembled
presolicitat. Acesta are patru spire active, pastllui  prerequisite. It has four active coils, spring step
nesolicitatt = 77,5 mm, diametru mediu dedsdrare  unsolicitedt = 77.5 mm, mean diameter winding
Dm = 147,5 mm, diametrul spirel = 12,5 mmsi D = 147.5 mm, coil diametetr= 12.5 mm and total
Tnaltimea totad, n stare liber, Ho = 350 mm. Ca height, in the free statél, = 350 mm. Following the
urmare constanta arcului egte 15,2 N/mm. spring constant ik = 15.2 N/mm.

Fona rezisterit a arcului se substituie fief Resistant force of the spring is substitute to
rezisterd generat de procesul de vulcanizare. In resistant force generated by vulcanizing process. A
acelgi timp, arcul este integrat in sistemul dethe same time, the spring is integrated in
masuraresi de reglare a foei rezistente. Nisurarea measurement and control system of resistant force.
fortei rezistente se face indirect prinasurarea Resistant force measurement is done indirectly by
deformaiei elastice a arcului. measuring the elastic deformation of the spring.

Sistemul de risurare a&eii arcului cuprinde Measurement system of a spring arrow
un cap de citire incremental o band gradai, comprises incremental tape head and a graduated
ambele provenind de la o imprimartiP DeskJet. tape both originating from a HP DeskJet printer.
Banda are 60 gradaper 2,54 mm. Ca urmare The tape has 60 graduations per 2.54 mm. Therefore
sistemul de risurare asigdro precizie teoreticde  measuring system ensures accurate positioning
pozitionare de 42,3um, echivalerit cu o precizie theory to 42.3um, equivalent to a theoretical

teoretia de reglare a foei de 0,643 N. precision control force by 0.643 N
2.1. Sistemul electric de aonare al modelului 2.1. Electric drive system of experimental model
experimental The experimental model is power by an AC

Modelul experimental este @mnat de un motor motor  three-phase asynchronous with  star
de curent alternativ trifazat, asincron, cu conegiuconnection. Reversing the direction of rotation can
stea. Inversarea sensului de tietese poate realizabe accomplished by reversing the two phases at the
prin inversarea a déadaze la bornele motorului. motor terminals.

Motorul este alimentat de lateaua trifazait (R, The motor is powered from the mains phase (R,
S, T) prin intermediul a trei sigurgn fuzibile, g, S, T) through three fuses mainly, &igure 2, and
figura 2,si prin unul dintre contactoarele;Gau G. one of the contactors;©r G,.
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Figura 2. Schema electiide alimentare a motorului modelului experimegtakalizarea fizia
Figure 2. Motor supply electric scheme of the eipental model and physical implementation
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Contactorul @ realizeaz alimentarea motorului
astfel incat, atunci cand arborele acestuia setya/a
determina platanul modelului experimentalice.

Contactorul G realizeaz alimentarea motorului
astfel incat, atunci cand arborele acestuia setya/a
determina platanul modelului experimentatgboare.

Cele dod contactoare Csi C, nu au voie & fie
comandate in acgldimp, nici macar pentru o fragtne

Contactor ¢ performs engine power so when
the shaft it will rotate, will determine the plabé
experimental model to climb.

Contactor G performs engine power so when
the shaft it will rotate, will determine the plabé
experimental model to descend.

The two contactors Cand G may not be
ordered at the same time, even for a split second,

de secund] deoarece ar determina un scurtcircuit intrebecause it causes a short circuit between phase S
faza Ssi faza T. Suplimentar, la inversarea sensului deand phase T. In addition, at reversal sense of

rotatie al motorului este recomanaldtecerea printr-o
perioad scurt de timp in care motorulasnu fie
alimentat, astfel incat guarea acestuid $ie Tncetiniti
de fotele rezistente din sistem.

2.2. Comandasi controlul modelului experimental

Componenta centrial sistemului electronic de
comand si control al modelului experimental,
(figura 3), este reprezemiatde microcontrolerul
ATtiny2313 [2].

rotation engine is advisable pass through a short
period in which the engine may not be powered, so t
its movement is slowed by resistance forces from
the system.

2.2. Command and control of experimental model

The microcontroller ATTINY2313 represents
[2] the central component of the electronic system
of command and control of experimental model,
(Figure 3).
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Figura 3. Schema electroaide comandasi control a modelului experimental
Figure 3. Electronic command and control schent@@gxperimental model

Microcontrolerul [3] este dotat cu memorie

program EEPROM (Electrical
Programable Read Only Memory)memorie RAM
(Random Access Memory), cu porturi de intrgire
iesire configurabile, cu temporizator, toate proprii.
Microcontrolerul primgte, in faza de dezvoltare,
programul pe care urmeazi-l ruleze in faza de
exploatare. Acest program se transfeintre
calculator si microcontroler cu ajutorul unui
programator specializat. Programatorul are ado

Microcontrollers [3] are equipped with

Eraseable EEPROM program memory (Erasable Electrical

Programmable Read Only Memory) and RAM
memory (Random Access Memory) with input and
output ports configurable with timer, all it own.
Microcontroller receives, in development
phase, the program that is running it in the
operational phase. This program is transfer between
computer and microcontroller using a specialized
u programmer. The programmer has two components,
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componente, una hardware (un circuit electronic lghe hardware (electronic circuit connects to the
care se conecteamicrocontrolerulki una software, microcontroller) and the software, Win AVR
Win AVR (care ruleaz pe calculatogi care realizeaz  (running on the computer and which carries out
comunicaa intre calculatogi microcontroler). communication between PC and microcontroller).

Microcontrolerul are oscilator intern propriu, Microcontrollers have own internal oscillator,
deci nu necesitcomponente suplimentare in acestso no additional components required for this
scop. La punerea sub tensiune se fac o serie dmirpose. Be on upon powering is make a series of
initializari, dupa care microcontrolerul indrintr-o initializations, after which the microcontroller
stare de geptare, faZ in care poate primi comenzi enters into a standby, phase it can receive
de la panoul frontal al nganii. commands from the front panel of the machine.

2.3. Diagrama de stri a automatului cu stari finite 2.3. State diagram of finite state machine

Automatul cu giri finite are Tn componea un Finite state automaton is composed of a number
numar de unsprezece ast. Fiecare stare este of eleven states. Each state is characterize by a
caracterizat de o anumit configuraie a porturilor  certain configuration of output ports and therefore
de isire si prin urmare are o anuniitdestingie si has a specific destination and significance.
semnificaie. Tranziia intre siri se face controlat, Transition between states is control based on well-
pe baza unor condli bine determinate. Congiie defined conditions. Transitional conditions can be
de tranzie pot fi simple sau compusg implicai  simple or compound and involves pressing and
starea de d&gsare sau eliberare a butoanelor de peeleasing the state of button on the front panel,
panoul central, starea micro-limitatorului de éwis  micro-limit stop state and parameter position
a parametrului poge in comparge cu unele valori compared to some predefined valu€s,{ Fmax,
predefinite Emin, Fmax, Fopt, Frol, N_aerare). Fopt: Frol, h_aerare).

Diagrama de &ti (figura 4) reprezirit faza State diagram  (Figure 4) represents
intermediaZ de dezvoltare, prin intermediufireia  intermediate stage of development, through which
se face trecerea de la descrierea aproxithadiv pass from the approximate description of the
principiului de fun@onare a mginii, la lista exact  principle of operation of the machine, at exadtdis
de instruguni pe care urmedzsi le execute instructions that are to execute away, as a system
masina, ca sistem cu®t precis determinate. with states precisely determined.

Poz==Fmax

Poz=Ftnin

Poz==Fmin

Reset =
Cohoara

Stand By

Poz=Fmin

Poz==Fmin Cohoars

Poz=h_aerare Poz=Fopt+Ftol

Coboara la Cohorare

h_serare
3

la Frmin

Poz==Fmin Poz=Fmin Poz=Fopt
Poz= h_gserare

Figura 4. Diagrama deast a automatului cu 8ti finite
Figure 4.State diagram of finite state machine

Tn momentul punerii mgnii sub tensiune, aceasta When putting the machine under tension, it
intra Tn starea 1, stare de pornire, in care platanunters into state 1, state of starting, in whicé th
principal al mainii se afi in stare de coborare. main plate of machine is in a state of descent.
Condiiile de tranzie intre siri sunt verificate Transition conditions between states are checking
repetitiv, la intervale foarte scurte de timp (dulms).  repetitively in very short time intervals (less rtha
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Dac limitatorul de curs uSW se afl in stare 1, 1 ms). If limit stop uSW is in state 1, the traiusit
tranziia se face din starea 1 in starea 1 (platanus made from state 1 to state 1 (main plate
principal coboat). Daa limitatorul de curs uSW se descends). If limit stop uSW is in state 0 (main
afla in stare 0 (platanul principal seaafh zona de plate is in area of action of limit stop), the
aaiune a limitatorului de cu#i$, tranziia se face din transition is made from state 1 to state 2 (main
starea 1 in starea 2 (platanul principafiurc plate climbs).

Atata timp céat platanul principal se&fh zona de As long as the main plate is in area of action
adiune a limitatorului de cuisuSW, tranzia se face of limit stop uSW, the transition is made between
intre starea & starea 2 (platanul principal contihgi  state 2 and state 2 (main plate continues to climb)
urce). Atunci cand platanul principal iese din zdea When the main plate comes out of area of action of
aaiune a limitatorului de cuisuSW, se realizedaz limit stop uSW is make the transition from state 2
tranziia din starea 2 Tn starea 3 (in care platanuto state 3 (in which the main plate will enter into
principal urmeaz sa intre in repaus). La traniz din  rest). In the transition from state 2 into statées 3
starea 2 in starea 3 se efectdesesetul variabilei carried out variable reset position (main plate
poziie (poztia platanului principal, la momentul position at the time of this transition is conskkr
acestei trangi, este considerafoziie de zero). neutral position).

Starea 3 reprezihtle fapt starea de repaus (stand  State 3 is in fact sleep mode (standby), which
by), in care sesteapt apisarea butonului de start expects pressing the start button for initiating th
pentru infierea ciclului mainii. Tranzitia se face din machine cycle. Transition is making from state 3
starea 3 in starea 3 (stand by),adaatonul de start nu into state 3 (stand by), if the start button is not
este apsat. Dag se apasbutonul de start, atunci este pressed. If is pressed the start button, then is
satisficuti condtia de tranzie din starea 3 in starea 4. satisfied transition condition from state 3 in stat

Starea 4 reprezilnprima stare activa ciclului de State 4 represents first active state of working
lucru al mainii (de dug apisarea butonului de start). cycle of the machine (after pressing the startobiitt
In starea 4 platanul principal @recapid éGtre poziia  In state 4 main plates quickly climbs to positfg,..

Fmin- DaG poziia instantanee este mai mgecat-,, If instantaneous position is less tHap, (main plate
(platanul principal nu a urcat pama poziia Fmin) did not climbed to positioffr,;,) transition is made
tranztia se face intre stareas# starea 4 (contifu  between state 4 and state 4 (continues rapid ascent
urcarea rapi). Dac poziia cureni este egal sau  If the current position is equal or greater ti&p, is

mai mare decé,,, se face tranga intre starea 4i done transition from state 4 to state 5 (move to
starea 5 (se trece la vitede avans tehnologic). technological advance speed).

In starea 5, platanul principal drcdinspre In state 5, main plate climbs from positiBp,
poziia Fni, citre poziia Foy CU vitea mica (vitezi  to position Foy with low speed (speed of
de avans tehnologic). Miaa ramane in starea 5 technological advance). Machine remains into fate
(tranziteaz din starea 5 in starea 5) atata timp caftransiting from state 5 in states 5) as long a&s th
poziia instantanee a platanului principal este mainstantaneous position of the main plate is smaller
mica decat pozia Foy. Dac poztia instantanee a thanF,y position. If the instantaneous position of the
platanului principal devine egasau mai mare decat main plate is equal or greater thiag; position, then
pozitia Fopy, atunci se face trani din starea 5 in is make the transition from state 5 into state 6.
starea 6. Status 6 is the technological idle status. In

Starea 6 este starea dgeptare tehnologic In  this state is activated a timer that counts the
aceagt stare se activeazun contor de timp care seconds. If the value of this counter exceeds a
numara secundele. D&c valoarea acestui contor preset value is initiated transition from stateo6 t
depseste o valoare prestabiitse intiaza tranziia  state 1. In state 6 are monitoring the buttons P1
din starea 6 n starea 1. In starea 6 se monismize and P2, and the value of instantaneous position of
butoanele P3i P2,si valoarea potziei instantanee a the main plate.
platanului principal. P1 and P2 buttons have been providing to

Butoanele Plsi P2 au fost preizute pentru simulate manual (intentional) of main plates
simularea manual (intertionat) a unor devieri de position deviations, fronfrq, position, outside of
pozitie a platanului principal, de la p@a F.y  the tolerance range defined Wy, — Fi and
inafara intervalului de tolergndefinit deFqp — Fig Fopt + Frol-
sl Fopt + Fiol. By pressing P1 is done the transition from

La apsarea butonului P1 se face traizidin  status 6 into status 7 (in which main plate climbs)
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starea 6 in starea 7 (in care platanul principed)ur
si ramane in starea 7 atata timp céat este tineh

apasat butonul Plsi nu este degita poztia Fpax.
Daci este defsita poztia Frnax, Se face tranga

din starea 7 in starea 1 (se trece in stare degvar

se face retragerea platanului principalg#éndreptu

and remains in state 7 as long as is maintained
pressed button P1, ané.. position is not
exceeded.

If it is exceed positionFy. IS makes the
transition from status 7 to state 1 (is passed into
damaged condition and is done withdrawal of mainly

limitatorului de curs uSW, se trece in starea 2, deplate until the right of limit stop uSW, is passatb
iesire din zona limitatorului de cuisuSW prin
urcare, si ulterior se efectudam reset, prin trecerea

din starea 2 in starea 3, starea de stand by).
La apisarea butonului P2 se face traiazidin
starea 6 1n starea 8 (in care platanul princidabais),

si ramane in starea 8 atata timp cat este timen

apisat butonul P2si nu se coboarsub pozia Fn..
Daci se cobodr sub pozia F,, se face tranga din

starea 8 in starea 1 (se trece in stare de avaedace

retragerea platanului principal Eanin dreptu

state 2, the output from the limiter stop uSW tigtou
climb, and then are made shall reset by switching
from state 2 into state 3, standby status).

By pressing P2 is makes the transition from
state 6 into status 8 (in which main plate descgnds
and remains in status 8 as long as is maintaired th
button pressed P2, and not fall belBwy, position.

If it falls below positionF,», is makes the transition
from status 8 into state 1 (is passed into damaged
condition and is done withdrawal of mainly plate

limitatorului de curs uSW, se trece in starea 2, deuntil right of limit stop uSW, is passed into state
iesire din zona limitatorului de cutuUSW prin urcare,
si ulterior se efectueazun reset, prin trecerea din

starea 2 in starea 3, starea de stand by).

in starea 6, ddicvaloarea potziei instantanee
platanului principal este mai mare de€gf — Fu
si, Tn acelai timp, mai mi@ decéatFq,; + Fy

a

(pozitia platanului principal se dflin intervalul de
tolerand), nu este necesaAo corede, si tranztia se

face intre starea Gi starea 6 (se steapt Tn
continuare expirarea timpului lingit

Dac poztia platanului principal degeste
pozitia Fope + Fio (din motive de proces), devi

ne

necesafr 0 corege si se face tranzia din starea 6 in

starea 9 (se cobaainapoi atre Foy). Daci poziia
platanului principal scade sub poaiF,,; — Fi (din

motive de proces), devine necésarcorete si se
face tranzia din starea 6 Tn starea 10 (se cobdar

continuare #&tre F.,,, de unde, prin intermedi

ul

starii 5, se urd Thapoi @tre Fqy). Dac se apas
butonul start, se face trarfiai din starea 6 in starea

11 (se iniiazi procesul de aerare).
In starea 11, platanul principal cobdaari la

pozitia h_aerare. Dac platanul principal a coborat
sub podia h_aerare, se face tranga din starea 11
in starea 4, de unde se reia tréaztitre starea 6,

trecand prin starea 5.

2.4. Ciclul de lucru al modelului experimental

In starea iniala platanul se aflin poziia de zero,

de ,punct mort inferior”. In urma #onarii butonului
de start, platanul uic para se atinge potia
corespunitoare fotei minime de presare (figura

5),

Fmin- DU 0 mici staionare, platanul contiriusa urce
pari se atinge potia corespuritoare fotei optime

de presards,y, unde stgoneaz.

the output from the limiter stop uSW through climb,
and then are made shall reset by switching from
state 2 into state 3, standby status).

In state 6, if the instantaneous position of the
main plate is bigger thak,, — Fi and in the
same time, lower tharr,, + Fy (main plate
position is in the range of tolerance), correcti®n
not required, and the transition is done from state
6 into state 6 (is expected the timeout limit).

If main plate position exceeds the position
Fopt + Fiuwi (because of process), it becomes
necessary correction and is makes the transition
from state 6 into status 9 (descends back.g).

If the position of main plate decreases under the
headingF,,: — Fio due to process), it becomes
necessary correction and is makes the transition
from state 6 into status 10 (still descend$=tg,,
where, through state 5, climbs backRgy). If is
pressed the start button, it makes the transition
from state 6 into status 11 (aeration process is
initiated).

In status 11, main plate descendht@erare
position. If main plate hath descended below
h_aerare position, is makes the transition from
status 11 to status 4, where it takes the transtbo
state 6, through status 5.

2.4. Working cycle of experimental model

In the initial state the plate is in a neutral posi
of ,lower dead point”. After actuation start butfdhe
plate climbs until reaching corresponding positidn
minimum force pressing (Figure B),i,. After a small
stationary, the plate continues to climb untikeiaches
the position corresponding optimum pressing force,
Fopt, Where stationary.
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Figura 5. Ciclul de lucru al modelului experimental
Figure 5.Working cycle of experimental model
Ca urmare a executi programului sau ca Following the execution of the program or
urmare a unei comenzi externe se execat following of external command is running a
.Perturbaie pozitia”, ceea ce corespunde siruil  ,Positive disturbance” which corresponds growth

cresterii fortei de presare cu o valoare mai maresimulation of pressing force with a value greater
decat una ,tolerat, F,, corespunzoare unei than one ,toleratedF,, corresponding to a further
comprimari suplimentare a arcului cu o @of\. compression of the spring with a quotA.
Evident, Fq = k-A, undek este constanta arcului Obviously,F,, = k-A, wherek is the spring constant
modelului experimental. Platanul iéitdin nou intr-  of experimental model. The plate enters againanto

0 stare de st@mnare. stationary state.

Poate urma o nau,Perturbaie pozitiva”, o Can follow a new ,Positive disturbance”, a
.Perturbaie negatii” sau o faz de ,Aerare”. .Negative disturbance” or a phase of ,Aeration”.

Ca si in cazul ,Perturbge pozitva’, o As in the case of ,Positive disturbance”, a

.Perturbaie negatid’ apare ca urmare a exemut ,Negative disturbance” appears following the
programului sau ca urmare a unei comenzi externe. @xecution of the program or as a result of external
.Perturbaie negatii’ corespunde simatii scaderii  controls. A ,Negative disturbance” correspond lower
fortei de presare cu o valoare mai dnidecat cea simulation of pressing force to a value lower ttzn
Jolera”, Fy, corespun#oare unei destinderi a ,tolerable” Fy, corresponding to a detente spring
arcului cu o cat A. Dup o ,Perturb@e negativd”, with a quotaA. After a ,Negative disturbance”, plate
platanul inté din nou intr-o stare de gtanare. enters again into a stationary state.

Faza de aerare presupune coborarea platanului Aeration phase requires descending dish to a
pari la o coi h_aerare si simuleaz deschiderea quotah_aerare and simulate opening of mold.
matriei. After an aeration phases is executed according

Ulterior unei faze de aerare se exécut to the program or as a result of external controls
conform programului sau ca urmare a unor comenzéxpress one or more phases of ,Positive
externe exprese, una sau mai multe faze d®isturbance” and / or ,Disturbance negative”,

.Perturbaie pozitia” si/sau ,Perturbge negatid”, phases that simulates the periodic autocorrecting o
faze ce simuled@zautocorectarea periodi@ forei  pressing force at the optimal vall&y,.
de presare la valoarea opliffrop:. Reaching a maximum value of preset force

Atingerea valorii maximeF,. prereglate a Fpa, Fmax > Fopt + Fi, CONstitute inadequate
fortei, Fnax > Fopt + Fio, CONstituie o fungonare  functioning of the system and determines the entry
neadecvat a sistemuluisi determiri intrarea in into a state of ,Fault”. System response is
stare de ,Avarie”. Rspunsul sistemului este immediate descending plate into neutral position,
coborarea imediata platanului in pora sa de followed by an eventual resumption of the process.
zero, urmat de o eventudlreluare a procesului.

3. Concluzii 3. Conclusions

Cercetarea experimenialasupra modelului Experimental research on the experimental
experimental a vizat in mod explicit studiul model aimed specifically the study of its consinrct
construgei si functiondrii acestuia, ca singar and operation, as the only means of validatiorarert
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modalitate de validare céytpracti@, a conceptului  practical, of original concept of mechanical
original de presde vulcanizat mecariccusurub. vulcanizing press with screw.

Sistemul electric al modelului experimental Electrical system of the experimental model
asigus schimbarea sensului de rs¢aal motorului  ensures changing direction of rotation of the emgin
in fungie de cerifele fazei de program executat according to the requirements phase of the program

Sistemul electronic de comandi control [4]  executed.
contine un automat cu @t finite, care memoreéz The electronic system of command and control
intreg programul asociat ciclului de lucru al motiel  [4] contains a finite state automaton, which sta@is
experimentalsi comand executarea acestuia. Poateassociated program of working cycle of the
exagerand intr-o anuriditmasuii, se poate vorbi experimental model and commands its execution.
despre un model experimental de prds vulcanizat Perhaps exaggerating in a certain measure we lgan ta

mecanid, cusurub, cu comaridnumeria. about a model of mechanical vulcanizing press, with
Este elaborat un ciclu de lucru al modelului screw, with CNC.
experimentaki un program, denum€omConME- Is elaborated a working cycle of the experimental

PVM, in limbajul de programare C [5] concepat s model and a program call&mConME-MVP, in C
comande sistemul de tmmnare al modelului programming language [5] designed to command the
experimental in @@ fel Tncat acestaasexecute un drive system of experimental model so that it can
ciclu cinematic Tn acord cu ciclul general de lualu execute a cycle kinematic in agreement with the
unei prese de vulcanizat. general working cycle of a vulcanizing presses.

S-a concluzionat & modelul experimental It is concludes that the experimental model
meritd a fi completat cu o fr@nelectromagneticcu  deserves to be filled with electromagnetic diskéra
discuri, comandatde program. Ca o consegina  controlled by program. Because of testing of the
testirii modelului experimental a rezultat necesitateaexperimental model has resulted the necessity for
echiprii oricareia dintre presele de wvulcanizat fitting either of mechanical vulcanizing presses
mecanice concepute cu féelectromagnetic cel  designed with electromagnetic brake, at leastHer t
putin pentru lagul cinematic principal. main kinematic chain.
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