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Rezumat. Prezenta lucrare abord@azunele dintre
particularititile constructivesi functionale ale unei prese
mecanice de vulcanizat. Aceasta are caracterigdtcg
lanturi cinematice distincte pentru deplasarea platanel
un lant cinematic pentru ridicare / coborare rapigl un
lant cinematic pentru cor@a poziiei de presare.
Améandod determitd, in mod diferit, transki& unui
aceluigi organ de mgina, unsurub canelat.

Avand ca referiti schema cinematica presei,
originak, pentru care s-a cerut deja proie@rin brevet
de invenmie, s-a elaborat un model constructiy
functional virtual realizat in Pro Engineer Wildfire.

Modelarea Tn spaul virtual a funcionarii presei
vizeaz deocamdatdoar modelarea danii principalelor
elemente ale celor dalaruri cinematice ale nyanii.

Cuvinte cheie:presi mecanid de vulcanizat,
functionare, particulariiti constructive

1. Introducere
Presele de wvulcanizat sunt
agionate hidraulic, dar se intalneg@stfel de prese
Cu agionare pneumaticsau mecanic[2, 3].
Prin vulcanizare se pot pbe piese finite din
cauciuc, termorigidei termoplaste [5].
La presele de vulcanizat tamate hidraulic se
identifica urmitoarele dezavantaje:
- necesit echipament hidraulic, in sine relativ
complex, de precizie, deci scump;
- agentul hidraulic este supus unor importanteaiari
de vascozitate ca urmare a vgit@ de temperatur
caracteristice procesului de vulcanizare;

- pierderi volumice de agent hidraulic, chiar mici,

sunt de neevitat;
- sistemul hidraulic de @onare trebuie &fie activ
permanent in timpul procesului de vulcanizare.

Tn mod curent

Abstract. The present paper addresses some of the
structural and functional features of a mechanical
vulcanizing press. Characteristic for this are th®
distinct kinematics chains for the motion of thatpk: a
kinematics chain for rapid lifting/descent, and a
kinematics chain for correcting the pressing positi
Both of them determine, in different ways, the #lation

of the same machine part, a grooved screw.

Having as reference the kinematics scheme of the
press, original, for which has already been reequkst
patent protection, it has been developed a virtual,
constructive and functional model in Pro Engineer
Wildfire.

The cyberspace modelling of the press’ operation
aims so far only to shape the actions of the main
elements of the two kinematics chains of the mazhin

Key words: mechanical vulcanizing press, operation,
structural features

1. Introduction
Currently, most of the vulcanizing presses are
actuated hydraulically, but there are also somé wit
pneumatic and mechanical actuation [2, 3].
Through vulcanization there can be obtained
thermosetting and thermoplastic rubber finished
parts [5].
Disadvantages of the hydraulically actuated
vulcanizing presses:
- requires high precision hydraulic equipment,
which is complex by itself, and expensive;
- the hydraulic agent is subject to important clesng
in viscosity, due to the temperature variations,
typical to the vulcanizing process;
- volume losses of the hydraulic agent, even iflsma
amounts, cannot be avoided;
- during the vwvulcanizing process the hydraulic

Dezavantajele precizate anterior au motivatactuation system has to be permanently active.

initerea  de cercai in sensul conceperii,
experimendrii si utilizarii unor prese de vulcanizat
aaionate mecanic, fiind vizate uitoarele avantaje:

The aforementioned disadvantages have
motivated the initiation of research for designing,
testing and using some mechanically driven

- simplitate constructivsi functionali; vulcanizing presses, targeting the following
- durati de viaa crescui; advantages:
- robustee; -constructive and functional simplicity;
- fiabilitate ridicat; -increased life-time;
- reglarea facil a fotei de presare; -robustness;
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- mertinerea relativ constaita fortei de presare in
timpul procesului de vulcanizare;

- sensibilitate redus la regimul de temperatur
specific vulcaniirii;

- consum redus de energie, prin activaregutdor
cinematice ale nyanii doar periodicsi temporar.

2. Conceptul de principiu

Odat precizate obiectivele, studiile degirate
in vederea elabarii unei soldii constructive noi de
presi de vulcanizat s-au deéstirat in mod logic.
Utilizand tehnicisi metode cunoscute de ctiea
tehnica [1], o prima etaf@ a cercefrii s-a finalizat
prin elaborarea schemei cinematigeintocmirea
documentgei necesare pentru piherea protegei
prin brevet de invete.

A doua etap a cercetrilor vizeaz elaborarea
unui proiect tehnigi, intr-o prina faz, realizarea
unui model virtual. Tn acest sens, pentru proieztar
preseisi simularea fungonarii acesteia s-a optat
pentru utilizarea mediului Pro Engineer Wildfire.

Schema cinematic a preseisi o parte a
modelului 3D al acesteia se preiim figura 1.

- high reliability;

- easy adjustment of the pressing force

- the maintenance of a relatively constant pressing
force during the vulcanizing procedure

- reduced sensibility to the operational tempeggtur
specific to vulcanization;

- low power consumption, through the periodical
and temporary enabling of the machine’s kinematic
chain.

2. The concept of principle

Once the objectives were determined, the
studies conducted for elaborating a new
constructive solution for a vulcanizing press have
developed logically. Using known techniques and
methods of technical innovation [1], the first phas
of the research has completed by developing the
kinematic scheme and preparing the documentation
necessary for obtaining the patent protection.

The second phase of the studies aimed the
development of a technical project, and, during its
first phase, the creation of a virtual model. Huoz t
design of the press and the simulation of its
operation it has been chosen the Pro Engineer
Wildfire environment.

The kinematics scheme of the press and a part
of its 3D model are shown in figure 1.

Figura 1. Schema cinematia presei mecanice de vulcanizat
Figure 1. The kinematics scheme of the mechanigdabwizing press
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La o pred de vulcanizat se utilizeazin nunir
oarecare de mate E, formate de reguldintr-o
semimatriia 36 superiod@r si una 35 inferioat.
Magina are capacitate de prodeccrescut dac
matritele se dispun etajat. Pentru aceasta, 11 dfar
platanele inferior Gi superior 7, se utilizedzun

A vulcanizing press uses a certain number of
dies E, made of, as a rule, from an upper 36 and a
lower semi-die 35. The machine has increased
production capacity if the dies are displayed in
multiple layers. For this, besides the lower 6 dred
upper 7 plates, a number of intermediary plates 8

numar oarecare de platane intermediare 8. Exemplare used. Examples of such vulcanizing, multistage
de astfel de prese de vulcanizat, multietaj seresses are shown in Figure 2 [6, 7].

prezint in figura 2 [6, 7].

The plates, excepting the upper one, perform a

Platanele, exceptandu-l eventual pe cel superionertical translational motion for closing the dasd

execud miscare de transtee pe vertical pentru a se
realiza inchiderea mateior si pentru a se dezvolta

presiunea necesaasupra materialului de vulcanizat.

Pe de ailt parte, presa trebuié ssigure o presiune
cat mai constaidt asupra materialului supus
vulcanizrii. Pentru aceasta la presa mecanie
vulcanizat Tn disctie este preizut un senzor de
fortda sau, dup caz, un sistem sesizor detfocare
determid 0 miscare de transfe suplimentat a
platanelor, de ridicare sau de coborare, pentru
corecta periodic varie presiunii din matte.

Pentru aceste daumiscari, la presa mecaric
conceput se utilizeaz un acelgi mecanismsurub-
piulita, dar dodé surse distincte de guare si
energie. Pentru una dintregeiri antrenarea se face
de la motorul electric 14. Cu roata meicas este
solida& piulita d. Pentru cealalt dintre micari,
motorul electric 22 antreneain miscare de rotde
roata melcdt 26, al d@rei alezaj interiore este
canelat.

Lanturile cinematice prin care se realizéaz
cele dod miscari de translée au aceea Structus:
un motor electric, un cuplaj, un reductor de tiera
si un angrenaj melc — raamelcat. Prezem unui

mecanism inversor de sens, eventual cu angrenaje

cuplaje electromagnetice, estgiopali.
Oricare dintre cele dauanuri cinematice poate fi
destinat & realizeze una dintre cele doagiuni necesare

to develop the required pressure on the vulcanized
material. On the other hand, the press has to geovi

a relatively constant pressure over the vulcanized
material. In order to achieve this, the vulcanizing
press is provided with a force sensor, or, if
appropriate, a force sensor system which determines
an additional, lifting or descending translatiortioé
plates to periodically correct the pressure chaitges
the dies.

a For these two motions, the mechanical press is
designed to use the same screw-nut mechanism, but
two separate sources of movement and energy. For
one of the motions, the actuation is made by the
electric motor 14. The nud is attached to the
worm-wheel mechanism 18. For the other
movement, the electric motor 22 engages in
rotational motion the worm-wheel 26, which has a
grooved bore.

The kinematics chains that realize the two
translational movements have the same structure: an
electric motor, a coupling, a speed reduction gear
and a worm-wheel mechanism. The presence of a
reversing mechanism, possibly with
electromagnetic gearing and couplings, is optional.

Either of the two kinematic chains can be used
to ensure one of the two motions necessary to the
machine’s  proper functioning: the rapid
lifting/descending of the plates (main motion), and

bunei fundondri a presei: igrarea de ridicare / coborare the one determining the pressure conservation in

rapich a platanelor (ngcare principal), respectiv pe cea

preset limits (secondary motion). In practice, the

care determin pastrarea presiunii Tn limite prestabilite two kinematic chains differ in the values of their

(miscare secundak In mod practic, cele daulanuri
cinematice dife prin valorile constantelor lor.

constants.
A force sensor or, when appropriate, a force

Un senzor de fgit sau, dupcaz, un sistem sesizor de sensor system controls the de-energizing of the
forta comand scoaterea de sub tensiune a motoruluelectric motor driving the main actuating system,

electric ce antreneagistemul de antrenare princigalde

and whenever necessary, the start and shut-down of

fiecare dat cand este nevoie, punerea sau scoaterea de dhie secondary actuating system’s electric motor.

tensiune a motorului electric ce antrefiesistemul de
antrenare secundar.

Un senzor de pae comand scoaterea de sub
tensiune a motorului electric ce antrefiesistemul de
antrenare principal la séiol cursei de coborare al
platanelor n pota lor de repaus.

A position sensor controls the de-energizing of
the electric motor, which drives the main actuating
system, at the end of the plates’ descending stroke
in their rest position.
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Figura 2. Prese de vulcanizat multietaj
Figure 2. Multistage vulcanizing presses

3. Particularit ati constructive 3. Constructive features
3.1. Arborelesurub 3.1. The screw-shaft
Structura cinematic a presei mecanice de The kinematics structure of the above described

vulcanizat descris anterior are ca element mechanical vulcanizing press has as significartt par
important un arbore 10, figura 3, care este inagicel a shaft 10, Figure 3, which is both a screw and a
timp surubsi arbore canelat. grooved shaft.

Figura 3. Modelul 3D a arborelgirub
Figure 3. The 3D model of the screw-shaft

In urma antrefirii in miscare de rotge a raii After the worm 17 engages the worm-wheel 18
melcate 18 de atre melcul 17, arborele 10 este into a rotational movement, the shaft 10 is forted
obligat s translateze deoarece: translate because:

- partea filetat b a acestuia formeazcu alezajul - the threaded paib, together with the threaded
filetat d al raii melcate 18 o cupl surub- hole d of the worm-wheel 18 forms a screw-nut
piulita, mechanism,

- partea canelata a arborelui 10 formedzcu - the grooved part a of the shaft 10, together with
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alezajul canelat al t melcate 26 o cupl de the grooved hole of the worm-wheel 26 forms a

translaie, translational coupling,

- roata melcat 26 nu este antreriatcand este -the worm-wheel 26 is not engaged in motion if the
antrenal roata melcéit18. worm-wheel 18 is driven.

Arborele 10 este obligatidgranslatezai atunci The shaft 10 is forced to translate even when
cand este antreriatin miscare de rotge roata the worm-wheel 26 is engaged in rotation, because:
melcat 26, deoarece: - the shaft 10 is engaged in rotational movement by
- arborele 10 este antrenat insoaire de rotge de the worm-wheel 26, the grooved parts of the

roata melcat 26, zonele canelate ale celor dou two components forming a translational

piese formand o cuplcinematié@ de translge kinematics coupling, able to transmit torque,
capabili de a transmite moment de torsiune, - the worm-wheel 18 is not engaged, so thedjut

- roata melcdt 18 este neantreriatdeci este fix corresponding to the bore of this geatr, is fixed,
piulita d ce corespunde alezajului interior al - the threaded length of the shaft 10, together with
acestei rg; the nutd, form a screw-nut mechanism.

- zona filetad b a arborelui 10 formeé&zu piulita d In both operating cases the screw is translatable
0 cuph surub-piulita. and moves the lower plate. The latter acts cascaded
in ambele cazuri de furionare surubul este upon the other plates of the press.

translatabilsi deplaseaz platanul inferior. Acesta The connection between the shaft 10 and the

din urmi aaioneaz in cascadl asupra celorlalte lower plate is realized by a kind of end thrust-

platane ale presei. bearing coupling. The partially spherical headhef t

Legitura dintre arborele 1§ platanul inferior  shaft 10 provides the necessary desmodromia for
se realizeaz printr-o cuph de tip crapodif. Capul this coupling.
patial sferic al arborelui 10 asigurdesmodromia

necesar acestei cuple. 3.2. Guidance of the plates
The guidance of the plates is realized by the

3.2. Ghidarea platanelor four cylindrical columns, which are part of the

Ghidarea platanelor rgimii este realizat de  resistance structure of the machine.
cele patru coloane cilindrice, acestea fiind parte Each plate is provided with four mechanical
structurii de rezistega a mainii. sleeves, eventually some with balls.

Fiecare platan este pgut cu cate patru bsic
posibil chiar unele cu bile. 3.3. Retaining the plates in their lower position

During standby, the lower plate 6 is supported
3.3. Rdinerea platanelor in poztia lor inferioar a by a plague 30 attached to the frame 1, the upper
in stare de repaus a givdi platanul6, inferior,  plate 7 is resting on a set of stoppers 31, each of
se sprijii pe o plag 30 solidai cu batiul 1, them attached to one of the guiding colunihs
platanul?, superior, se sprijinpe un set de opritori while each of the intermediary plates 8 is supmbrte
31, cate unul solidar cu fiecare dintre coloariztie by a set of stoppers 32, one for each of the ggidin
ghidare, iar platanelé intermediare se sprijin  columns2[4].
fiecare pe cate un set de oprit@2 cate unul For the stoppers 32 is recommended a simple
pentru fiecare dintre coloane?ade ghidare [4]. and efficient construction. Each of these consits
Pentru opritorii 32 se recomahd construge  a cylindrical compression spring and a pin, sloped
simpk si eficien. Fiecare dintre agtda este format on its front side (Figure 4), placed in a bore miade
din cate un arc cilindric de compresiugieun stift the plate. Under the action of the spring, theigin
cu plan inclinat pe partea sa frodtdFigura 4), always in contact with the column of the machine,
amplasate intr-un alezaj practicat in platan. Sulwhich is positioned next to it. The appropriatescut
agiunea arculuigtiftul este permanent in contact cu are made in the columns representing the support
coloana mginii in dreptul dreia este pogionat. In  surfaces for the pins corresponding to the lower
coloane se practiaddegaijiri adecvate care constituie position of the plates. Obviously, the cuts
suprafee de sprijin pentrustifturi si corespund corresponding to the lower positions of the differe
poztiilor inferioare ale platanelor. Evident, plates are made on distinct generators of the
degajrrile ce corespund pagior inferioare ale  columns.
diferitelor platane se praclipe generatoare diferite
ale coloanelor.
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Figura 4. Opritor
Figure 4. Stopper

4. Concluzii 4. Conclusions

Presele hidraulice de vulcanizat sunt utilizate Hydraulic vulcanizing presses are widely used
pe o scat largi Tn industria articolelor din cauciuc. in the rubber items’ industry. Researches conducted
Cercetrile efectuate p&nin prezent au identificat o so far have identified a number of disadvantages of
serie de dezavantaje la presele hidraulice. Céhe hydraulic presses. For this reason, research f
urmare sunt justificate cer@et pentru conceperea conceiving new, mechanical vulcanizing presses is

de noi prese de vulcanizat ctianare mecanic entirely justified.

O nou presi mecanid de vulcanizat, bazape A new mechanical vulcanizing press, based on
un principiu constructivsi functional original, an original constructive and functional principle,
prezint cateva soltii particulare. presents some particular solutions.

Miscarea de ridicare — coboréare a platanelor se  The lifting and descending movements of the
face de la dausurse distincte de gtiaresi energie.  plates are done by using two distinct motion and
Se utilizeaz un acelgi mecanisnmsurub-piulita, dar ~ energy sources. It is used the same screw-nut

cu fungionare diferi in cele dod faze. mechanism, but with different operations in the two
Ghidarea platanelor se face in lungul a patryhases.

coloane, care fac parte din structura de rezisten The guidance of the plates is made along the

maginii. four columns, which are part of the resistance
Pentru asigurarea po®i inferioare a structure of the machine.

platanelor se utilize@zopritoare custift cilindric si To ensure the lower position of the plates,

fatda frontak plama inclina, in coloane fiind stoppers with cylindrical pins, sloped on theirnfro

practicate degaii adecvate. side are used and on the columns the adequate cuts

are made.
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