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Rezumat. Orice soluie tehni@ nou afruta poate fi utif Abstract. Any technical solution newly appeared can be
la dezvoltaregi evolutia socieidtii, si este strans legat useful to development and evolution of society @d
de cercetare, de descoperirea, identificgigaunerea in  strongly linked to research, discovery, identificatand

aplicare a unor tehnigi metode de creg tehnic. implementation of some techniques and technical
creation methods.
Formularea temelor de cm#a tehnié, adia Formulation of creative technical issues, meaning

enurntarea problemelor, deterniinin mare risui enunciation of problems, determines largely resuls
rezultatele ofinute. Tn unele cazuri este nevoie de some cases it takes successive reformulations isntil
reformubiri succesive pé&hse identifi@ corect esefa identified correctly the essence of the problenst thre
problemelor ce se doresc a fi studiate, proble#nera intended to be studied, problems which must be doun
trebuie 4 li se giseasé soluii noi, originale, eficiente. new solutions, originals, effectively.

Lucrarea de fa prezint demersuri creative care au The present paper presents creative approaches
fost utile pentru conceperea preselor de vulcanizawhich have been useful for designing mechanical
mecanice cu un singugurub, preselor mecanice de vulcanizing presses with a single screw, mechanical
vulcanizat cu do#i suruburi si preselor mecanice de vulcanizing presses with two screws and mechanical

vulcanizat cu dofisuruburisi mecanism cu genunchi. vulcanizing presses with two screws and knee
mechanis m.
Cuvinte cheie:demersuri creative, inven prese de Key words: creative approaches, inventions, mechanical
vulcanizat mecanice, tehnici de dieaehnic vulcanizing presses, technical creative techniques
1. Introducere 1. Introduction

Analiza critii a stadiului actual a scos in Critical analysis of current state highlighted the
evidena faptul & exisé prese de vulcanizat cu fact that there are wvulcanizing presses actuated
aaionare hidrauli@, pneumatié sau electrig, hydraulically, pneumatic or electric, as wel as
precum si prese de atelier. Nu s-au identificat workshop presses. Did not identified mechanically
construgii de prese de vulcanizat cu teoare  actuated vulcanizing presses construction available
mecani@ disponibile pe pid. Research conducted at Transilvania University

Cercetri efectuate la Universitatea Transivania of Brasov, Romania, focused on the designing of a
din Brasov, Roménia, au avut ca obiect concepereanechanical vulcanizing press. For development of a
unei prese mecanice de vulcanizat. Pentru elaborarfirst concept of mechanical vulcanizing press, with
unui prim concept de pmecanid de vulcanizat,cu a single screw, which is already the subject of a
un singursurub, care face deja obiectul unei cereri depatent application [6], have been useful some
brevet de invegie [6], au fost utle anumite demersuri creative approaches [1, 4] specific to original
creative [1, 4] specifice crgai tehnice originale. technical creation.

Deocarece cerniele practice impursi utilizarea Because the practical requirements require the
unor prese de vulcanizat cu platane cu lungimeise of vulcanizing presses with plates with large
crescut a acestora, s-au concepsit prese de with increased lengths, has been designed and
vulcanizat mecanice cu doguruburi, cu platane cu mechanical vulcanizing presses with two screws,
arie utih mai mareSi aceasta face deja obiectul uneiwith plates with large useful areas. And this is
cereri de brevet de invaa[7]. already the subject of a patent application [7].

Facand apel in continuare la unele tehnici [%i5] Still making appeal at some techniques [2, 5]
metode specifice inventicii s-a identificat podhita and method specific inventics have been identified
realiziri unor noi prese de vulcanizat mecanice cuhe possible development of new mechanical
dow suruburisi mecanism cu genunch§i pentru  vulcanizing presses with two screws and knee
acestea a fost elabaratocumentga pentru descriere  mechanism. These too were documented in view of
de brevet de inve. patenting.
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Ultimile dowa prese mecanice de vulcanizat  The last two mechanical vulcanizing presses
concepute consetv conceptul de principiusi  designed conserve the concept of principle and
structura preselor de vulcanizat mecanice cu ustructure of mechanical vulcanizing presses, with a

singursurub. single screw.
2. Prese de vulcanizat mecanice 2. Mechanical vulcanizing presses

Presele de wulcanizat hidraulice asigur Hydraulic vulcanizing presses ensure a constant
constart forta de presare ca urmare a fuow@rii pressing force, due to the continuous operation

continue n timpul procesului de vulcanizare a unuduring the vulcanization process of a hydraulic
sistem hidraulic reglatasdebiteze agent hidraulic la system adjusted to supply hydraulic agent at a
o valoare dorit, reglabik, a presiunii. desired, set value of the pressure.

Dezavantajele acestor prese carigtaceea Disadvantages of these presses is that requires
necesii echipament hidraulic relativ complex, mai relatively complex hydraulic equipment, less
puin fiabil, de precizie, £ agentul hidraulic este reliable, of precision, that the hydraulic agent is
supus unor importante vatiede vascozitate,a subject to significant viscosity variations, the
pierderi volumice de agent hidraulic, chiar mici, volume lost of hydraulic agent, even small, are
sunt de neevitafi ca sistemul hidraulic de @ionare  unavoidable and that the hydraulic actuators system
trebuie 4 fie activ permanent n timpul procesului must be constantly active during vulcanization
de vulcanizare. process.

Pentru eliminarea acestor dezavantaje, dar cu In order to eliminate the disadvantages, but
pastrarea caracteristicilor fufionale, s-a studiat with keeping functional characteristic, has been
posibilitatea conceperii unei prese mecanice dstudied the possibilty of developing a mechanical
vulcanizat. In subsidiar, se are 1in vederevwulcanizing presses. In subsidiary, is taken into
simplificarea constru@i presesi identificarea unui  account simplifying construction of presses and
sistem de surare a fgei de apsare dezvoltatde identification measurement system down force
masind, precumsi de corectare periodica forei. developed by machine, as well as the periodic

correction of the force.

Sunt cunoscute structurile de principiu ale Are known basic structure of the presses, with
preselor cu mgcare principal de translge, cu main translation motion, hydraulically operated,
aaionare hidraulig, figura 1,si mecani@, figura 2. Figure 1, and mechanically, Figure 2.
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Figura 1. Structura cinemati@ preselor hidraulice, cu Figura 2. Structura cinemadi@a preselor mecanice, cu
migcare principal de translge rectilinie-alternativ [3] migcare principal de translge rectilinie-alternativ [3]
Figure 1. Kinematics’ structure of the hydrauliepses, Figure 2. Kinematics’ structure of the mechanicakses,
with linear-alternative translational main motion with linear-alteative translational main motion

Structura cinematic a preselor mecanice de Kinematics structure of the mechanical
vulcanizat cuprinde fa de presele mecanice: vulcanizing presses contains compared to
motoare electrice de @amnare, cuplaje, reductoare, mechanical presses: actuators electric motors,
mecanisme de transformage un singur element couplings, gearboxes, transformation mechanisms
executor final. and a single final executor element.

Mecanisme de transformare sscirii de rotgie Mechanisms for transformation of rotational
in micare de transi@ cunoscute sunt: mecanismul movement in translational movement are known:
pinion-cremalie¥, mecanismul bigtmanived, pinion-rack mechanism, crank mechanism, the
mecanismul cu culisoscilani, mecanismugurub-  mechanism with oscillating crank lever, screw-nut
piulita, mecanismul ca@intachet. mechanism, and the mechanism cam-cam followers.

Ciclul de lucru specific unei prese de vulcanizat  Specific work cycle of a wvulcanizing press
presupune frecvente gtmari ca poziie si lipsa  involves frequent stopping as position and the radase
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unor puncte extreme certe ale platanului inferiorof certain extreme points of inferior plates dikect
antrenat direct. Ca urmare, nu sunt adecvate acesdriven. As a result, are not suitable for this
aplicaii mecanismele cu autointoarcerg cu  applications mechanism with homing action and with
lungime predefini a cursei. Mai mult, fea relatv  predefined length of the radéurthermore, relatively
mare pe care trebuid ® dezvolte presa recomdnd large force that you need to dewelop the press
utilizarea unui mecanism cu autoblocare. Caecommended using a self-locking mechanism. As a
urmare, utilizarea mecanismulgurub-piulia ca  result, use of screw-nut mechanism as a mecharism o
mecanism de transformare in structura unei preseansformation in the structure of a mechanical

mecanice de vulcanizat este una ldginecesar. vulcanizing press is a logical and necessary.

Pe parcursul procesului de ctieaal preselor During the creative process of mechanical
mecanice de vulcanizat s-au identificat ca ¢erin vulcanizing presses has been identified as useful
utile: requirements:

- asigurarea unei presiuni cat mai constante asupreensuring a constant pressures of vulcanized iater
materialului de vulcanizat; - time maintaining lengthy in extreme positiong
- timp de metinere indelungat in paidiextreme a elements operated;
elementelor aonate, - possibility of adjust the pressure work;
- posibilitatea regkii presiunii de lucru; - reduced sensitivity to specific vulcanization
- sensibilitate reduds la regimul de temperatur temperature regime;

specific vulcaniarii; - constructive and functional simplicity;
- simplitate constructiivsi functionak; - reduced energy consumption.

- consum energetic redus.

2.1. Prese dwvulcanizat mecanice cu un singu 2.1 Single screw mechanical vulcanizing prees

surub The first concept of mechanical vulcanized

Primul concept de présnecanid de vulcanizat press between those which are subject of this paper
dintre cele care fac obiectul prezenteidugrcea cu the one with a single screw, appeared
un singursurub, a aprut spontan, aparent ca o spontaneously, apparently as a flash of inspiration
sclipire de moment. Apaia spontaf a solgiei noi ~ Spontaneous appearance of new solutions of
de pred mecani@ de vulcanizat este rodul mechanical vulcanized press is the result of
permanentei gtini a subcogtientului. permanent action of subconscious.

Se poate preciza faptulicidea nod astfel It may specify the fact that nine such idea
apiruta poate reprezenta punctul de plecaitrec appeared can be the starting point to “spontaneous
.nventie spontad’. Una sau céateva variante ale invention”. One or several variants of the invemtio
invertiei au fost optime sau realizabile. Restulhave been optimal or realizable. The rest of ideas
ideilor au Emas in subcatient si pot fi utilizate  have remained in unconscious and can be used
ulterior in relaie cu alte idei sau cu alte probleme, subsequently in relation with other ideas or other
sau apeland la cugtinte noi. problems, or appealing to new knowledge.

Presa de vulcanizat mecaniare dod etape Mechanical vulcanizing press has two important
importante ale ciclului de lucru: goiare rapid, de  stages of the working cycle: fast moving of raising
ridicare a platanelor parila inchiderea adecvafh  of plates up to adequate closing of molds, and
matrtelor, si de coboréare a lor la skl ciclului lowering of their at the end of technological cycle
tehnologic, si miscare leni, de ridicare sau and slow movement, lifting or lowering of plates in
coboréare a platanelor in vedereaasigbresiunii de  order to adjust working pressure. For each of these
lucru. Pentru fiecare dintre acestesciii masina  movements the machine is equipped with
este pre¥zuti cu cate un lan cinematic, cu kinematics chains, with the remark that the
observéia ci mecanismul de transformare estemechanism of transformation is the same, Figure 3.
acelai, figura 3. The kinematics chains that realize the two

Lanurile cinematice prin care se realizé@ele translational movements have the same structure: an
dowa miscari de translge au aceed structudi: un  electric motor, a coupling, a speed reduction gear
motor electric, un cuplaj, un reductor de tiergiun  and a worm-wheel mechanism. For these two
angrenaj melc — raatmelcai. Pentru aceste ddu movements, at mechanical press designed is used
miscari, la presa mecaricconceput se utlizeaz un  the same mechanism of transformation, screw-nut
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acelai mecanism de transformare, mecanigmub-  mechanism, but two separate sources of movement
piulita, dar dod surse distincte de goaresi energie. and energy.
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Figura 3. Schema cine matigi structurad a presei mecanice de vulcanizat cu un siggarb
Figure 3. Kinematical and structural scheme ofrtieehanical vulcanizing press with a single screw

2.2. Prese de vulcanizat mecanice cu dbguruburi 2.2 Double screw mechanical vulcanizina presses

Utilizdnd o tehnid de crede tehni@ specifia Using a technique of technical creation specific
inventicii, similitudineg Tn raport cu presele invention, similitude in relation with hydraulic
hidraulice de vulcanizat cu platane de dimensiunvulcanized presses with large plates has been
mari s-a identificat posibilitatea conceperii umai  identified the possibilty of designing of new
prese de vulcanizat mecanice cu dimensiuiriten  mechanical presses with larger plates, especially
ale platanelor, in special cu lungime crescut with longer lengths.

Soluiile gasite — inclusiv ca urmare a unei The solution — including as a results adse
analogii apropiatein raport cu presele mecanice cuanalogiesin relation with mechanical presses with
doi manivele — au fost prese de vulcanizattwo cranks — have been double screw mechanical

mecanice cu dawsuruburi. vulcanizing press.
in etapele de creia tehnic s-au formulat o In technical creation stages have been

serie de intretri pentru identificarea celor mai formulated a series of questions for identifying th

optime solui, astfel: optimal solution, as follows:

- daa se utilizeaZ un singursurub se mai asigar - Does a single screw provide free movement without
deplasareaafa inclinari a platanelor? a titt of the plates?

- cele doa suruburi $ se roteascin acelai sens - Do the screws rotate in the same direction or
sau in sensuri diferite? opposite directions?

- ordinea de montaj: intai se montéaaruburilesi - What should be the order of installation: firssunt
apoi se amplaseazctile melcate? the screws and then place the worm wheels?

- cum se asigérdeplasarea sincrarasuruburilor? - How to ensure the synchronous movement of the

screws?
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Aceste intrefiri enurtate mai sus sunt specifice These questions mentioned above are specific
tehniciiinversiej care congtin abordarea inveisa  inversion, which is the reverse engineering
problemelor. S-au entat si ntrekiri specifice  approach to the problem. Has been set and question
tehnicii de crege tehnié combinarea precumsi  specific  technique of technical creation
tehniciimodificarea-ameliorarea-dezvoltarea combination as well as techniquechange-

- antrenarea se poate realiza pringsaaie de improvement-development
translaie, prin mgcare de rotee sau prin - Could the engaging be realized through transiatio

combinarea lor? rotation or the combination of the two?
- cum se leagarborii celor doi melci? - How do the shafts of the two worm gears conrect t
- care este elementul care permiteataga intre each other?

angrenajele melcate? - What is the connecting element between the two
- catesuruburi sunt necesaggsuficiente la presele worm gears?

mecanice de vulcanizat? - How many screws are necessary and sufficient in
- cate angrenaje melcate sunt necesieseficiente  case of the mechanical vulcanizing presses?

in cazul sistemului de antrenare princigal - How many worm gears are necessary and sufficient

secundar? for the primary and secondary drive system?
- de ce un motor de antrenar@u mai multe? - Why only one engines and not more?

Se poate afirma i presa de vulcanizat It can be said that mechanical vulcanizing press,

mecani@, cu dod suruburi, este o safie tehni@  with two screws, is a new technique solution
nowa stimulat, find oltinuta in urma unor stimulated, being obtained as a result of logical
formukri logice a temei de crega, a folosirii  formulation of the theme of creation, of using
tehnicilor si metodelor logico-intuitive si a  techniques and methods logical-intuitive and effiti
colabodrii eficiente dintre cogtientsi subcontient. cooperation between the conscious and subconscious.

Cele trei variante de prese de wvulcanizat The three constructive variants of mechanical
mecanice cu dausuruburi identificate folosesc fie wvulcanizing presses with two screws, using
dowi angrenaje melc — roata melcadentice, fie  successively two worm gears — worm wheel identical,
dowa angrenaje melc — roata me kediferite, fie un  two worm gears — wornvheel different or a single
singur melc care angrenéaziowi rofi melcate worm gear that engages with two different worm
diferite. Cei doi arborgurub sunt identici sau wheel. The two screw shafts are identical or diffier
diferiti prin sensurile filetelor. by senses thread.

Schemele cinematicg structurale ale preselor The kinematics and structural scheme of the
mecanice de vulcanizat cu doguruburi, in diferite.  mechanical vulcanizing press, with two screws, in

variante de realizare, se preziin figura 4. different variant of realization, shown in Figure 4
2.3. Prese de vulcanizat mecanice cu dbu 2.3 Mechanical vulcanizing presses with two
suruburi si mecanism cu genunchi screws and knee mechanism
Tehnica de crge tehnié, analogia apropiai Technical creation techniquelpse analogies

in raport cu presele cu genunchi s-a dovedit,util relation with knee presses has proved useful,
deoarece a condus la posibiltatea conceperii undbecause it led to possibility of designing of new
noi prese mecanice de vulcanizat surub si mechanical vulcanizing press with screw and knee
mecanism cu genunchi. mechanism.

Aceste variante de prese de vulcanizat mecanice This version of mechanical vulcanizing press
cu surub si mecanism cu genunchi au fost unelewith screw and knee mechanism have been certain
logic determinate, aimute prin tehnicisi metode determined logic, obtained by the search techniques
logice de d&utare, fira prezemn etapelor de and logical methods with no evidence of incubation
incubgie si iluminare, realizate prin activitate and illumination stages, produced by the conscious
cerebral constienta. brain activity.

Presa mecaricde vulcanizat cu dausuruburi Mechanical vulcanizing press with two screw
si mecanism cu genunchi asiguo sensibiltate and knee mechanism ensures an increased
crescul de reglare a foei de presare, avandfan  sensitivity adjustment of pressing force, having
cinematice distincte pentru antrenarea preseilgn cedistinct kinematics chains for engaging the press i
dowa faze de fungionare ale acesteia. the two phases of its operation.
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Figura 4. Schemele cinematigiestructurale ale preselor de vulcanizat, mecartigejoui suruburi, in variantele I, §i 11l
Figure 4. Kine matical and structuralscheme ofrtleehanical vulcanizing press, with two screws d@nant I, Il and IlI

S-au identificat solii pentru difereperea Solutions  have  been identified for
mecanismelor destinate teoarii platanelor in cele differentiating mechanisms intended for actuation
dowa faze distincte de fumionare ale mgnii, cea plates in the two distinct phases of operatiorhef t
de ridicare-coborare rapgidsi cea de ridicare- machine, that of lifting-lowering fast and lifting
coborare pentru reglarea#ia fortei de presare. descending for fine tuning of press force.
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Schema structugalscoate in evideih aceast Structural scheme

foloseste un singur mecanism de transformamub- used a single screw-nut

piulita, iar pe laxul cinematic secundar se folgse

drept mecanism de transformare gaafmii de rotaie
a surubului antrenor in mcare de transie a
platanului inferior.

Schemele cinematicei strucurale ale preselor
mecanice de vulcanizat cgurub si mecanism cu
genunchi, in diferite variante de realizare seift#z

in figura 5. realization.

MT

highlights
diferertiere, astfel pe lgol cinematic principal se differentiation, so by main kinematics’ chain is

mechanism

transformation, and by secondary kinematics’
un mecanism de transformare combinat format dirchain is used combined transformation mechanism
mecanismsurub-piulia si mecanism cu genunchi composed of screw-nut mechanism and knee
mechanism as a mechanism of transformation of
rotational movement of the screw trainer in the
translational motion of the lower platter.

Figure 5 shows the kinematics and structural
scheme of the mechanical vulcanizing press, with
screws and knee mechanism, in different variant of
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Figura 5. Schemele cinematice ale preselor de widag mecanice,
cu douisuruburisi mecanism cu genunchiin variantgi Il de realizare
Figure 5. Kinematical and structural scheme oftieehanical vulcanizing press,
with two screws in variant | and Il of achievement

_’E

151



RECENT, Vol. 12, nr. 2(32), July, 2011

3. Concluzii 3. Conclusions

Presele de vulcanizat mecanice, cu un singur Mechanical vulcanizing presses, with a single
surub si cu dod suruburi, utilizeaz acelgi organ screw and with two screws, using the same final
de maina executor final, atat pentru deplasareaexecutor organ of machine, both for fast moving
rapich a platanelor, cagi pentru deplasarea fina  plates, as well as for their fine movement in ortder
acestora in vederea ragl fortei de vulcanizare, adjustment vulcanization force, sensitivity of
sensibilitatea de reglare at@reste stzut. adjustment force is low.

Presa mecaric de wvulcanizat cusurub si Mechanical vulcanizing press with screw and
mecanism cu genunchi asigavantajul deosebit al knee mechanism ensure special advantage of
cresterii importante a sensibiltii reghrii fortei de  significant increasing of the sensitivity adjustinen
presare, difergiazi net structura laorilor of press force, clearly differentiate kinematics’
cinematice pentru antrenare in cele adéaze, in  chain structure for training in two phases, mainly
principal in ceea ce priye8 mecanismele de respect of transforming mechanisms.
transformare. It may specify the fact that mechanical

Se poate preciza faptul qoresa de vulcanizat vulcanizing press with a single screw can be
mecani@ cu un singursurub poate fi considerat considered "invention pilot" and is the basis dfeot
.nventie pilot” si sti la baza celorlalte prese de mechanical vulcanizing presses.
vulcanizat mecanice. The creative approaches have proved useful

Demersurile creative s-au dovedit utileau fost  and have been based on a theme of creation derived
bazate pe teme de ctieaderivate din necesitate. from necessity.

Acknowle dge ments
This paper is supported by the Sectoral OperatBnagramme Human Resources Development (SOP

HRD), financed from the European Social Fund andtiHgy Romanian Government under the contract
number POSDRU/88/1.5/S/59321.

References

1. Belous, V.inventica(Inventicy. Ed. "Gh. Asachi”, ISBN 973-95650-0-X,siaRomania, 1992 (in Romanian)

2. Belous, V., Rhteanu B.Fundamentele cregi tehnice(Fundamentals of technical creatijityed. Performantica, ISBN 973-
730-138-2, lgi, Romania, 2005 (in Romanian)

3. Cioa#, R.: Teoria, cercetaregi practica automatelor hipocicloidale — un exempler demers euristic planificgf he theory,
research and practice of hypocycloidal automaticifty machines — an example of planned heuristid\st RECENT, Vol. 1,
2000, No. 1(1), p. 28-33, ISSN 1582-0246 (in Romahi

4. Cioa#, R.: Masini-unelte de prelucrat prin deformar@achine tools for plastic deformatipnEd. Universisti Transilvania
Bragov, ISBN 978-973-655-598-306-2, Bav, Romania, 2008 (in Romanian)

5. Stinciulescu, T., et al.Tratat de creatologigTreaty of creatologly Ed. Performantica, ISBN 973-97813-8-1silaRomania,

1998 (in Romanian)
. ***. Preg; de vulcanizatmecanid (Vulcanizing press, mechanifaRO Patent request, NA/01396/ 23.12.2010
. ¥ Preg; de vulcanizat, mecanicVulcanizing press, mechanifaRO Patent request, N&/00281/ 31.03.2011

~N o

Lucrare primi in lunie 2011 Received in June 2011

152



