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Abstract. The authors of the paper herein are Rezumat. Autorii prezentei luciri sunt preocupa de
preoccupied with the connection between the elastidegitura dintre deformia elasti@ a unei prese mecanice
deformation of a power press with open frame are th cu batiu deschisi consumul energetic de exploatare a
operation energetic consumption of such a machine. unei astfel de mni.

Following previous studies, the authors focused on In urma studiilor efectuate autorii s-au oriensEra
three identified lines of action that should notjuiee  trei diregii identificate de aiune care & nu necesite un
additional metal consumption for manufacturing filaene: ~ consum suplimentar de metal pentru realizarea lbatiu
ribbing of the frame side walls, shortening of fie@me, in  nervurarea petior laterali ai batiului, scurtarea batiului,
fact of the distance between the press mass anthdire  in fapt a distatei dintre masa presai axa arborelui
shaft axis, and pre-stressing of the frame. Theserincipal,si pretensionarea batiului. Aceste preciupu
preoccupations motivated and called for an extesstiedy =~ motivat si impus un studiu extins asupra interesujui
on other researchers’ interest and achievemetits ifield. realizirilor Tn domeniu ale altor cercaori.

By patenting research, a few groups of solutioms fo Prin cercetare de brevet s-au identificat catevagr
the pre-stressed frames were identified. The pteserde soltii de batiuri pretensionate. Prezentul articol face
article synthesizes this information, fitting intmntext  sintez a acestor informa, incadrand Tn context salu

the solutions resulted from our research. rezultate Tn urma ale propriilor cerget
Keywords: C-frame, elastic deformation, rigidity, Cuvinte cheie:batiu deschis, deforrtia elastia,

pre-stressing, patent rigiditate, pretensionare, brevet de intten
1. Introduction 1. Introducere

Presses are machine-tools of old tradition, very  Presele sunt mgmi-unelte de veche trat,
frequently encountered and used in many industrialoarte frecvent intalnitgi utilizate in multe ramuri
branches, of high productivity and efficiency. industriale, de mare productivitageeficiena.

Presses exist in manifold types and constructive  Presele exigt intr-o diversitate de tipurki
solutions. Both wide-destination presses, charactersoluii constructive. Se identific atat prese cu o
ized as "general-purpose machine tools", andlestinaie largi, putand fi caracterizate drept
dedicated-destination, "specialized" or "special""masini-unelte de uz general”, c& prese cu
presses are identified. [1] destinaii dedicate, "specializate” sau "speciale". [1]

Regardless of its type, driving modality and Indiferent de tip, de modul de antrenarede
destination, any press is characterized by a framejestinaie, orice pres are caracteristic un batiu, care
which constitutes the backbone of the machine andonstituie structura de rezist&éna mainii i
determines its general aspect. determird aspectul general al acesteia.

The frames of the presses may be "open", Batiurile preselor pot fi de tip "deschis", in
C-shaped or "closed". Open-frame presses arforma de C, sau de tip "Inchis”, de tip cadru. Presele
destined to processing that requires low or mediuncu batiu deschis sunt destinate prelutor ce
forces, and closed-frame presses are used farecesii forte mici sau medii, iar presele cu batiu
processing with high or very high forces. Wire-inchis se utilizeaz pentru preluciri cu fore mari
wrapped frames are most often closed frames. sau foarte mari. Batiurile T§urate cu fir sunt, cel

Under the action of the force developed duringmai adesea, batiuri inchise.
the pressing, force yielded by the semi-produd, th Sub adune fortei dezvoltai Tn timpul
frame (as well as the entire structure of the pressprocesului de presare, fdropus de semifabricat,
elastically deforms, which determines deviations ofbatiul (ca de altfel intreaga structua presei) se
the reciprocal position between the fixed anddeformeai elastic, ceea ce deterriimbateri ale
mobile parts of the tool, with negative consequencepoziiei reciproce dintre ftile fixa si mobila ale
at least on the processing precision, tool dutgbili sculei, cu consecia negative cel pin asupra
and energetic consumption. This aspect motivategreciziei de prelucrare, durahifi sculei si
the search for constructive solutions, referrinfyon consumului energetic. Acest aspect a motivat
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to the frame or comprising other parts of thecautarea de sotu constructive, referitoare numai la
machine, which should lead to minimizing the batiu sau cuprinzang alte pirti ale mainii, care &
elastic deformation of the frame and, in geneml, t condué@ la minimizarea deformei elastice a
minimizing or eliminating its influence on the batiuluisi, In general, la minimizarea sau eliminarea
working conditions. influentei acesteia asupra cotidior de lucru.

The diminution of the elastic deformation Micsorarea deformei elastice prin crgerea
through the rise in rigidity of the frame is lessed,  rigiditatii batiului este o solie puin agreai, fiind
being accompanied by significant rises in weightinsaita de importante cgteri de mas si chiar de
and even clearance of the frame. A very interestingabarit ale batiului. O alternativfoarte interesasf
alternative, identified in the literature, is thaspive identifica& in literatura de specialitate, o constituie
or active pre-stressing of the frame. pretensionarea batiului, pasisau actig.

2. Pre-stressed closed frames 2. Batiuri inchise pretensionate

In closed-frame presses, this is not mono-body, La presele cu batiu inchis acesta nu este
but consists of several parts. There are essgntiallmonobloc, ci format din mai multeipi. in esemi se
identified, see Figure 1, [2], an inferior part Y16 identifica, vezi Figura 1, [2], o parte inferigaf16)
(made either in cast construction or in welded(realizak fie in construgie turnad, fie in construge
construction — in which case it has severalsudai — caz in care are mai multe componente
undetachable components), two or four (otherwiseasamblate nedemontabil), dosau patru (rar altfel)
rarely) median parts 8 ("pillars”) and a superiartp parti mediane 8 ("montaiY) si o parte superioar
(34), a "girder" that usually contains many (34), o "travers' care cofine de regdl multe dintre
mechanisms of the main movement. The assembly afiecanismele ng¢arii principale. Asamblarea acestor
these parts of the frame is undetachable, byarti ale batiului se face nedemontabil, prin strangere
tightening with four tie pieces (36). The presssnas cu ajutorul a patru tiran(36). Masa presei este, de
usually consistent with the inferior part (16). reguk, solidaé cu partea inferio&r(16).

A typical example of frame structure for many Un exemplu tipic de structiira batiului pentru
cutting-edge open-frame presses is shown in Figure multe dintre presele cu batiu deschis moderne este
[3]. The four tie-pieces (57) ensure the generakel prezentat in Figura 2 [3]. Cei patru tifaf®7)
assembly and the pre-stressing of the overalasigud asamblarea geneligl pretensionarea intregii
structure. structuri.

e e .

Figure 1. Typical structure for a mechanical clefadghe Figure 2. Typical example of closed-frame structused

press, driven from the superior part [2] in modern (mechanical) presses|[3]
Figura 1. Structurtipica pentru o prescu batiu Tnchis, Figura 2. Exemplu tipic de structua batiului Tnchis
mecanid, cu ationare din partea superiage] utilizat la prese (mecanice) moderne [3]
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Some closed-frame presses are driven from the Unele prese cu batiu inchis sunt cuiatare
inferior part, Figure 3, in which cases the supgerio din partea inferiodar Figura 3, cazuri in care
girder (32) may become "mass", namely fitting uptraversa superioan(32) poate deveni "ma% adica
base for the fixed part of the tool. baz de gezare pentru partea fixa sculei.

Figure 3. Example of closed-frame structure in draylic press driven from the inferior part, withuf side columns
traversed by tie pieces for pre-stressing [4]
Figura 3. Exemplu de structua batiului inchis al unei prese hidraulice ctiaa@re din partea inferio@rcu patru
coloane laterale stibatute de tirar pentru pretensionare [4]

For closed-frame presses, the guides of the La presele cu batiu inchis, ghidajele elementului
movable executing element are attached to the sidexecutor mobil se ajaaz la montauii laterali sau
pillars or to the columns forming the median pdrt o la coloanele ce formeazpartea mediana batiului
the closed frame. inchis.

Although somewhat advantageous, the closed- Desi prezing unele avantaje, sunt rare presele
frame presses with only three columns are rarey&dg cu batiu inchis cu doar trei coloane, Figurilgi &.

4 and 5. Note that for the (supplementary) guidihg De remarcat faptulacse pot utiliza pentru ghidarea
the slide-block, the frame columns or even tie giec (suplimentak a) culisorului coloanele sau chiar
may be used, the example in Figure 5 being relevant tirantii batiului, exemplul din Figura 5 fiind relevant.

The specification must be made that for closed  Trebuie ficuti precizarea & la batiurile Tnchise
frames, the pre-stressing by traction of the tez@s, pretensionarea prin tr@ene a tiragilor, in caz &
in case it exists, is only necessary to assemigle thaceasta exist este necesardoar pentru a asambla
frame. The pre-stressing of the tie pieces caumes t batiul. Pretensionarea tingor determira
compression of the machine pillars. The pre-stngssi comprimarea montaifor masinii. Pretensionarea
of the tie pieces is made so that their furthertirantilor se face astfel incat alungirea suplimentar
prolongation under the nominal for€@ should not lor sub fota nominai Fy i nu permid decompri-
allow the complete decompression of the pillarsmarea compléta montarilor, care 4 condud la
leading to the interruption of the contact betwden intreruperea contactului montdor cu partea
pillars and the frame fixed girder or inferior pdrhe  inferioa@ sau cu traversa fixa batiului. Fofa totak
overall pre-stressing force of the tie pieces ig (b de pretensionare a tirglor este (cu 20% ... 25%)
20% ... 25%) higher than the nominal force, the pre-mai mare decét fa@ nominad, forta de pretensionare
stressing force applied to one of théies being [1] aplicat unuia dintre ce tiranti fiind [1]

(R = (12 129 g

pret —
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and three ties (16) for pre-stressing the strudtire columns materialized by non pre-stressed ties [6]
Figura 4. Prescu batiu Inchis, cu doar trei coloane (32) Figura 5. Presde vulcanizat cu batiu inchis, cu doar trei
cu trei tirani (16) pentru pretensionarea structurii [5] coloane materializate prin tiramepretensiona[6]

Also envisaging the strain during the operation Avand in vederesi solicitarea din timpul
of the machine, the force considered for sizingea t functionarii masinii, forta ce se ia in considerare la
piece, for calculating its diameter and the onthef dimensionarea unui tirant, pentru calculul

tapped parts, is diametrului du si a partilor filetate, este
Fi = (22 2,25)13@. )
Nt
3. Open frames with passive pre-stressing 3. Batiuri deschise cu pretensionare pasiv

Elastic deformation under the technological Deformaia elasti@ sub fora tehnologié a
force of the C-frames is important and leads to aatiurilor deschise este importani conduce la o
perpendicular deviation against the machine massbatere de perpendicularitateifde masa ngnii a
of the shifting direction of the slide-block, moVab diregiei de deplasare a culisorului, organ executor
executing organ of the press. In case of no externanobil al presei. In absem soliciirii externe
strain, the strain and implicitly, elastic deformat  solicitareasi, implicit, deformaia elastié a batiului
of the frame is null. Elastic deformation becomeseste nul. Deformaia elasti@ devine maxira sub
maximal under maximal load, the deformationsarcih maxima, deformaia fiind liniar depende#t
being linearly dependant on the strain. By pre-de solicitare. Prin pretensionare se reduce, derpte
stressing, the value in modulus of this deviati®n i la jumatate, valoarea in modul a acestei abateri,
reduced, preferably to half; the rise in qualityttid  cresterea de calitate a sistemului fiind evident
system being obvious. Pretensionarea pagiva batiurilor deschise se

Passive pre-stressing of C-frames is achievedealizeaz cu ajutorul unor tiram Un exemplu
with some tie pieces. A suggestive example, showsugestiv, ilustrat in Figura 6, il constituie si@u
in Figure 6, is the solution submitted in the paten propud prin brevetul US 5,482,45%]. Batiul este
US 5,482,4547]. The frame consists of a superior format dintr-un corp superior (3), turnat,un corp
body (3), cast, and of an inferior body (7), whichinferior (7), care indeplinge si rolul de mag a

15



RECENT, Vol. 14, no. 1(37), March, 2013

also fulfils the part of machine mass. The pre-masinii. Pretensionarea se realizéaz prin
stressing is achieved by two tie pieces (10),rsdchi intermediul a doi tira (10), solicitai la Tntindere
during the stretch with some screwed nuts (13). cu ajutorul unor piute (13).

Figure 6. Press with pre-stressed C-frame by &eqs [7]
Figura 6. Prescu batiu deschis pretensionat prin tirda]

By passive pre-strain, an important strain (of Prin presolicitare pasivse asiguf permanent o
compression) of the frame is permanently ensuredmportant solicitare (de compresiune) a batiului. Pe
As the technological force manifests, the effect ofmasud ce se manifestforta tehnologié efectul
the pre-strain on the frame is progressively reduce presolicitirii asupra batiului se reduce progresiv, iar
and its state of strain at compression (manifestedtarea de solicitare la compresiune (manifestat
closed to the ties) turns into one of stretch.he t vecintatea tirafilor) a acestuia se schiffntr-una
modulus, the extreme values of the elasticde intindere. In modul, valorile extreme ale
deformations (preferably equal) of such a frame areleformaiilor elastice (de preferabil egale) ale unui
much lower than the maximal value of the elasticastfel de batiu sunt mult mai mici decéat valoarea
deformation of a C-frame without pretension. maxima a deformdei elastice a unui batiu deschis

A similar example constitutes the subject of thefara pretensionare.
patent application US 2005/0092056 [8], Figure 7. Un exemplu similar face subiectul cererii de
In this case, a single tie piece (30) is identified  brevet US 2005/0092056 [8], Figura 7. La acesta se
pre-stressing; and the superior (10) and inferioidentifici un singur tirant (30) pentru pretensionare,
parts (20) of the frame are identical. The mainiar partile superioai (10) si inferioaa (20) ale
component of the frame standing the pre-stressingatiului sunt identice. Principala comporiena
load is the mark (40), a thick-walled tubular batiului ce supo#t sarcina de pretensionare este
cylindrical piece. This piece forms, together with reperul (40), o piescilindrica tubula cu peré
the mark (50), the median part of the frame. grosi. Aceast piesi formeaz, impreus cu reperul

As example for the use of the previously (50), partea mediara batiului.
submitted pre-stressed open frame, the press for Ca exemplu de utilizare a batiului deschis
hydroforming [9] which makes the object of the pretensionat prezentat anterior se poate da presa
patent US 7,047,780 may be provided. A mass opentru hidroformare [9] ce face obiectul brevetului
relatively great length being necessary, the fresne de invenie US 7,047,780. Fiind nece§ar mad cu
modular, Figure 8, consisting of two identical lungime relativ mare, batiul este modular, Figura 8
modules. The superior part of the frame containgormat din dod modulus identice. Partea superioar
two identical modules (23) however differing from a batiului cofine dod modulus (23) identice, dar
the two modules (30), which form the inferior part diferite de cele dau modulus (30) ce formeaz
of the frame. Two pre-stressing (43) tie piecespartea inferioar a batiului. Fiegrui modul 1i
correspond to each modulus. corespund céte doi tirar{43) de pretensionare.
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Figure 7. Pre-stressed open frame with a singlgi¢iee [8]
Figura 7. Batiu deschis pretensionat, cu un sitigamt [8]
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Figure 8. Press for hydroforming, with pre-stresSefilame, achieved in modular structure [9]
Figura 8. Prespentru hidroformare, cu batiu deschis pretensjareatizat Tn structdrmoduladé [9]

It is possible to construct passively pre-stressed  Este posibd construga de batiuri deschise
C-frames through tie pieces destined for flangingpretensionate pasiv prin tiramlestinate preselor de
presses. Such a solution is submitted in the patefihdoit. O astfel de sofie se propune prin brevetul
US 4,403,498 [10], shown in Figure 9. Tie piecesUS 4,403,498 [10], ilustratin Figura 9. Tirafii
are placed immediately close to the two columns ofunt amplagain imediata veciftate a celor dau
the machine frame. The number of necessary ties isoloane ale batiului mgaii. Numirul de tirani
determined as a function of the maximal forcenecesari se deternmairin fundgie de fora maxini
developed by the machine and the tie diameter.  dezvoltai de maina si de diametrul tiratilor.
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Figure 9. Flanging press with C-frame, pre-stressetie pieces [10]
Figura 9. Presde indoit, cu batiu deschis, pretensionat pramif10]

In the literature, pre-stressed C-frames with  In literatuéi se identifia si batiuri deschise
wire are also identified. As example, the patent USoretensionate cu fir. Ca exemplu poate fi dat
3,884,142 [11] may be provided. A wire belt (12), brevetul US 3,884,142 [11]. La exteriorul batiului
obtained by wrapping on several layers, is plaged ose dispune, intr-o pa& adecvat, un brau (12) din
the outside of the frame, in an adequate positionsarma, okinut prin infisurare pe mai multe straturi.
The frame is stressed by two pairs of wedge pieceg§ ensionarea batiului se asigyprin dou perechi de
(17) - (18) and (19) - (20). pene, (17) - (189i (19) - (20).

..rf"-"r - ol iy B X
Figure 10. Press with pre-stressed C-frame, withilayered wire belt [11]
Figura 10. Prescu batiu deschis pretensionat cu brau din anutistrat [11]

In order to raise the rigidity of the C-frame of Pentru crgterea rigidititii batiului deschis al
some presses, the frame is sometimes pre-straineshor prese se pracliaineori presolicitarea batiului
with some ties placed in the frontal part of thecu ajutorul unor tirathamplasé in partea frontal a
machine, solution that has the disadvantage ofnasinii, solutie care are dezavantajul restrangerii
restraining the access to the operation area of thaccesului Tn zona de lucru a presei. O asemenea
press. Such a solution is exemplified in Figure 11soluie se exemplifig in Figura 11 cu cea propus
with the one submitted in the patent US 4,434,646rin brevetul US 4,434,646 [12] pentru o pres
[12] for a toggle-joint press. In this case, the-pr genunchi. La aceasta pretensionarea se aspyur
stressing is ensured by two ties (13). doi tirarti (13).

18



RECENT, Vol. 14, no. 1(37), March, 2013

We highlight that toggle-joint presses are Este de subliniat faptuligpresele cu genunchi
specialized, destined for extrusion operationssunt unele specializate, destinate opdoa de
which require both high or very high forces, andextrudare, opera ce necesit atat fore mari sau
increased-rigidity machines. Therefore closedfoarte mari, cati masini cu rigiditate sporit. Ca
frames are more adequate for such machines. Aarmare pentru astfel de gmai sunt mai adecvate
interesting constructive solution for a toggle-join batiurile Tnchise. O interesadnsoluie constructiv
press, with multi-body frame, is shown in Figure 12pentru o pres cu genunchi, cu batiu multicorp, se
[13]. By the intelligent division of the frame, the prezint in Figura 1213]. Prin divizarea inteligeat
strain due to the technological force is onlya batiului, solicitarea datotafortei tehnologice se
restrained to the part corresponding to the opmrati restrdnge doar la partea ce corespunde zonei de
area. This part is similarly constructed to a alisse lucru. Aceast parte are o constrtie similai unei
frame press, pre-strained by tie pieces. prese cu batiu Tnchis presolicitat prin tiian
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Figure 11. Toggle-joint press, with C-frame, Figure 12. Toggle-joint press, with multi-body frajwith
pre-stressed by tie pieces [12] pre-stressing only of the operation area [13]
Figura 11. Prascu genunchi, cu batiu deschis, Figura 12. Prascu genunchi, cu batiu multicorp, cu
pretensionat prin tiran[12] pretensionare doar a zonei de lucru [13]
4. Open frames with active pretension 4. Batiuri deschise cu pretensionare activ

For actively pre-stressing the C-frames of the  Pentru pretensionarea adtia batiurilor deschise
presses, hydraulic systems are used, which develage preselor se utilizeazsisteme hidraulice, care
compensating forces proportional to the resistantlezvolt forte compensatorii proponale cu fota
force yielded by the semi-product. rezisterd opus de piesa prelucrat

For a mechanically driven C-frame press [14], Pentru o pres cu batiu deschis &onat
the active pre-stressing is ensured as a conseguenmecanic [14], pretensionarea aétise asiguf ca
of a slight mass shift, consistent with the plungler urmare a uneigpare deplasare a mesei, solidan
a linear hydraulic motor, Figure 13. A similar plungerul unui motor hidraulic liniar, Figura 13nU
hydraulic motor, not necessarily identical as usefumotor hidraulic similar, dar nu neapt identic ca
area, allows the stressing of the rear part of tharie uti, permite tensionareaapii din spate a
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frame. The two hydraulic motors are connectedbatiului. Cele doa motoare hidraulice sunt legate
through a closed circuit, with constant volume. Theprintr-un circuit inchis, cu volum constant. Voluimu
volume of fluid dislodged by the plunger consistentde fluid dislocat de plungerul solidar cu masa @ires
with the press mass is transferred towards thaiine este transferat are motorul hidraulic liniar ce

hydraulic motor that provides the stressing of theasigud  tensionarea  batiului, compensand
frame, compensating the bending elasticdeformarea elasticde incovoiere datoratfortei
deformation due to the technological force. tehnologice.

s Yoo o
Figure 13. C-frame mechanical press, with actiwegtressing [14]
Figura 13. Presmecanid, cu batiu deschis, cu pretensionare adtiv]

To the purpose of actively pre-stressing, the In vederea pretensiarni active, presele cu
hydraulically driven C-frame presses are furtherbatiu deschis aonate hidraulic se echipeaz
equipped with another linear hydraulic motor suplimentar cu iric un motor hidraulic liniar
explicitly destined to the strain of the frame,tie  destinat explicit soliciirii batiului Tn  sensul
sense of compensating the bending elasticompensrii deformgiei elastice de incovoiere ce
deformation that appears as a consequence @fpare ca urmare a agié asupra semifabricatului a
applying the technological force on the semi-fortei tehnologice. in acest sens se dau ca exemple
product. In this respect, the solutions submitted i relevante soltile propuse prin brevetele US
the patents US 2,296,051 [15] and US 4,018,15@,296,051 [15}i US 4,018,150 [16].

[16] may be given as relevant examples. La primul exemplu, Figura 14, partea
In the first example, Figure 14, the superiorsuperioad a batiului este solicitatcasi o parghie
part of the frame is strained as I-order lever, snd de ordinul |, iar la al doilea exemplu, Figura 15,

the second example, Figure 15, the superior part gfartea superioara batiului este solicitatca o

the frame is strained as Il-order lever (thepéarghie de ordinul Il (se considerca forta
technological force is reckoned active force, dred t tehnologi@ este fora activa, iar fora de
pre-stressing force is resistant force). pretensionare este férezisten).

4. Particular solution 4. O soldie particulara

As compared to the overall constructive solutions  Faa de ansamblul sofilor constructive care
that aim at reducing the elastic deformation of@Ghe vizeaz reducerea defornfiai elastice a batiului
frame of a press, solutions which are explicitlydeschis al unei prese, spiuce vizeaz in mod
focused on reducing the influence of this deforamati explicit reducerea influgai acestei deformi
on the shifting direction of the slide-block and, asupra direei de deplasare a culisoruluii,
implicitly, on diminishing the related negative implicit, diminuarea consedelor negative conexe,
consequences, the press that makes the object of thresa ce face obiectul brevetului US 3,991,602, [17]
patent US 3,991,602 [17], Figure 16, clearly stand$-igura 16, se difereiazi in mod net. La aceasta
out. In this case, the preoccupation to diminish th este nul preocuparea pentru nararea deformgei
elastic deformation or to compensate it is null. elastice sau pentru compensarea ei.
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Figure 14. C-frame hydraulic press, with active  Figure 15. C-frame hydraulic press, with active-gtressing

pre-stressing (type l-order lever) [15] (type ll-order lever) [16]
Figura 14. Preshidraulici, cu batiu deschis, cu  Figura 15. Preshidraulici, cu batiu deschis, cu pretensionare
pretensionare acti\(tip parghie de ordinul 1) [15] activa (tip parghie de ordinul 1) [16]

==

—
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] I
Figure 16. Press whose resistance structure dfffens the guiding structure [17]
Figura 16. Presla care structura de rezisteeste distinét de structura de ghidare [17]

"The problem" is eliminated by division, a "Problema” este eliminat prin divizare, o
creation technique, sometimes used in appliedehnia de crede, ntalnit uneori in inventica
inventics [18], which, correctly applied, leads to aplicat [18], care aplicat corect conduce la salu
special solutions. In the present case, the resista deosebite. in cazul detfastructura de rezistena
structure of the machine differs from structure (3)masinii este distinct de structura (3) care asigur
that guides the slide-block (4) and its translationghidarea culisorului (49i astfel direg@ia de transige
direction is thereby no longer influenced by thea acestuia nu mai este influai de deformarea
elastic deformation of the frame (1). Moreover, theelastici a batiului (1). Tn plus, calitate superida
superior quality of the guidance is also ensured byhidirii este asiguratsi prin utilizarea unor ghidaje
guides with intermediary rolling elements (7). cu elemente intermediare de rostogolire (7).
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5. Authors’ preoccupations 5. Preocuprile autorilor

The authors of present paper are preoccupied Autorii prezentei luciri sunt preocupa de
with the connection between the elastic deformatiorlegitura dintre deform@a elasti@ a unei prese
of a C-frame mechanical press and the exploitationomecanice cu batiu deschisconsumul energetic de
energetic consumption of such a machine. Followingexploatare a unei astfel de gima. In urma studiilor
previous studies, three lines of action were ifiedti  efectuate s-au identificat trei ditéae agiune care
that should not require additional metal consunmptio si nu necesite un consum suplimentar de metal
for manufacturing the frame: ribbing of the frame pentru realizarea batiului: nervurarea piée
side walls [19], shortening of the frame, in fatttee  laterali ai batiului [19], scurtarea batiului, Tapt a
distance between the press mass and the main shdfstanei dintre masa preseki axa arborelui
axis [20], and (passive) pre-stressing of the framerincipal [20],si pretensionarea (pagiva) batiului
[21]. [21].

In Figures 17, 18 and 19, an original In Figurile 17, 18si 19 se prezirt 0 soluie
constructive solution of shortened frame, withconstructid originak de batiu scurtat, cu pere
ribbed walls, and passively pre-stressed throughmervurai si pretensionat pasiv prin tirén schema
ties, the considered strain scheme, as well as itde solicitare ludt Tn considerare, precugi starea
state of deformations and stresses are shown. Pexestuia de deforrtisi de tensiuni. S-a utilizat Pro
Engineer V.2 was used to elaborate the model anBingineer V.2 pentru elaborarea modelufuCatia
Catia V.16 to study the states of strains andv.16 pentru studiul &tilor de tensiunisi de
deformations. deformaii.

2 Z:_[.S{'“:.w -

and passively pre-stressed by tie pieces
Figura 17. Soltia constructiv si schema de solicitare pentru un batiu monoblogauyrscurtat,
Cu perg nervurai si pretensionat pasiv prin tirein

The analysis with finite element has shown that  Analiza cu element finit a atat ¢ nervurarea
the ribbing of the frame side walls leads to itgigl  pereilor laterali ai batiului conduce la oseaf
rise in rigidity, by 3-5%, times, the surplus oftale crestere de rigiditate a acestuia, de 3-5%, surplusul
within the frame being null or negligible. The bestde metal inglobat in batiu fiind nul sau neglijabil
results were obtained by inclining the fins agaithet  Cele mai bune rezultate s-autiobt prin dispunerea
horizontal at approx. 2Qirrespectively if the tilt is nervurilor inclinat fé& de orizontal la aprox. 10,
towards the front or the rear of the frame, by gsin indiferent dag inclinarea este spre téa sau spre
ribs intersected and inclined against the horidpata  spatele batiului, prin utilizarea de nervuri intatsate
well as by the curvilinear placement of the ribs,si dispuse inclinat & de orizontal, precumsi prin
oriented along the isoclines of the voltage statthé  dispunerea curbilinie a nervurilor, orientate de-a
frame. lungul izoclinelor sirii de tensiuni din batiu.
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3¢

Figure 18. State of stresses and deformationsechialyzed frame, for null technological force
Figura 18. Starea de tensignde deformdi a batiului analizat, pentru fgrtehnologi@ nula

]

Figure 19. State of stresses and deformationsectialyzed frame, for maximal technological force
Figura 19. Starea de tensignde deformdi a batiului analizat, pentru fgrtehnologi@ maxins

The shortening of the frame caused its Scurtarea batiului a determinat o semnificativ
significant rise in rigidity, obviously dependingno crestere de rigiditate a acestuia, evident deperident
the ampleness of the diminution in the distancede amploarea reducerii distandintre masa nganii
between the machine mass and the main shaft bog¢ axa alezajului arborelui principal. Scurtarea
hole axis. The shortening of the frame suppose$atiului presupune Tasimportante modifigri ale
however important changes of the assemblyansamblului bigl-culisor.
connecting rod-slide block.

The simple pre-stressing of the frame has  Simpla pretensionare a batiului are efecte
negligible effects on the frame rigidity, but the neglijabile asupra rigiditii batiului, dar valorile
maximal values of the stresses manifesting in thenaxime ale tensiunilor ce se manife$h corpul
frame body considerably decrease, and the state oftiului scad apreciabil, iar starea de tensiuni se
stresses significantly improves. By pre-stressiang, Tmburitateste semnificativ. Prin pretensionare se
considerable rise in quality of the behaviour undembhtine o apreciabil cregtere de calitate a
load of the frame is obtained. comportrii sub sarcii a batiului.
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6. Conclusions 6. Concluzii

Regardless of its type, driving manner and Indiferent de tip, de modul de antrenarede
destination, any pres is characterized by a framejestinaie, orice pre®are caracteristic un batiu, care
which constitutes the machine backbone. Under theonstituie structura de rezist&na mainii. Sub
force developed during the pressing process, thadiune fotei dezvoltai in timpul procesului de
frame elastically deforms, which determinespresare, batiul se deforméazlastic, ceea ce
deviations of the reciprocal position between thedetermira abateri ale posei reciproce dintre tile
fixed and mobile parts of the tool, with negative fixa si mobild ale sculei, cu conse¢annegative cel
consequences at least upon the processing precisiquutin asupra preciziei de prelucrare, duraduiiit
tool durability and energetic consumption. sculeisi consumului energetic.

The diminution of the elastic deformation by Micsorarea deformei elastice prin crgerea
the rise in rigidity of the frame is a less favalire rigiditatii batiului este o solie puin agreai. O
solution. An efficient alternative is the pre-stieg  alternatiid eficiene o constituie pretensionarea
of the frame, either passive or active. batiului, pasi¥ sau actiy.

The pre-stressing of open frames leads to the Pretensionarea batiurilor deschise conduce la
significant reduction, up to 50%, of the perpenldicu reducerea apreciabjlde paa la 50%, a abaterii de
deviation against the machine mass, of the shiftingerpendicularitate fa de masa mgnii a dirediei
direction of the slide-block. In the literature)ugions  de deplasare a culisorului. In literats-au identi-
of passive pre-tensioning, by ties, permanent andicat atat soltii de pretensionare pagivprin tirarti,
constant, as well as solutions of active pre-dtrgss permanerit si constani, catsi soluii de preten-
by hydraulic systems, with variable force linearly sionare acti¥ prin sisteme hidraulice, cu far
dependant on the technological force, were identifi  variabik liniar dependeritde forta tehnologié.

The authors developed studies and submitted  Autorii au dezvoltat studigi au propus solii
solutions for the passive pre-stressing, by tieggse de pretensionare pasdivprin tirarti a batiurilor
of the cast mono-body C-frames. deschise monobloc, realizate prin turnare.
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