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Abstract. Each mechanical press, as any press inRezumat. Fiecirei prese mecanice, in general ang
general, has a number of characteristics, which arg@rese, 1i sunt proprii un numde caracteristici, acestea
geometrical, kinematical and energy related. Thefiind geometrice, cinematicesi energetice. Cele
kinematical and energy related ones are functionaktinematicesi energetice sunt caracteristicile ftionale,
characteristics, the defining ones including thenimal definitorii fiind forta nominad, lungimea maxirih a cursei
force, maximum length of the slide stroke, nominal culisorului, lungimea nominal a cursei sub sarcn
length of the load stroke, frequency of the mairtiom frecvena migcarii principale, lucrul mecanic maxim
maximum available work, maximum power, maximum disponibil, puterea maxifiy momentul de torsiune
admitted torque at the main shaft and machinensss. maxim admis la arborele principglrigiditatea presei.
The optimum design of any press requires the Proiectarea optitha unei prese oarecare reciam
adequate and correlated determination of its fonefi  stabilirea corelat adecvat a parametrilor furt@nali ai
parameters. More so, for families of presses ofilaim acesteia. Mai mult chiar, pentru familii de presetiguri
types the values of each functional parameter needimilare se impune pentru fiecare parametru tionel
ordering, thus allowing the conceiving and effitien ordonarea valorilor acestuia, favorizand astfelceperea

deployment of machinery of the considered type. si exploatarea eficiedata unui parc de ngmi de tipul
considerat.
The paper specifies for each functional Lucrarea de fia indica pentru fiecare caracterisiic

characteristic the modality of determination andesing,  funciionak importani modul de stabilirgi de ordonare,
underpinned by the adequate mathematical rationale.  cu motivaia matematig adecvat.

Key words: mechanical press, characteristics, parametersCuvinte cheie: pres mecanid, caracteristici, parametri,
ordering, correlated values, series of values ordonare, valori corelate, serii de valori

1. Introduction 1. Introducere
The characteristics of crank presses can be Caracteristicile preselor mecanice cu marivel
assigned to three categories: geometricalse pot grupa Tn trei categorii: geometrice,

kinematical and energy related [11]. cinematicesi energetice [11].
The geometrical characteristics consist of the  Caracteristicile geometrice sunt formate din

set of representative dimensions of the press: multimea dimensiunilor reprezentative ale presei:

- height (possibly the total height and the height- Tnaltimea (eventual #timea totai si Tnaltimea
above the floor), length and width of the press; deasupra solului), lungimealatimea presei;

- length and width of the table working surface; - lungimeasi latimea suprafei de lucru a mesei;

- length and width of the slide inferior face; - lungimea si latimea suprafei inferioare a

culisorului;

- distance from the floor to the working surface of - distana de la nivelul solului pénla suprafga de

the table; lucru a mesei;

- minimum and maximum distance between the- distana minima si distana maxina dintre
working surface of the table and the slide inferior suprafsaa de lucru a messi suprafaa inferioaa
face; a culisorului;

- the adjustment range of the minimum distance domeniul de reglare a disten minime dintre
between the working surface of the table and the suprafaa de lucru a mesai suprafaa inferioaé

slide inferior face, a culisorului,

- the distance between the axis of the main simaft a - distana dintre axa arborelui principsil suprafaa
the working surface of the table; de lucru a mesei;

- the height of the table raising plate; - Tnaltimea pficii de suprafiltare a mesei;

- the number of adjustment steps of the slide strok- numirul treptelor de reglare a lungimii cursei
length, if the case; culisorului, dag este cazul,

- the number of adjustment steps and/or the numarul treptelor si/sau domeniul de reglare a
adjustment range of the press frame tilt, if theeca inclinarii batiului presei, dateste cazul.

69



RECENT, Vol. 16, no. 2(45), July, 2015

The kinematic characteristics are mainly those  Caracteristicile cinematice sunt, in principal,
related to the motion of the final effector of the cele legate de garea elementului executor final al

press: presei:

- length of the slide stroke]. If this is adjustable, - lungimea cursei culisoruluiH. DacG aceasta se
the minimum and maximum values will be regleaz, atunci se indic valorile minima (Hpin)
specified, Hmin) and Hiay, respectively; si maxima (Hmay);

- the maximum frequency of the main motiog, It - frecvena maxind a mgcarii principale, n.;. Este

is identical to the nominal speed of the main shaft identici cu turaia de regim a arborelui principal,
Ng = Nap. IN many modern mechanical presses, n, = hap. La multe dintre presele mecanice
particularly with a C-frame, the maximum moderne, in special de tipul cu batiu deschis,
working frequency can be adjusted continuously, frecvena maxind de lucru poate fi reglat
in which case the extreme values that can be continuu, caz in care se indivalorile extreme
achieved by the main shaft speed will be specified; posibil de realizat ale tuiiai arborelui principal;

- the nominal length of the load stroke, = S(ow). - lungimea nominala cursei sub sarcinhy = (o).
Usually in simple action mechanical presses In mod uzual, pentru prese mecanice cu simpl
oy = 309; agiune de uz general seda = 30%;

- the nominal velocity at the beginning of pressing- viteza nomina de Tnceput de presang,= v(ay);
(start velocity) vy = V(ow); - lungimea cursei extractoruluie, In caz & acesta

- the extractor stroke lengtH,, if existing; exist;

- speed of the flywheety, (optional). - turaia volantului,ny (optional).

The energy related characteristics are: Caracteristicile energetice sunt:

- the nominal forcefy. It is the main characteristic - forta nominad, Fy. Este principala caracteristia
of a press and represents the absolute maximum unei presei reprezing valoarea maxithabsolui
value of the force that can be safely developed by a forei pe care o poate dezvolta presa respectiv
a given press; in condiii de sigurans;

- the available forcefp. It is specified graphically - forta disponibié, Fp. Se indi@ sub forna grafici
in dependence on the current crank angle and the in funaie de unghiul curent la manideki de
various values of the stroke length. It represents diversele valori ale lungimii cursei. Reprezint
the maximum instantaneous value of the force valoarea maxim instantanee a ftgi pe care o

that can be developed by a given press; poate dezvolta presa respettiv
- the maximum force developed by the extradigr, - forta maxind dezvoltai de extractorf, in caz @
if existing; acesta exigt

- the maximum torque available at the main shaft; momentul de torsiune maxim disponibil la
Mup. It is rarely specified, although it is a very arborele principalMupe. Se indi@ rareori, dei
important energy related characteristic for a este o caracteristicenergeti& foarte importarit

crank press; pentru o0 presmecanié cu manivei;

- the maximum torque available at the clutely; - momentul de torsiune maxim disponibil la cupidy;

- the minimum capable torque available at the brake momentul de torsiune minim capabil la arborele
shaft,M; franei,Mg;

- the available work per double strokgg; - lucrul mecanic disponibil per curglubk, Lg;

- the power of the motor driving the main motion, - puterea motorului de antrenare a sciiii
Pw; principale,Py;

- the installed power; - puterea instalat

- stiffness, C (expresses the elastic yield of the rigiditatea, C (exprih cedarea elastica mainii,
machine, but also determines the energy dar determi si consumul energetic pentru
consumed for the elastic deformation of the press). deformarea elastica presei).

The kinematic and energy related characteristics Caracteristicile cinematicgi cele energetice
are the functional characteristics of the machine. sunt caracteristicile fuionale ale mginii.

The functional characteristics of mechanical Caracteristicile fungonale ale preselor mecanice
presses are interdependent, hence the correchadsig sunt interdependengeca urmare proiectarea coreet
such a machine entails the correlated determinafion unei astfel de ngni presupune stabilirea coredah
the rapport of these quantities and implicitly loéit  raporturilor dintre acesteammi si implicit a valorilor
values [2]. This paper undertakes to present in dor [2]. Lucrarea de fa Tsi propune & prezinte
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justified manner the correlation between the fumeti  justificat corelgia dintre caracteristicile fufionale ale
characteristics of mechanical presses and tordligst preselor mecanicg sa exemplifice modul de stabilire
the modality of optimally determining their values. optima a valorilor acestora.

2. Thenominal force, the main functional 2. Fortanominala, principala caracteristica
characteristic of a (mechanical) press functionala a unel prese (mecanice)

The entire holding structure of the press is In funaie de valoarea feei nominale se
dimensioned directly or indirectly in dependence ondimensionea¥, direct sau indirect, intreaga struétur
the value of the nominal force [3, 10, 11]. For thede rezisteta a presei [3, 10, 11]. Pentru componentele
components subjected mainly to torsion, the torquéa care principala modalitate de solicitare este
used for dimensioning is proportional with the torsiunea, momentul de torsiune in fimcde care
maximum torque admitted at the main shaft of theacestea se dimension@azste propaional cu
machine, which quantity, on its turn, dependsmomentul de torsiune maxim admis la arborele
directly on the value of the nominal force [3]. principal al mainii, marime la randul ei direct

dependeritde valoarea foei nominale [3].

For an efficient conception of a series of Pentru conceperea eficiérd unei serii de prese
(mechanical) presses of a certain type it is ingpdrt (mecanice) de un anumit tip este foarte impoftant
to establish the values of their nominal forces andstabilirea valorilor fofelor lor nominalesi implicit
implicitly to order these values. Various critec@n  ordonarea acestor valori. Se pot e@umiferite
be formulated for such ordering: some strictly criterii pe baza arora ¢ se fad aceast ordonare:
technical, others technical and economic, and stherunele strict tehnice, altele tehnico-economice sau
purely economic. To each criterion a certaindoar de natdreconomid. Fiedirui criteriu ii poate
ordering modality of the nominal forces can corespunde un anumit mod de ordonare a valorilor
correspond, but only one of these, the “optimum”fortei nominale, dar unul dintre acestea, cel
one will satisfy to a great extent the majority or,optim”, va satisface Th mare asum majoritatea
even all stated criteria. sau chiar toate criteriile entate.

A main criterion of technical nature, “the safe Un criteriu in principal de natar tehnia,
deployment of machines” involves setting the,exploatarea in condi de siguram a mainilor”,
extreme values of machine strain (the minimumimplica stabilirea unor valori extreme linait
efficient limit and the maximum admitted limit for (minima eficien& si respectiv maxira admis din
safe operation, respectively), what entails a gerta condtii de siguraig) ale soliciirii masinii, ceea ce
optimum range for the maximum technological presupune un anumit domeniu optim al raportului
force-to-nominal force ratio. For any given pressdintre fota tehnologi@ maxima si forta nominai.
characterised by the nominal fordg, the two Pentru o pres oarecare, caracterizatde fota
extreme limit values can be expressed by equationsominak Fy, cele dod valori extreme limi se pot

(2): exprima prin relgile
(Ft )min = (kF )min IJ:N ; (Ft )max = (kF )max |:FN . (1)
Evidently, limit kg)mn > 0.5 expresses the Evident, limita kg)mn > 0,5 exprind condiia

condition for an efficient deployment of the press,exploatrii eficiente a presei, iakf)max < 1 exprin
and kr)max < 1 expresses the condition of avoiding condiia evitirii suprasolicidrii dupa forta.
overstraining by force.

For a family of presses whose nominal forces  Pentru o familie de prese aleiror forte

satisfy series (2) nominale formea¥seria
SR (50 FEUHN (2'%) PR (SN) PRV (2)

it is logical for equations (3) to exist: este logi existe reldile

(k6 D 0P ) = (k6 D 0P

(ke )max {Fn )j = (ke )min Ty )j +1 ®)
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The ratio of any two neighbouring equations Raportul dintre oricare daurelaii (3) vecine

(3) implicitly determines that: determira implicit ca
(Fa);  (Ra),
L =2 20 constant= ¢, (4)
(Fn), (Fn),
meaning that the values of the nominal forces aradici valorile fortelor nominale se ordoneazn
ordered in a geometric series of ragio serie geometriccu rdia ¢:
(FN)J‘+1:¢[GFN)J'- (5)

More so, based on equations (3) and (5) the Mai mult decét atat, in baza rgilar (3) si (5)
values of coefficientskf)min andke)max are required  se impune ca valorile coeficighor (Ke)min $i Kr)max
to satisfy equation (6): sa se afle in relga

F)J

(kF max — mm W m|n (6)
J

The previous equation expressed as: fretmnterioat exprimad sub forma

(kF )max
¢ (kF )mm (7)

allows determining the optimum value of the permite determinarea valorii optime atiea de
nominal forces ordering ratio for a family of dispunere a valorilor feelor nominale pentru o
presses, subject to establishing certain limitgtier familie de prese in conle stabilirii unor limite
maximum strains of those presses. ale solicitirilor maxime pentru presele respective.

The straining of the machine can be considered Se poate considera solicitarea mginii este
as good, if kKe)min = 0.5 and K)max = 0.75, as very buni dadi (Ke)min = 0,5si (Ke)max = 0,75, foarte bun
good if &)mn = 0.7 and Ko)max = 0.85, and dac (Ke)min = 0,7si (Ke)max = 0,85,si exceleni dac
excellent if k)min = 0.8 and K)max = 0.95. Under  (kd)min = 0,8 si (ko)max = 0,95. In aceste conilj
these circumstances the ordering ratios of theegalu ratiile de ordonare a valorilor f@lor nominale ar fi
of the nominal forces would be

075 085 095
(I)gOOd :E = 1.666., ¢very_good:F :12143, ¢excel|ent:§ =1.1875.. (8)

The closest normed values [17] corresponding  Cele mai apropiate valori normalizate [17] care
to the above values arg = 1.6; ¢, = 1.25 and corespund valorilor de mai sus supt = 1,6;
¢3=1.18. ¢2=1,25si 3 =1,18.

Traditionally, the unit of measure for the in mod tradiional, pentru fola nominai se
nominal force is the ton (tf). It needs be pointed  foloseste ca unitate de #sura tona fora (tf). Este
that over the last decades in literature, in cgias de precizat £ in ultimele decenii atat in luai de
as well as in industry the kN or MN is increasingly specialitate, cagi in cataloagssi chiar in industrie
used as a unit of measure, in good agreement witbe utilizeaz din ce in ce mai frecvent ca unitate de
the international system of units [3, 10, 11]. masuii kN sau MN, in foarte bun acord cu sistemul

internaional de uniiti de masu [3, 10, 11].

In crank presses (and not only) the values of the  La presele mecanice cu mani/¢i nu numai)

nominal forces are ordered most often in avalorile forelor nominale se ordoneazel mai

geometric series of ratiopr = 1.6 [11]. adesea in serie geomelritu rgia or = 1,6 [11]. Ca
Consequently, corresponding examples of sets afirmare, exemple corespondente de tmml de
values for the nominal force are the following: valori pentru fora nominad sunt urnitoarele:

M(Fn)e ={...; 10; 16; 25; 40; 63; 100; 160; 250;...};
M(Fn)n = {...; 100; 160; 250; 400; 630; 1000; 1600; 2500;...}
M(Fn)un = {...; 0.1; 0.16; 0.25; 0.4; 0.63; 1; 1.6; 2.5;...}.
Further on the only unit of measure considered  Tn cele ce urmedazse va lua Tn considerare ca
for Fy will be only the kN. unitate de risurd pentruFy doar kN.
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Crank presses are divided into fast and slow  Presele mecanice cu manivede subimpart n
presses. In fast presses the nominal force has gmese rapidesi lente. La presele rapide far
upper limit, Fy < 630 kN, and in slow presses the nominakh este limitai superior,Fy < 630 kN, iar la
nominal force has a lower limiEy > 250 kN [11].  presele lente fea nominai este limitad inferior,

It follows that presses of 250, 400 and 630 kNFy > 250 kN [11]. Rezulf ci presele cu fae

nominal forces can be either fast or slow pressegjominale de 250, 406 630 kN pot fi fie prese

according to their specific destination. Still, os rapide, fie prese lente, in fure de destinga lor

often, mechanical presses of 250, 400 or 630 kMspecific. Totwi, cel mai adesea presele mecanice

nominal force are fast presses. Consequently the seu fota nominaf de 250, 400 sau 630 kN sunt

of nominal force values consists of two subsets,  prese rapide. Ca urmare muolea valorilor fotei
nominale este compaislin dow submutimi,

Ma(Fr)n = {....; 100; 160; 250; 400; 630};
M(Fr)w = {1000; 1600; 2500;...},

the first being the set of nominal force values forprima fiind mutimea valorilor fotelor nominale

fast presses, and the second one being the set péntru presele rapide, iar cea de-a doua fiind,

nominal force values for slow presses. Evidently, multimea valorilor fotelor nominale pentru presele
lente. Evident,

M(Fn) O Mc(Fn)e = M(Fy).

3. Determining the value of the slide stroke 3. Stabilirea valorii lungimii maxime a cur sei
meximum length culisorului
The values of the maximum slide stroke lengths  Valorile lungimilor maxime ale cursei
are ordered, on their turn, in a geometric sebas, culisorului se ordoneazla randul lor, tot in serie
have different values for fast and slow crankgeometrid, dar avand valori diferite pentru prese
presses, respectively: mecanice cu manivierapide sau lente:
ong = 1.12 for fast presses, wiky < 630 kN, oz = 1,12 pentru presele rapide, Eu< 630 kN,
one = 1.25 for slow presses, wiky, > 1000 kN. one = 1,25 pentru presele lente, Ey> 1000 kN.
Consequently an equation of the below form Ca urmare se poate pune in eviden relgie
can be written de tipul

Hmax =K EQFN)p 9)
whereky (kuz Or ki) is a coefficient measurable in undeky (kuz Sauky.) este un coeficient, dsurabil
mm/kN"?, depending on the unit used fagand on  in mm/kNP, dependent de unitatea deisur
the series of valuest,(Hm.) that corresponds to the utilizata pentruFy si de seria de valoriv(Hnay Ce
series of values/(Fy). corespunde seriei de valovi(Fy).

Be Hmayo and En)o corresponding reference Fie Hmayo si (Fn)o valori de referim aflate in
values for the quantities maximum slide stroke andccorespondei pentru ndrimile curgs maxina a
nominal force of the one same press. Any otherculisoruluisi fortd nominal ale unei acelegaprese.
value of the maximum stroke lengtt ()« and any  Orice alti valoare de lungime de cdrsnaxima
other value of the nominal forc&\), are expressed (Hmayx si Orice alé valoare de fai nominaf (Fy)x

by equations (10) and (11): se exprird prin relgiile
(Hmax)x = (H max)o Eb)ﬁ ) (10)
(Fn )y = (Fn)o ®F - (11)

The general expression of the correspondence Expresia general a corespondeei dintre
between a0« and En)y is given by equation (12):  (Hmax si (Fn)x S€ exprimd prin relgia

(Hmax)x = (ki ) PN )R (12)
which, considering equations (10) and (11) becomesare tinand cont de retale (10)si (11), devine
p
(H max)o Eb’ﬁ = (kH )x |:((FN )o B|))|§) . (13)
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The previous equation can also be written as tRed@terioat se poate pung sub forma
X
o p
o =B 8 | =t e 0

Equation (14) becomes perfectly conform with Relaia (14) devine perfect confotircu relaia
equation (9) if factor” is equal to the unit, what is (9) dad factorula* este unitar, ceea ce se intampl

the case if daa
Ing
p = = :—H_
OF=0n - p=ion (15)
Equation (16) will be used in order to Pentru determinardg se va utiliza relga
determineky
H H
(kH )X — ( max)o — ( max)x ) (16)
(Fa)s (RNR
Considering the values of ratiagy and o, Avand in vedere valorile tilor oy si of, pe
based on eq. (15) for fast presges 1/4 and for baza relgei (15) se obne p = 1/4 pentru prese
slow pressep = 1/2 is obtained. rapidesi p = 1/2 pentru prese lente.

For fast presses three examples of sets of Pentru prese rapide trei exemple detimilde
maximum slide strokes encountered in practice andalori ale cursei maxime a culisorului, Tntalnite 1
corresponding to previously mentioned sef(F\)  practia si aflate in coresponden cu mutimea
of nominal force values are: Mx(Fy) mertionati anterior a valorilor faei

nominale, sunt:
Mig(Hma)mm = {...; 80; 90; 100; 112; 125};
Mog(Hmamm = {...; 71; 80; 90; 100; 112};
Mag(Hmadmm = {...; 63; 71; 80; 90; 100}.

If set Mi1x(Hmax) COrresponds to seiiz(Fy), then Daci multimii Mg(Fy) 1i corespunde mtimea
for (ky)x the following set of values is obtained Mig(Hmay), atunci pentrulf;)x se oline mutimea de
valori

(ke )nlé = {3 25.3; 25.3; 25.1; 25 25},

In the analysed case the deviations between the Pentru cazul analizat abaterile dintre valorile
values obtained fork(), are sufficiently small to obtinute pentru K.), sunt suficient de mici pentru a
allow the conclusion thaky)y Okyz = ct. More so, concluziona & (ky)x O kqg = ct. Mai mult chiar,
considering Ey)o = 400 kN as a reference, the valueludnd ca referita (Fy)o = 400 kN, se poate
kaz = 25 mm/kN'* can be recommended. recomanda valoardagz = 25 mm/kN.

For the correspondencla(Fn) < Mox(Hmay Pentru corespondem Mx(Fy) <> Mox(Hmay) S€
the recommended valuekigz = 22.5 mm/kN"“* and  poate recomanda valoarkg = 22,5 mm/kN", iar
for the correspondenceig(Fy) < Max(Hmay) there  pentru corespondem Mx(Fy) < Max(Hma) rezult
follows kg = 20 mm/kN. kuz = 20 mm/kN.

Literature [1,2] indicateskyz = 35.5 mm/tf, in literatura de specialitate [1, 2] se indic
equivalent tokuz = 20 mm/kN", thus considering kuz= 35,5 mm/tf*, echivalent ciuz = 20 mm/kN",
set Ma(Hmadmm for the lengths of the maximum deci se ia in considerare moea Msx(Hmagdmm
slide strokes of fast presses. pentru lungimile curselor maxime ale culisoareéor |

presele rapide.

For slow presses various sets of values of the Pentru prese lente, mumii M(Fy) T pot
maximum slide stroke can correspond to%&gf,).  corespunde diverse nauhi de valori ale cursei
The following two are given as examples: maxime a culisorului. Se iau ca exemple

urmatoarele doa:
Mi(Hmax)mm = {100; 125; 160; ...};
Moc(Hmamm = {125; 160; 200; ...}.
For the correspondence(Fn) <> Mi(Hmay @ Pentru corespondenM.(Fn) < Mi(Hmay S€
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value ofky. = 3.16 mm/kN? is obtained, and for ohtine ky. = 3,16 mm/kN? iar dad se considér
correspondenceM(Fy) <« Mo(Hmay @ value of  coresponde@ M (Fn) <> Mor(Hmay) S€ OINE Ky, = 4
ke = 4 mm/kN? respectively. Literature [11] mm/kN"2 Tn literatud [11] se indig ki, = 3,8
indicatesky, = 3.8 mm/kN?, a coefficient to that mm/kN"?, coeficient druia ii corespunde mtiinea
corresponds the sét,(Hma) of the maximum slide M. (Hmay @ valorilor lungimilor curselor maxime

stroke lengths of slow presses. ale culisoarelor la presele lente.
4. Establishing the value of the maximum 4. Stabilirea valorii lungimii maxime a cursel
load stroke length of the dide sub sarcina a culisor ului

The translation of a mechanical press slide is  Migscarea de trangi@ a culisorului unei prese
obtained by transforming the rotation of the mainmecanice se oime transformand rgcarea de rote
shaft by means of an adequate mechanisma arborelui principal utilizdnd un mecanism (,de
(“transformation mechanism”). Regardless of thetransformare”) adecvat. Indiferent de mecanism este
mechanism the law of motion can be determineddeterminabil analitic legea de miaresi implicit
analytically and implicitly also the expression for expresia lungimii cursei nominale maxime sub
the maximum nominal load stroke lengtih, Most  sarciri, hy. Cel mai adesea se utilizaaz
often a crank-connecting-rod-slide mechanism ismecanismul manivélbiela-culisor, caz n care
used, in which case the expressiomgfs expresia pentrby este

hy =say )= (1-cosu )+h[ﬂl—c0520( )+ ko Do Bina +ﬁ 17
N = SION )= Rmax NI+ N 0 NS tfieng) | 17)

thus depending on the maximum radius of the crankleci depende#itde raza maxitha maniveleiRax
Rmax (= Hma2) and on the nominal anglg, the (= Hna/2) si de unghiul nominady, acesta din uri
latter being often adopted as of 30°, traditiormal f fiind deseori adoptat la valoarea de 30°, tradak
crank presses. Consequently an equation of thpentru presele mecanice cu manivdéezult ca se
following type can be written poate pune in evideho relaie de tipul

() = kn dFNDY- (18)
For the particular but frequently encountered Pentru cazul particular, dar frecvent intalnit,
case described by the quantitigs= 30°,4, = 0.1, caracterizat prin #rimile oy = 30°,4 = 0,1,k = O,

ko = 0, based on eq. (17) there follows pe baza relgei (17) se obne
H
(hn )y D% [0.1465. (19)
Considering equation (12), the previous Tinand cont de retea (12), expresia anteriaar
expression becomes capita forma
(hn ), D0,073250ky ), [fFn ), (20)
what represents a computational relationship forceea ce constituie o rél de calcul pentru
coefficientky: k, 10.07325ky. coeficientulky: k, 00,07325ky.
Upon correlating equations (18) and (20): Coroborand relgile (18)si (20) rezult ca:
= for fast pressems = p = 1/4 and, for example K = pentru prese rapide = p = 1/4si, de exemplu,
= 20 mm/kN" ki = 1.465 mm/kN*, thus daci ky = 20 mm/kN", kyz = 1,465 mm/kN*,
(hw ), D 14653/(Fy ), : deci (hy ), 014653/(Fy), ;
= for slow pressem = p = 1/2 and, for example if = pentru prese lentsn = p = 1/2si, de exemplu,
ki = 4 mm/kN? k. = 0.293 mm/kN? dac ky = 4 mm/kN” ky; = 0,293 mm/kN?,

thus(hy ), C 02930 /(Fy), - deci (hy ), 002930/(Fy), -

The above presented aspects implicitly reveal Cele prezentate mai sus pun implicit Tn
that nominal load stroke lengths are ordered inevidena faptul & lungimile nominale sub sardn
geometric series similarly to the total stroke ksg ale curselor se ordoneain serii geometrice similar

lungimilor totale ale curselor.
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5. Establishing the maximum working 5. Stabilirea frecventei maximedelucru a
frequency of the press (identical with the presei (identica cu turatia arborelui
main shaft speed) principal)
Regarding thepressing spe€dv,, considering In ceea ce priwge ,viteza de presafe v,

that this varies between a maximum valuglgcity avand in vedereacaceasta variazintre o valoare
at the beginning of pressing (start velocity},, and  maximi, ,viteza de inceput de preséarev, si 0

a minimum value, thedptimum pressing velocity valoare minini, se poate asociavifeza optird de
Vpwo Can be associated either to thmaximum  presaré, v, fie ,vitezei maxime de presdrdie
pressing velocity” or to the “mean pressing ,vitezei medii de presdtevy, Viteza de inceput de
velocity”, vom. The start velocity pressing can be presare se poate defini drept viteza refatiintre
defined as the relative velocity between tool andscuk si semifabricat la momentul readidi
workpiece at the moment of contact between theseontactului intre acestea, fiind in fapt viteza
two, being actually the instantaneous velocityhaf t instantanee a culisorului la momentul Tn care scula
slide at the time when the tool attached to thaesli solida& cu culisorul ia contact cu semifabricatul.
achieves contact with the workpiece. Anglef the  Vitezei de Tnceput de presare i se asaciaghiula
beginning of pressing is associated to the startle inceput de presare, in mod uzual mai mic decéat
velocity, which angle is typically smaller than the unghiul nominalay, dar posibilsi mai mare decat
nominal anglexy, but can also be greater than this.acesta. Viteza miniin de presare este viteza
The minimum pressing velocity is the velocity of culisorului la momentul finalarii operaiei de
the slide at the end of the pressing operationpresare. Foarte frecvent viteza midime presare
Frequently the minimum pressing velocity is or iseste sau se considenula. Chiar dag& varigia
considered zero. Even if the variation of thevitezei nu este linidy viteza medie de presare se
velocity is not linear, the mean pressing velogty determira ca fiind media aritmeticdintre viteza de
determined as the arithmetic mean of the starinceput de presarg viteza minimk de presare, n
velocity and the minimum pressing velocity, mod uzualv,, = w/2. In abseta cunoaterii cursei
typically vom = vi/2. Not knowing the real effective reale efective sub saréinh, considerdgile teoretice
load strokeh, the theoretical considerations concernse fac in legtura cu ,Jungimea nominal a cursei
“the nominal load stroke length hy = s(ay), and  sub sarci@”, hy = S(ay), si implicit cu ,viteza
implicitly ,,the nominal start velocity vy = v(ay). nominali de nceput de presdrevy = V(ay). In
Within this context the maximum pressing velocity acest context viteza maxinde presare este chiar
is exactly the nominal start velocity. viteza hominal de Tnceput de presare.

Evidently, as in other complex manufacturing Evident, casi in cazul altor procedee de
processes, the values of the pressing velocitprelucrare complexe, valorile vitezei optime de
depend on several parameters, the essential onpsesare sunt dependente de maitnpdrametri, dar
being the type of the pressing operation (cuttinggesemiali sunt tipul opergei de presare 3iere,
deep-drawing, folding, upsetting, flanging, etala ambutisare, ndoire, refulare, extrudare, bordurare
the type of the workpiece material. etc.)si natura materialului semifabricatului.

Indications concerning the optimum pressing in literatura romai de specialitate [1, 3, 7+14,
velocities for various materials and manufacturingl6], luciri generaliste de tehnologia p#esla rece,
processes are absent or occur but accidentally ilucrari dedicate unui anume procedeu de prelucrare
Romanian literature [1, 3, 7+14, 16], in generalsau luckri referitoare la mghnile-unelte de prelucrat
works on cold forming, in works dedicated to aprin deformare, indiaé privind vitezele optime de
certain manufacturing process or in works on coldpresare pentru diferite materigiediferite procedee
forming machine-tools, leaving the impression thatde prelucrare lipsesc sau apar accidentaand
the (start) pressing velocity is of small significe  impresia & viteza (de Tnceput) de presare are
to the pressing process, or that its influencerfuds importana redud asupra procesului de presare sau
been studied. ca influenta acesteia nu a fost studiat

The values given in literature for the pressing Valorile date in literatdr pentru viteza de
velocity (without mentioning whether this is the presare @ra a se precizaicse refek la viteza de
start or the mean pressing velocity) are typically Tnceput de presare sau la cea medie) sunt deiregul
reflection of the existing machines’ performancereflectarea performaelor mainilor existentesi nu
and not information to underlie the determinatién o informaii care & stea la baza stabilirii frecvem
the optimum frequency in new machines. Foroptime a mginilor noi. De exemplu, in diverse
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example various works indicate: lucrari se indic:

-v =0.08-0.25 m/s — small velocity stamping; -v=0,080,25 m/s -stanare cu viteze mici;

-v>0.25 m/s — high velocity stamping; -v> 0,25 m/s -startare cu viteze mari;

- v = 0.0040.025 m/s — punching, cutting out, - v = 0,0040,025 m/s — perforare, decupare,
precision cutting; debitare de precizie;

-v =0.5-0.87 m/s — deep-drawing of aluminium;  -v=0,5-0,87 m/s — ambutisare aluminiu;

-v =0.1750.275 m/s — deep-drawing of laminated - v = 0,175-0,275 m/s — ambutisareted-carbon
carbon steel. laminat.

In the absence of certain information or In absera unor informgi sau cerine certe,

requirements and also by considering that thetjstarconsiderandgi ca viteza (de inceput) de presare are
pressing velocity is of small or insignificant influenta redus sau nesemnificativ asupra
influence on the pressing procegs,= 0.3 m/s can procesului de presare, se poate lua ca valoare
be considered as an optimum value for the starbptima pentru viteza de inceput de presare valoarea
pressing velocity for steel parts, this being thesin  v,, = 0,3 m/s, pentru prelucrarea pieselor diel,0
frequently used material. acesta fiind materialul cel mai frecvent utilizat.

The working frequency of crank presses is Frecvema de lucru a preselor mecanice cu
established so that the nominal start velocity (formanivef se stabilgte astfel incéat viteza nomiral
that the analytical expression is always known orde inceput de presare (pentru care intotdeauna se
easily determined) is equal to the optimum pressingunogte sau se deterniinrelativ wor expresia
velocity, vy = V(an) = Vop. analiticd) si fie egali cu viteza optira de presare,

VN = V(o) = Vop.
The expression of the nominal start pressing Pentru prese mecanice cu mariveéste

velocity for crank presses is known to be [3]: cunoscut expresia vitezei nominale de inceput de
presare [3]:
_ T[DhAp . }\0 .
v(ay)= 20 Rmax(sinay + =2 [$in2ay +ko Do [Eosary |- (21)

In the particular case discussed previously, Pentru cazul particular abordai anterior,
characterised by the quantitieg = 30°,4, = 0.1, caracterizat prin grimile ay = 30°,20 = 0,1,k = O,

ko = 0, based on eq. (21) there follows pe baza rel#i (21) se obine
ni(n H
vy O (3‘éd)x (Hima)y [0.5433, (22)
in which equationvy is measured in mm/$y4 in relaie in carevy se nisoad in mm/s,ny in min,
min~, andH .y in mm. iar Hyax In mm.

Considering also equation (12), it follows that Tindnd seamasi de relaia (12), rezuli ca
the number of double strokes that a crank pressumirul de curse duble pe care trebuieilspoat
needs to be able to carry out is determined byefectua o présmecanié cu manivel se determif
equation (23): cu relaia

60 VN _ r
(nCd )x [ T[EO5433D(I(H )X EQFN )p - (kl’l )x [ﬂFN )x ’ (23)

X
directly depending on the nominal force by a ceeffi direct dependeat de fota nominai printr-un
cient k,)x. Exponentr has the value = —p = — 1/4  coeficient k). Exponentur ia valoriler = —p=-1/4
for fast presses anmd= —p = — 1/2 for slow presses. pentru prese rapidg r = —p = — 1/2 pentru prese
Implicitly it follows that the working frequencied  lente. Implicit rezuli ca frecvenele de lucru ale
mechanical presses are ordered in geometric serigseselor mecanice se ordongdz serii geometrice

with the ratios: cu raiile:
¢one = 1.12 for fast presses, wily < 630 kN, ¢onz = 1,12 pentru presele rapide, Eu< 630 kN,
onc = 1.25 for slow presses, wikj > 1000 kN. onc = 1,25 pentru presele lente, [Eg> 1000 kN.
Coefficient k,)x depends on the value of the Coeficientul k,)x este dependent de valoarea
nominal velocity and the value of coefficietd;),,  vitezei nominalesi de valoarea coeficientuluky)y,
being computed by eq. (24): relaia de calcul fiind
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_ 60 VN
(kn) = n[®.5433D(kH ), (24)

For example consideringy = Vo, = 300 mm/s, De exemplu, considerang = vy, = 300 mm/s,
for a fast press withry < 630 kN andkyz = 20  pentru o presrapich cu Fy < 630 kNsi kqg = 20
mm/kN", there resultskye = 527.3 mintkN* — mm/kNY*, se determi k.x = 527,3 min*kN"*,
meaning that equation (25) can be used to determingdici pentru stabilirea tut@i arborelui principal al

the main shaft speed: presei se poate utiliza expresia
_ 5273

Ned = ﬁ’ (25)

the nominal force being measured in kN, and thdorta nominai masurandu-se n kN, iar frecvien

frequency resulting in min rezultand in mir.

Similarly, for a slow press witky > 1000 kN, Similar, pentru o preslent cu Fy > 1000 kN,
whereky: = 4 mm/kN’ there resultk,. = 2636.5 la careky. = 4 mm/kN”, se determink.. = 2636,5
min~*-kN"? and implicitly the correspondence min-kN"2 i implicit corespondeta

Ny = 26365 26
cd ﬁ . ( )
6. Establishing the value of the maximum 6. Stabilirea valorii lucrului mecanic maxim
available work disponibil

The maximum available work is determined in Lucrul mecanic maxim disponibil se deteriin
dependence on the nominal forcd-\) the 1in fungie de fora nominai (Fy), de lungimea
maximum available load stroke length) and the  maximi disponibik a cursei sub sarcin(hy) si de
type of operation the machine was conceived forpatura opengei pentru care nyna este destinat
the type of operation determining the variation ofnatura opengei fiind determinart pentru variéia
the technological force during the load stroke.fortei tehnologice de-a lungul cursei sub saicin
Considering for example stamp cutting, equationLuand ca exemplu opeiiée de &iere prinstartare,
(27) can be used to determine the maximunpentru determinarea lucrului mecanic maxim
available work: disponibil se poate utiliza rela:

hy)

(Lmax)x :(FN )x 2 X, (27)
the obtained result being expressed in kN-mm (orezultatul olinut fiind exprimat in kN-mm (sau
N-m). N-m).

Previously a dependenchy = fi(Fn) was Anterior a fost pus in evidema o dependefi

highlighted in eq. (18), and consequently thehy =fy(Fy), relgia (18),si ca urmare lucrul mecanic
maximum available work can be expressed onlymaxim disponibil se poate exprima doar n fimc
depending on the nominal force by an equation likede fota nominai printr-o relaie de forma

(28):

m
(MRRCONEE L) 22)

Evidently there resultk, = ky/2 andq =m + 1. Evident se otine k. = ky/2 si @ = m + 1.
Exponentm will be m = 1/4 for fast presses and Exponentulm ia valorilem = 1/4 pentru prese rapide
m = 1/2 for slow presses. Implicitly it follows that si m = 1/2 pentru prese lente. Implicit rezuita
the values of the maximum available work arevalorile lucrului mecanic maxim disponibil se

ordered in geometric series of ratios ordonea in serii geometrice cu tide
oLz = 1.8 for fast presses, wikh < 630 kN, ¢z = 1,8 pentru presele rapide, [Ey< 630 kN,
oL = 2 for slow presses, witfy > 1000 kN. oLc = 2 pentru presele lente, Ey> 1000 kN.

lllustrating this on the previously discussed Explicitand pentru aceyacaz particular luat in
particular case and examples characterised bgonsideraresi la exemple anterioare, caracterizat
qguantitiesoy = 30°,4 = 0.1,ky = 0, there follows: prin marimile ay = 30°,4 = 0,1,ky = 0, se obine:
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= for fast presseg = 5/4 and, for examplel§; =20 = pentru prese rapidg = 5/4si, de exemplu, dac

mm/kNY* there result&ng = 1.465 mm/kN* and ky = 20 mm/kN rezulti kng = 1,465 mm/kN*
implicitly  k.x = 0.7325 mm/kN*, thus siimplicit kg = 0,7325 mm/kN* deci
_ 5. _ 5.
(Lmax)x =0.7325 (FN )x , (Lmax)x =0,7325 (FN )x J
= for slow presseg = 3/2 and, for example if = pentru prese lentq = 3/2si, de exemplu, dac
ky = 4 mm/kN’? there resultsk,, = 0.293 ky = 4 mm/kN? rezult k,: = 0,293 mm/kN?
mm/kN*?> and implicitly k., = 0.1465 si implicit k., = 0,1465 mm/kN? deci
mM/KN"2, thus (Limay), = 0.14655/(Fy )3 - (Lmax), =024650/(Fy ) -
7. Establishing the power of the machine 7. Stabilireavalorii puterii masinii

The maximum power consumed strictly for the Puterea maxith consumat strict pentru
pressing process is determined as the producteof ttprocesul de presare se deterintca produs intre
maximum work consumed for conducting onelucrul mecanic maxim consumat pentru executarea
operation and the maximum possible number ofunei operai si numarul maxim de opeté posibil
operations to be conducted by the machine in atimee executat de m®ma in unitatea de timp,
unit, in automatic mode; considerand&aceasta lucredn regim automat:

(P = (La) et 9)

60

Tin the above equatioh,, is measured in n relgia anterioad Lmay S€ ndsoak in N-m,Ngq
N-m, Neg in min, andP,a is obtained in W. n min?, iar Py rezulfi in W.

Considering equations (23) and (28), the Tinand cont de retale (23) si (28), expresia
expression of the maximum power consumedputerii maxime consumatstrict pentru procesul de
strictly for the pressing process can be written as presare se poate pune sub forma

1
(Rmax)y “ a0 Fn )5 Ok 0PN S = ke PN (30)
where evidentlyy = q +r, andkp = (k_-k,)/60. unde, evidentl =q +r, iarke = (k_-k,)/60.
For fast presseq = 5/4,r = — 1/4, and there Pentru presele rapidg = 5/4,r = — 1/45i

resultsu = 1, while for slow pressep= 3/2,r =—1/2, rezula u= 1, iar pentru presele lerqe= 3/2,r = — 1/2
and there resultay = 1 (as for fast presses). si rezula u = 1 (casi la presele rapide). Rezalt
Implicitly it follows that the values for the implicit ca valorile pentru puterea maxim
maximum power consumed strictly for the pressingconsumat strict pentru procesul de presare se
process are ordered in a geometric series with ardoneaz in serie geometriccu ragie identia cu
ratio identical with that of the series of nominal cea de ordonare a valorilor fer nominale,
force values, regardless whether the presses amediferent daé presele sunt normale (rapide) sau
normal (fast) or slowppz = @F = 1.6. lente:ppz = o = 1,6.

Consideringuy = 30°,4, = 0.1,ky = 0, vy = 300 Considerandy = 30°,40 = 0,1,k; = 0,vy = 300
mm/s, there resultks = kpg = kp, = 6.4375 mm/s mm/s, se oline ke = kpg = ke, = 6,4375 mm/s
regardless whether the press is fast or slow.thiis indiferent dag presa este ragidsau lert. Se pune
highlighted that the maximum power available forastfel Th evidetdi ci puterea maxim disponibik
the pressing process has the same value for pressgantru desfsurarea procesului de presare are
of the same nominal force, regardless if fastaceea valoare pentru presele de acgeéorta
(normal) or slow. The value of the power in kW, is nominak indiferent dag acestea sunt rapide
determined depending on the value of the nomina{normale) sau lente. Valoarea puterii, In kW, se

force (expressed in kW) by equation (31): determird in funagie de valoarea foei nominale
(exprimat Tn kN) cu rel@ia
6.4375
P = 31
( max)x 100(¢ [q N)x ( )
The power of the electric motor driving the Puterea motorului electric destigahntreririi

main linkage is greater than the maximum powedantului cinematic principal este mai mare decat
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available for the pressing process, being dependemuterea maxith disponibik pentru desfurarea

on the efficiency of the transmission: procesului de presare, fiind dependente
randamentul transmisiei:
(Pnax)
(R ), =——m2xx (32)
Nt
8. Establishing the value of the maximum 8. Stabilirea valorii momentului detorsiune
torque available at the main shaft maxim disponibil la arboreleprincipal

The maximum torque available at the main Momentul de torsiune maxim disponibil la
shaft is a most important quantity for a mechanicakrborele principal este oanime foarte importarit
press, as important as the machine’s mairpentru o pres mecanid, la fel de importadt casi
characteristic, the nominal force. To be rememberedaracteristica principala mainii, forta nominai. De
that all components of the main linkage between theetinut ci in fungie de momentul de torsiune maxim
flywheel and the eccentric shaft are dimensioned bylisponibil la arborele principal se dimensiorieéz
the maximum torque available at the main shaft.  torsiune toate componentele tidni cinematic

principal cuprinse ntre volagitarborele cu excentric.

Regardless of the mechanism used at the end of Pentru indiferent ce mecanism utilizat la finalul
the main linkage of a crank press, the expression dantului cinematic principal al unei prese mecanice
the torque is known or can be determined from theu manivei este cunosciéit sau determinalil
expression of the torque at the main shaft, whichexpresia momentului de torsiune la arborele praicip
depends on the nominal forég, the nominal angle aceasta fiind furtee de fora nominat Fy, unghiul
ay, and the dimensional and functional performancenominaloy, caracteristici dimensionage performane
of the utilised transformation mechanism. Considerfunctionale ale mecanismului de transformare
the example of the expression of the torque at thetilizat. Se poate da ca exemplu expresia momentulu
main shaft of a simple action crank press, with itsde torsiune la arborele principal pentru o pres

main shaft parallel to the machine front [3]: mecanid cu manivel, cu simpd agiune, cu arborele
principal paralel cu fa frontaf a mainii [3]:
(M) =Ry #Rmax Eésina +}‘70 3in2a + ko g E:osaj +%[ﬁ(1+ Ao) @A +Aq g +do]} : (33)

Using the above expression as an example, the Avand ca exemplu expresia de mai sus,
expression of the maximum torque available at theexpresia momentului de torsiune maxim disponibil

main shaft can be written as: la arborele principal se poate scrie sub forma
Hmax) Hmax)
(MtAp )X =(Fn)y EEle B‘% + Ky 2} = (Fn )y kv Ckcor mzax 2. (34)
Considering the dependenkk,,, = f4(Fy), the Cunoscand dependaH, .« = fu(Fy), expresia
previous expression can be written as anterioal se poate pune sub forma
- _ 1
: (MtAp )X = (Fn )y k1 Kkor %[B(H qFn)R = km OFN)E (35)
Considering the values of expongnit follows Avand in vedere valorile exponentulu,

that the values of the maximum torque available atezult ca valorile momentului de torsiune maxim
the machine shaft are ordered implicitly in disponibil la arborele principal se ordongaz

geometric series of ratios: implicit Tn serii geometrice cu fide:

omz = 1.8 for fast presses, wiky < 630 kN, omz = 1,8 pentru presele rapide, [Ey< 630 kN,

owm: = 2 for slow presses, wiffy > 1000 kN, omc = 2 pentru presele lente, Ey> 1000 kN,
that is similarly to the ordering of the valuestit  adici in mod similar modului de ordonare a
maximum available work. valorilor lucrului mecanic maxim disponibil.

For ay = 30°2% = 0.1,ky = 0, u = 0.03 and Pentruoy = 30° X%, = 0,1,ky = 0, p = 0,03si
realistic values of the dimensior, dg and do valori realiste ale dimensiunilod,, dz si do se
there result&y; 00.5433 andk,, (01.243. obtine ky; 10,5433si keor [11,243.
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The values of exponeptand coefficienk, are Valorile exponentulup si ale coeficientuluiky
different for normal (fast) and slow presses,sunt diferite dup cum presa este normafrapici)
respectively. For example: sau lert. De exemplu:
= for fast pressep = 1/4 and considering,z = 20 = pentru prese rapidp = 1/4 si luand kyg = 20

mm/kNY* there followskygz O 6.75 mm/kN*, mm/kN"* se obine kyz 0 6,75 mm/kN* si

. . . _ 5 . . . . _ 5 .

and implicitly (M, ). = 6753/(F )3 ; implicit (M, ). = 6754/(Fy )2
= for slow pressep = 1/2 and considering;: =4 = pentru prese lentp = 1/2 si luand k. = 4

mm/kNY? there followsky: 00 1.35 mm/kN?, mm/kN"? se obine ky. 0 1,35 mm/kN? si

. .. _ 3 . . . _ 3

and implicitly (Mt ,, ), = 1355)(Fy )2 implicit (M, ). =1355/(Fy )3
9. Establishing the value of stiffness 9. Stabilirea valorii rigiditatii

Usually the elastic deformatiah of a body or In mod uzual deformia elastié & a unui corp

system of bodies is expressed in dependence on isswu sistem de corpuri se expiiin fungie de rigidi-
stiffness C and the forceF that determines that tatea C a acestuiasi de fota F care determih
deformation, considering a static deformation: respectiva deformig, considerand o solicitare stétic

F
o c (36)

Consequently into consideration should be Ca urmare se poate vorbi de rigiditatea presei
taken the stiffness of the pre€s, the stiffness of C,, rigiditatea sculeiCs, rigiditatea mecanismului
the tool C,, the stiffness of the effector mechanism executorC,,, rigiditatea batiuluCy [3]. Evident
Cne the stiffness of the fram@, [3]. Evidently

Q:i:i+i:i+i+i. (37)
G G Cp Cs Chne G

Of interest to the users are the general De interes pentru utilizatori sunt caracteristicile
characteristics of a press, in this case the s8fn generale ale unei prese, in cazul dé fajiditatea
C, and the work for its elastic deformatidp.  C, si lucrul mecanicL, de deformare elastical
Designing  however should give careful acesteia. La proiectare Inse impune a se acorda
consideration to each subdivision of the machine, i atentia cuvenit fiecarei subdiviziuni a mgnii, Tn
particular to stiffnes€,, Cyeand everCs. particular rigidititilor Cp, Cyesi chiar Cs.

Implementing the option of improving press Optiunea de a fi rita rigiditatea preselor n
stiffness in order to reduce their elastic deforamat scopul reducerii energiei de deformare eléstac
energy requires limiting of the entailed increasedacestora trebuie piidn aplicare pe baza stabilirii
metal consumption, such as to render an efficientinor limite ale crgterii consumului de metal péra
solution frim the technical, economic and ecologiclimita la care soltia identificat este eficierit
aspects. For this purpose also the followingtehnic, economigi ecologic. In acest scop pot fi
observations should be taken into consideration: luate Tn considerarg urmitoarele constati:

1. Typically stiffness is not specified in the 1. De regud, rigiditatea nu este preciZafintre
brochure characteristics of presses, although it is caracteristicile de prospect ale preselosj garte
a most reliable indicator of part of the dintre performatele acestor nyni sunt foarte
performance of these machines. Stiffness can be fidel descrise de aceasta. Rigiditatea poate fi

computed by the equation below [11] calculat cu ajutorul relgei [11]
Cp = 316K /Fy |, (38)

whereK is a coefficient whose values depend on in careK este un coeficient aleirui valori depind
the type and destination of the press. In low de tipul si destingia presei. La presele pentru
precision presse& = 2.8 ... 8, while for high preluciri de precizie redusK = 2,8 ... 8, iar la

precision operation&K = 20 ... 100. In the cele pentru opefia ce necesit precizie mare
previous equationFy is taken in kN, andC, K =20 ... 100. In rekfa anterioat Fy se ia Tn
results in kKN/mm (or MN/m). kN, iar C, rezulti in KN/mm (sau MN/m).
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Various recommendations for press stiffness
can be found in literature. For example for non-
tiltable C-frame presses the recommended value
is C, = 300 ... 1200 MN/m, while for tiltable
frame pressesC, 200 1000 MN/m is
recommended [1]. Values in this range are
obtained ifK = 5, namely if expression (38) for
the computation of press stiffness becomes

Cp =16Lj/Fy -
In this situation for presses the nominal force
of that is given in kN and ordered in a geometric
series with ratiagp = 1.6, that is for presses where
Fy O {160; 250; 400; 630; 1000}, the stiffness
values will beC, O {200; 250; 315; 400; 500},
ordered in a geometric series of rafiiec 1.25.

2. Some specialist papers provide recommendation2.

for both press and frame stiffness. For example,
for c-frame presses wit@, = 200 ... 1200 MN/m
frames with C, = 800 1500 MN/m are
recommended.

3. A good balance of the stiffness of the machine a8.

a whole and of the frame is required.

in literatuda se dau diverse recomaid
pentru valorile rigiditii preselor. De exemplu,
pentru presele uzuale cu batiu deschis
neinclinabil se recomaadC, = 300 ... 1200
MN/m, iar pentru cele cu batiu inclinabil se
recomand C, = 200 ... 1000 MN/m [1]. Valori in
aceast ganmi se obin dag K = 5, deci dat
expresia (38) de calcul a rigidlii presei devine

(39)

In aceast situaie, pentru presele avand far
nominak exprima#i in kN si ordonad n serie
geometrid cu raia ¢ = 1,6, deci pentru prese la
careFy O {160; 250; 400; 630; 1000}, rigiditile
iau valorileC, O {200; 250; 315; 400; 500}, fiind
ordonate n serie geometicu raia$ = 1,25.

Unele lucéri de specialitate dau recomdind
simultan pentru rigiditatea preseji pentru
rigiditatea batiului. De exemplu, pentru prese cu
batiul deschis avan@, = 200 ... 1200 MN/m se
recomand batiuri cuC, = 800 ... 1500 MN/m.

Se impune un bun echilibru intre rigiditatea
masinii in ansamblyi rigiditatea batiului.

4. The presses are to be loaded such as to utilise dsincircarea cu fai a preselor se face astfel incat

much as possible of their available capacity.
Loading the press with a technological force of
F. = (0.7-0.85)Fy is considered as very good,

while using (30-40)% of its nominal force is

merely satisfactory. The utilisation of (50-75)% of
the maximum capacity of the press can be
considered a good loading.

5. The work consumed for the elastic deformation5.

of the press differs depending on the type of
technological operations. Thus manufacturing
processes requiring large technological forces and
small pressing strokes, like cutting, the elastic
deformation work in relation to the work
consumed for actual processing is greater than the
work necessary for processing with smaller
technological forces and longer pressing strokes.

6. Most of the operations conducted on C-frame®6.

presses involve separation of material — cutting
out, punching, chopping a.o. For these operations
the consumption of work for the elastic
deformation of the machine is significant in
relation to the useful one.

si fie folositi cat mai mult din capacitatea
disponibik a acestora. Iriccarea presei cu f@r
tehnologia F; = (0,7-0,85)Fy este considerat
foarte bu#d, iar folosirea a (30-40)% din fiar
nominak este numai satiéfitoare. Utilizarea a
(50-75)% din capacitatea maxima presei poate fi
considerat o Tnarcare bua.

Lucrul mecanic consumat pentru deformarea
elastié a presei este diferit in futie de tipul
operaiilor tehnologice. Astfel, la prelugrile
caracterizate prin fgg tehnologice masi curse de
presare mici, @ cum suntéerile, lucrul mecanic
pentru deformare elaslicraportat la cel pentru
executarea preluini este mai mare decat cel
necesar prelugrilor efectuate cu fge tehnologice
mai micisi curse de presare mai lungi.

Pe presele cu batiul deschis se execut
preponderent opeia finalizate cu separare de
material — decupare, perforare, retezare, debitare
s.a. La acestea consumul de lucru mecanic pentru
deformarea elastica mainii este semnificativ in
raport cu cel util.

7. Increasing press stiffness is recommended as & Se recomaridcresterea rigidistii preselor pentru

modality of reducing energy consumption. At the
same time conservation of natural resources and
containing pollution will be envisaged.

8. The re-dimensioning of the machine frame in8.

view of increasing stiffness needs to harmonise in
the middle and long term the technical, economic

a se asigura Tn acest mod reducerea consumului
de energie. Se are in vedere protejarea resurselor
naturalesi reducerea pokrii.

Redimensionarea batiului in vederea stxei
rigiditatii trebuie astfel realizat incat &
armonizeze — pe termen medidung — cerinele
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and ecological requirements of sustainable tehnice, economicesi ecologice impuse de
development [4+6, 15]. This desideratum can be dezvoltarea economniicdurabii [4+6, 15]. Un
achieved by including environmental astfel de obiectiv poate fi atins prin includerea
requirements among the designing conditions. cerintelor de mediu intre contille de proiectare.

In presses with a certain nominal force, as La presele cu o anuniitforta nominak, pe
stiffness increases the energy consumption for theimasuia ce crgte rigiditatea scade consumul de
elastic  deformations decreases. A largeenergie pentru deformarea eladtia acestora.
consumption of work for the elastic deformation Consum mare de lucru mecanic pentru deformarea
corresponds to small values of stiffness.elasti@ corespunde valorilor mici ale rigiditi
(C, =200 ... 800 MN/m). Increasing stiffness over a(C, = 200 ... 800 MN/m). Csterea rigidiétii peste
certain magnitude causes lesser and lesser anumii marime are ca efect desgteri din ce in
significant decreases of the work consumed force mai ptin semnificative ale consumului de lucru
elastic deformation. mecanic pentru deformarea elastic

Increasing press stiffness has also other direct Cresterea rigidifitii preselor are nemijlociti
effects, like increased service life of the pregsin alte efecte, @ cum sunt crgerea durabiltii

tools and improved processing accuracy. sculelor de presaresi cresterea preciziei de
prelucrare.
10. Conclusions 10. Concluzii

Each mechanical press, as any press in general, Fiecirei prese mecanice, in general ang&
has a number of characteristics, which areprese, 1i sunt proprii un nuim de caracteristici,
geometrical, kinematical and energy related. Theacestea fiind geometrice, cinematigeenergetice.
kinematical and energy related ones are functionaCele cinematicesi energetice sunt caracteristicile
characteristics, all concerning functional functionale, toate fiind referitoare la performen
performance of the respective press. legate de funtionarea presei respective.

The very important functional characteristics Caracteristicile fungonale foarte importante
are the nominal forcEy, the maximum length of the sunt fota nominai Fy, lungimea maxir a cursei
slide strokeH ., the nominal load stroke length, culisorului Hpay, lungimea nomindl a cursei sub
the frequency of the main motiog, the maximum  sarciri hy, frecvena micarii principale ny, lucrul
available workL ., the maximum poweP,., the  mecanic maxim disponibil ., puterea maxigh
maximum torque admitted at the main shelffe Pmax mMomentul de torsiune maxim admis la
and the stiffness of the preSs arborele principaMwp si rigiditatea preseC.

Known explicit relationships exist between the intre divesii parametri fundonali ai unei prese
various functional parameters of a (mechanical(mecanice) exist relaii explicite cunoscute. Ca
press. Consequently, the optimum design of anyirmare proiectarea optima unei prese oarecare
given press requires adequately correlatedeclani stabilirea corelat adecvat a parametrilor
establishing of its functional parameters. The papefunctionali ai acesteia. In lucrare sunt surprinse
highlights these correlations and specifies in aaceste coreta si se indié, de fiecare datmotivat,
justified manner each time the equations forrelaii de stabilire a valorilor divaeior parametri
determining the various functional parameters of dunctionali ai unei prese (mecanice).

(mechanical) press.

In practice families of presses are deployed In practici se utilizeaz famili de prese,
consisting of typewise similar machines, butformate din mgini similare ca tip, dar difergiate
different as to their characteristics, both funeéilb  din punct de vedere al valorilor caracteristicilar,
and geometrical. In order to ensure the conceivingtat funcionale, cati geometrice. Pentru a asigura
and efficient deployment of machinery of a certainconceperegi exploatarea eficiedita unui parc de
type, the values of each functional parameter needmssini de un tip anume se impune pentru fiecare
ordering The paper emphasizes that the values oparametru funwonal ordonarea valorilor acestuia.
the various characteristic functional parameters ot.ucrarea pune in eviden ca valorile divesilor
(mechanical) presses are efficiently ordered inparametri fungonali caracteristici  preselor
geometric series with certain ratios that can bgmecanice) se ordoneaeficient in serii geometrice
determined mathematically. avand anumite valori ale tidor, determinabile

matematic.
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