CONSIDERATII PRIVIND CONSIDERATIONS CONCERNING
STRUCTURA SI MODURILE DE STRUCTURE AND CONNECTIONS

LEGARE A LANTURILOR OF THE MAIN LINKAGES
CINEMATICE PRINCIPALE ALE OF COLD FORMING
MASINILOR-UNELTE DE MACHINE-TOOLS

PRELUCRAT PRIN DEFORMARE

Romeo CIOARA
“Transilvania” University of Brasov, Romania

Rezumat. Existi masini-unelte la care se identificdoua Abstract. In certain machine-tools two or more main
sau mai multe rgtari principale, cu agune simultaa motions can be identified, operating simultaneowsljn
sau succesily antrenate independent sau nu, cel maisequence, driven independently or not, being intmos
adesea de aceganatul si corelate. Sensurile sau cases of the same nature and correlated. Theidineaif
dirediile migcarilor principale pot coincide sau nu. the main motions may coincide or not.

Indiferent de modul de é&onare si de natura Regardless of the type of drive and the naturéef t
migscarii principale, atunci cand o mgiai de prelucrat main motion, the association of two or more main
prin deformare are déwsau mai multe lanri cinematice  linkages of a cold forming machine-tool is achieved
principale asocierea acestora se face in ageteaduri the same mode as the association of linkages @ihgut
casi asocierea lamrilor cinematice ale mynilor-unelte  machine-tools: series, parallel and series-parallel
aschietoare: in serie, in paraktlin serie-paralel.

Prin evidetierea faptului 8 modurile de compunere By stressing that the composition and association
si de asociere a lawrilor cinematice ale mynilor de modes of cold forming machine-tool linkages arentyai
prelucrat prin deformare sunt principial identiag eele  identical to those applied in cutting machine-tpdle
intalnite la mainile de prelucrat prin @hiere, lucrarea paper argues by this aspect too, the cold forming
de fga argumenteaizsi prin aceasta faptulicmaginile de machine-tools belong indisputably to the wide and
prelucrat prin deformare fac parte incontestalrilmarea  diverse class of machine-tools.
si diversa clas a mainilor-unelte.

Cuvinte cheie: masini-unelte de prelucrat prin Key words: cold forming machine-tool, main motion,
deformare, mjcare principa, larturi cinematice linkages

1. Introducere 1. Introduction
Masinile-unelte, indiferent de tigi destinaie, Tsi Regardless of type and destination machine-

Tndeplinesc fundle prin antrenarea n ggare a unuia tools achieve their function by driving one or more
sau mai multor organe executoare finale. Acestdinal execution elements, the motion of which may

miscari pot fi principale, de avans sau auxiliare. be main, feed or auxiliary.
Miscarea principal si miscirile de avans sunt Main and feed motions are generating motions.
miscari de generare. Most frequently a machine-tool achieves only
Cel mai adesea o giaa-unealt are o singuyr  one main motion.
miscare principal. In certain machine-tools two or more main

Exista masini-unelte la care se identifidolwi sau  motions can be identified, operating simultaneously
mai multe mgcari principale, cu atune simultai sau  or in sequence, driven independently or not, being
succesi#, antrenate independent sau nu, cel main most cases of the same type and correlated. The
adesea de aceeanatuf si corelate. Sensurile sau directions of the main motions may coincide.

direaiile miscarilor principale pot coincide sau nu. In certain machine-tools however, no main
Existd si masini-unelte la care nu se identific motion can be identified.
miscare principa. Typically a machine-tools achieves one or

O maina-unealti are, de regdl una sau mai more feed motions. The greater the number of feed
multe micari de avans. Cu cat ndimul miscarilor motions (by different directions and of different
de avans (pe dir@c si de naturi diferite) este mai types), the higher the complexity of achievable
mare, cu atat complexitatea suptafer posibil de  surfaces is, even by utilizing simple tools.
generat este mai mare, chiar utilizadnd scule simpldncreasing tool complexity typically allows
Cresterea complexittii sculelor duce, de regulla  reducing the number of necessary feed motions.

RECENT, Vol. 9, no. 3(24), November, 2008 7



Consideréi privind structurasi modurile de legare a laurilor cinematice principale ale giailor-unelte ...

reducerea nuanului necesar de rgari de avans. In certain machine-tools no feed motions can
Exista magini-unelte fira misciri de avans. be identified.
Transmiterea ngcirii de la sursa motoare la un The transmission of motion form the drive

organ executor final al unei mai-unelte se face source to a final execution element of a machiok-to
prin intermediul unui lan cinematic. Acesta este is achieved my means of a linkage. This consists of
compus din mai multe mecanisme care agigurseveral mechanisms that ensure transmission and
transmiteregi transformarea adecviad micirii de  adequate transformation of the motion from theedriv
la sursa motoare la organul executor final [1, 5].  source to the final execution element [1, 5].

Toate mainile-unelte de prelucrat prin All cold forming machine-tools achieve a main
deformare au rgcare principa. Sunt exemple de motion. In addition, examples of cold forming
masini-unelte de prelucrat prin deformare cu dou machine-tools can be named that achieve two or
sau mai multe ngcari principale [3]. more main motions [3].

Marea majoritate a rmgmilor-unelte de The vast majority of cold forming machine-
prelucrat prin deformare nu au gtére de avans tools do not achieve an (explicitly present) feed
(prezent explicit) [3]. motion [3].

La mainile-unelte de prelucrat prin deformare In cold forming machine-tools the main
migcarile principale sunt de trangia rectilinie- motions are linear-alternating (most frequentlydl an
alternativa (cel mai frecvent intalniteyi de rotaie.  rotations. With rare exceptions, the kinematic
Structura cinematica acestor my@ni este mecanic  structure of these machines is mechanical or
sau hidraulig, foarte rar altfel. hydraulic.

Miscirile de avans, atunci cand acestea &xjst The feed motions, when present, as well as the
miscarile auxiliare sunt realizate de tan cinematice  auxiliary motions are achieved by linkages of
a aror structuéi cinemati@ este principial identiccu  kinematic structures mainly identical to that ofima
cea laturilor cinematice principale [4]. linkages [4].

Lanturile cinematice principale, de avans Main, feed and auxiliary linkages either have
auxiliare pot avea o acegaursi de antrenare, caz the same drive source, in which case they aredinke
in care au legura cinemati@ rigida, sau au surse by a rigid kinematic connection, or are driven by
de micare independente [1, 5]. independent sources [1, 5].

2. Lanturi cinematice principalecu structura 2. Main linkages of mechanical structure and

mecanica si miscare detrandlatie linear -alter nating motion
rectilinie-alternativa
Schema structural a unei maini-unelte de Figure 1 shows the structural diagram of a

prelucrat prin deformare cu structumecanid si cold forming machine-tool of mechanical structure
miscare principal de translée rectilinie alternatiy ~ and linear-alternating main motion [2, 3].
se prezirt in figura 1 [2, 3].

ACF
Vv i (V) AP
, | | e R MT
Ic .
M o”C — iR D »E
Nm | | ny 4 | Nap Ncd
Figura 1. Schema structuia unei mgini-unelte de Figure 1. Structural diagram of a cold forming nmaeh
prelucrat prin deformarecu tanare mecanit cu tool of mechanical structure and linear-alternatimajn
migcare principa de translge rectilinie-alternatig motion
M - motorul de agionare; A - acumulator mecanic M — actuation motor; A — mechanical energy
de energie; ACF - ansamblu cuplaj-fidR - reductor; accumulator; ACF — clutch-brake unit
T - mecanism de transformareas@irii; R — reduction gear; T — motion transforming mecbiami
E - element executor final E — final execution element
Motorul M constituie sursa de energig Motor M represents the energy and motion

miscare pentru laml cinematic principal. Motorul source for the linkage. The motor continuously
debiteaz continuu energie atre un acumulator supplies energy to a mechanical energy accumulator
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mecanic de energie V (un volant), antrenarea/ (flywheel), driving it by speedyin rpm (or min
ficandu-se la tut@m ny, Tn rot/min (sau mir). Y. Driving is achieved by means of V belts, by
Antrenarea se face prin transmisie cu cureldransmission ratio.i(ic < 1). The nominal flywheel
trapezoidale, raportul de transmitere fiigdii < 1).  speed is = ny-i¢, in rpm. In the machine-tools in
Turaia de regim a volantului este, = ny'ic, In question the flywheel is the actual driving element
rot/min. La mainile-unelte in disctie volantul este of the main linkage, the instantaneous energy ®f th
in fapt adefratul element antrenor al @i motor supplied to the system being significantly
cinematic principal, energia instantanee a motorulusmaller than the necessary instantaneous energy,
debitafi citre sistem fiind mult mi€ Tn raport cu consumed within a kinematic cycle of the machine.
energia instantanee necdsee se consudirin timpul ~ During the technological cycle, the part of the
unui ciclu tehnologic asociat unui ciclu cinematic  kinematic cycle corresponding to the pressing
masinii. Tn timpul ciclului tehnologic, parte a ciclil  operation, the flywheel discharges kinetic energy
cinematic in care se efectugazperaia de presare, and implicitly reduces its speed, recuperatingrdyri
volantul cedeaz energie cinetit si implicit Tsi the return phase.

reduce turga, dar recupereain faza de gol.

Cuplajul C este un ansamblu care facditlag Clutch C is an assembly connecting the two
intre cele dom parti mari ale lamlui cinematic major parts of the main linkage: one part (motor
principal: o parte (motorul M, transmisia prin darg M, belt transmission and flywheel V) in permanent
volantul V) aflai permanent Th rgtaresi o parte  motion, and another part (the mobile component of
(partea mobid a franei F, reductorul R, mecanismul de brake F, reduction gear R, transformation
transformare MTsi elementul executor E) antredd  mechanism MT and execution element E) driven
miscare Tn urma unei comenzi exprese; este posibil chy an express command; this second part may be
aceast a doua parteisse afle permanent in goare, in permanent motion, provided the machine
daa maina fungioneaz in regim automat la operates automatically at maximum frequency, or
frecvena maximi, sau ca perioadele de repgusle it may have stopped and motion periods alternating
miscare 4§ alterneze, cu frecven constart sau at a constant or variable frequency, provided the
variabik, daé@ maina fungioneaz in regim automat machine operates automatically at a frequency
la o frecvera mai redus decat cea maximrespectiv.  below maximum, namely in individual stroke
in regim de curse singulare. mode.

Cuplajul Csi frana F pot fi ansambluri distincte Clutch C and brake F can be distinctive units or
sau pot forma un ansamblu mai complex, ,ansamblutan form a more complex one, the “monoblock or
cuplaj-frari monobloc” (ACF). Indiferent de caz, solid clutch-brake unit” (ACF). Regardless of the
functionarea celor dausubsisteme foarte importante case, the operation of these two most significant
ale mainilor-unelte mecanice de prelucrat prin subsystems of mechanical cold forming machine-
deformare este intotdeauna cotelat tools is always correlated.

Este important a sublinia faptufi cuplajul C It is important to emphasize that clutch C also
trebuie & Tndeplineast si functia de proteie a  achieves a torque overload protection function of
masinii la suprasarcina ddp moment, ceea ce the machine, hence the requirement of its precise
nseama ca trebuie § fie riguros dimensionat. dimensioning.

Frana F asigdroprirea ferm si rapida a prtii Brake F ensures firm and rapid stopping of the
post-cuplaj a lamului cinematic principal, scopul post-clutch part of the main linkage, its explicit
explicit fiind oprirea elementului executor E. purpose being the stopping of execution element E.
Oprirea se face de regybutin Tnainte de poria de  Stopping is typically achieved shortly before the
punct mort superior a cursei culisorului. Pentru asuperior dead point of the slider stroke. In orier
preveni un accident sau o fuitmare defectuodsa  prevent accidents or faulty operation of the
maginii, frana F poate intra in fugane in orice machine, brake F can become operational at any
moment al ciclului cinematic. time during the kinematic cycle.

Reductorul R este prezent in structura acelor  The reduction gear R is present in the structure
prese mecanice la care frectemaxind de lucru of those mechanical presses where the maximum
este mai mig¢ decéat valoarea optiina turaiei de  working frequency is smaller than the optimum
regim la care funtneaz cuplajul Csi frana F. value of the rated speed of clutch C and brake F.

Reductorul, Tn cazacacesta exidt asigud un The reduction gear, if present, ensures a smaller
raport de transmiterg subunitar @ < 1). Arborele than unit transmission rati@ (i < 1). The output
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de isire al reductorului este arborele principal (AP) shaft of the reduction gear is the main shaft (6P)
al mainii, acesta avand tutia maxinmi nap = Ny-ig, the machine, of maximums peeg & n,-ig, in rpm.

in rot/min. Prezega Tn locul reductorului R a unui The presence of continuous speed variatgrirv
variator continuu de tuti@ V, este posibl, dar place of reduction gear R is possible, but extrgmel
extrem de rarin practid. rare in practice.

Mecanismul de transformare MT asigur The transformation mechanism MT ensures the
transformarea ngtarii de rotaie a arborelui principal transformation of the main shaft rotation into ane
n miscare de transfe rectilinie-alternati¥ cu auto- alternating self-reversing motion of the execution
intoarcere a elementului executor E. Se folosesc delement E. Typically mechanisms with joint bars
reguk mecanisme cu bare articulate, cel mai frecventaire used, most frequently the crank — connecting
utilizat fiind mecanismul manivalbiela-culisor. rod — slider mechanism.

Elementul executor E, culisorul wiaii, este The execution element E, namely the slider of
subansamblul care exe8utefectiv. micarea the machine, is the subassembly that actuallyesarri
principali, de translgae rectilinie-alternati¥ cu  out the main motion, the linear-alternating self-
autointoarcere. Frecven mgcarii  elementului  reversing motion. The motion frequencyy rof
executor E, », exprimai in curse duble pe minut execution element E, expressed in double strokes
(cd/min), este identic cu frecvema mgcarii

arborelui principal: g = p.

realizrii operaiilor tehnologice specifice.

deformare
principal poate fi mai compléx Se ntélnesc cel
putin dowa situgii:

Partea mobil a sculei se fixedzpe elementul

Existi maini-unelte de prelucrat prin

la care structura talui cinematic

1% dac sunt necesare mai multesaairi principale
pentru a se realiza corect un ciclu cinematic al
masinii, atunci sunt necesare mai multe elemente
executoare finale ;E figura 2 [2]. Lanurile
cinematice prin care acestea sunt antrenate pot fi
sau nu identice ca struciugi/sau ca natdr
Antrenarea se poate face de la un singur motor
(cum sunt laturile cinematice antrenate de la
motorul My) sau de la motoare diferite (cum sunt
lanturile cinematice antrenate de la motoareleiM
M,). Da@ antrenarea se face de la un agela
motor, ansamblul laarilor cinematice poate fi
diferit ramificat, putand cagme larturi cinematice

cu structuri identice sau nu. Dadou sau mai
multe elemente executoare ftinneaz sincron,

asa cum sunt g si Eopy SaU By, Exeosi Excs atunci
pentru antrenarea lor se poate utiliza un acela
cuplaj sau ansamblu cuplaj-fl@monobloc. Dat
elementele executoare fuiloneaz sincron, dar la
frecvene diferite, atunci cel pin una dintre
ramurile lanului cinematic cotine suplimentar un
element de reglare a frecven (B si Eacs
corespund unui astfel de caz). Bamatura
miscarii elementelor executoare este dif&érit
atunci in structura laarilor cinematice respect-
tive se inserediz mecanisme de transformare
diferite (Bx1, Ex2 §i Eas corespund acestei
situaii). Schimbarea naturii rgcarii (putand fi

per minute (cd/min) is identical to the motion
frequency of the main shaft;s= Map.

The mobile part of the tool is clamped on

executor Esi este antrendtde acesta in vederea execution element E and is driven by this in otder
achieve the specific technological operations.

The structure of the main linkage of cold

forming machine-tools can be more complex. At
least two situations can occur:

19 if several main motions are required for the

correct achievement of kinematic cycle of a
machine, then several execution elementaré&
necessary, figure 2 [2]. The driving linkages can
be identical as to their structure and/or nature.
Drive can be achieved by a single motor (as is
the case of the linkages driven by motos) Mr

by different motors (as is the case of the linkages
driven by motors Nand M). If the drive is
achieved by a single motor, the assembly of
linkages can have different branches, and can
include linkages of identical structures or not.
For the synchronized operation of two or more
execution elements, like,fz and By, or B,
E.. and B¢, then these can be driven by the
same clutch or a monoblock clutch-brake unit.
For the synchronized operation, however at
different frequencies of the execution elements,
at least one of the branches of the linkage will
additionally include a frequency regulation
element (& and B correspond to such case).
If the execution elements carry out motions of
different nature, then different transformation
mechanisms will be included into the structure
of the linkage (&1, Ex2 and Egs correspond to
this situation). A change in the nature of the
motion (even if only a change of direction) can
be achieved also by inserting an additional
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chiar si doar schimbarea oriemti actiunii
miscarii) se poate realizai prin inserarea in
structura latului cinematic a unui mecanism de
transformare suplimentar. De exemplu, pentru
diferentierea naturii  mjcarilor elementelor
executoare finale J; si E,,, Se inseredz pe
ramura 2b2 mecanismul de transformare,MT
Miscarile elementelor executoare finalg &nt

n mod obligatoriu corelate, datrf a fi absolut
necesatr legatura cinematig rigida ntre grtile

de lanuri cinematice ce le antrenéaz
Exemplele date in figura 2 corespund integral
modurilor de asociere in paraiglserie-paralel a
lanurilor  cinematice cunoscute din teoria
lanturilor cinematice [1]. Pentru generalitate, in
figura 2 este reprezentat in mod deliberatuln
cinematic k, acesta fiind cel reprezentativ;

transformation mechanism into the linkage. For
example, in order to differentiate the nature of
motion of final execution elementsycand By,
transformation mechanism M is inserted into
branch 2b2. The motions of the final execution
elements Fare necessarily correlated, without
however the requirement of a rigid kinematic
connection between the parts of linkages driving
these. The examples of figure 2 integrally
correspond to the parallel and series-parallel,
respectively, association modes of linkages,
known from the general theory of linkages [1].
For the purpose of generality figure 2
deliberately shows linkage k, as being the most
representative one;
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Figura 2. Structura cinemaii@ unei MUPD mecanice,
cu mai multe mycari principale de transtae
rectilinie-alternativ

Figure 2. The kinematic structure of a mechanioéd ¢

forming machine-tool, with several linear-alterngti
main motions
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29

daa frecvena de lucru maxim a elementului
executor final E este redisimpug la o
asemenea valoare din coniditehnologice,
cresterea generala frecverei de lucru se poate
realiza prin @strarea pentru faza de coborare
sub sarcia a frecvemei impuse si prin
adoptarea unei frecvan crescute pentru fazele
de gol ale ciclului cinematic (coborare in gol
ridicare). Acest mod de a cte frecvema de
lucru a mainii fara a afecta parametrii impu
ciclului tehnologic este posibil prin antrenarea
arborelui principal al unei prese mecanice la
turatii diferite in faze diferite ale unui acsla
ciclu cinematic. Se pot folosi transmisii cu dou
turatii.

2°) if the maximum working frequency of execution

element E has a reduced value required by given
technological conditions, the general increase of
the working frequency can be achieved by
maintaining the imposed frequency for the
lowering load stroke and by adopting higher
frequencies for the no-load phases of the
kinematic cycle (lowering no-load and lifting).
This manner of increasing the working
frequency of the machine without affecting the
parameters imposed to the technological cycle is
achievable by driving the main shaft of a
mechanical press at various speeds in different
phases of the same kinematic cycle. Two speed
transmissions can be used.

3. Lanturi cinematice principale cu structura
mecanica si miscare derotatie rotation motion
Lanturile cinematice principale ale mailor- The main linkages of mechanical cold forming
unelte de prelucrat prin deformare mecanice cumachine-tools with rotation main motion, figure 3,
miscare principal de rotaie, figura 3, sunt de have a typically simpler structure than that of
regui mai simple ca structir decat cele ale machines with main linear-alternating motion.
maginilor cu miscare principal de translae
rectilinie-alternativ.

3. Main linkages of mechanical structure and

ACF
Vv T 1 (Va) AP
| lF |
- c Lt K
|
M e/o—D 1 ir INV E
Nm ny . U N Nap (rot/min)

Figura 3. Schema structuiad unei maini-unelte de
prelucrat prin deformare cu@mnare mecanis; cu
miscare principal de rotaie

Figure 3. Structural diagram of a mechanical cold
forming machine-tool with main rotation motion

Desi in figura 3 volantul este reprezentat,
acesta lipsge deseori din structura giailor-unelte
de prelucrat prin deformare cugmare principal de
rotatie. Poate lipsisi reductorul, iar dat exist

Even though represented in figure 3, the
flywheel is frequently absent in the structure oldc
forming machine-tools with main rotation motion.
The reduction gear can also be absent, the
necesitatea regii turatiei arborelui principal, requirement of controlling main shaft speed
atunci prezera unui variator continuu de tu  justifying the use of a continuous speed variator.
este justificat. Totwi se intdlnesc destul de rar Such structures are, however, rare. The execution
astfel de constrdit. Elementul executor este chiar element is the main shaft, driving the tool(s) artp
arborele principal, cel care antrengadug caz, as the case may be.
scula (sculele) sau semifabricatul.

Miscarea de rotee arborelui principal poate The rotation motion of the main shaft can also
determina antrenarea ingware de rot@ge si a unor  drive other shafts or axles, mainly tool-bearing
alti arbori sau osii, in principal port-scule. Exerndplu ones. The example of figure 4 is suggestive in this
din figura 4 este sugestiv In acest sens. Arbari s regard. The orientation of the tool-bearing shafts
osiile port-scule sunt diferit orientafata de  axles is different than that of the main shaft.
arborele principal.
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)

Figura 4. Prelucrarea jglor auto prin rulare, pe o Figure 4. Machining of motor vehicle rims by roilon
masina speciad cu miscare principal de rotaie. a special machine with main rotation motion. The
Miscarile de rotaie ale sculelor sunt implicite gdarii rotation motions of the tools are implicit to theim
principale motion
De regul este prezeat(cel puin) o miscare de Typically (at least) one feed motion is present,
avans, care fie este realizdh mod explicit de un achieved either explicitly by a specific linkage, o
lant cinematic specific, fie este impligitmiscarii by being implicit to the main motion. The lattesea

principale. Acest ultim caz este exemplificat Tnis shown in figure 5. The feed of the axially radlle
figura 5. Avansul profilurilor rulate axial (& a  profiles (a) and of the sheet strips cut on machine
tablelor f&ii debitate pe m@ni cu discuri (b) este with disks (b) is implicit to the main motion.

implicit miscarii principale.

- e a 1 et b
Figura 5. Maini cu miscare principai de rotaie la care Figure 5. Machines with main rotation motion aneldfe
miscarea de avans este implicihiscarii principale implicit to the main motion
Existi si situaii Tn care maini-unelte A further situation exists when typically

aschietoare, de regiuluniversale, pot fi utilizate universal cutting machine-tools can be used fad col
pentru a realiza prelumi prin deformare plasticla ~ forming with rotation main motion. Figure 6 shows
rece, cu mjicare principal de rotaie. In figura 6 se such a case of finishing and surface hardening of
exemplifici un astfel de caz prin finisaresi revolution parts on a lathe.

durificarea superficial a unor piese de rate,

masina utilizag fiind un strung normal.

i
~—

Figura 6. Finisaresi durificarea superficial prin Figure 6. Finishing and surface hardening by cold
deformare plasti pe strung universal forming on a lathe
La mainile-unelte de prelucrat prin deformare In mechanical cold forming machine-tools with
mecanice, cu rgcare principa de rotaie, larturile  main rotation motion the feed and auxiliary
cinematice de avang auxiliare, daa ele exisi in  linkages, if explicitly present, can be driven

mod explicit, pot fi antrenate Tn mod independentindependently or connected to the main linkage in
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sau se leagla lartul cinematic principal in acelga
moduri casi la mainile cu micare principa de
translaie rectilinie alternati¥ (a se revedea figura
2). Trebuie ing subliniat & la mainile in discuie
miscarile de avans sunt cel mai adesea detimta
deci de aceaanatuid casi miscarea principal

Dac este necesar, giaile-unelte de prelucrat
prin deformare mecanice cu goare principa de
rotatie pot fi dotatesi cu inversor de sens.

4. Lanturi cinematice principale cu structura

hidraulica si miscare detrandatie

In structura mginilor-unelte de prelucrat prin
deformare cu amnare hidraulig, cu micare de
translaie, figura 7, se identific motorul electric de
agionare M, pompa hidraulic PH, echipament
hidraulic de sigura@i si masurare EHSM (filtre,
supape de sensi maximale, manometre etc.),
echipament hidraulic de distribe EHD
(distribuitoare pilotate si  pilot, multiplicatoare
hidraulice de presiune (gpnal) etc.), motorul
hidraulic liniar MHL (cel mai adesea cu dtij
unilateral si acgionare bilatera) si elementul
executor final E, culisorul.

the same modes as in machines with linear-
alternating main motion (see figure 2). It needs
however pointed out, that in the machines in
question the feed motions are most frequently
rotations, hence of the same nature as the main
motion.
If necessary, mechanical cold forming

machine-tools with rotation main motion can be
also equipped with a direction inverter.

4. Main linkages of hydraulic structure and

linear motion

The structure of hydraulically actuated cold
forming machine-tools with linear motion, figure 7,
includes the actuating electric motor M, the
hydraulic pump PH, hydraulic safety and
measurement equipment EHSM (filters, one way
valves, overpressure valves, manometers, etc.),
hydraulic distribution equipment EHD (controlled
and control valves, hydraulic pressure multipliers
optionally, etc.), the linear hydraulic motor MHL
(most often with unilateral rod and bilateral
actuation), and the final execution element E,
namely the slider.

Py

@:6 EHSM

Figura 7. Schema structuia lanului cinematic principal
al unei maini-unelte de prelucrat prin deformare cu
aaionare hidraulig, cu micare de transiee

Prezema acumulatorului
optionak.

Fiind cu adonare hidraulig, prezema unui
rezervor (tanc) T este obligatorie.

Motoarele hidraulice liniare nu asiguprin ele
insele autointoarcereaguirii de translg@e. Aceast
functie se asigur prin intermediul distribuitoarelor
hidraulice, acestea avand rolul

hidraulic A este

MHL

Figure 7. Structural diagram of the main linkagea of
hydraulically actuated cold forming machine-toottwi
linear motion

The presence of the hydraulic accumulater A
is optional.

Given the hydraulic actuation, the presence of a
tank T is compulsory.

Linear hydraulic motors do not ensure by
themselves the return of the linear motion. This
function is achieved hydraulic valves that carry ou

mecanismelotthe role of the reversing mechanisms in mechanical

inversoare de sens din cadrul structurilor mecanice structures.

In cadrul unei mgni-unelte de prelucrat prin
deformare cu amnare hidraulig, cu micare

In a hydraulically actuated cold forming
machine-tool with main linear motion one or more

principak de translge, pot fi prezente una sau mai main motions may be present, along the same or

multe micari principale, agunea lor fiind pe aceeia
direaie sau pe direg diferite. Caracteristicile
(viteza, forta) miscarilor principale sunt cel mai
adesea diferite. Mcirile principale sunt corelate
prin echipamentul hidraulic de distrtiii al mainii,

chiarsi atunci cand acesta este comandat electronic.

different directions. The characteristics (velogity

force) of the main motions are most often different
The main motions are correlated by the distribution
hydraulic equipment of the machine, even if
electronically controlled.

14
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Daci sunt prezente mai

multe  guiiri

In the case of several main motions, the same

principale, pentru amnarea motoarelor hidraulice or different hydraulic pumps can be used for the
liniare respective poate fi utilizab aceesi pomp
hidraulici sau pompe diferite, antrenate la randul lorThe pumps are actuated on their turn by a single
de un singur motor electric (pompe etajate) sau delectric motor (layer pumps) or different electric

la motoare electrice diferite, figura 8.

actuation of the respective linear hydraulic mators

motors, figure 8.

PH32L PH32

PHk

Figura 8. Schema structuiad unei maini-
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Y
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| \
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| ] e
| s |
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I ==
| |
o ~
(gfﬂ EHD3, Ans2s  MHL g
| e R
| T2 |
| Ank MHL
ersw,| | EHD, e
| |
T
unelte de Figure 8. Structural diagram of a hydraulicallyusated

prelucrat prin deformare cutmnare hidraulig, cu
miscari principale, de avang auxiliare de transtée

Aceast abordare pune in evidgninclusiv

faptul @& la mainile-unelte de prelucrat prin

deformare hidraulice asociereaftlanior

cinematice

este similat cu cea a mgnilor-unelte de prelucrat

prin deformare mecanice (figura 2).

Existi magini-magini unelte de prelucrat prin
deformare hidraulice cu wgare principal de
translaie la care motorul hidraulic liniar principal
este deservit simultagi/sau succesiv de daysau

mai multe) pompe hidraulice.

cold forming machine-tool with linear main, feeddan
auxiliary motions

This approach highlights also the fact that in
hydraulic cold forming machine-tools the
association of linkages is similar to that of
mechanical ones (figure 2).

In certain hydraulic cold forming machine-tools
with main linear motion the main linear hydraulic
motor is actuated simultaneously and/or in sequence
by two (or more) hydraulic pumps.
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5. Lanturi cinematice principalecu structura 5. Main linkages of hydraulic structure and

hidraulica si miscare derotatie rotation motion

Structura mginilor-unelte de prelucrat prin The structure of hydraulically actuated cold
deformare cu amnare hidraulig, cu mgcare de forming machine-tools with rotation motion, figure
rotaie, figura 9, este principial identiccu cea a 9, is mainly identical to that of hydraulic cold
masinilor-unelte de prelucrat prin deformare forming machine-tools with main linear motion. It
hidraulice cu mjcare principal de translge. Se includes the actuation electric motor M, the
identifica motorul electric de amnare M, pompa hydraulic pump R, hydraulic safety and
hidraulica P4, echipament hidraulic de sigurarsi measurement  equipment EHSM, hydraulic
masurare EHSM, echipament hidraulic de distribution equipment EHD, the rotation hydraulic
distribuie EHD, motorul hidraulic rotativ MHRi motor MHR, and the final execution element E,

elementul executor final E, arborele principal. namely the main shaft.
Py |
n
EHSM EHD AP E
(rot/min)
| ‘ \ MHR
|7
Figura 9. Schema structuial lanului cinematic Figure 9. Structural diagram of the main linkage of
principal al unei mgini-unelte de prelucrat prin hydraulically actuated cold forming machine-toottwi
deformare cu gmnare hidraulig, cu micare de rotde rotation motion
Dada este nevoie, motorul hidraulic rotativ poate If required the rotation hydraulic motor can have

fi cu turgie reglabif, insumand astfei functia de  controlled speed, thus including the function of
variator continuu de tuti@. Chiarsi pompa poate fi continuous speed variator. The pump too can be with
cu debit variabil, caz in care domeniul de regkdre variable flow, in which case the adjustable ranfye o
turaiei arborelui principal crge. the main shaft speed widens.

In cadrul unei mgini-unelte de prelucrat prin In the case of a hydraulic cold forming
deformare hidraulic cu micare principal de  machine-tool with main rotation motion one or
rotaie pot fi prezente una sau mai multescari more main motions can be present. The
principale. Caracteristicile (tuia, moment de characteristics (speed, torque) of the motions are
torsiune) mycarilor sunt cel mai adesea diferite. most often different. The correlation of the final
Corelarea mycarilor elementelor finale executoare execution elements is typically achieved by the
se face de regulprin echipamentul hidraulic de distribution hydraulic equipment of the machine.
distribuie al mainii.

Dac sunt prezente mai multe goiri In the case of multiple main motions, the same
principale, pentru amnarea motoarelor hidraulice or different pumps can be used for the actuation of
rotative respective poate fi utilizab aceegi pomp  the respective rotation hydraulic motors, actuated
hidraulici sau pompe diferite, antrenate la randul loron their turn by a single electric motor (layer
de un singur motor electric (pompe etajate) sau dpumps) or by different electric motors, figure 10.
la motoare electrice diferite, figura 10.

In figura 10 o acegapompi Py; asigui debitul In figure 10 a single pump 4P ensures the
necesar pentru déumotoare hidraulice rotative, necessary flow for two rotation hydraulic motoratth
care pot agona simultan sau nu. Pentru deservireacan operate simultaneously or not. In order toiserv
celor dod motoare hidraulice rotative echipamentul the two rotation hydraulic motors the hydraulic
hidraulic de distribtie poate fi integral comun sau distribution equipment can be integrally shared or
poate avea o parte condugi doud parti distincte, can have one shared and two distinctive parts, each
fiecare dintre acestea deservind Tn mod exclusiservicing exclusively one of the two motors.
cate unul dintre cele daumotoare.

Este posibil ca un larcinematic hidraulic sfie It is possible for one hydraulic linkage to be
deservit de o singar pomg, iar alte laguri serviced by a single pump, and other hydraulic
cinematice — mai ales dacsunt de avans sau linkages — particularly if feed or auxiliary linkeg) —
auxiliare — & fie deservite de o d@ltpomp (figura  be serviced by another pump (figure 10, the linkage
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10, lanurile cinematice gm®nate de motorul ).  driven by motor N). In the second case the
Pentru cazul al doilea, echipamentul hidraulic dedistribution hydraulic equipment servicing the
distribuie ce deserwte lanurile cinematice poate linkages may be shared or partly shared, as well as
fi integral comun sau doar in parte, duqum poate integrally distinctive.

fi si integral distinct.

L — MHR

\ E
sz p2b
MHR 1,
|
P ‘ MHR,
I
Figura 10. Schema structura unei maini-unelte de Figure 10. Structural diagram of a hydraulicallyuated
prelucrat prin deformare cutnare hidraulig, cu cold forming machine-tool with rotation main, feaad
miscari principale, de avang auxiliare de rotae auxiliary motions
5. Concluzii 5. Conclusions
Masinile-unelte, indiferent de tigi destinaie, Machine-tools, regardless of their type and

Tsi indeplinesc fungile prin antrenarea in géare a  destination achieve their function by driving orre o
unuia sau mai multor organe executoare finale.t&ces more final execution elements. The motions can be
miscari pot fi principale, de avans sau auxiliare. main, feed or auxiliary.

Existai masini-unelte la care se identificdoua In certain machine-tools two or more main
sau mai multe ngcari principale, cu agune motions can be identified, simultaneous or in
simultard sau succesily antrenate independent sau sequence, driven independently or not, most often
nu, cel mai adesea de acgeaatul si corelate. of the same nature and correlated. The directibns o
Sensurile sau dirgde miscarilor principale pot the main motions may coincide or not.
coincide sau nu.
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La mainile de prelucrat prin deformare
miscarile principale sunt de trangia rectilinie-
alternativa (cel mai frecvent intalniteyi de rotaie.
Structura cinematica acestor mgni este mecanic
sau hidraulig, foarte rar altfel.

Indiferent de modul de @onaresi de natura
miscarii principale, atunci cand o mngaa de
prelucrat prin deformare are dosau mai multe

In cold forming machine-tools the main
motions are (most frequently) linear-alternatingl an
rotation. The kinematic structure of these machines
is mechanical or hydraulic, with rare exceptions.

Regardless of the type of drive and the nature
of the main motion, the association of two or more
main linkages of a cold forming machine-tool is

lanturi cinematice principale asocierea acestora sachieved in the same mode as the association of

face In aceled moduri casi asocierea laurilor
cinematice ale nginilor-unelte gchietoare: in serie,
in paraleki in serie-paralel. Punerea in evidegi a
lanturilor cinematice auxiliare, precugna celor de
avans (atunci cand acestea eyisisigué argumente
suplimentare in sensul celor nenate.

Prin evidemierea faptului & modurile de
compuneresi de asociere a lamrilor cinematice
(chiarsi numai a celor principale !) ale miailor de
prelucrat prin deformare sunt principial identiae c
cele intalnite la mgnile de prelucrat pringhiere,
lucrarea de fidd argumenteaisi prin aceasta faptul

linkages of cutting machine-tools: series, parallel
and series-parallel. The highlighting of the awaiji
linkage and of the feed ones (if present) provides
further arguments in the sense of the above
mentioned aspects.

By stressing that the composition and
association modes of cold forming machine-tool
linkages (and not exclusively main ones!) are
mainly identical to those applied in cutting
machine-tools, the paper argues by this aspect too,
the cold forming machine-tools belong indisputably

ca masinile de prelucrat prin deformare fac parte to the wide and diverse class of machine-tools.

incontestabil din mareg diversa clas a mainilor-
unelte.
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