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Rezumat. Modelareasi simularea Tn mediu virtual a Abstract. Modelling and simulation in a virtual
sistemului tehnic ce constituie subiect al ceirtienhu environment of the technical system that is theectbpf
constituie argumente de necontestat, ci instrumeate  the ongoing research do not represent irrefutable
contribuie la o proiectare de Tnalt nivel a produsu arguments, but instruments facilitating high level
respectiv. Acestea sunt necesare celtinpwpentru  designing of the product and minimization of
optimizarea produsuluji pentru minimizarea costurilor experimental research costs.

cercelirii experimentale.

Familia de dispozitive compacte pentru debitarea de  The family of compact precision cutting devices of
precizie a barelor cu strangere radlielastié de ambele  bars with elastic radial clamping on both sidestiu#
parti ale planului dediere are la bazun concept nou, a cutting plane is based on anew concept, requiring
carui validare necegitatat modelarai simulare, catsi validation by modelling and simulation, as well the
testarea unui model experimental. testing of an experimental model.

Lucrarea de féa prezint soluia constructid a The paper presents the constructive solution of the
modelului experimental, un model matematic exging experimental model, an extensive mathematical maslel
model matematic restrans, bazat pe particataride well as a restricted one, based on the operatiandl
functionaresi solicitare ale modelului. strain particularities of the model.

Cuvinte cheie:model matematic, dispozitiv, debitare de Key words: mathematical model, device, precision
precizie cutting

1. Introducere 1. Introduction

Cercetarea experimeniadfectivi este cea care It is the actual experimental research that
confirma sau nu oricare dintre ipotezele de lucruconfirms or not the working hypotheses used in
vehiculate Tn etape anterioare ale cairief8], previous, predominantly theoretical phases of the
predominant teoretice. Cercetarea experimargal research [8]. Experimental research is called for
impune de fiecare data cand este elaborat un prodevery time an original, innovative product is
original, inovativ, care nu este pitdr al unei conceived, that does not benefit from previous
experiete practice anterioare legade realizareai practical experience in relation to its achievement
exploatarea sa. Modelarea simularea In mediu and deployment. Modelling and simulation in a
virtual a sistemului tehnic ce constituie subiekt avirtual environment of the technical system thahes
cercefrii nu constituie argumente de necontestat, cobject of the ongoing research do not represent
instrumente care contribuie la o proiectare det inalirrefutable arguments, but instruments facilitating
nivel a produsului respectiv. Acestea sunt necesarkgigh level designing of the product. Such instruteen
cel puin pentru optimizarea produsulgi pentru are required at least for product optimisation and

minimizarea costurilor cercati experimentale. minimisation of experimental research costs.
Obiectivele cercétii experimentalesi resursele The objectives of the experimental research and

disponibile determiih natura si complexitatea the available resources determine the nature and

modelului Tn raport cu produsul integral [8]. complexity of the model in relation to the prodijt

Familia de dispozitive compacte pentru The family of compact precision cutting
debitarea de precizie a barelor cu strangere #adiadevices of bars with radial elastic clamping onhbot
elastié de ambele Pti ale planului dediere [1, 2, sides of the cutting plane [1, 2, 4] is based on a
4] are la bax un concept nou, aami validare novel concept, the validation of which requires
necesii atadt modelaresi simulare, catsi testarea modelling and simulation, as well as the testing of
unui model experimental. Reprezentativ pentruan experimental model. Variant 2Ab [3, 4] is
aceast familie de dispozitive este varianta 2Ab representative for this family of devices. Priorigy
[3, 4]. Nu este prioritar cercetarea durabiiiii sia  assigned not to the study of durability and
valorii maxime sau optime a frecwende lucru, ci  maximum or optimum working frequency, but to
validarea modului de fumionare estimat si the validation of the estimated operational model
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obtinerea de rezultate semnificative privind calitateaand to obtaining significant results related to the
suprafeelor olginute in urma dehitii unor bare din  quality of the surfaces achieved by cutting bars

materiale cu caracteristici diferite. from materials with different characteristics.
2. Dispozitivul experimental. Particularitati 2. Experimental device. Particularities and
si solicitarea elementelor componente strain of components
OObiectivele cercétii experimentale, la care The objectives of the experimental research and

se adaug faptul @G resursele materiale destinate the limited available material resources have
realizirii unui model experimental sunt limitate, au determined the development of an experimental
determinat conceperea unui model experimental cadhodel as simple as possible (figure 1), while
mai simplu, figura 1, dar carei s£onserve toate conserving all essential characteristics of thdistli
caracteristicile eseiale ale dispozitivului studiat. device. Thus the lateral modules [5, 6], desigmed f
S-a renurat la modulele laterale [5, 6] destinate maintaining the slides slightly separated suchoas t
retinerii saniilor n poztii usor deprtate in vederea facilitate the feeding of pellet bar, as well ay bar
favorizarii alimentrii cu ba& semifabricat, precum feeding system were eliminated. In the experimental
si la orice sistem de avans al barei. La modelulmodel feeding is achieved only manually, as is the
experimental alimentarea se va face numai manuaseparation of the slides in order to facilitate bar
ca de altfel si deprtarea 8&niillor in vederea feed.

facilitarii avansului barelor.
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Figura 1. Model experimental de dispozitiv comgaettru debitare cu strangere radlielastia de ambele i ale
planului de diere. Principalele elemente componente
Figure 2. Experimental model of a compact cuttiegice with radial elastic clamping on both sideshef cutting
plane. Main components

Prezema pastilelor dure in cadrul posturilor de The presence of hard inserts in the pressing
presare este doar otame, care ar permite studiul posts is merely an option to allow the study of
debitirii unor bare cu diametre diferite. cutting of bars of different diameters.

Toate componentele unui mecanism component  All elements of a component mechanism of the
al modelului experimental, inclusiv semifabricatele experimental model, including the pellets to be cut

supuse dierii, se prezint in figurile 2, ..., 11. In are presented in figures 2 to 11. Each figure
fiecare figud se indi@ miscirile efectuate de highlights the motions and directions carried ot b
componentul respectiv, sensurile acestogcni, the respective component, as well as the forces and

precum si fortele si momentele de torsiune ce torques straining each of the elements.
solicita fiecare element in parte.
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Figura 2. Sania superidgat a modelului experimental.
Sensul mjcarii Tn timpul cursei activei solicitarea

Figure 2. Superior slidé of the experimental model.
Direction of motion and strain during the active

stroke

Figura 3. Piesa din postul de presare din stangas$
miscarii Tn timpul cursei activai solicitarea

Figure 3. The part in the left hand pressing post.
Direction of motion and strain during the active

stroke

Figura 4. Sania inferio&3 a modelului experimental.
Sensul mjcarii Tn timpul cursei activei solicitarea

Figure 4. Inferior slid& of the experimental model.
Direction of motion and strain during the active

stroke

Figura 5. Semidiscul mid al modelului experimental.
Sensul mjcarilor in timpul cursei activai fortelesi
momentele de torsiune ce il solicit

Figure 5. Small semi-disk of the experimental model.
Direction of motion and strain during the active

stroke

Figura 6. Semidiscul mafeal modelului experimental.
Sensul mjcarii Tn timpul cursei activai fortelesi
momentele de torsiune ce 1l solicit

Figure 6. Large semi-digkof the experimental model.
Direction of motion, strain forces and torques dgri
the active stroke
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Figura 7. Scaunul semicircular pl&ral modelului
experimental. Acest reper este fix. Sunt precizate
fortelesi momentele de torsiune ce il solfcit

Figure 7. Semi-circular plane séadf the experimental
model. This is a fixed element. Strain forces and
torques are highlighted

Figura 8. Semidiscul mi¢ al modelului experimental.
Sensul mycarilor in timpul cursei activgi fortelesi
momentele de torsiune ce il solicit

Figure 8. Small semi-disk of the experimental model.
Direction of motion, strain forces and torques dgri
the active stroke

Figura 9. Sania inferio&8 a modelului experimental.
Sensul mjcarii Tn timpul cursei activai fortelesi
momentele de torsiune ce o soficit

Figure 9. Inferior slid8 of the experimental model.
Direction of motion and strain forces and torques
during the active stroke

Figura 10. Piesa din postul de presare din dre§atasul
migcirii Tn timpul cursei activei fortele ce o solicit

Figure 10. The part in the right hand pressing.post
Direction of motion and strain forces during the
active stroke

Figura 11. Sania superi@gat0O a modelului experimental.
Sensul mjcarii Tn timpul cursei activai fortele ce o
solicita

Figure 11. Superior slide0 of the experimental model.
Direction of motion and strain forces during the
active stroke
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3. Modelul general de calcul al dispozitivului 3. General computational model of the
experimental experimental device
in stricti concordati cu notaiile si sensurile In strict accordance with the notations and
pentru fore si momente prezentate Tn figurile senses for forces and torques indicated in figue 2
2, ..., 11, ecudle de echilibru pentru ansamblul 11, the equations of equilibrium for the assembily o
elementelor componente ale unui mecanism atomponents of an experimental mechanism are:
modelului experimental sunt:

0 0 0O _gO
Fr§1/ = FLY1+F|\1/ +F3/_.1+F§t/r. 1) Fu(4_,5)+F“(7q5)+F“(6_,5)_F6—>5 (23)
Il = ml[ﬂal)max (2) Mis + MH(6—>5) - f[z Fi.s dim.SJ &4
j
FOO—>1 = F1%_>1 3) M i5~ ‘]5 EQSS)max (25)
R.2=F 4 Mye.5=HRFs g (26)
Far +FL o =F4 +F) +Ry + 3o () Fo.5=Fs_6 (27)
R% =My {ag)ax ©®  F&s=Fds (28)
0 __g0
F.3=F ., (7) Fu6-5) = Fus-6) (29)
Fa+Fg =Fis+F3 +F) 3 (8) Mu(-5) =My(s-6) (30)
Rs =ms fag) sy ©  Rl.e=Fle (31)
0 O _gO 0 0
Fo_s+Fa_3=F, 5 *Fs"3 (10) Fov6+ F u(5-6) = 56 (32)
My(a_3) MR Ry 4 =
aedTh ST an  RLr=FY+R).; (39
=f (F0_>3; F8—>3; F4_>3; d|m3)
Y, =FY , (12) RY =My [ag)max (34)
0 0 _gO
Fe.a=Fi3 (13) Fus-7)*Fuls~7) = F7~8 (35)
Fg/q4=F5Vq4+F,\L{ (24) Mi7 +My(s_7) {ZFJ_,7,d|m 7} (36)
R = my Moy ) (15) Mi7 = 37 [e7) max (37)
0 _ _ v
Fiaa)™ Fu(5q4) =F$.4 (16) Mu-7) MR, [F7_g (38)
Mu(z-4) =Mp(a-3) (17) Fe.7=F g (39)
Mig*+My(3.4) = f[ZFjw?dim-“] (18) Fa.7=Fr.g (40)
j
- (@] e
Mig =Jg4 [684)max (19) I:u(8a 7) " Fu(?—»S) (41)
Fs.4=Fi_s (200 My(7.5)=My.7) (42)
V.o _pV
Fu(a—5) = Fus4) (21)  Fl.g=R.g+Rg+Fy +Fi (43)
Fis+F_5=Fs (22) Fig = m Hag)nay (44)
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o) O _gO @)
FstF s =F7_g T Fo"s (45) R 10=Fb_9 (49)
V _pV
Fg_9=Fg_3 (46) Fo'.10+ Fdr. = Farc + Filo + Rilo (50)
v vV _pV V,rV,gpV
Far. +Fg_9=Fsr. +Fg +F5 +Fo_g (47) Fifo = Mo [ar0)max (51)
vV o_
I:|9 =My [ﬂag)max (48) Flo_. 10~ FOO—> 10 (52)
S-au folosit notgile: The following notations were used:
(ag)max— accelerga maxini a corpului 47, (ag)max— maximum acceleration of bodg™
(eq)max— accelerga unghiuladi maximi a corpului §”; (egmax— Maximum angular acceleration of body;,,
dim.q — dimensiuni ale corpului;, dim.q — dimensions of bodyj,.
Din ansamblul ecu#lor anterioare, cele ce se Of the above equations the ones acting along

manifesf pe direge orizontah nu sunt the horizontal are not decisive for the dimensignin
determinante pentru dimensionarea componentelasf the components of the device. The high value
dispozitivului. Valori mari au faele cu care petié  forces are those by which the lateral walls, deshote
laterali, nota cu ,0", apas asupra unora dintre by “O’press upon some of the mobile elements.
reperele mobile. Aceste ferse dezvoitla montaj. These forces are developed during mounting and
Ele se pot regla, asstrAngerea datde per@i can be adjusted, but the pressure generated by the
laterali are Tn primul rAnd menirea de a minimiza 1 lateral walls is meant mainly to minimize the
plan orizontal jocul dintre reperele translatabilehorizontal clearance between the guided partseof th
ghidate ale mecanismului. mechanism.

O atenie aparte ar merita acordaortelor de Further, the friction forces need to be
frecare ce apar in planul de contact dintrehighlighted, generated in the contact plane between
semidiscurile mic# si 7 cu semidiscub, F°,,_5si  the small semi-diskst and 7 and semi-disk5,
F°._s. Aceste fore de frecare nu sunt reglabile, ci namelyF°, sy and F .s. These friction forces
direct dependente de fete de iiere F', si de  are not adjustable, but directly dependent on the
fortele de strAnger€&'y, care se dezvdltasupra cutting forcesFY, and the clamping forceB'y.
semifabricatelor. Pentru minimizarea tidor de  acting upon the pellets. In order to minimize foot
frecare Fou_5 si FOz.5 si pentru a se evita o forces Fou .5 and FO ;.5 and to avoid faulty
functionare defectuods a mecanismului trebuie operation of the mechanism, a small as possible
asigurat un coeficient de frecage cat mai mic. friction coefficienty needs to be ensured. For this
Pentru aceasta trebuie stabhilit rugozitate adecvat an adequate roughness of the plane contact surfaces
suprafgelor plane de contact ale semidiscurilor, of the semi-disks has to be established, as well as
precumsi o buri lubrifiere a acestor supraée their good lubrication.

In mod normal valoarea coeficientului de Typically the value of the friction coefficient
frecare ar trebuiasfie mici, p < 0,05, astfel ttoate  should be smallpy < 0.05, so that all generated
fortele de frecare, precugh momentele de frecare friction forces and friction torques can be negtect
pe care acestea le genetgapot fi neglijate la in developing a computational model of the device.
elaborarea unui model de calcul al dispozitivului. Their contribution can be taken into consideration
Contribuia lor poate fi luat Tn considerare printr- by means of an amplifying factor. This however, is
un factor de amplificare. Acesta esteaissificient  sufficiently small also in relation to the safety
de mic, inclusiv fai de coeficientul de sigurgn  coefficient included in the dimensioning of
avut de regdl Tn vedere la dimensionarea mechanical systems, so that its explicit mention is
sistemelor mecanice, astfel precizarea sa in mod not required and would not cause significant
explicit nu este nedpat necesdr si nici nu ar increase in size of the parts to be dimensioned.
conduce la crgeri cat de cat semnificative ale
cotelor pieselor ce se dimensioneaz

4. Conditii de lucru si ipoteze simplificatoare 4. Working conditions and simplifying

Este de discutat dagot fi neglijate fotele si hypotheses
momentele de inge ce solicii unele dintre A point of discussion concerns the issue of
componentele mecanismului dispozitivului. negligibility of the inertia forces and torques
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Masele m si momentele de inge J, ale straining some of the components of the device
componentelor dispozitivului sunt in toate cazurilemechanism.
mici, ceea ce conduce, din acest punct de vedere la The massesy and the moments of inerti of
valori mici ale fotelor si, respectiv, momentelor de the device components are small in all cases, what
inertie. Da& si valorile accelergilor, liniare si generates, from this point of view, small values of
unghiulare, sunt mici, atunci fi@e si momentele inertia forces and moments. If also the valuesef t
de inetie se pot neglija. linear and angular accelerations are small, then th

Modelul experimental al dispozitivului este inertia forces and moments can be neglected.
conceput pentru a realiza dehit asupra unor The experimental model of the device is
semifabricate baravand diametrul de 5 milimetri.  conceived to achieve the cutting of bar pellet$ of

Fona necesarpentru #iere este: mm diameter. The necessary cutting force is:

F=KkOA T, (53)

undek este un coeficient cat;me seama de divgr wherek is a coefficient taking into consideration
factori (starea de uziira muchiilor #ietoare, several factors (wear of the cutting edges, vamati
varigia grosimii materialuluisi a proprieitilor of material thickness and physical-mechanical
fizico-mecanice ale acestuia, neuniformitateaproperties, non-uniformity of the clearance
jocului dintre elementele activei modificarea between the active elements and its modification
valorii acestuia prin uzarea muchiilaiidtoare) (se due to cutting edge wear); (assumed value are
iak=1,2..1,3)A — aria segunii ce se taie (in k=1.2 ... 1.3)As — area of the cut section (in rHm
mnT); T — rezistera la torsiune a materialului barei t© — torsion strength of the pellet bar material (in

semifabricat (in N/mA). N/mn).
CumA,=n-d?4 si 1=~0,60 [7], relaia (53) As A, =n-d %4 and t = 0.60 [7], equation
devine: (53) becomes:
Fy = 075002/ ® (54)
Pentrud = 5 mmsi ¢ = 1000 N/mr se oline For d = 5 mm ando = 1000 N/mrf the
Fo = 14726 Nx 1,5 tf. obtained value i&, = 14726 N= 1.5 tf.
Cercelrile experimentale se preconizéaa se Experimental research is envisaged to be

efectua pe o présmecanid PAI 25, cu batiu carried out on a PAI 25 open frame mechanical
deschis, cu arbore principal paralel ctaferontafi, press with the main shaft parallel to the frontefac
modificaéi pentru a realiza o frecvénde lucru in order to achieve a maximum working frequency
maximi de ng = 50 cd/min in regim automat. of ng = 50 cd/min (double strokes/min) in
Lungimea cursei este reglabilvalorile posibile ale automatic mode. Stroke length is adjustable, its
acesteia fiind, conform datelor inscrise pesima  possible values being, as displayed on the machine:
H; 0 {10; 16; 28; 40; 51; 61, 70; 79; 87; 92; 97; 99; H; U {10; 16; 28; 40; 51, 61, 70; 79; 87; 92; 97; 99;
10G, Tn milimetri. 10G, in millimetres.

Pentru a realiza opara de tiere, sania In order to perform cutting, the superior slitle
superioai 1 a dispozitivului trebuieasfie antrenat  of the device has to be driven such as to carryaout
intr-o curd de aprox. 3 mm. Rezdltca PAI 25 3 mm stroke. It follows that PAI 25 can be used for
poate fi utilizai pentru agonarea dispozitivului driving the device, regardless of the adjustedkstro
oricare ar fi reglajul lungimii cursei. Optand pent length. Selecting different strokes yields diffdren
diferite valori ale lungimii cursei se ob valori ~ maximum accelerations of the device components,
diferite pentru valorile maxime ale accelélar hence different values of the inertia forces
pieselor componente ale dispozitivului, rezultdndgenerated in the system.
implicit valori diferite ale fotelor de inetie ce se
manifest in sistem. For the crank — connecting rod — sliding block

Pentru mecanismul manivebiela-culisor de  mechanism of summation type without eccentricity
tip sund, fara excentricitate, se cunosc expresiile dethe following expressions for space, velocity and
spdiu, vitez si accelerde [8]: acceleration are known from literature [8]:

s(a)=r; EE(l—cosa)+%[ﬂ1—cosZa)}; (55)
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v(a)=r; Eo[ﬁsina +%Eﬁ;in2a} ;

a(a) =r; 60® Cfcosn + cos2a).

In relaiile anterioarer; sunt valorile posibile ale
razei cinematice a maniveleir; 0,5H;, iar
w = mN30, In §' este viteza unghiular a
arborelui principal.

Pentru fiecare dintre valorilg, cuj = 1 ... 13,

(56)

(57)

In the previous equations are the possible
values for the crank kinematic radiusz= 0.5H;, and
W = 1ng/30, in s is the angular velocity of the
main shaft.

For each of the valuag withj =1 ... 13, table

in tabelul 1 se dau valorile unghiului curent lal gives the values of the current crank angleliat t

manivek pentru cares(ay) = 3 mmsi valoarea
accelerdei ce corespunde valorilom; si oy
respective.

s(ay) = 3 mm and the value of the acceleration
corresponding to the respective values; ahday.

Tabelul 1. Unghiurile curentey ale manivelegi valorile accelergei culisorului ce corespund cursei sub satcin
s(ay) = 3 mm, pentru diferitele valori ale razei cindita a manivelei
Table 1. Current crank angleg and accelerations of the sliding block correspogdo a load stroke
of s(ay) = 3 mm, for various values of the kinematic radad the crank

Nr. crt. CursaH;, in mm Unghiul ay, in grade Acceleraia ay, in m/$

No. StrokeH;, in mm Angle ay, in degrees Accelerationay, in m/
1 10 64 0.118
2 16 49.2 0.220
3 28 36.55 0.410
4 40 30.37 0.594
5 51 26.81 0.762
6 61 24.5 0.914
7 70 22.82 1.050
8 79 21.45 1.187
9 87 20.43 1.307
10 92 19.86 1.383
11 97 19.33 1.459
12 99 19.13 1.489
13 100 19.035 1.504

Acceleraia este minimd dac raza cinematica
manivelei este minig

Foarte convenali| deoarece respéctaproape
riguros ,condiia” oy = 30° este sity@m ce
corespunde razei cinematiog = 20 mm, dar
recomandabil este utilizarea mii avand cursa
totak reglati laH, = 2r, = 16 mm.

Piesa din structura mecanismului dispozitivului

The acceleration is minimum for a minimum
kinematic radius of the crank.

While a kinematic radius being, = 20 mm
represents a most convenient situation, as itftestis
almost precisely the “condition” aofiy = 30°, the
recommended operation is that of a total adjusted
stroke of the machine &f, = 2r, = 16 mm.

The part with the largest mass in the structure

care are masa cea mai mare este sania supetioar of the device mechanism is superior slidef mass

cu masam, 10,5 kg. Daé se adogit cursaH, = 40
mm, forta de inefie maxind ce solicii aceast
sanie estd~; = My (@)max = 0,5:0,594 = 0,297 N,
adia aproximativ 1/50.000 din valoarea feir de
tiiere F; (F¢ = 14726 N). Da& se adopi cursa
H, = 16 mm, fota de inetie maxina ce solicii
sanial esteF;; = my-(@)max = 0,5-0,220 = 0,11 N,

my 00.5 kg. If a stroke oH, = 40 mm is adopted,
the maximum inertia force straining the slide it
Fi = m(@)max = 0.5:0.594 = 0.297 N, that is
approximately 1/50000 of the cutting forde,
(Fs = 14726 N). If a strokél, = 16 mm is adopted,
the maximum inertia force straining slide 1 will be
Fi = mr@)max = 0.5:0.220 = 0.11 N, that is

ceea ce constituie aproximativ 1/134.000 dinapproximately 1/134000 of the value of the cutting

valoarea faei de tiere F,. Aceste ,detalii”

force F;. These “details” represent a sufficient

constituie un argument suficient pentru a neglijaargument for neglecting inertia forces and moments,

fortele si momentele de ind@e, consecita fiind

hence allowing the development of a mathematical

26
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posibilitatea obnerii unui model matematic practic model practically as accurate as the extensive one,
la fel de corect cai cel extins, dar (mult) mai but (significantly) simpler and easier to use.
simplusi mai wor de utilizat.

5. Graficul real al cursei sniilor 5. Real graph of the stroke of the slides
dispozitivului With H, = 16 mm the graph of the superior
Luand H, = 16 mm, graficul cursei agiei slide stroke is the one of figure 12. It is clearly
superioak 1 este cel din figura 12. Se evidezi highlights, that actually utilized is just the infa
clar ci este utilizat efectiv doar partea inferiagr  part of 3 mm height of the cosine representing the
de friltime 3 mm, a cosinusoidei ce repreziotirsa  Stroke of a point attached to the machine sliding
unui punct solidar cu culisorul iiaii ce agioneaz  block that acts upon the device. For other valifes o
asupra dispozitivului. Adoptandu-se alte valori alethe total stroke of the driving press sliding blpck
cursei totale a culisorului presei antrenoare @spec the general aspect of the stroke graph remains the
general al graficului cursei amane aceky, same, while only the ratio of total to load strage
modificandu-se doar raportul dintre cursa total  modified.
cursa sub sarcin

A 7 s(a) PMS

/

.
P

N

PMI PMI ot

Figura 12. Graficul cursei saniei superiodyén funaie de timp.

Se preia doar o parte din graficul detgpal culisorului mainii antrenoare
Figure 12. Graph of the stroke of superior slideersus time.

Only part of the space graph of the driving maclsiiing block is used

6. Modelul redus de calcul al dispozitivului 6. Reduced computational model of the
experimental experimental device
Prin neglijarea faelor de frecarai a celor de Upon neglecting friction and inertia forces, the

inertie, forele pe diretie verticai ce solicii  vertical forces straining the components of the
componentele mecanismului dispozitivului sunt:  device mechanism are:

Fl0-9 =Fg"10 = Farc = Fatr. (68)  Rl,=Fli=Fn-Fg (63)
Fo.s=F.o=Fg *Farc ~Far. (59) F 3=l =Fh —Fe& - F (64)
R =R =Ry +Fle 60) R 4=FYs=FY-F (65)
M .5=Fs.7=F5 +Fac (61) Fs=F.4=Fn-F (66)
Fs+R.s=F.5 (62)

In ipoteza solicltrii egale a celor dau In the hypothesis of equal strain of the small
semidiscuri mici,FXq5 = F¥q5, forta de antrenare semi-disks, FXQ5 = F¥q5, the driving force be
pe care trebuieiso dezvolte mgna este developed by the machine is

Py =2[FY +FYc, (67)

ceea ce finsearinca magina trebuie % Tnvingik  meaning that the force developed by the machine
fortele de diere ce se manifesin cele dod posturi  needs to overcome the cutting forces in the two
de presaresi forta arcului, fota care asigyr pressing posts and the spring force ensuring the
strangerea radiala semifabricatelor. radial clamping force of the pellets.
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Model matematic al unui dispozitiv original penttebitare de precizie

Luarea Tn considerarg a fredirilor se poate Taking friction into consideration can be
face printr-un coeficientk, (se poate adopta achieved by means of a coefficiéqt(be assigned a
k.=1,1...1,2). In acest fel reila (67) devine valuek, = 1.1 ... 1.2). Thus equation (67) becomes

Fy = Ky [ﬁch‘,/ + FQ{C). (68)

Modelul permite determinarea soliii in The model allows determining the strain in any
oricare dintre cuplele mecanismului dispozitivului. of the couples of the device mechanism. For
De exemplu, solicitarea din cupla forate piesele example the strain in the couple of parts 5 anmb6,
5si 6, fara considerarea frédi, rezulti tindnd cont  considering friction follows from equations (61),

de relaiile (61), (62), (66)i (67): (62), (66) and (67):
R e=FY.5=20F) +20Fy,. (69)
7. Cateva concluzii 7. Some conclusions

In modelul conceput s-a dorit in mod expres The express aim of the developed model was to
punerea in evideh a fortei de strangere radiah  emphasize the radial clamping force of the pellet.
semifabricatului. Aceastforta este daide arculll,  This force is given by sprind1l adequately pre-
presolicitat corespusitor. In conseciti, in modelele  stressed. Consequenfiyfy,. can be eliminated from
elaborate se poate elimifdy, , urmand a considera in the developed models, while considering
Fore = Far . Y —gY

arc Str. arc Str.

Modelul matematic extins, descris prin 52 The extensive mathematical model described
ecuaii, ia Tn considerare toate soliile pieselor by 52 equations takes into consideration all strain
mobile ale dispozitivului experimental, inclusiiee of the mobile parts of the experimental device,
de natui dinamia. Se demonstredazins cd  including dynamic strains. Nevertheless, the
relevant este modelul restrans, format doar din 9elevance of the restricted model is demonstrated,
ecuaii de echilibru static. including only 9 equations of static equilibrium.

Ca urmare dispozitivul se poate dimensiona din  Consequently the device can be dimensioned
condtii de soliciiri statice. Se determinvalori ~ under the conditions of static strain. Minimum
minime pentru diametruld, al bokului saniei values are determined for the diametgof the bolt
superioarel, pentru razele semidiscurilor mici, of superior slidel, for the radii of the small semi-
R:; = Ry = Ry =R;, pentru raza semidiscului mare, disks,R; = R, = Rs =R;, for the radius of the large
Rs = Rs, si pentru htimea b a tuturor cuplelor, semi-disk,Rs = Rs, and for widthb of all couples,
aceast latime fiind de altfel grosimea aniilor this width being the thickness of all mechanism
mecanismului. slides.
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