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Rezumat. Desi nu exist inca metode suficient de precise Abstract. Although to date no sufficiently accurate
de cuantificare a impactului asupra mediului almethods are available to quantify the environmental
consumurilor de materiale, este evident efectultpoal impact of material consumption, the positive effetits
reducerii acestora asupra costurilor globale atelypeiei reduction on the global costs of industrial goods
de bunuri industriale. Ca urmare minimizarea congilon production is evident. Consequently the minimizatiof

de materiale este una din principalele direale material consumption is one of the main directiarfs
proiectirii ecologice. Aceadtorientare este cunoséuin ecological design. In current research this origomais

cercetrile actuale cadciune de dematerializate known as tiematerialization actioris

Multe bunuri industriale se realizéazutilizand Numerous industrial goods are manufactured on
masini-unelte. Acestea sunt executate in foarte mareamachine-tools. Machines are made to a large eftent
masui din metal, ingloband in ele preponderemwterie, metal, includingmaterial, energy and —to an insufficient
energiesi — Ihai in insuficiend masuid — informactie. extent yet —information. Their functions are achieved

Fundiile lor se realizeaz in cea mai mare parte prin mostly by material bearers of specific information,
purtitori materiali ai informdilor specifice, de regél typicaly over-dimensioned, obtained by means of
supradimensiona obtinuti prin tehnologii agresive fade  environment-aggressive technologies. In the case of
mediul natural. in cazul nsmilor-unelte, dematerializarea machine-tools dematerialization needs to be acHidwe
trebuie 4 se concretizeze prin reducerea masei totale a loreducing their total mass and implicitly by redggin
si implicit prin reducerea consumului de resurseeast resource consumption. This path is beneficial fiooth
cale este beneficatat sub aspectul costului de fabtiea the manufacturing and, particularly, the environtaén
catsi— maiales — sub cel ecologic. aspects.

in lucrare se arat inclusiv i dematerializarea In addition the paper shows that machine-tool
masinilor-unelte poate fi instita de crgterea importarit ~ dematerialization can be accompanied by a sigmifica
a performarelorsi a domeniului lor de utilizare. S-a luat increase of their performance and applicability.eTh
ca exemplu o m@na-uneali complexd, de danturat @  discussed example is that of a complex cylindrigaar
dintate cilindrice prin mortezare cu titroati. Pentru a  shaping machine-tool with disk cutters. In ordeathieve
ohtine o fungie ih plus — cea de danturagepe contur an additional function — gear cutting also alongam-
necircular — funge ea in sine una complexcalea circular contour — by itself a complex one, thelitianal
tradtionak de solgionare impune crkgerea comple xitii approach would be increasing the kinematic compleod
cinematice a mgnii, reflectat mai ales printr-un nuin the machine, materialized by a in increased nundfer
mult sporit de componente (piese), deci consuncomponents (parts), thus an increased material
suplimentar de resurse materiale. O rezolvare nrmader  consumption. A modern solution is based on a differ
a bazat pe un alt mod de materializare a inforilma In materialization of information in machines manudaictg;
construgia mainii; majoritatea informgilor necesare nu  thus most information are not materially included i
se inglobeaz material In componentele gmii, ci sunt  machine parts, but are transferred by an adequate
transferate &re un sistem electronic adecvat. Nuuh electronic system. The number of components of such
de componente al noii g@ai este mult mai mic chiar si new machine is even smaller than that of the Initia

decét al mginii luata de referina. machine, used as a reference.

Cuvinte cheie: maini-unelte, dezvoltare durahijl Key words: machine-tools, sustainable development,
danturare, dematerializare, cinematic gear cutting, dematerialization, kine matics

1. Introducere 1. Introduction

Numirul de componente mecanice din structura  The number of mechanical components
unei maini-unelte contribuie substdal la masa included by the structure of a machine-tool
totak a acesteigi implicit la consumul de materii contributes substantially to its total mass and
prime si energie. Cel mai bine se reflécceasta in  implicitly to the consumption of raw materials and
relatie cu structurasi complexitatea lagorilor — energy. This is best reflected in relation to the
cinematice. Ca urmare,toferea acelogadeplagri  structure and complexity of the linkages.
ale sculei sau semifabricatului de prelucrat,Consequently a modality of reducing material
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utilizand lanuri cinematice alituite dintr-un nurir ~ consumption is achieving the same displacements of
cat mai mic de componente, prin care se transenit, she tool or machined part by linkages including a

regleai si se transforrh miscarle necesare smaller number of components that transmit, adjust
genedrii suprafaelor, constituie o modalitate de and transform the movements required for surface
reducere a consumului de material [1]. generation. [1].

Trecerea de la subsisteme mecanice de reglare Replacing mechanical adjustment and
de transformare a gairilor la subsisteme electrice, movement transformation subsystems by electrical,
hidraulice sau combinate a permis scurtare@igor ~ hydraulic or hybrid ones has allowed the
cinematicesi, implicit, reducerea consumurior de diminishing of linkages and implicitly reduction of
materiale. Utlizarea unor motoare deti@mare material consumption. The utilization of special
speciale a permis eliminarea mecanismelodriving motors has allowed the elimination of the
mecanice de reglare afarilor cinematice, ga cum mechanical linkage adjustment mechanisms, like
sunt cutiile de vite zgi/sau de avansuri. gear and/or feed boxes.

Mecanismele mecanice pentru reglarea digcret ~ Mechanical mechanisms for incremental
a turailor si vitezelor de deplasare, chiar in adjustment of speed and velocities, even for alarg
condiiile unui nundr mare de trepte, fresc mult  number of gear ratios, significantly increase mass
masasi gabaritul mainilor, fara si asigure valori and overall dimensions of machines, without
optime ale parametrilor de lucru. Pierderile dehowever ensuring optimum values of the working
vitezi, randamentul energetic redys consumul parameters. Velocity losses, reduced energy
mare de materiale pentru executarea cutiilor defficiency and increased material consumption for
viteze sunt principalele motive care argumeriteazthe manufacturing of gearboxes are the main
reconsiderarea modului de reglare a tualor reasons for reconsidering linkage adjustment.
cinematice. Au fost concepuepuse in exploatare Machine-tools have been conceived and developed
masini-unelte la care motorul de antrenare, cuwith the driving motor, with continuously or
turatie continuu reglakil sau in trepte, este plasat incrementally adjustable speed, placed directly of
direct pe arborele principal, astfel incat tldn the main shaft, thus reducing the traditional lgeéa
cinematic tradional, pentru preluarea goiriide la  used for transmitting and adjusting motion received
surgi, pentru transmitereai reglarea acesteia, s-a from a source, to a minimum of components.
redus la un nuar minim de componente.

In cele ce urmedzse prezirt un alt exemplu Further on another example of simplifying the
de simplificare a structuri cinematice a uneikinematic structure of a machine-tool is presented.
masini-unelte. Simplificarea se bazéiazpe  Simplification is based on replacing certain
inlocuirea in latul cinematic a unor elemente de mechanical elements of the linkage with step-by-
structud mecanice cu motoare pas cu pgis step motors and utilization of a computer.
utilizarea calculatorului.

2. Premisele cerceirii 2. Premises of research

Este cunosciat [2] posibiltatea crgterii Literature [2] presents the possibility of
performarelor unor sisteme tehnice prin utilizareaincreasing the performance of technical systems by
de rai dintate necirculare, cu centroide inchise sawsing non-circular gears with closed or open
deschise, figura 1. centroids as shown in Figure 1.

Figura 1.Danturi cilindrice necirculare cu
centroidi inchisi (a)si deschig (b)
@ Figure 1. Non-circular cylindrical gear with a

closed (a) and an open centroid (b)

b)

Angrenaje necirculare se pot utiliza inclusiv in Non-circular gears can be used includingly in
structura maginilor-unelte de mortezat daniyrin  the structure of gear shaping machine-tools, iwvie
vederea optimiirii miscarii principale de transi@e  of optimizing the main translation motion of the
a sculei, figurile i 3. tools, as shown in Figures 2 and 3.
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Figura 2. Graficul varigei vitezeiunui culisor antrenat Figura 3. Mecanismul miirii principale la o mgina de

~ printr-un angrenaj format din fieliptice [2] mortezat Lorentz, cu angrenaj necircular inclus [3]
Figure 2. Velocity variation graph of a sliding blo Figure 3. Main motion generating mechanismin a&hoz
driven by elliptic gears [2] gear shaping machine, including a non-circular d@jar

Desi sunt evidente avantajele angrenajelor Despite the evident advantages of non-circular
necirculare, utilizarea acestora este foarte ggdusgears, their utilization is limited due to the
principalul motiv find dat de dificuitile de difficulties encountered in their manufacturing.
realizare a lor. Sesizdnd acest aspect au foStarting from this aspect research has been gtiat
demarate cercet privind modul de generare al concerning the generation of non-circular
danturilor cilindrice necirculare. cylindrical gears.

3. Miscarn necesare la generarea danturilor 3. Motions required for the generation of

cilindrice necirculare non-circular cylindrical gears

Generarea danturilor necirculare utilizand scule  The generation of non-circular gears by
profilate, de exemplu prin frezare cu freze degetprofiled tools, for example by milling with hobs or
modul sau disc-modul, prin divizare diséretu se  disk cutters and incremental indexing is not
recomand, productivitatea preludrii si precizia recommended due to low its productivity and
danturii fiind sé@zute. De mare interes estdiobrea  precision. Hence the special interest coming to
acestor danturi prin generare cinerriatic manufacturing such gears by kinematic generation.

Studiile efectuate au identificat guirile si The conducted study has identified the motions
reglajele necesare unei pentru a putea prelucrand adjustments required for machining non-
danturi cilindrice necirculare, cu centroide inehis circular cylindrical gears with closed or open
sau deschise [4, 5], figura 4: centroids [4, 5], as shown in Figure 4:

5 Figura 4. Pozia recipro@ piesi-scubi si migcarile
necesare acestora in procesul de generare a d@anturi
cilindrice necirculare prin mortezare cutitwoata

B4 Figure 4. Relative position of tool and blank pert

! motions required in non-circular gear generation by
2O shaping with disk cutters

| - miscarea principd, rectilinie-alternatid de | — linear— alternatini shapingmain motior, carried
mortezare. Este executate scu; out by the tool;
Il - mkcarea de apropiere-dafare relatid intre |l — relative closing — distancing motion of tool and

sculi si piesi, necesdr pentru a evita frecarea pe blank required for avoiding friction on the
suprafeele de gezare ale sculei in timpul curselor clearance surfaces of the tool during its return
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de gol ale acesteia. Se poate executa fie d&, scul
fie de pied. La mgina MD 250si similarele se
aplica prima variant;

[l - mscarea de avans radialecesdr atat pentru
poztionare reciprat intre pied si scul, catsi ca
miscare de lucru. Poate fi realiddie de dtre scul,
fie de atre pied. La mgina MD 250 se fologge
ce-a de-a doua variantLa prelucrarea (ior
dintate cilindrice necirculare, prin goiarea de avans
radial se otine in orice moment dist@ndintre axe
necesar dintre axa sculeii axa de rotge a piesei.
Aceasta este variabilin funaie de raza poldra
centroidei piesei de danturat. Intr-o pfifaz a
procesului de prelucrare, la goarea cureit de
avans radial se adau@ micare de avans radial
suplimentai, de fatrundere, uniforrd, pari cand se
oltine iriltimea doriti a dirtilor danturii;

IV - migcarea de avans circular a sculeste parte a
miscarii de rulare. Trebuie & asigure egalitatea
vite zelor tangetiale la pied si scub in punctul de
contact dintre centroidele acestora. Poate fi
miscare uniform sau variabil, contind sau
discres. Autorul incliri spre a recomanda ca
miscarea de avans circular a sculefie uniforni
si continld la mainile cu structut mecanid si
uniforma si discreti (secveriald) la maginile cu
comand numeric;

stroke. Motion carried out either by the tool a& th
blank. The first variant is applied in machine MD
250 and similar ones;

— radial feed motignrequired for the relative
positioning of tool and part, and as a working
motion. Can be carried out by either tool or blank.
The second variant is used in machine MD 250. In
machining of non-circular gears radial feed ensures
at any given moment the necessary distance between
the respective rotation axes of tool and blanks Thi
distance is variable depending on the polar raafius
the blank centroid. In a first phase of machining t
the current radial feed a supplementary radial ieed
added, ensuring uniform penetration until the
desired tooth height is reached;

IV — tool circular feeds part of the rolling motion.

It ensures equal tangential velocities in both tool
and blank in the contact point of their respective
centroids, and can be a uniform or variable,
continuous or incremental motion. The author
tends to recommend tool circular feed to be
uniform and continuous on machines with a
mechanical structure, and uniform and
incremental on NC machines;

V - mikcarea de avans circular a piegeste parte a V — circular feed of the blank part of the rolling

miscarii de rulare. Trebuie & asigure egalitatea
vite zelor tangetiale la pied si scub in punctul de
contact dintre centroidele acestora. Poate fi
miscare uniforrd sau variabil, contind sau
discreti. Autorul incliri spre a recomanda ca
miscarea de avans circular a piesefis variabii
si continld la mainile cu structut mecanid si
variabik si discreti (secvefiald) la mainile cu
comand numeria.

In plus, la proiectareai prelucrarea rglor

motion. It ensures equal tangential velocities in
both tool and blank in the contact point of their
respective centroids, and can be a uniform or
variable, continuous or incremental motion. The
author tends to recommend blank circular feed to
be variable and continuous on machines with a
mechanical structure, and variable and
incremental on NC machines.

In addition, design and machining of non-

dintate cilindrice necirculare trebuie avut in vederecircular gears needs to consider the following:

urmitoarele:

- evitarea asqwii danturii peste limita admis in -
zonele deplasate pozitiv;

- evitarea suBierii danturii in zonele deplasate -
negativ;

- asigurarea unui grad de acoperire mirdg, (> 1)
pentru fungonare lirk si continui a angrenajului;

- prevederea semifabricatului cu un reper de @ient -
si fixare bine definit, care aspermii prinderea
semifabricatului pe platoul ngmii intr-un anume
mod orientat f@ de diretia ce ungte centrul de
rotatie al sculei cu centrul de roi al piesei.
Pozitia unghiulara initiala a piesei de prelucrat
nu poate fi oarecare, ci una anume Construdia
maginii trebuie 4 reflecte aceasterina;

avoid gear sharpening exceed the admitted limit,
in areas with a positive shift;

avoid undercutting teeth in areas with a negative
shift;

- ensure a minimum contact ratia,( > 1) in view

of soft and continuous functioning of the gear;
endowing the blank with a well defined mark for
orientation and fastening, thus allowing its
clamping on the machine at a certain angle in
relation to the connecting line of the tool andhkla
rotation centresThe initial angular position of
the blank cannot be random, but is a wel-
defined This requirement wil be reflected by the
construction of the machine;
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- daa si scula ar avea posibilitatea origritpozitiei - if the tool had the possibility of adjusting @#sgular
sale unghiulare pentru momentul inceputului position at the inttial time of the rolling motion,
miscarii de rulare, atunci planul median al unui then the mean plane of a given tooth (or space in-
dinte (sau gol) anume al piesei poate fi proiegtat between) of the blank could be designed and

realizat astfel incatisaii o orientare dorit fata de machined such as to have a desired orientation
un reper anume al acesteia (canal dé pdezaj de towards a certain selected mark on it (ke a wedge
orientare, direia unei excentriciti efc.). groove, orientation bore, direction of an ecceityric
Avantajele oferite de o astfel de posibiltateside etc.). Even if only partially identified, the
doar in parte identificate, sunt deosebite. advantages of sucha possibility are considerable.
4. Cinematica mainilor de prelucrat danturi 4. Kinematics of non-circular cylindrical
cilindrice necirculare prin morte zare cu gear shaping machines with disk cutters
cutit-roat a
Studiile au fost orientateéite adaptarea rpmilor The study focused on adapting gear shaping

de danturat prin mortezare cutictoati pentru a fi  machines with disk enabling them for the machining
capabile 5 prelucreze astfel de danturi. S-au analizapf non-circular gears. All known kinematic struesir
toate structurile cinematice cunoscute daimiale  Of gear shaping machines with disk cutters were
danturat prin mortezare cu titroati, dar ca analyzed, the selected reference machine being the
referina a fost aleasmasina romaneasicMD 250, MD 250 of Romanian make, its kinematic diagram
a direi schem cinemati@ se prezirit in figura 5. being presented in Figure 5.
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Figura 5. Schema cinematia mginii MD 250
Figure 5. Kinematic diagram of the MD 250 machine
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Au fost identificate dau scheme cinematice Two kinematic diagrams were identified for
pentru maini de prelucrat danturi cilindrice non-circular gear shaping machines with disk
necirculare prin mortezare cutitwoati [6], figurile  cutters [6], as shown in Figures 6 and 7, obtalned
6 si 7, olyinute prin completarea adecvat adequate additions to the MD 250 kinematics, while
cinematicii mainii MD 250. Posibilitatea de a preserving its capacity of machining external or
prelucra danturi exterioare sau interioare, cunternal gears, with the known restrictions.
restrigiile cunoscute, seigtreaa.

La schema din figura 6 guarea de avans In the diagram of Figure 6 the non-uniform
circular neuniforra este realizat de atre scul.  circular feed is carried out by the tool. Group D o
Grupul D de mecanisme cuprinde un mecanism cmechanisms includes a disk cam mechanism, part
canma-disc, reperul 57, un mecanism cremalier 57, a pinion-rack mechanism, 59 and 60 and a
pinion, 59i 60, si un mecanism diferegial sumator. differential summing mechanism. The latter sums
Acesta din urrih insumeax miscarea uniforri de  the uniform circular feed received from shaft 78l an
avans circular, prinit de la arborele 71, cu the variable motion transmitted to the rack by the
miscarea variahil transmid cremalierei de @dre  cam. A non-uniform rotation result, depending on
cami. Rezuli o mgcare de rotge neuniforn, the profile of cam 57, which is then further
dependeratde profilul camei 57, care este trangimis transmitted as circular feed.
sculei drept igcare de avans circular.
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Figura 6. Schedcinemati@ a unei mgini de danturat pe contur necircular, prin mortezar cdit-roati, cu mgcare de
avans circular variabil la scyloktinuta prin completarea necega cine maticii mginii MD 250
Figure 6. Kinematic diagram of a non-circular camtgear shaping machine with variable circular fdestk cutter,
obtained by the necessary additions to the kinesatithe MD 250
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Figura 7. Sche#ncinemati@ a unei maini de danturat pe contur necircular, prin mortezar cuit-roati, cu micare de
avans circular variabil la pi@soktinuta prin co mpletarea necegax cine maticii mginii MD 250
Figure 7. Kinematic diagram of a non-circular camtgear shaping machine with disk cutter and véiabcular feed

La schema din figura 7 guarea de avans
circular neuniforra este realizat de dtre pied,
grupul D de mecanisme fiind de acaasaf inclus
in lartul cinematic de avans circular al piesei.

In ambele cazuri mtarea de avans radial

variabib este executatde pies. Aceast functie este
asigurai de grupul de mecanisme E.sWarea de
avans radial de aprundere, temporas actva in
prima parte a procesului de prelucrare a danserii,
oltine ca urmare a g@rii de rotaie a surubului

conductor 88. Micarea de avans radial neunifé@rm

este prezeat in tot timpul preluctri. Aceasi
miscare se dime de la cama-disc 103, profilat
adecvati antrenat in micare de rotge uniforna,
care antreneaairect in mjcare de transfe surubul

condudtor 88.

of the blank, obtained by the necessary additiontké kine matics of the MD 250

In the diagram of Figure 7 the non-uniform
circular feed is carried out by the blank, groupfD
mechanisms being in this case included in the
circular feeding linkage of the blank.

In both cases the variable radial feed is carried
out by the blank, a function ensured by group E of
mechanisms. The radial feed for penetration is a
temporary motion, obtained in the first part of the
gear cutting process by the rotation of drivingescr
88. The non-uniform radial feed is present
throughout the entire machining process. This
motion is obtained by disk cam 103, of adequate
profile, driven into uniform rotation, and directly
causing the translation of driving screw 88.

24
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Simpla compange a schemei cinematice din A simple comparison of the kinematic diagram
figura 5 cu cele prezentate in figurile ¢ 7  of Figure 5 with those presented in Figures 6 and 7
evideniazi cresterea semnificatiy a complexittii highlights the significant increase in complexitfy o

utimelor, inclusiv prin creterea apreciakil a the latter two, also by the considerable increésleo
numirului de piese din structura lor. Pentru ar@b  number of components included by their structure. |
o fungie in plus — cea de danturare pe contuorder to obtain an additional function — the non-
necircular — funge ea n sine una complexcalea circular contour gear cutting — in itseff complex
tradtionak de soltionare impune consumul function, the traditional approach requires extra
suplimentar de resurse, in cazul deifeeflectat consumption of resources, in this case reflected by
printr-un nundr mult sporit de componente, la carethe significantly larger number of components, in
se adaug informaia necesar construirii si  addition to the information required for constrogti

exploatirii unei astfel maini. and deploying such a machine.

5. O solutie simpli si durabila: masina de 5. A simple andsustainable solution: nor-
prelucrat danturi cilindrice necirculare circular cylindrical gear shaping machine
prin mortezare cu cuit-roata, cu with disk cutter and numerical control
comandi numerica The complexity of the identified solutions —

Complexitatea sofillor gasite — dgi corecte din  although  theoreticaly correct and entirely
punct de vedere teoretig posibil de aplicat, dar implementable — has been deemed an important
eficiente doar in anumite cotith- a fost considerat hindrance to practical application and has motwate
o piedici important in calea aplitrii practicesi a  further research. The set objective was identifying
motivat continuarea ceréetor. Obiectivul fixat a  Significantly simplified solutions for non-circular
fost gisirea unor solii cinematice mult simplificate contour gear cutting machines, without however
pentru maini de danturat pe contur necircular, darreducing the area of applicabilty of the already
care & nu redud aria de aplicare caracterigtic known variants.
variantelor deja gpite. The traditional variants include in their

Variantele tradionale inglobau aproape téaat kinematic structure almost the entire quantity of
informatia necesdr functiondrii masinii in chiar  information necessary for the operation of the
structura sa cinemalic La solgile moderne, machine. In modern solutions, namely in NC
masinile-unelte cu comandnumerid, informaia are  machine-tools the role of information is considéyrab
un rol mult amplificat, asigér o remarcakil si ~amplified, ensuring a remarkable and swift
rapici adaptabilitate a rgailor la noi sarcini de adaptability of these machines to new manufacturing
produdie si, ceea ce este deosebit de important irtasks, and, an aspect of highest importance viitein
contextul lucéri de faa, permite o simplificare context of this paper, allowing significant
deosebit a structurii cinematice. simplifying of the kinematic structure.

Structura cinematica unei maini de prelucrat Figure 8 presents the kinematic structure of a
danturi cilindrice necirculare prin mortezare cunon-circular gear shaping NC machine with disk
cuit-roati, cu comansl numeric, [7], se preziit in  cutter [7]. A characteristic of this solution isatithe
figura 8. Soltia prezentdt are caracteristic faptul majority of required information is transmitted ag
cd majoritatea informgilor necesare sunt transferate adequate electronic system, allowing large scale
citre un sistem electronic adecvatcdnd posibil  dematerialization of such machines. A machine
astfel dematerializarea in mareisuéi a unei astfel structured as shown in Figure 8 has a considerably
de maini. Numirul de componente al unei gimi  Smaller number of components not only than that of
avand structura celei prezentate in figura 8 este m machine of similar functions and having the
mai mic, nu numai decat al uneia care are o sttuctukinematic structure of Figure 6 or 7, but also ttiamn
cinematié ca cea din figurile 6 sau 7, gi@ avand  reference machine MD 250.
aceleai functii caracteristice, dagi decat al mginii
MD 250 luat de referitg.

Schema din figura 8 are o structdiira lanuri The structure of the diagram in Figure 8 is free
cu legitura cinematia rigidi, complet necarac- Of rigid kinematics linkages, totally uncharactgis
teristici  masinilor tradiionale de danturat prin to traditional gear cutting machines by rolling.€Th
rulare. Lanurile cinematice de rulargi de avans rolling and feed linkages are driven independently
sunt antrenate independent de la motoare pas cu pa step-by-step motors and are endowed with the
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si sunt dotate cu traductorii necesari pentrunecessary transducers to confirm correct execution
confirmarea exegigi corecte a mcarilor. O astfel of the motions. Such a machine required sequential
de maina se impune a lucra secwiah cel puin  operation, at least from the viewpoint of linkages
din punctul de vedere al lamilor cinematice driven by step-by-step motors.

antrenate de motoarele pas cu pas.
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Figura 3. Schema cinematia unei maini de danturat pe contur circulgimecircular, prin mortezare cu gitsroats,
asistal de calculator
Figure 3. Kinematic diagram of a circular and ndnetdar contour computer aided gear shaping machitte disk
cutter

Conducerea numeticconfei masinii atribute Numerical control endows the machine with
suplimentare, semnificative fiind: certain significant additional attributes:
- flexibilitatea — poate prelucra la fel dgou piese - flexibilty — the easy machining of either single
unicat, cu danturi circulare sau necirculare, sau parts with circular or non-circular teeth, or of
serii de piese identice, de module identice sau series of identical parts, with identical or digat

diferite; modules;
- reducerea practic la zero a timpilor necesarirpen - reduction to practically zero of the required
reglare; adjustment times;

- poate evolua cu surintd catre un centru de - easy further development towards a machining
prelucrare pentru danturi cilindrice drepte, centre for straight cylindrical teeth, regardless
indiferent da& acestea sunt interioare sau whether internal or external, with open or closed

exterioare, cu centroide inchise sau deschise, centroids, circular or non-circular.
circulare sau necirculare.
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6. Concluzii 6. Conclusions

Societatea modeineste bazétpe cunostere, Modern society is based on knowledge,
informatia fiind considerai un atribut esetial. information being considered a key attribute.

in esemi, conceptul de dezvoltare durabire In essence, the fundament of the concept of

ca fundament responsabilitatea uthazare trebuie sustainable development is human responsibility
si se manifeste coerentfade sinesi fata de mediu, that needs to be consistently manifest towards
un obiectiv major fiind asigurarea copithr de  oneself and the environment, a major objective

dezvoltare pentru geneile urmatoare. being ensuring the existence development
conditions for the benefit of future generations.
Resursele materialg energetice fiind limitate, Give the limitation of material and energy

consumul acestora trebui@ fie sustenabil. Pe de resources, their consumption needs to be
alta parte, informga este la randulas o resurs, sustainable. On the other hand, information itself
care se dezvdlticantitativsi calitativ pe misuia ce  a resource that develops in quantity and quality
se utilizeaz. Ca urmare, dezvoltarea durab&  while utiized. Consequently sustainable develogmen
socieéiti umane se bazeazin mod eseal pe of human society is essentially based on
consumul de inform#e, tendima find aceea de information consumption, the tendency being that
dematerializare a produselor. of product dematerialization.

In cazul mainilor-unelte, dematerializarea In the case of machine-tools dematerialization
trebuie 4 se concretizeze prin reducerea masei loneeds to be achieved by reducing their mass and
si implicit prin reducerea consumului de resurseimplicity by reducing the consumption of
Aceasi cale este beneficatat sub aspectul costului resources. This approach is beneficial from both th
de fabricaie, catsi — mai ales — sub cel ecologic. aspect of manufacturing cost and, particularly, the

Cazul particular al mgnilor-unefte de prelucrat environmental one.
danturi cilindrice necirculare prin mortezare cu The particular case of non-circular cylindrical
cuit-roati, prezentat in lucrarea de tfa face gear shaping machines with disk cutters presented
dovada & dematerializarea produselor este pasibil in this paper proves that product dematerialization
sl pentru construd complexe. is possible also for complex constructions.

Nu este de neglijat asigurarea unei durate de A further aspect not to be neglected is ensuring
viata mare pentru mgnile-unelte, posibil de a longer service life to machine-tools, extenddlyle
prelungit prin refabricare sau reechipare. Aceastremanufacturing or re-endowment. In the medium
abordare ar avea ca efect pe termen mgdung  and long term this approach would relieve stress to
reducerea presiunii asupra mediului prin reducerethe environment by the reduction of material and
consumurilor materialesi energetice necesare energy consumption typically required by replacing
pentru Tnlocuirea ngnilor-unelte igite din uz. scrapped machine-tools.
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