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Rezumat. Lucrarea preziiat un instrument software de Abstract. The paper presents a software tool, developed
proiectare a tehnologiilor de fabriga a alezajelor, in AutoCAD environment, used for manufacturing
plasate pe piese de diferite configirain mediul processes of holes. The holes are placed on selitis
AutoCAD. different configurations.

Instrumentul software este parte compoaenunui The software tool is part of CAD/CAM system
sistem CAD/CAM, interconectat cu un modul de software, which is connected with a software module
proiectare constructiva alezajelor, pentru care acesta dedicated to holes modelling. The first one gemsr#te

genereaz informatia tehnologié necesatr fabricgiei. technological information necessary for the holes
Rezultatul final, obnut 1Tn urma utilizrii fabrication process.
instrumentului software prin gestionarea infotiifa The output of the software tool, after managing
legate de: MUCN-uri, scule, regimuri dgchiere, este information about CNC machines, tools, cutting déata
fisierul de conducere numetic the NC file.
Sistemul CAD/CAM acopér cea mai mare parte The CAD/CAM system covers most of the

din ciclul de olinere al produselor industriale cu alezaje, production cycle of industrial products with holésmm
de la concegie la fabricae, utilizdnd conceptul de obiect concept to manufacture, using the technological

tehnologic inteligent. intelligent object concept.

Cuvinte cheie: CAD/CAM, obiect inteligent, fabriaéa Key words: CAD/CAM, intelligent object, holes
alezajelor, AutoCAD manufacturing, AutoCAD

1. Introducere 1. Introduction
Preocugri pentru oltinerea produselor au There were interests for manufacturing

existat din cele mai vechi timpuri. In decursul products from the ancient times. During evolution,
evoluiei, metodele si etapele necesare pentru methods and steps required to go from an idea to a
trecerea de la idee la produs finit, au suferitfinal product have undergone major changes [1]. In
modificari majore [1]. Tn zilele noastre aceste our days, these changes have an increasing
schimbiri au o frecvetd din ce in ce mai ridicat frequency, because of the higher development
datorii evoluiei infrastructurii care se utilizeadn  infrastructure that is used in those activities.
desfisurarea acestor tipuri de actiitit

Din considerente de productivitate, cost, Thus, have resulted new approaches for
eficiena sau calitate, au rezultat preoduppentru  developing methods of manufacturing industrial
dezvoltarea de noi metode de abordare @roducts, approaches based on productivity, costs,
activitatilor si proceselor ce implic oktinerea  efficiency or quality [2-5]. Over the time, there
produselor industriale [2-5]. Tn timp, au fost were developed serial methods to obtain the
dezvoltate metode ce abordau etapele dimere al production cycle. In present, the trend aims to
produselor sistematigi serial, ajungand a&ti ca  approach all the stages of the production cycle
toate etapeleadie abordate Tn acalietimp —n mod  simultaneously — in an integrated way — through the
integrat — cu ajutorul sistemelor flexibile de flexible design and manufacturing systems [2, 4].
proiectaresi fabricaie [2, 4]. The hole is the most present entity on industrial

Deoarece alezajul este o entitate prezgré  products. Because of this, has been required the
majoritatea produselor industriale, a fost t#i#fn development of an integrated software system to
nevoia de a dezvolta un sistem software integrat ddesign and manufacture industrial products with
proiectaresi fabricaie a produselor industriale cu holes, which could be both cheap and efficient. The
alezaje, careisfie ieftin si eficient Tn acelsi timp. present paper presents the software module used for
Lucrarea de f@ prezinki modulul software de holes manufacturing processes, dedicated to
proiectare a fabrigeei, dedicat produselor industrial product with holes. The software module
industriale cu alezaje, ce se preteasistemelor is appropriate to flexible manufacturing systems an
flexibile de fabric#éie si nu numai. more but not only.
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2. Prezentarea instrumentului software 2. Description of HOLE_MAN software
HOLE_MAN tool
Instrumentul prezentat in lucrarea detifa The software tool presented in this paper,

denumit HOLE_MAN (HOLE_MANufacturing), named HOLE_MAN (HOLE_MANufacturing) has
are o structdr modulai. Organizarea modular a modular structure. Modular structure allows to
permite atgarea de noi instrumente software attach new subordinate software tools to the
subordonate, precugn atggarea acestuia sub foim software or even to connect it to other module. The
de modul software subordonat altui modul /HOLE _MAN software tool, as part of an
instrument. Instrumentul software HOLE_MAN, ca CAD/CAM system software, retrieves the
parte integrait a unui sistem CAD/CAM, preia geometrical and technological primary information
informatia geometrig si tehnologi@ primai, de la  from a software tool dedicated to holes modelling
un instrument de proiectare construgtavalezajelor (HOLE_MOD - HOLE_MOdelling) [6]. All the
(HOLE_MOD - HOLE_MOdelling) [6]. intregul software system is developed in Visual LISP/
sistem este dezvoltat in mediile de programaréutoLISP and OpenDCL programming languages
Visual LISP/ AutoLISPsi OpenDCL [7]. Tn primul  [7]. First language was used to write the source
mediu au fost scris codul séral intregului sistem code of the entire system and the programs for the
si programele care controleamterfaa utilizator-  user interface developed with the second one.
computer realizat in al doilea mediu de

programare.
2.1. Schemabloc si fluxul informational al 2.1. HOLE_MAN informational flow and block
instrumentului HOLE_MAN diagram
Relaia de legtura dintre cele doiinstrumente The link between the two software tools is

este ilustrat In figura 1, unde este prezeitat presented in figure 1, where is shown the block
schema bloc a acestora. Infotmmaporngte de la  diagram of those tools. The information starts from
instrumentul HOLE_MODsi este utilizad de étre  the HOLE_MOD software tool and is used by the
instrumentul HOLE_MAN. Datele necesare HOLE_MAN software tool. In order to obtain the
obtinerii figsierului CN sunt rezultate in urma NC file, data from the HOLE_MOD and
preluctrii datelor provenite de la primul instrument HOLE_MAN software are managed. The data from
si a celor introduse deatre utilizator in caseta de the HOLE_MAN software are introduced by the
dialog a instrumentului HOLE_MAN (figura 2). user in the software interface (figure 2).
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Figura 1. Schema blag fluxul informational a celor doiimodule software
Figure 1. The block diagram and informational flofsthe two software modules
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Figure 2. The dialog box of HOLE_MAN tool

2.2. Descriereainstrumentului HOLE_MAN
Dupa proiectarea constructiva alezajelor cu
instrumentul software (HOLE_MOD), este activat

fereastra de dialog nurdit NC Program
corespunitoare instrumentului  HOLE_MAN,
dedicat fabricaei alezajelor (figura 2). Prin

activarea acesteia sunt transferate instrumentulware

dedicat proiedcirii fabricatiei datele despre alezajele
construite: tipurile deayri, parametrii geometrici ai
acestorasi pozitia gaurilor pe solidul pe care sunt
construite alezajele.

in funaie de gaura curent selectateste
actualizai lista cu opergile necesare prelugni
acesteia. In acest stadiu trebuie stabilit matdrial
semifabricatului, precumgi MUCN-ul pe care se
realizeaz prelucrarea, Tmpreidncu tipul de &cire
(cdnd MUCN-ul permite alegerea tipului deire).

Dupi stabilirea acestor caracteristici, Lista
de scule 1(fereastra de incadrar®ools — stanga)
sunt indrcate sculele ce indeplinesc cezle de
prelucrare legate de: material, modul deire,
operaia curend si parametri geometrici ai
alezajului curent selectat. In acest punct utitimat
selecteax scula dorii din Lista de scule Isi o
transfed in Lista de scule 2(fereastraTools —
dreapta) prin intermediul primului buton aflat &tr
cele dod liste cu scule. Butonul al doilea permite
mutarea sculelor diista de scule 2n Lista de
scule 1in cazul in care este necesar acest lucru.

Prin selectarea sculei aflate liista de scule 2
sunt apela algoritmi de calcul al regimului de
prelucrare. Acglia calculeaZ regimul pentru

2.2. Description of HOLE_MAN tool

After modelling the holes with HOLE_MOD
software tool, the dialog box nam&C Program,
which corresponds to HOLE_MAN software tool, is
activated (figure 2). Once thdC Programdialog
box is activated, data from the HOLE_MOD tool
transferred into HOLE_MAN tool. The
transferred data contains information about: holes
type, geometrical parameters of those and the
position of the holes onto the solid on which the
holes are designed.

According to the current selection in thiole
Type list (figure 2), the Operations list, which
contains the corresponding operations, is updated.
At this point must be chosen the material for the
solid and the type of CNC machine with the cooling
method (if the CNC machine allows this).

After these characteristics were set upJT ool
list 1 (Tool frame — left side) are loaded the tools
that satisfy the manufacturing requirements
regarding: material, cooling method, current
operation and the geometrical parameters of current
hole. At this point the user should select the reesi
tool fromTool list 1and move it into th&ool list 2
(Tool frame — right side) by pressing the first button
located between the two tool lists. The second
button allows moving the tools froifool list 2to
Tool list 1, if necessary.

By choosing a tool inTool list 2 are called
algorithms that generate the cutting parameters.
Those calculate the cutting parameters for the
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operaia curent selectafin lista opergilor necesare current operation, which is selected @perations
preluctrii alezajului curent. Astfel, sunt preluage list. In this way are transferred and displayed in
afisate Tn fereastra de TncadraRarameters and Parameters and cutting data recommendatibe
cutting data recommendatiofiin partea starig frame — left side — the data that correspond to the
datele aferente opeia curente, prin intermediul current operation. Data are transferred by the
entitatilor constructiv tehnologice, elemente de®daz constructive — technological entities, which are th

ale obiectelor tehnologice inteligente. basic elements of the technological intelligent
In partea dreapt a aceleigi ferestre de objects.
incadrare sunt agti parametri regimului de On the right side of the same frame is shown

prelucrare pentru opeafa curend. Asupra acestora the cutting parameters for current operation. These
utilizatorul poate opera modifio, find necesat  parameters may be changed by the user, after that
apasarea butonuluiCalculate pentru recalcularea being necessary to press @alculate button. This
parametrilor modifica. In cazul Tn care proiectantul button will recalculate the modified parameters. If
dorgte utilizarea valorilor recomandate de the user want to use the cutting parameters
instrumentul software, nu trebuie decét apese recommended by the software tool, should simply
butonul Accept prin care informga va fi scrig in  press theAcceptbutton. Thus, the information will
fisierul CN, Tn codG. be written in the NC file, il code.

Dupi realizarea acestei etape se trece la  After this stage is finished, the user goes to the
urmatoarea opetge a alezajului curent selectat next operation by following the same steps, uhsl t
procedandu-se la fel, paida finalizarea listei de whole list of operations and holes is went through.
alezaje si operaii. Cand au fost parcurse toate When all the operations for each hole are
operaiile aferente fiedrei gauri, este afisat butonul completed, theClose button must be pressed, in
Closece inchide fiierul CNsi fereastra de dialog. order to close the NC file and tH¢C Program

dialog box.
3. Studiu de caz 3. Case study
Pentru a ilustra modul de Ilucru al To illustrate the working manner of

instrumentului HOLE_MAN, a fost considetab = HOLE_MAN tool, an assembly plate, used in
placa de asamblare utilizain industria de injgte a  injection of plastics industry, was considered. The
maselor plastice, prezentdh figura 3. Alezajele au plate is presented in figure 3. The holes were been
fost proiectate din punct de vedere constructiv cwconstructively designed with HOLE_MOD tool, and
instrumentul HOLE_MOD, iar tehnologia de the manufacturing processes were obtained with
fabricaie a acestora a fost wtuti cu instrumentul HOLE_MAN tool.

HOLE_MAN.

Alezajele au fost proiectate in fuigcde tipsi The holes have been designed according to the
parametri geometrici. Astfel, au rezultat opt sdeéi  hole type and the geometrical parameters. Thus,
gauri, grupate n cinci tipuri de alezaje (figura 2). were resulted eight series of holes, grouped ia fiv
Acest lucru este explicat de faptuhk @u fost hole types (figure 2). This is explained by thetfac
proiectate alezaje cu parametri geometrici diferi that were designed, for the same hole type, holes
pentru acelg tip de gauii (ex: in fereastra de with different geometrical parameters (ex: in the
incadrareHole Typedin figura 2 tipul de alezaj frameHole Typefrom figure 2 the hole typPBrilled
Drilled — Through All — Unthradedpare de trei ori). — Through All — Unthradedppears three times).

Dupd parcurgerea etapelor descrise anterior, a  After all the described stages were covered, the
rezultat programul de conducere numeriscesta a NC program was resulted. This was instantaneously
fost scris in timp real, odacu apsarea butonului  written when the Accept button from the NC
Acceptaflat pe caseta de dialdiC Program Programdialog box was pressed.

in tabelul 1 sunt prezentate secsendin In table 1 are presented sequences from the
programul CN rezultat. Prima secy@rcorespunde resulted NC file. The first sequence corresponds to
nceputului de program. Aici este definit numelethe beginning of the NC program. There was
fisierului, sunt realizate seile privind sistemul de defined the file name, was set up the used
referinta utilizat si este indrcat prima scu, pentru  coordinate system, was loaded the first tool annd se
care se facai coregia lungimii acesteia. Tot in up compensation and length offset of the
aceast secvem scula este pogona& deasupra corresponding tool. Also, in this sequence the tool
primei gauri. was positioned above the first hole.
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Figura 3. Placa de asamblare pe care au fost peiteeslezajele in studiul de caz
Figure 3. The assembly plate on which the holegwlesigned for the case study

Tabelul 1. Secvag din programul CN
Table 1. Sequences from the NC program

No G code Code description
0001 The name of NC Program
G91 G28 20 Setting up the relative coordinate system andeference point of CNC machine
1 M6 T1 Loading the tool nr.1
G90 G54 Setting up the absolute coordinate system and #whime in the home position
GO X130 Y125 Moving the tool in the point mentioned by X and docdinates, in rapid move
G43 H1 730 Setting up the tool compensation and length ofisethe Z axis
M8 Setting up cooling on
M3 S1592 Setting up spindle on — CW and the spindle speed
G81 Z-20 F408 Starting a drill cycle, setting up the holes degtld the feed rate
2 X187 Y117 The X and Y coordinates of a hole from the driltley
GO Z100 Rapid move in the specified Z
G80 Finishing the drill cycle
M9 Setting up cooling off
M5 Setting up spindle off
G170 RO P1 Q3 X132
3 | Y82 21010 JO K525 | oy jjar pocketing
G171 P50 S300 R75 F25
B5836 J966
(1;598R§3084Pi<1|33?7£{125 z Returning on the initial plane and starting a taggycle with right hand thread
M30 Ending the program

Secvefa a doua corespunde unui ciclu de The second sequence corresponds to a drill
gaurire pentru do@i alezaje. Ciclul cuprinde: cycle for two holes. The drill cycle contains the
pornirea lichidului de &cire, pornirea axului operations: start of cooling, start of spindleytstéd
principal de rotg@e, inceputul ciclului, revenirea the cycle, rapid move to the reference high, fimgh
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rapici la Tnaltimea de referita, finalizarea ciclului, the cycle, stop of cooling and the stop of spindle.
oprirea lichidului de cire si oprirea. Cea de-a treia The third sequence contains the program lines
secvemm cortine liniile de program corespuitpare  which correspond to the processing of a circular
prelucérii unui buzunar circular. Secvena patra pocketing. The fourth sequence contains the
cuprinde linia de program coresptitoare opergei program line which corresponds to a tapping cycle
de filetare cu tarodul, pentru filete metrice nolena with right hand thread. The last one contains the
pe partea dreagptUItima secvetd cuprinde linia de  program line which closes the NC file, after all
program ce inchide gierul CN dup@ ce au fost program lines necessary to process all the holes
construite linille necesare prelddr tuturor  were written.

alezajelor.
4. Concluzii si dezvoltari viitoare 4. Conclusions and futureworks
Se poate afirma faptuidnstrumentul software It can be said that the HOLE_MAN software

HOLE_MAN este gor de utilizat, are o interfa  tool is easy to use, has a modern user-computer
utilizator-computer mode#n si acopeli toate interface and covers all the elements necessary to
elementele necesare proiGt tehnologiilor de  design the manufacturing processes of holes.
fabricgie a alezajelor.

Impreuri cu instrumentul software Together with HOLE_MOD software tool, the
HOLE_MOD, acesta formeaan sistem integrat de  HOLE_MAN software tool becomes an integrated
proiectare constructivsi tehnologi@ a produselor system used to design, both constructively and
industriale cu alezaje. technologically, an industrial product with holes.

Cercetrile viitoare vor fi focalizate pe The future works will focus on developing a
dezvoltarea unui nou instrument software dedicahew software tool dedicated to industrial products
produselor industriale ginute prin frezare. Acesta obtained by milling. It will consist in two softwar
va fi format din doa componente software: una components: one will be able to design the entities
dedicai proiectirii constructive a entitilor de  obtained by milling, and the other one will be able
frezat, a doua fiind dedicaproiectrii tehnologiilor ~ to provide corresponding data necessary onto the
de fabricgéie a opergilor de frezare. Se va forma manufacturing processes. Thus, will be done by
astfel, prin asociere, un sistem software intedeat association, an integrated software system for
proiectare a produselor industriale ce va acomi ¢ designing of industrial products, which will cover
mai mare parte a opeiitor utilizate in proiectarea the most operations wused in design and
si fabricarea produselor industriale. manufacturing of industrial products.
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