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Rezumat. Tema abordatreprezini o metodi eficient Abstract. The purpose of this paper is to design, to
de proiectare, modelarg asamblare TnSolidWorks Tn model and to assembly a metal platiorm, using
mai multe variante posibile, a unei platforme nmietal  SolidWorks detailing all models alternatives. This work
Aceasta lucrare prezihto soldie de design a unor presents a designing and a modelling solution for a
platbrme prin modelarea acestora, utilizand modulu platiorm using th&vddments parts.
We dments. The components of the platform assembly are
Componentele platformei asamblate sunt profile normalized profiles, simple parts and sheet metatsp
standardizate, p@r simple si pati metalice, iar and SolidWorks is the best ftted for design and model
SolidWorks este cel mai potrivit mediu grafic pentru this parts. This design method by modelling in
modelare. Aceastmetodi de proiectare prin modelare SolidWorks is a quick checking method of the assembly,
SolidWorks permite o verificare rapida ansamblului, by viewing it. The platiorms can be visualized befo
prin vizualizarea lui. their physic building.
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1. Introducere 1. Introduction

Pentru crearea solidelor T1iBolidWbrks se In order to create solid objects #olidWork,
folosesc elemente simple de desenare 2D, care aplmasic 2D designed elements can be extrude using a
pot fi extrudate printr-o varietate de tehnici. variety of techniques.

Pentru realizarea unui model complex, se To create complex models, each component
deseneax fiecare entitate in parte, urmand apoimust be designed independently and these separate
asamblarea enttilor folosind modululAssemblies. entities must then be assembled usingAsembly

Pentru fiecare componentse poate completa module.
un camp de informa suplimentare careascontina A set of additional information can be stored
numele respectivei componente, cine a realizat-oagainst each component, such as continuation of its
precum si alte obsertia Acestea sunt foarte utile name, author or additional remarks. This additional
in momentul Tn care, pentru un model complexnformation tums out to be very useful when
SolidWorks este vizualizat cu apliga SolidViewer complex models once created dolidWorks, and
si se dorgte ciutarea unei anumite componente (dethen viewed usingolidViewer, are later searched
exemplu, inform@ suplimentare despre modalitatea for additional details (such as the way two
de imbinare a daustructuri, sau caracteristicile structures were joined together or maybe the
unuisurub). characteristics of a screw).

O alta facilitate SolidWorks este posibiltatea de SolidWbrks also has the abilty to faciliate
creare a pkilor din metalsi a structurilor din profile  modelling of metal sheets and structural-steel shap
standardizate. Exit pachete de funic dedicate Whole rafts of functions are available to achieve
acestui aspect. Toate opwuaile de indoire, diere  this. The entire bend, cut or fold activity can be
sau pliere pot fidcute direct pe supraiametalid.  applied directly to the surface of the metal. Also
Foarte folositoare estg posibiltatea de import al very useful is the abilty to import exact
tabelelor cu dimensiuni dirMicrooft Excel, Tn  measurements fronMicrosoft Excel spreadsheets
momentul Tn care trebuie introduse cote prefdipe [1].

Lucrarea de fi@ dezvolad o tehni@ moders, This study expands a modern own technique
abordali de autoare, de proiectagiede modelare a for processing structures and tables to model a
structurilor metalicesi a tablelor i SolidWorks. metallic platform usingSolidWorks. The metals
S-au ales ca ansamble informative platformele diplatforms assemblies from figure 1a,b are chooses
figura la,b. Toate componentele sunt proiectatéor study. All the components are designed using
utilizadnd datele de intrare: s util, domeniu de  the input dates, space for use, utilization, acting
utilizare, fotte [2, 3, 4] etc. stress [2, 3, 4] etc.

RECENT, Vol. 8, no. 2 (20), July, 2007 179



T ehnica modékii Tn SolidWborks a structurilor metalice

Ansamblul din figura 1b este proiectai s The assembly from figure 1b is designed with
susina benzi transportoare pentru deplasareahe aim supporting rubbers bands, used for remove
pieselor. Proiectantul utilizeazspaiul aflat la  objects. The designer use the work-room space,
dispoziie, stind punctele de intraresi iesire a knowing the entry point and the exit point for the
obiectelor, greutateg volumul lor. objects, knowing the input and output points, the

weigh and the volume of the pieces.

Figura 1. Platforme metalice
Figure 1. The metals platforms

2. Modelarea structurilor metalice 2. The metal structure modelling

Existi mai multe posibiliiti de modelare in There are several ways to model metallic
SolidWorks a platformelor din structuri metalige, platforms in SolidWorks using either the method of
anume metoda gerwii de solide Features cu  generating solid Features using timeert/Features
comandal nsert/Features sau metoda gen@ii de  command or alternatively Weldements  or
solide Weldments sauSheet Metal. Aceasta ultimi  SheetMetal, the latter being the more appropriate
metod este de preferat, fiind spedah acest caz.  method in this instance.

Elementele componente sunt structuri metalice  Components are metallic parts such as beams,
ce cuprind grinzi de stisere, péici de fixare, de scaffolding beams, base plate support.
sprijin etc. Assemblies will be achieved using the

Ansamblele vor fi realizate uilizand modulul Weldments module to generate beams that can be
Weldments de generare a grinzilor sudahilenodulul  welded together and th&hest Metal module to

Sheet Metal pentru modelareatablelor [3, 5]. model the assembly using data stored in table][3, 5
2. Modelarea grinzilor simple utilizand 3. Modeling the simple beams using the
modulul Wel dments We dmentsmodule
La proiectare grinzilor de siiser proiectantul To design the support beams the user must take

va avea in vedere sarcinile statice sau dinamice dato account the static as well as the dynamic load
vor solicita platforma. Una din metodele cele maiaffectingthe beam. One of the most comprehensive
elaborate de verificare a rezisten grinzilor este ways to verify the strength of the beams is to use
utilizarea modulului COSMOSWorks Desgner  the COSMOSWorks Desgner module, which
pentru identificarea zonelor mai solicitatg identifies the most affected areas and facilitéhes
inlaturarea materialului in exces. removal of excess material.

Grinzile platformelor, ce servesc ca stalpi de  The support beams of the platform may have
susinere, pot avea forma din figura 2aaldgte din ~ the shape oulined in figure 2a and comprise of two
doua profile U sudate. Defima unui profil se poate U-shaped profiles welded together. The character-
vizualiza in figura 2Gi se oline activand modulul ristics of the profile are shown in figure 2c aralé

Weldments pentru elemente sudabile. been obtained by activating tivéeldments module
Initial se schieaz o linie pe lungimea grinzii, for those parts, which are to be welded together.
urméand & i se asocieze o s@me standardizat Intially a line was drawn of the desired length
ISO prin uilizarea comenziilnsert/WWeldments  for the beam and then a standard 1SO section is
Structural Member (figura 2c). linked to it by using thelnsert/ Welments

Structural Member command (figure 2c).
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Definitia grinzii activat si dupa construirea ei Having used theEdit Feature to activate the
prin Edit Feature permite alegerea a 6 tipuri delefinition for the beam one can select from 6 types
profile si a 3 grupuri de dimensiuni. S-a ales pentruof profiles and 3 lots of measurements. For the
stalpul corespuritor de susnere Standard/iso,  support beam has chosen tBendard/iso, type/c-
typel c-chanel profilului U, cu dimensiunile 120x12. channel fittingthe U profile and measuring 120x12.

Dimensiunile pot fi modificate ddmecesiiti Open theModify window of theSketch module
cu dublu clic direct pe caf in fereastraModify, in ~ and the measurements can then be modify by double
modul Sketch (figura 3 asi b). FeatureManager  clicking on the dimension (figure 3 a, b). The
design tree din figura 2a prezit succesiunea FeatureManager design treein figure 2a shows the

operaiilor de olzinere a stalpului. succession of operations neededto obtain the beam.
Al doilea profil ce completeazpiciorul s-a The second profile, which completes the beam,
oltiunt prin oglindire, faa de planul Right. was obtained by mirroring on the Right plain.
Placa bazei se poate tole clasic prin The bottom plate can be classic obtained by

extrudare. In cazul de fa aceasta se realizeéaz extruding. In this instance the plate was produced
folosind modululSheet Metal. Se porngte de la 0 using theSheet Metal module. The starting point
linie realizat in Sketch, reprezenténiimea bazei, was a line drawn in Sketch which represents the

prin centrul piciorului. base width as measured from its inside centre point
Comanda Insert/Shest Metal/Base Flange The Insert/Sheet Metal/Base Flange command
deschide fereastrBase Flange, in care se definesc opens th®ase Flange window for the dimension of
dimensiunile pdcii (figura 4a). the plate (figure 4a).
2R = [
Ty perie ey ki adibie e e
5 (L] Asnckations S X)) 2. i
o1 gk Dmiign By
§= St Moy e Flonage
o ] Lgha erd Carmas Beiet shedsh gl o
& [E] Emeors xm:‘;mﬂﬁiﬁ
# B2 ok mtE) &
r Frond Sabanction
£ Top At
E D::' :. : Shest Metal » -
E‘T:':T" He ] L weldments L$ @ Struckural Member, ..
o () Prustos sl vewioer) an__ Mobds L4 ﬂl Trim{Extend...
e 1M £l =
] Shawt Makall Puth ek "L_“Q Part,.. Gusset...
g B Flange 1 Uratiacta (@ end cap...
i, Filat Bzl
ﬂ:::l ) € Stetch Customize Menu
-f-::. ) Sagings B £F 30 Sketch
E“’ ' A g : 5 3D Sketch On Plane
Lewats Prodi

a b c
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Figure 2 a,b,c. The metal beam support
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Figura 3 a,b. Grindimetali@ tip U
Figure 3 a,b. The metallic beam type U
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Nervurile se pot aime de asemenea prin dou The ribs can be obtained in one of two ways:
metode; cu comandasert/Features/Rib, saulnsert  either by issuing thénsert/FeaturesRib command
Weldments/Gusset, cea din urmi fiind speciad  or Insert WeldmentgGusset, the latter being the
pentrustructuri metalice (figura 4b). more appropriate for metallic structures (figur.4b

Comanda permite pakinarea exad a This command allows precise positioning of
nervurii faa de planele definite Tn fereastra the rib, accountable to the plans defined in the
Supporting Faces, iar rubrica Location permite  Supporting Faceswindow, and.ocation cell allows
pozitionarea in raport cu centrul acestor supeefle  the posttioning of the surfaces centre and allows

dimensionarea ei. measurements to be specified.

Asemanator se pot otine toate grinzile plat- One can obtain in a similar way the rest of the
formeij, tindnd cont de lungimea lor standardizat beams depending on the standard length.

Grinzile sunt pozionate simplu ira capete The beams are positioned simply, without using

ajustate. Captura din figura 5a,b prezioh cot din  special end. The caption in figure 5a,b shows a
platformi. In acead situaie, datorii modului de  corner of the platform. In this instance, due te th
ohkiinere al grinzilor, din dauiprofile U, modelarea way that the beams were obtained, from two U-
SolidWorks nu permite atgarea auomat a unor  shaped profiles, SolidWorks would not allow
dopuri pentru capetele grinzilor. In acest caziar fautomatic attachment of corks at the end of the
necesat uwilizarea unor grinzi cu sgane contind  beams. In this situation one would have to use

(figura 6). beams avec continuous sections instead (figure 6).
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Figura 4 a,b. Modelarea bazgia nervurilor
Figure 4 a,b. Modelling the base and the ribs
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Figura 5 a,b. Cajp de grind Figura 6 a,b. Comaatal Cap pentru capac
Figure 5 a,b. The end of beam Figure 6 a,b. Th&nd Cap command for a Cap
O structud WWeldment modelat intr-un dngur A Weldment structure modelled as a siniPart

Part are avantajul gmerii unor coturi inchise, has the advantage of having closed corners, and
aceasta este alta variantle a obne centura de hence provides a different way of obtaining a belt
rezistena. Alegerea metodei depinde deimmea band with deformation resistance. Choosing the
barelor si de importata atribuii aspectului right method depends on the size of the bars and th
exterior. In cazul de ta se deseneazoate linile importance paid to the exterior aspect. In this
ca schelet de constrig, in poziii corespunztoare, instance we drew all of the carcass lines, to be
devenind n final grinzi. further tumed into beams in their intended positio
Comanda Insert/ Weldments /Structural The  Insert/Weldments'Structural Member

Member deschide fereastra din figura figpermite  command opens a window as shown in figure 7a and

alegerea pe rand a tuturor liniilor. Fereastraallows selection of all lines one by one. T3teictural
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Structural Member accepi alegerea unui anumi tip
de cot, la rubricaSettings, dintrei variante posibile:
End Miter, End Buttl si End Butt2.

Figura 7b,c preziiatvarianta de colEnd Miter,
in vedersai in seciune.

Meamber window allows selection of the desired type
of comer via theSettings rubric, which offers three
alternativegnd Miter, End Buttl andEnd Butt2.

Figure 7b,c is theend Miter variant for the
corner in normal view and section.
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Figura 7 a,b,c. Variant&ructural Member
Figure 7 a,b,c. Differen®&ructural Member

4. Modelarea grinzilor cu zabrele utilizand
modulul Wel dments
Grinzile cu zbrele, utilizate in cazul unor

4. Girder beams modeling usinyVel dments
module
The girder beams, which are intended for heavy

platforme pentru sarcini mari, se pot modela tot cdoad bearing beams, can also be modelled as a

un singur Part. Modulul Weldments permite o
rezolvare rapidl a grinzii din figura 8a. Inial se
pomete de la o scid 3D a scheletului grinzii

single Part. The Weldments module presents a fast
way for setting up the beam in figure 8a. One would
start with a 3D sketch for a skeleton of the beam

(figura 8b), cu #brelele oblice desenate doar pe(figure 8b) and oblique bars are then drawn only on

primul rénd.
Urmeaz utilizarea modulului Weldments prin

generarea primilor membri structurali verticali,

the first row.
The Weldments module would then be used to
generate the first of the vertical structural elerag

Structural Member. Se alege de data aceastaStructural Member. We selected theiso/pipe

variantaiso/pipe din rubrica 8lection a comenzii
Structural Member.

Comanda Trim/Extend realizeaz imbinarea
tevilor prin metodele posibil&nd Trim, End Miter,
End Buttl si End Butt2, aceasta din uri fiind
varianta acceptain cazul imbigrii bazei. imbinarea
tevilor oblice pe supair verticali, se face clend
Trim. Rezuli astfel imbirdri frumos ajustate.

Adaugarea izbrelelor inclinate prin comanda
Linear Pattern, pe toati naltima grinzii finalizeaz
suportul metalic.

alternative in theSelection option of the Structural
Member command.

The Trim/Extend command allows for joining
the pipes using one of the following methoHsd
Trim, BEnd Miter, End Buttl and End Butt2, the
latter being the suggested method. Joining oblique
pipes on vertical supports is achieved thro&gid
Trim. Results so nice finishing joining.

Adding slanting bars for the full height of the
beams via thd.inear Pattern command completes
the modelling of the support.
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Figura 8 a,b. Modelarea grinzii cabzele
Figure 8 a,b. The girder beam modelling
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5. Modelarea sérilor 5. Modelling the stair
Scirile pot avea configuta din figurile 9a,b. The staircase may have the details outlined in
Cand se realizedZin SolidWbrks o pied din tabk  figures 9 a,b. To produce a part from metal sheet i
se va utilizaTn mod eficient modulheet Metal. Solidwbrks one would use the modulinest Metal.
Pentru activarea acestei comenzi se ppende The starting point would be to draw the outline

la un contur deschis, trasat in Sketch. Confornfor the shape in Sketch before using the command.
conturului desenat se pottote profile de table de To match the outline that has been drawn one can
diverse forme, apeland comandasert/ Sheet  produce sheets in several shapesingrt/ Sheet
Metal/Base Flange. In acest scop ifial se schieazz ~ Metal /Base Flange command. In this aim, initially
linia directoare, urmand apoi activarea comenziione draw the leading line and after one used the
amintite. FeatureManager desgn tree prezind latter command.

BaseBend pentru fiecare treapimodelat. The Feature Manager design tree works out
Figura 9c prezirt alt tip de scat, generai  theBaseBend for every step being modelled.
folosind cele doii module Weldments si Sheet Figure 9c shows a different type of staircase

Metal. Asamblarea componentelor se realizeaz produced by using th#eldments and the Sheet
clasic folosind comandansert/Mate si realizand Metal module. Assembly of the component parts is
imperecherile corespuitpare intre suprafele  achieved using thinsert/Mate command, realizing

componentelor. the good mate between the correspondent surfaces.
W
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Figura. 9 a,b,c. Modelareazsitor
Figure 9 a,b,c. Modelling the stairs
6. Ansamblul bandi transportoare 6. The rubber band assembly

Componentele suportului benzii transportoare The components of the body rubber band
sunt profile simple, belri, plicisi lagire (figura 10 assembly are simple profiles, bolts, plates and
a,b,c), majoritatea putand fi realizate cu modulelebearings (figure 10 a,b,c), most of them created wi
Sheet Metal si Weldments. Figurile urmitoare sunt  Sheet Metal and Weldments module. The figures
detalii ale benzilor transportoare; se obgerv below are details of the rubber bands, one can see
profilele metalice pereche. the metaltwin profiles withtheirs special forms.

Profilul metalic al benzii transportoare are The metal rubber band profiles have the
succesiunea opeiitor in figura 10a. Soltia optimi ~ operations history in the figure 10a. The optimal
pentru finisarea sféitului profilului metalic este solution for finishing the rubber band endEdge-
utilizarea comenziEdge-Flange, prin selectarea a Flange command, selecting two edges. Result,
doun muchii. Rezuli, conform opiunilor din  according theEdge-Flange window options, two
fereastraEdge Flange doti flanse lungi de 3 mm  flanges, 3 mm longs at &0
cu inclinaie la 60. These assembling should allow a smooth move

Acest ansamblu trebuiei permiti o miscare  of the objects, at the extremity there are two ¢®up
lini a obiectelor, la extremiii existand do#i  bolts and bearings. The design of one support
perechi de balri si lagire. Construga finalului ~ rubber band assembly end, without the properly
unui ansamblu suport de banda rularfiri band  band, with the hidden bolt, is figured in the figur
propriu-zigi, cu botul ascuns, este prezemtdn  10b. One can see the metal profiles, creates weh t
figura 10b. Se obseiivprofilele metalice realizate \\eldments module.
cu modululW\eldments.

Cateva capturi reprezentand ansamblul suport Some of support rubber bands assemblies
de benzi rulante se obsérin figura 11 a,b,c. captures can be observed inthe figures 11 a,b,c.
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Figura 10 a,b. Profilgvd dments
Figure 10 a,bwddments profiles

Figura 11 a,b,c Ansamblul suport al benzilor tpammoare
Figure 11 a,b,c. The support rubber bands assembly

7. Concluzii 7. Conclusions

SolidWorks contine elemente speciale pentru SolidWorks has special features for metal
modelarea  structurilor  metalice.  Modulele structures modelling. Thé\eldments and Sheet
Weldments si Sheet Metal permit o modelare Metal modules allows modelling automatically
automali a acestor obiecte, simplificAnd acestthese parts, sampling the process and making it
processi facandu-l mult mai productiv. Pentru more productive. For théAeldments parts one
entititle Weldments se schieaz la inceput un sketch firstly a carcass with 2D or 3D sketcher and
schelet cu sketcher-ul 2D sau 3D utilizdnd o using a library with structural members profiles,
biblioteca de elemente structurale profilate, rezult results solid bodies with own custom propetties.
corpuri solide cu propriéti personalizate.

Aceasti metod proprie de proiectare, prin This SolidWorks modelling design method,
modelareSolidWorks, permite o verificare rapida  elaborated by the author, is a quick checking
ansamblului, prin vizualizarea lui. method of the assembly, by viewing it.

Ca o noutate, aceste platforme au fost As a novely, these platforms were in this way
proiectate si vizualizate in acest fel Thainte de designed and visualized, before their physical
realizarea lor fizig. Metoda poate fi generaliziagi construct. This method could be also generalized fo
pentru alte platforme asénitoare. other same platforms.
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