STUDIU PRIVIND MODELAREA 3D CU AJUTORUL
PROGRAMULUI AutoCAD
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Creearea solidelor in AutoCAD este echivalenta cu a creeca multimii tridimensionale de puncte
intre care se pot realiza operatii booleene de uniune, intersectie, subtractie.
Metodele de generare a solidelor au la baza modelul matematic de generare a unui solid:

1. extruziunea — transaltarea unei multimi plane de puncte de-a lungul unei traiectorii plane
sau spatiale, cu sau fara unghi de inclinare.

2. revolutia — rotatia unei multimi plane de puncte in jurul unei axe.

3. delimitarea solidului prin suprafete.

4. constructia solidului din solide primitive ale caror rutine de generare sunt puse la dispozitie
ntr-o mica biblioteca ce poate fi oricand folosita de utilizator: cilindri, sfere, conuri, toruri etc.

5. prin editarea solidelor deja existente, prin operatii cu suprafete si solide.

Modelele solide pot fi vizualizate din mai multe plane de proiectie. In general, vizualizarea

realistica a unui solid necesita algoritmi de randare, deci memorie si timp. De aceea, exista 0 metoda



de reprezentare mai accesibild, din punct de vedere al resurselor de calcul — ,,modelul de sarma”, asa
numitul WIRE-FRAME.

Tn general, reprezentarea unui solid in wireframe sugereazi aspectul global al solidului sau suprafetei,
fara a afecta in vreun fel asupra opacitatii multimii tridimensionale de puncte. Aceasta reprezentare
nu trebuie confundata cu acele schite de solide, alcatuite axclusiv din linii si curbe, neacoperite de
suprafete. Aceste structuri pot fi denumite cu adevarat, wireframe, deoarece nu prezinta multimi
tridimensionale de puncte.

Optiunea 3D Wireframe permite reprezentarea modelelor spatiale sub forma unei retele de muchii si
varfuri, dar elementele specifice reprezentarilor plane, cum ar fi grosimile de linii, modelele de linii
discontinue, imaginile raster nu mai sunt vizibile. Optiunea Hidden aplica procedura de ascundere a
muchiilor nevizibile pe reprezentarea 3D Wireframe. Toate conditiile de la afisarea 3D Wireframe
se pastreaza, cu exceptia muchiilor acoperite vederii.

In spatiul model obiectele pot fi vizualizate din orice directie. Directia de vizualizare se
numeste ,,viewpoint”. Din orice viewpoint se pot defini proiectii paralele, vederi de perspectiva, se
pot edia obiectele si aparenta lor pe ecran.

In spatiul hartie comenzile corespunzatoare directiei de vizualizare nu sunt active.

De la tastatura comenzile de setare a punctului de viualizare se apeleaza cu urmatoarele
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—» 3D Make ce contine calea mai simpla spre proiectarea 3D. Acesta contine solide prestabilite

(polysolid, box, wedge, cone, sphere, cylider, piramid, torus
s.a.), precum si comenzi de control ale acestora (3D Move,

3D Rotate, Extrude, Revolve, Union s.a.).

—» 3D Navigate contineinstrumente ce permit mutarea
(pan), apropierea, departarea (zoom), vizualizarea dintr-un
anumit unghi (walk, create camera) a corpului, sau

realizarea unei animatii (Start Recording Animation).

— Lights - Tipologia luminilor virtuale este similara
celei din lumea reala: lumina ambiantd, lumina fasciculara,
lumina de reflector (spotul de lumind) si lumina concentratd (punctiforma). Lumina provenitd de la
aceste surse strabate fetele obiectelor si nu genereaza umbre. Culoarea luminii si intensitatea ei este

reglabila in toata gama culorilor Windows sau a paletei AutoCAD.

—> Visual Styles - permite vizualizarea obiectelor in mai multe moduri si anume: 2D Wireframe,
3D Hidden, 3D Wireframe, Conceptual si Realistic.

—» Materials - Introduce paleta cu materialele care pot fi aplicate pe obiecte, acestea putand fi

vizualizate Tn modul realistic sau la randarea lor.

—>» Render - Realizeaza efectiv imaginea obiectului sau obiectelor, luand in considerare

materialele, luminile, finetea de umbrire aplicate de utilizator.

fmpirtirea ecranului in ferestre se face pentru vizualizarea completa a modelului solid.
Fiecare fereastrd obtinutda cu comanda VIEWPORTS se comportd ca un ecran independent in care
pot fi facute setari legate de UCS, snap, grid, viewpoint.

Ecranul se poate imparti in fasii orizontale, verticale, aranjate la cererea utilizatorului:



Etapele modelarii in 3D a reperului:
1. Command: _box
Specify other corner or [Cube/Length]: |
Specify length: 90
Specify width: 40
Specify height or [2Point] <20.0000>: 20
2. Command: _box
Specify other corner or [Cube/Length]: |
Specify length <42.0000>: 42
Specify width <40.0000>: 40
Specify height or [2Point] <14.0000>: 14
Command: _circle Specify center point
for circle or [3P/2P/Ttr (tan tan radius)]: 12
Specify radius of circle or [Diameter]: 6
Command: _circle Specify center point for circle
or [3P/2P/Ttr (tan tan radius)]: 12

Specify radius of circle or [Diameter]: 6




Command: subtract

Select objects: 1 found, 3 total

3. Command: _box

Specify other corner or [Cube/Length]: |
Specify length <34.0000>: 34

Specify width <20.0000>: 20

Specify height or [2Point] <-20.0000>: 65

Command: _union ,,
Select objects: Specify opposite corner: 2 found f<§
Command: _fillet

Current settings: Mode = TRIM, Radius = 0.0000

Select first object or [Undo/Polyline/Radius/Trim/Multiple]:

Enter fillet radius: 10
Command: _fillet
Current settings: Mode = TRIM, Radius = 0.0000

Select first object or [Undo/Polyline/Radius/Trim/Multiple]:

Enter fillet radius: 10

4. Command: _cylinder

Specify center point of base or [3P/2P/Ttr/Elliptical]:
Specify base radius or [Diameter]: d

Specify diameter: 46

Specify height or [2Point/Axis endpoint] <65.0000>: 24
Command: _cylinder

Specify center point of base or [3P/2P/Ttr/Elliptical]:
Specify base radius or [Diameter] <23.0000>: d

Select solids and regions to subtract from ..

Select objects: 1 found

Select solids and regions to subtract ..

Select objects: 1 found :
Select objects: 1 found, 2 total L
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Specify diameter <46.0000>: 28

Specify height or [2Point/Axis endpoint] <-24.0000>: 24
Command: subtract

Select solids and regions to subtract from ..

Select objects: 1 found

Select objects: 1 found, 2 total

Select solids and regions to subtract ..

Select objects: 1 found

5. Command: _circle

Specify radius of circle or [Diameter] <14.0000>: 9
Specify radius of circle or [Diameter] <9.0000>: 9 t<

Command: _trim

Current settings: Projection=UCS, Edge=None

Select cutting edges ...

Select objects or <select all>: Specify opposite corner:
4 found

Command: _region

Select objects: Specify opposite corner: 4 found

1 Region created

Command: extrude

Current wire frame density: ISOLINES=41 found

Specify height of extrusion or [Direction/Path/Taper -
angle] <6.0000>: 6 S P

6. Command: subtract

Select solids and regions to subtract from ..
Select objects: 1 found

Select solids and regions to subtract ..

Select objects: 1 found



Rezultatul modelarii:

Piesa sectionata:




Piesa cu material:

Reprezentarea Tn patru viewports




Comezile folosite:
Cmmand: '_pan
Command: _line Specify first point:
Specify next point or [Undo]: 36
Specify next point or [Undo]: 15
Command: _line Specify first point:
Specify next point or [Undo]: 36
Specify next point or [Undo]: 15
Command: _cylinder
Specify center point of base or [3P/2P/Ttr/Elliptical]:
Specify base radius or [Diameter] <9.0000>: r
Specify base radius or [Diameter] <9.0000>: 9
Specify height or [2Point/Axis endpoint] <-6.0000>: -6
Command: _cylinder
Specify center point of base or [3P/2P/Ttr/Elliptical]:
Specify base radius or [Diameter] <9.0000>: r
Specify base radius or [Diameter] <9.0000>: 9
Specify height or [2Point/Axis endpoint] <-6.0000>: 6
Command: _cylinder
Specify center point of base or [3P/2P/Ttr/Elliptical]:
Specify base radius or [Diameter] <9.0000>: *
Command: _cylinder
Specify center point of base or [3P/2P/Ttr/Elliptical]:
Specify base radius or [Diameter] <9.0000>: r
Specify base radius or [Diameter] <9.0000>: 9
Specify height or [2Point/Axis endpoint] <6.0000>: 6
Command: _box
Specify first corner or [Center]:
Specify other corner or [Cube/Length]:
Specify height or [2Point] <6.0000>: 6
Command: union
Command: _subtract Select solids and regions to subtract from ..
Select solids and regions to subtract ..
Enter a visual style name or [?]: Conceptual
Enter a visual style name or [?]: 3D Wireframe
Command: _cylinder
Specify center point of base or [3P/2P/Ttr/Elliptical]:
Specify base radius or [Diameter] <9.0000>: d
Specify diameter <18.0000>: 28
Specify height or [2Point/Axis endpoint] <6.0000>: -6
Command: _cylinder
Specify center point of base or [3P/2P/Ttr/Elliptical]:
Specify base radius or [Diameter] <14.0000>: d
Specif diameter <28.0000>: 28
Specify height or [2Point/Axis endpoint] <-6.0000>: 6
Command: _cylinder
Specify diameter <28.0000>: 28
Specify height or [2Point/Axis endpoint] <6.0000>: 24



Command: _cylinder

Specify diameter <28.0000>: 46

Specify height or [2Point/Axis endpoint] <24.0000>: 24

Enter a visual style name or [?]: Conceptual

Enter a visual style name or [?]: 3D Wireframe

Command: UNION

Command: _subtract Select solids and regions to subtract from ..

Select solids and regions to subtract ..

Enter a visual style name or [?]: Conceptual

Enter a visual style name or [?]: 3D Wireframe

Command: Enter an option [?/Delete/Orthographic/Restore/Save/sEttings/Window]:
Enter an option [2dwireframe/3dwireframe/3dHidden/Realistic/Conceptual/Other]
<3dwireframe>: _other

Enter a visual style name or [?]: 3D Hidden

Enter a visual style name or [?]: 3D Wireframe

Enter a visual style name or [?]: Conceptual

Command: Enter an option [?/Delete/Orthographic/Restore/Save/sEttings/Window]:
Automatic save to C:\DOCUME~1\admin2\LOCALS~1\Temp\Drawingl 1 1 4464.sv$
Enter an option [2dwireframe/3dwireframe/3dHidden/Realistic/Conceptual/Other]
<Conceptual>: _other

Enter a visual style name or [?]: Realistic

Enter an option [2dwireframe/3dwireframe/3dHidden/Realistic/Conceptual/Other]
Enter an option [2dwireframe/3dwireframe/3dHidden/Realistic/Conceptual/Other]
Command: Enter an option [?/Delete/Orthographic/Restore/Save/sEttings/Window]:
Command: Enter an option [?/Delete/Orthographic/Restore/Save/sEttings/Window]:
Specify next point or [Undo]: 21

Specify next point or [Undo]: 14

Specify next point or [Close/Undo]: 42

Specify next point or [Close/Undo]: 14

Command: _line Specify first point:

Specify next point or [Undo]: 21

Specify next point or [Undo]: 14

Specify next point or [Close/Undo]: 42

Specify next point or [Close/Undo]: 14

Specify next point or [Close/Undo]:

Resuming LINE command.

Enter an option [2dwireframe/3dwireframe/3dHidden/Realistic/Conceptual/Other]
<Realistic>: _other

Enter a visual style name or [?]: 3D

Specify other corner or [Cube/Length]:

Box of zero width not permitted.

Specify other corner or [Cube/Length]:

Command: _subtract Select solids and regions to subtract from ..

Command: _subtract Select solids and regions to subtract from ..

Select solids and regions to subtract ..

Enter an option [2dwireframe/3dwireframe/3dHidden/Realistic/Conceptual/Other]
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