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Kién thic co s6 vé mo hinh 3D

I. Gi6i thiéu vé mo hinh 3D

Béan vé& 2D 12 tap hop cdc doan thang va dudng cong (dudng tron, cung tron, elip, ... )
nam trong mat phang XY. Trong ban vé& 3D ta thém vao truc Z.

Di liéu CAD

Trich Snrfaces

Surfaces
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Lich st phat trién mo hinh 3D bt dau bing viéc tao mat 2 chiéu, sau dé dang
khung day, mat cong, va cudi ciing 1a Solid khéi réan.



1.1 M6 hinh 2'2 chiéu

Mo hinh mat 2'* chiéu duogc tao theo nguyén tic kéo cdc doi tuong 2D theo truc Z
thanh cdc mat 2 chiéu.

1.2 M6 hinh khung day (Wireframe modeling)

Mo hinh khung day dugc tao bao gom céc diém trong khong gian va cdc dudng thang,
duong cong noi ching lai véi nhau.
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Cé4c mat khong duoc tao nén ma chi ¢6 cac dudng bién, mo hinh nay chi ¢6 kich thude
cac canh nhung khong c¢6 thé tich (nhu mat cong), hoic khéi luong nhu solid. Toan bo cac d6i
tuong ctia moO hinh déu duoc nhin thay.

1.3 M6 hinh mat cong (Surface modeling)

Mo hinh mit cong biéu dién déi tugng t6t hon mo hinh khung day vi c4c canh clia mo
hinh khung day duoc trai bang cdc mat duoc dinh nghia bang cong thiic todn hoc.

Mo hinh mit ¢6 thé tich nhung khong c6 khéi lugng, mo hinh dang nay c6 thé che céc
nét khuit va to6 bong.
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1.4 Mo hinh Solid (Solid modeling)

M6 hinh solid (khéi ran) 12 mo hinh biéu dién vat thé ba chiéu hoan chinh nhat, mo
hinh nay bao gém céc canh, mat va céc dac diém bén trong, dé nhin thdy toan bo bén trong
mo hinh ta ¢6 thé ding 1énh cit solid. Nhitng mo hinh solid ta c6 thé tinh thé tich va dac tinh
vé khdi luong.

I1. Mot so lénh quan sat moé hinh 3D co ban

1. Lénh Vpoint



- Cong dung: Quan sat mo hinh 3D, x4c dinh diém nhin dén m6 hinh 3D. Diém nhin chi
xac dinh hudng nhin, con khoang cach nhin khong anh huéng dén su quan sat

- Céch vao lénh:

Menu Bar Toolbar Nhap

View\3D View\Vpoint View Vpoint, VP

Command: Vpoint.!
Current view direction: VIEWDIR=0.0000,0.0000,1.0000
Specify a view point or [Rotate]<display compass and tripod>:-1,-1,1.]

Néu ta quan sat diém nhin 12 0,0,1 thi hinh chit nhat nay nhu sau:

1

s
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Néu quan sdt diém nhin 12 1,-1,1 thi hinh chit nhat nay thay doi khdc:

=
2

—+
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The Compass Blobe

Khi thuc hién lénh Vpoint tai dong nhic dau tién ta nhap Enter (hodc tir View menu,
muc 3D Views chon Viewpoint). Thi xuat hién hé truc tao do dong trén man hinh.
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Phu thuoc vao vi tri con chay trén hai duong tron dong tam ta thay cdc truc X, Y, Z di
chuyén va ta ¢6 cdc diém nhin khdc nhau.

Viewpoint Presets

Khi thuc hién 1énh DdVpoint s€ xudt hién hop thoai Viewpoint Presets, hinh bén trai 1a
vi trf cia diém nhin trong mat phang XY so véi truc X. Hinh bén phai 1a vi trf diém nhin so
v6i mat phiang XY, ta c6 thé chon WCS hoac UCS.
Viewpoint Presets g|

Set Viewing Angles
f+ Abzolute to WS i~ Felative ta UCS

From: = Axis: =7 Plane:

Set to Plan Yiew |

Cancel | Help |
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Cac lua chon tir Toolbars va View menu

Viewpoint Presets... Xudt hién hop thoai Viewpoint Presets
Viewpoint Compass Globe

Plan View> Hinh chiéu bang theo truc Current UCS, UCS va WCS



Top Piém nhin (0,0,1), hinh chiéu bang

Bottom Diém nhin (0,0,-1), hinh chiéu tir ddy
Left Piém nhin (1,0,0), hinh chi€u canh tréi
Right Piém nhin (-1,0,0), hinh chiéu canh phai
Front Diém nhin (0,-1,0), hinh chiéu ding
Back Piém nhin (0,1,0), hinh chi€u tir mat sau
SW Isometric Piém nhin (-1,-1,1), hinh chiéu truc do
SE Isometric DPiém nhin (1,-1,1), hinh chiéu truc do
NE Isometric Piém nhin (1,1,1), hinh chiéu truc do
SW Isometric Piém nhin (-1,1,1), hinh chiéu truc do

SW: Huéng tay nam, SE: Huéng dong nam, NE: Huéng dong bac, NW: Huéng tay bac.
2. Lénh Vports

- Cong dung: Tao cdc khung nhin tinh, bang cdch phan chia man hinh thanh nhiéu
khung nhin, cac khung nhin nay cé kich thuéc ¢6 dinh.

- Cach vao lénh

Menu Bar Toolbar Nhap
View\Viewports>Named View port ... Vports

Command: -Vports.!
Enter an option [Save/Retore/Delete/Join/SIngle/?/2/3/4]<3>:(Lua chon hoac nhap Enter)

T6i da ta tao duoc 16 khung nhin, trong cidc khung nhin dugc tao chi ¢6 mot khung
nhin hién hanh, cac 1énh CAD chi thuc hién duoc trong khung nhin hién hanh.

Hinh sau miéu ta cac loai khung nhin:

o Viewports

Mew Yiewports l Mamed Viewports ]

Mew namme: |

Standard viewports: Presview

“Active Model Configuration™
Single

Two Yertical

T Horizontal *Current®
Three: Right

Three: Left
Three: Above
Three: Below
Three: Vertical

“Current®

Three: Horizantal
Four: Equal
Four: Right

*Current®
Four: Left

Apply to: Setup: Change wiew to:

Dizplay ﬂ |2D ﬂ |"Cunent* j
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3. Lénh Plan



- Cong dung: Quan sét hinh chi€u bang, khi thuc hién 1énh Plan s& hién 1én hinh chi€u
bang theo diém nhin (0, 0, 1) cdc doi tuong clia ban vé theo mot hé toa do ma ta dinh.

- Céach vao Iénh

Menu Bar Toolbar Nhap

View \3D Views>Plan View Plan

Command: Plan

Enter an option [Current ucs/Ucs/World] <Current>: (Chon hé truc toa do cin thé hién hinh
chiéu bang).

» Current Ucs : Hé toa do hién hanh
» Ucs: Hé toa do da ghi trong ban vé
» Wcs: Hé toa do goc

4. Lénh View
- Cong dung: Dung lénh nay dé tao c4c phan hinh anh ctia ban vé& hién hanh.

- Cach vao Iénh

Menu Bar Toolbar Nhap

View \Named Views ... View hoac DDview

CommandL View.!
Enter an option [?/Categorize/LLAyer/ state/Orthographic/Delete/Restore/Save/Ucs/Window]:

Mamed Yigws ] Orthographic & |sometric Views

Cument Wiew: Current

Mame Set Current

Cuirent

taodel

i

Mew...

Dretailz

kK | Cancel Help
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5. Lénh Hide
- Cong dung: Che cac nét khuat ctia cia mo hinh 3D dang mat cong hoac solid

- Céch vao 1énh



Menu Bar Toolbar Nhap

View \Hide Render Hide

Command: Hide!

Néu bién INTERSECTIONDISPLAY géan ON thi giao tuyén giita cic mat cong s& dugc hién
thi 1a cac Pline
Néu bién HIDETEXT gan 1a OFF thi khi thuc hién 1énh Hide bo qua cac dong text va céac
dong nay van hién thi trén man hinh.

6. Lénh Regen, Regenall, Redraw, Redrawall

- Cong dung: Doi v6i Redraw, Redrawall thi vé lai cac doi tugng trong khung nhin
hién hanh, lénh ny dung dé xo4 cdc ddu cong trén man hinh. Lénh Regen, Regenall tinh toén
va tai tao lai toan bo cac doi tuong trén khung nhin hién hanh d6i v6i Regen va tat ca cac
khung nhin hién hanh v6i Regenall.

- Céch vao lénh:

Menu Bar Toolbar Nhap
View \Redraw hoac Redrawall Redraw, Redrawall
View \Regen hodc Regen all Regen hodc Regenall

III. Nam phuong phap nhap toa do diém trong khong gian ba chiéu

o Truc ti€p dung phim chon ctia chuot

o Toa do tuyét doi X, Y, Z. Phuong phét nay dugc thuc hién bang céch
nhap toa do tuyét so véi truc toa do goc (0,0,0)

o Toa do tuong doi @X, Y, Z. Nhap toa do so vé6i diém duoc xdc dinh cudi
cung nhat.

o Toa do tru twong doi @Dist<angle,Z. Nhap vao khoang cich gbc trong mat
phang XY so véi truc X va cao do Z so vé6i diém duoc xdc dinh cudi cling nhat
trong ban Vvé.

o Toa do cau tuong d6i @Dist<angle<angle. Nhap vao khoang céach, géc trong
mat phang XY va géc hop v6i mat phang XY so véi diém xdc dinh cudi cling
nhat trong ban V€.

P3(@50<45,50) P3(@50<45<45)

P1<(O(,%IO) | P1(0,0,0)
>-._fvf -""-ufv -
p— , S0 | <’(/§_E‘]
P2400.0)~_ P2(40,0,00~~__
~ 7 ~_ 7

Toa do tru Toa do cau
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Cac hé toa do va cac phuong phap nhap diém chinh xac

L Cac hé toa do trong ban vé AutoCAD
Trong ban v& AutoCAD ton tai hai hé truc toa do
- WCS (World Coordinate System). La hé toa d0 mac dinh trong ban v&
AutoCAD c6 thé goi 1a hé toa do goc. Biéu tuong (icon) cia WCS ndm & géc trai phia
duéi ban vé va c6 chit W xudt hién trong bi€u tugng nay. Tuy vao trang thdi ON hoic
OF ma biéu twong nay c6 xudt hién hay khong. Hé toa do nay c6 dinh va khong thé
dich chuyén.
- UCS (User Coordnate System). La hé toa do ma ta tu dinh nghia va c6 thé dit &
vi tri bat ky va tuy vao diém nhin (viewpoint) biéu tuong clia chiing s& dugc hién lén
khédc nhau. S6 lugng UCS hién Ién trong ban v& khong han ché, mat phang XY trong
hé toa do la hé toa do vé

II.  Piéu khién biéu tuong hé toa do (UCSICON)

- Cong dung: Diéu khién su hién thi ctia biéu tugng hé toa do, néu biéu tuong tring véi
goc toa do tai diém (0, 0, 0) thi trén bi€u twong xuat hién dau cong (+).

- Céach vao Iénh.

Menu Bar Toolbar Nhap

View \Display\UCS Icon UCS UCSicon

Command: UCS.
Enter an option [ON/OFF/All/Noorigin/ORigin/Properties]|<ON>: (Chon lva chon)
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III.  Tao hé toa do méi (UCS)

- Cong dung: Tao hé toa do méi bang cdch thay ddi vi tri goc toa do (0, 0, 0), huéng mat
phang XY va truc Z, ta c6 thé tao UCS méi tai bat ki vi trf trong khong gian ban v&.

- Cach vao lénh

Menu Bar Toolbar Nhap

Tools/New UCS UCS UuCSsS

Command: UCS.

Enter an option
[New/Move/orthoGraphic/Prev/Restore/Save/Del/Apply/?/World]<World>: (chon céc lya
chon)

IV.  Phuong phap loc diém (Point Filters)

- Cong dung: Xdc dinh toa do mot diém bang cach két hop toa do cla hai diém khac, ta
chon hai trong 6 su két hop sau: .X cling hoanh do X vé6i diém; .Y cling tung do Y vé6i diém;
.Z cung cao do Z vé6i diém; .XY cung hoanh do X va tung do Y véi di€ém; .YZ cung tung do Y
va cao do Z so v6i diém; .ZX cling cao do Z va hoanh do X so vdi diém.

- Céch thuc hién

Menu Bar Cursor Menu Nhap

Filters X, .Y, Z, XY, .YZ, ZX




Bai 3
Mo hinh khung day (Wierframe)

I. Giéi thiéu
Mo hinh khung day 1a moé hinh chi ¢6 cac canh, mo hinh khung day tao bdi cac duong va
diém. Céc lénh tao mo hinh 3D khung day 1a Line, 3dpoly, Arc, Circle... Lénh Line v& trong
3D twong tu nhu trong mat phang hai chiéu, nhung ta thém vio cao do truc Z. Ta c6 thé s
dung céc 1énh hiéu chinh déi tuong hai chiéu dé hiéu chinh c4c dudng cong va dudng thang
ndy. Do khong c6 cdc mit 1én ta khong thé du doan duoc mo hinh khung day mot céch chinh
x4c.
Ciéc canh clia mo hinh khung day c6 thé 1a canh thang hodc canh cong, c4c canh va dinh
ctia mo hinh khung day phai thoa man cac diéu kién sau:
- Mbi dinh c¢6 mot toa do duy nhat
- Mabi dinh dugc n6i it nhat v6i 3 canh
- MOoi canh chi ¢6 hai dinh
- MObi mat c6 it nhét 3 canh va tao thanh mot viing kin

II. V& cac duong 3D lénh (Line, 3Dpoly, Spline)
1. Dung lénh Line
Vi du tao mo6 hinh khung day sau:
Command: Line
Specify first point: 0,0,0

E
-

(0,0,0

Budéce 1

Specify next point or [Undo]:
Specify next point or [Undo]:

[
Specify next point or [Undo
Specify next point or [Undo
Specify next point or [Undo
Specify next point or [Undo
[
[

]
]
]
]
]
]
Specify next point or [Undo]
]

Specify next point or [Undo]:

Command: LineJ

Specify first point: 0,0,60
Specify next point or [Undo
Specify next point or [Undo
Specify next point or [Undo
Specify next point or [Undo
Command: Line

Specify first point: 0,0,60./

Specify next point or [Undo]:

Specify next point or [Undo]

Specify next point or [Undo]:

Command: Lined

|
I:
|
|

100,0,0
100,50,0
:0,50,04
:0,0,04
:0,0,60.

: 0,50,604
:0,50,04

._l

:50,0,60
:50,50,60.
:0,50,60
T4

50,0,604
: 100,0,04
._l

Specify first point: 50,50,60

Specify next point or [Undo]
Specify next point or [Undo]

: 100,50,04
|

(100,0,0)
(0,50,0)

(100,0,0)

Budéc 2

(100,50,0

(0,0,60)

Buoéc 3
(0,0,0)

(0,50,60)

(0,0,60)
Budéc 4
(0,50,0)
(0,0,0)



(0,0,60)

(0,0,60) (50,50,60) (50,50,60)

(50.0.60)

(100,0,60)
(100,0,0)
Buéc 5 Budc 6
(Trinh tu tao mo6 hinh Wireframe béng 1énh Line)
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2. Dung lénh 3Dpoly

- Cong dung: 1énh 3D poly tao cic da tuyén ba chi€éu bao géom cdc phan doan la cic
doan thang.

- Céch vao lénh

Menu Bar Toolbar Nhap

Draw\ 3D Polyline Draw 3Dpoly

Command: 3Dpoly./
Specify Start point of polyline: (Diém dau tién ctia da tuyén)
Specify endpoint of line or [Undo]: (Nhap diém cu6i clia mot phan doan)
Specify endpoint of line or [Undo]: (Nhap diém cudi ciia mot phan doan)
Specify endpoint of line or [Undo]: (Nhap diém hoic Enter dé két thiic)
Néu luya chon Close thi dong da tuyén, lua chon Undo giong nhu Pline khoi phuc lai
1énh trude do.
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3. Lénh Spline
- Cong dung: V& cdc dudng cong NURBS trong mat phang 2D va trong va trong khong
gian ba chiéu
- Céach vao 1énh

Menu Bar Toolbar Nhap

Draw\ Spline Draw Spline




Command: Spline

Specify first point or [Object]: 50,0

Specify next point: 50<30,5.

Specify next point or [Close/Fit tolerance] <Start tangent>: 50<60,10.
Specify next point or [Close/Fit tolerance] <Start tangent>: 50<90,15.
Specify next point or [Close/Fit tolerance] <Start tangent>: 50<120,20.J

Specify next point or [Close/Fit tolerance] <Start tangent>: 50<360,60.4

Specify next point or [Close/Fit tolerance] <Start tangent>:.!

Specify start tangent: . (Dinh ti€p tuyén tai dinh dau tién, néu Enter 1a dudng Spline bac 3 tu
nhién)

Specify start tangent: . (Dinh tiép tuyén tai diém cudi, néu Enter 1a dudng Spline bac 3 tu
nhién)

=
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II. Hiéu chinh mo6 hinh khung day (Pedit)
- Cong dung: Hiéu chinh céac da tuyén 3D
- C4ch vao 1énh

Menu Bar Toolbar Nhap

Draw\ 3D Polyline Draw 3Dpoly

Command: Pedit.!
Select polyline or [Multiple]: (Chon da tuyén 3D can hiéu chinh)
Enter an option [Close/Edit vertex/Spline curve/Decurve/Undo ]: (Chon Iya chon)

IIL. Xén cac doan thang bang lénh Trim

- Cong dung: Lua chon Project ctia Iénh Trim dung dé xo4 (xén) c4c doan thang ctia mot mo
hinh 3 chiéu (M6 hinh dang khung day - Wireframe)

- C4ch vao 1énh



Menu Bar Toolbar Nhap

Modify\ Trim Modity Trim

Command: Trim.

View is not plan to UCS. Command result may not be obvious.

Current settings: Projection = UCS , Edge=None

Select cutting edge ....

Select objects or <select all>: (chon doi tugng giao may doan ma ta mudn xod)

Select objects : (chon ti€p cdc doi tuong giao hay két thiic viéc lua chon biang phim Enter)
Select objects to trim or shift — select to extand or
[Frence/Crossing/Project/Edge/eRase/Undo] : P

Enter a project ion option [None/Ucs/View]<UCS>



Bai 4
Mat 2" chiéu va cac mat 3D co s6
I. Tao mat 2" chiéu (Iénh Elev va bién Thickness)

- Céch tao: Bing cach dinh do cao (Elevation) va do day (Thickness — Khoang cich nho ra
khoi cao d9) ta c6 thé kéo cac doi tuong 2D theo truc Z thanh céc doi tuong 3D. M6 hinh dang
nay goi 1a mo hinh 2" chiéu.

Elevation: Goi 14 cao do, 12 do cao ctia d6i tugng 2D so v6i mit phang XY ctia UCS hién hanh
Thickness: Goi 1a do day, titc 1a chiéu cao kéo cédc doi tuong 2D theo truc Z

- C4ch vao 1énh

Menu Bar Toolbar Nhdp

Format \Thickness Elev hodc Thickness

Command: Elev.]
Specify new default elevation <0.0000>: (Nhap cao do cho d6i tuong sap ve)
Specify new default thickness <0.0000>: (Nhap do day cho d6i tugng sap vé)

Cic doi tugng c6 thé kéo thanh mat 3D gém c6: Line, arc, circle, donut, pline, 2Dsolid, pline
c6 chiéu rong. ...

o Hinh da gidc kéo thanh cidc mat 3D hd hai dau
o DPuong tron, Donut kéo tao cidc mat kin

o Pline c6 chiéu rong va 2Dsolid kéo thanh cdc mat kin

il

a) Circle

N

d) Line e) Polyline (width > 0)
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Mdch nhd: Trong AutoCAD ta c6 thé sit dung lénh Rectang dé dinh THICKNESS va
ELEVATION cho hinh chit nhat sap vé

II. St dung lénh 3Dface tao cac méit 3 dén bon canh

- Cong dung: Lénh 3Dface ¢6 3 hoidc 4 canh méi mat dugc tao boi 3Dface 1a mot doi tuong
don, ta khong thé nao Explode pha v céc d6i tugng nay.

- C4ch vao 1énh



Menu Bar Toolbar Nhap

Draw\Surfaces>3D Face Surfaces 3Dface

Command: 3Dface.!

Specify first point or [Invisible]: (Chon diém thit nhat P1 ctia mat phang)
Specify second point or [Invisible]: (Chon diém thit hai P2 clia mat phang)
Specify third point or [Invisible] <exit>: (Chon diém thit ba P3 ctia mat phing)

Specify fourth point or [Invisible]<create three — sided face>: (Chon diém thit tuw P4 hodc 4n
Enter dé tao mat phang tam gidc)

Specify third point or [Invisible] <exit>: (Chon diém thit ba mat phang ké ti€p P5 hoac Enter)

Specify fourth point or [Invisible]<create three — sided face>: (Chon P6 hoac an Enter)
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III. Che cac canh thay duogc bang l1énh Edge
- Cong dung: Dung dé che hoic hién céc canh 3Dface

- C4ch vao 1énh

Menu Bar Toolbar Nhap

Draw\Surfaces>Edge Surfaces Edge

Command: Edge.!
Specify edge of 3dface to toggle visibility or [Display]: (Nhap D hoac chon canh cén che)

Specify edge of 3dface to toggle visibility or [Display]: (Chon canh ti€p theo hoac Enter dé két
thuc)



IV. Cac mat 3D co so
- Cong dung: Tao cac mat cong la mo hinh 3D co s&

- C4ch vao 1énh

Menu Bar Toolbar Nhap
Draw\Surfaces>3D Objects Surfaces 3D hoac Al_box,
Al Cone, ....
Co chin doi tugng mat cong o SO:  grurrem
+ Box : Mat hop chit nhat i @
+ Cone: Mit nén Wedge £ f )Y
+ Dish : Mt ntra ciu duGi Sphere
+ Dome: Mat nira ciu trén Tonus ‘%
+ Mesh: Mat nira cau trén Mesh
+ Pyramid: Mat da dién e
+ Sphere: Mat cau s
+ Torus: Mat xuyén
+ Wedge: mat ném
Brevious | e k. I Cancel
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1. Mat hop chir nhat — Box

Command: 3DJ

Enter an option [Box/Cone/Dish/DOme/Mesh/Pyramid/Sphere/Torus/Wedge]: B
Specify corner point of box: (Chon diém géc tréi phia dudi ctia hop)

Specify lenght of box: (Chiéu dai hop, tuong ting v6i khoang cach theo truc X)

Specify width of box or [Cube]: (Chiéu rong theo truc Y, hay nhap C dé tao hop vuong)
Specify height of box: (Chiéu cao hop theo truc Z)

Specify rotation angle of box about the Z axis or [Reference]: (Géc quay so véi truc song
song véi truc Z va di qua diém Corner of box)

Height

Hil’lh 16 Cormner of Box



2. Mat hinh ném — Wedge

Command: 3D/

Enter an option [Box/Cone/Dish/DOme/Mesh/Pyramid/Sphere/Torus/Wedge]: W
Specify corner point of Wedge: (Toa do diém g6c mat day hinh ném)

Specify lenght of Wedge: (Chiéu dai ném theo truc X)

Specify width of Wedge or [Cube]: (Chiéu rong ném theo truc Y)

Specify height of Wedge: (Chiéu cao ném theo truc Z)

Specify rotation angle of Wedge about the Z axis: (G6c quay so véi truc song song voi truc
Z va di qua diém Corner of Wedge)

Tai dong nhéc trén bAm Enter thi xuat hién dong nhac

Specify rotation angle of [Reference]: (Gid tri géc quay hodac nhap R dé nhap gid tri géc
tham chiéu).
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3. Hinh da dién — Pyramid

Command: 3DJ

Enter an option [Box/Cone/Dish/DOme/Mesh/Pyramid/Sphere/Torus/Wedge]: P.J
Specify first corner point for base of Pyramid: (Diém thd nhat Bl cta déy)
Specify second corner point for base of Pyramid: (Diém thit hai B2 cua ddy)
Specify third corner point for base of Pyramid: (Diém thit ba B3 clia ddy)

Specify fourth corner point for base of Pyramid or [Tetrahedron]: (Diém thit bon B4 tao
d4y 12 mat phang tt gidc). Néu nhap T thi ddy 12 mat phiang tam gidc.

Specify apex point of Pyramid or [Ridge/Top]: (Toa do dinh P da dién néu dinh 1a mot
canh, T-Top dinh 1a mat tam gidc hoac tr gidc)

Néu dinh 1a mot canh
Specify first ridge end point of Pyramid: (Diém thit nhat R1 clia canh)
Specify second ridge end point of Pyramid: (Diém thit hai R2 ctia canh)
Néu dinh 1a mat tam giac hoac ti giac

Specify first corner point for top of Pyramid: (Diém T1 ctia mat dinh)



Specify second corner point for top of Pyramid: (Piém T2 clia mit dinh)
Specify third corner point for top of Pyramid: (Diém T3 clia mat dinh)
Specify fourth corner point for top of Pyramid: (Diém T4 ctia mat dinh)

Hinh 18

4. Mat mira cau duéi — Dish

Command: 3D/

Enter an option [Box/Cone/DIsh/DOme/Mesh/Pyramid/Sphere/Torus/Wedge]: DI/
Specify center point of dish: (Tam ctia mat cau)

Specify radius of dish [diameter]: (Ban kinh hoac duong kinh mat cau)

Enter number of longitudinal segments for surface of dish <16>: (Nhap s6 duong kinh
tuyén)

Enter number of latitudinal segments for surface of dish <8>: (Nhap s6 duong vi tuyén)
Vi du

Command: 3d

Initializing... 3D Objects loaded.

Enter an option
[Box/Cone/DIsh/DOme/Mesh/Pyramid/Sphere/Torus/Wedge]: Di
Specify center point of dish: 0,0,0.

Specify radius of dish or [Diameter]: 50

Enter number of longitudinal segments for surface of dish <16>:.J

Enter number of latitudinal segments for surface of dish <8>:.J



Hinh 19

5. Mat nira cau trén - DOme

Command: 3D/

Enter an option [Box/Cone/DIsh/DOme/Mesh/Pyramid/Sphere/Torus/Wedge]: DO
Specify center point of dome: (Tam clia mat cau)

Specify radius of dome [diameter]: (Ban kinh hoac duong kinh mat cau)

Enter number of longitudinal segments for surface of dome <16>: (Nhap s6 duong kinh
tuyén)

Enter number of latitudinal segments for surface of dome <8>: (Nhap s6 duong vi tuyén)
Vi du:
Command: 3d.

Enter an option
[Box/Cone/DIsh/DOme/Mesh/Pyramid/Sphere/Torus/Wedge]: do
Specify center point of dome: 0,0,0

Specify radius of dome or [Diameter]: 50

Enter number of longitudinal segments for surface of dome <16>:

Enter number of latitudinal segments for surface of dome <8>:.J

6. Mat cau - Sphere



Command: 3dJ

Enter an option
[Box/Cone/DIsh/DOme/Mesh/Pyramid/Sphere/Torus/Wedge]: S./

Specify center point of sphere: (Tam mat cau)

Specify radius of sphere or [Diameter]: (Ban kinh hoac duong kinh mat cau)

Enter number of longitudinal segments for surface of sphere <16>: (Nhap s6 duong kinh
tuyén)

Enter number of latitudinal segments for surface of sphere <16>:(Nhap s6 duong vi tuyén)
Vi du:

Command: 3d.

Enter an option

[Box/Cone/DIsh/DOme/Mesh/Pyramid/Sphere/Torus/Wedge]: S

Specify center point of sphere: 0,0,0./

Specify radius of sphere or [Diameter]: 50

Enter number of longitudinal segments for surface of sphere <16>:.]

Enter number of latitudinal segments for surface of sphere <16>:.

Hinh 20

7. Mat xuyén — Torus

Command: 3DJ

Enter an option

[Box/Cone/DIsh/DOme/Mesh/Pyramid/Sphere/Torus/Wedge]: T

Specify center point of torus: (Tam cua mat xuyén)

Specify radius of torus or [Diameter]: (Bdn kinh hoac D dé nhap dudng kinh vong xuyén
ngoai)

Specify radius of tube or [Diameter]: (Bin kinh hoiac D dé nhap dudng kinh ctia 6ng)

Enter number of segments around tube circumference <16>:(S6 cac phan doan trén mat
ong)



Enter number of segments around torus circumference <16>(S6 cac phan doan theo chu vi
mat xuyén)

Vi du:

Command: 3dJ

Enter an option
[Box/Cone/DIsh/DOme/Mesh/Pyramid/Sphere/Torus/Wedge]: t./
Specify center point of torus: 0,0,0]

Specify radius of torus or [Diameter]: 60./

Specify radius of tube or [Diameter]: 20

Enter number of segments around tube circumference <16>:.

Enter number of segments around torus circumference <16>:./

8. Mat n6n — Cone

Command: 3D

Enter an option
[Box/Cone/DIsh/DOme/Mesh/Pyramid/Sphere/Torus/Wedge]: C

Specify center point for base of cone: (Tam cta vong ddy mat nén)

Specify radius for base of cone or [Diameter]: (Ban kinh vong ddy mat nén)

Specify radius for top of cone or [Diameter] <0>(Ban kinh vong ddy mat nén cut: néu gia
tri 12 0 thi ta c6 mat n6n, néu bang ban kinh vong tron thi ta ¢6 mat tru tron)

Specify height of cone: (Chiéu cao hinh nén)

Enter number of segments for surface of cone <16>:(Nhap s6 dudng chay ndi hai mat dinh
va ddy)

Vi du:

Command: 3D/

Enter an option

[Box/Cone/DIsh/DOme/Mesh/Pyramid/Sphere/Torus/Wedge]: ¢

Specify center point for base of cone: 0,0,0

Specity radius for base of cone or [Diameter]: 40.J



Specify radius for top of cone or [Diameter] <0>:.
Specify height of cone: 50

Enter number of segments for surface of cone <16>:d

9. Mat luéi Mesh

Command: 3DJ

Enter an option
[Box/Cone/DIsh/DOme/Mesh/Pyramid/Sphere/Torus/Wedge]: M
Specify first corner point of mesh: (Chon diém P1 cta lu6i)
Specify second corner point of mesh: (Chon diém P2 cua ludi)
Specify third corner point of mesh: (Chon diém P3 clia 1uéi)
Specify fourth corner point of mesh: (Chon diém P4 cta luéi)
Enter mesh size in the M direction: (Mat do luéi theo P1P2)

Enter mesh size in the N direction: (Mat do luéi theo P1P4)

Vi du:

Command: 3dJ

Enter an option
[Box/Cone/DIsh/DOme/Mesh/Pyramid/Sphere/Torus/Wedge]: m.
Specify first corner point of mesh: 0,0,0./

Specify second corner point of mesh: 100,0,0.4

Specify third corner point of mesh: @0,50,0.4

Specify fourth corner point of mesh: @-100,0,0./

Enter mesh size in the M direction: 6./

Enter mesh size in the N direction: 8. o



P5

P1

P2



Bai 5
Mat luéi da giac (3D Polygon Mesh)
L Gi6i thiéu
Do 4p luc dé ché tao cdc san phdm phuc vu chién tranh nhu thu chién va mdy bay trong thé
chién thit I va yéu cau 16n clia cdc cong ty san xudt 6 t6 dan dén su phat trién nhanh chéng
ctia cac hé thong tinh toan st dung mo ta toan hoc cac mat cong, vay cac mat cong doé la cac
phuong trinh tham s6 bac 3.

II. Tao mat Coon’ s — Edgsurf

- Cong dung: Lénh nay tao mat lugi theo bon canh bién, cé cdc dinh trung nhau, cac
canh nay c6 thé 1a Line, arc, 2Dpline, 3Dpoly, spline, ... canh ddu tién duoc chon xéac dinh
chiéu M(Surftabl) cua ludi, canh thd hai duge xdc dinh huéng N(surftab2) cta Iudi, tuy vao
gia tri cac bién nay ta thu dugc cac mat khac nhau.

- Céch vao lénh:

Menu Bar Toolbar Nhap

Draw/surface>Edge Surface Surface Edgesurf

Command: Edgesurf.]

Current wire frame density: SURFTAB1=6 SURFTAB2=6

Select object 1 for surface edge: (Chon canh 1 xdc dinh chiéu M cta luéi)
Select object 2 for surface edge: (Chon canh 2 xdc dinh chiéu N cua ludi)
Select object 3 for surface edge: (Chon canh 3)

Select object 4 for surface edge: (Chon canh 4)

SURFTABI =6 SURFTABI =16
SURFTAB2 =16 SURFTAB2 =6

Edge X does not touch another edge : ( canh x khong cham véi canh khac).



III. Tao mat tron xoay — Revsurf

- Cong dung: Tao mat tron xoay bang cdch xoay mot dudng cong phéng xung quanh
mot truc xoay, mat do lu6i dugc dinh boi 2 bién SURFTABI1 va SURFTAB2. dé hiéu chinh
luéi ta dung lénh PEDIT.

- Cach vao lénh

Menu Bar Toolbar Nhap

Draw\Surfaces>Revoled Surface Surfaces Revsurf

Command: REVSURF.
Current wire frame density: SURFTAB1=20 SURFTAB2=20

Select object to revolve: (Tao duong cong 1 dang tao mat tron xoay, dudng cong nay cé
thé 1a cung tron, line, circle, 2D pline, 3D plne)

Select object that defines the axis of revolution:(Chon truc xoay 2 1a line, 2Dpline,
3Dpline, Spline)

Specify start angle <0>: (vi tri bat ddu mat tron xoay)

Specify included angle (+=ccw, -=cw) <360>: (goc xoay cua path curve chung quanh truc
xoay, chiéu duong nguoc chiéu kim dong ho).

Vi du tao mat tron xoay sau:

Command: Resurf.

Command: surftabl.J

Enter new value for SURFTABI <6>: 20

Command: surftab2.!

Enter new value for SURFTAB2 <6>: 20.J

Command: _revsurfd

Current wire frame density: SURFTAB1=20 SURFTAB2=20

Select object to revolve:

Select object that defines the axis of revolution:
Specify start angle <0>: 360

Specify included angle (+=ccw, -=cw) <360>:
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SURFTABI =8 SURFTABI =16

IV.  Tao mat ké — Rulesurf

Cong dung: Tao mat ké giita hai duong bién dugc chon, mat nay cé cac duong ke la
cac duong thang. Mat do 1uéi dinh béi bién SURFTABI.

- C4ch vao lénh

Menu Bar Toolbar Nhap

Draw\Surfaces>Ruled Surface Surfaces Rulesurf

Command: Rulesurf.!
Current wire frame density: SURFTAB1=6
Select first defining curve: (Chon dudng bién 1)

Select second defining curve: (Chon dudng bién 2)

1

V. Tao mat tru — Tabsurf

Cong dung: Lénh ndy dung dé tao mat ludi tru theo hinh dang chuén (path curve) quét
doc theo véc to dinh huéng (direction vector), mat do luéi dinh bang bién surftabl.

- Céach vao lénh

Menu Bar Toolbar Nhap




Draw\Surfaces>Tabulate Surface Surfaces Tabsurf

Command: Tabsurf

Select object for path curve: (chon dudng chuin dinh dang mit tru, c6 thé 1a line, arc, circle,
2D pline, 3D pline, ellipe, spline-fit pline)

Select object for direction vector: (chon véc to dinh hudng: line, 2D pline, 3D pline)
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VI. Tao mat luéi — 3Dmesh

- Cong dung: Lénh 3Dmesh tao mat lu6i da gidc bang cach cho s6 dinh theo cdc huéng
M, N va toa do mdi dinh. S6 dinh luéi 1am trong khoéang tir 2 — 256.

- C4ch vao lénh

Menu Bar Toolbar Nhap

Draw\Surfaces>3Dmesh Surfaces 3Dmesh

Command: 3dmesh.!

Enter size of mesh in M direction: (S6 dinh luéi theo huéng M)
Enter size of mesh in N direction: (S6 dinh luéi theo huéng N)
Specify location for vertex (0, 0): (Toa do dinh 0, 0)

Specify location for vertex (0, 1): (Toa do dinh 0, 1)

Specify location for vertex (0, N-1): (Toa d6 dinh 0, N-1)
Specify location for vertex (1, 0): (Toa do dinh 1, 0)

Specify location for vertex (M-1, N- 1): (Toa
do dinh M-1, N-1)

Vi du tao luéi da giac 4x3
Command: 3dmesh
Enter size of mesh in M direction: 4./ '

+



Enter size of mesh in N direction: 3.J

Specify location for vertex (0, 0): 0,0,0
Specify location for vertex (0, 1): 100,0,100./
Specify location for vertex (0, 2): 200,0,0
Specify location for vertex (1, 0): 0,100,100
Specify location for vertex (1, 1): 100,100,100
Specity location for vertex (1, 2): 200,100,0J
Specify location for vertex (2, 0): 0,200,0
Specify location for vertex (2, 1): 100,200,04
Specify location for vertex (2, 2): 200,200,0
Specify location for vertex (3, 0): 0,300,100
Specify location for vertex (3, 1): 100,300,041
Specify location for vertex (3, 2): 200,300,0

VII. Tao Polyface — Pface

- Cong dung: Tao luéi da giac bang cach xdc dinh cdc dinh va t6 hgp cdc dinh nay ta
duoc nhiéu mat phang (polyface). Mit luéi dang nay 12 tap hop clia nhiéu cdc mit tam gidc.

- Céch vao 1énh

Menu Bar Toolbar Nhap

Pface

Command: Pface.!

Specify location for vertex 1: (toa do dinh 1)

Specify location for vertex 2 or <define faces>: (toa do dinh 2)

Specify location for vertex i or <define faces>: (toa do dinh i)

Specify location for vertex i+1 or <define faces>: .

Face 1, Vertex 1: (Mat, Dinh 1)

Enter a vertex number or [Color/Layer]: (Nhap s6 dinh hoac chon mau, 16p)
Face n, Vertex n: (Mt n , Dinh n)

Enter a vertex number or [Color/Layer]: (Nhap s6 dinh hoac chon mau, 16p)
Vi du:

Command: pface.



Specify location for vertex 1: 80,35,0.4

Specify location for vertex 2 or <define faces>:
85,20,04

Specify location for vertex 3 or <define faces>:
80,0,0

Specify location for vertex 4 or <define faces>:
65,25,0

Specify location for vertex 5 or <define faces>: 60,0.J

Specify location for vertex 6 or <define faces>:
45,37.54

Specify location for vertex 7 or <define faces>:
45,37.5,20

Specify location for vertex 8 or <define faces>: 50,37.5,104
Specify location for vertex 9 or <define faces>: 65,37.5,154
Specify location for vertex 10 or <define faces>: 80,40,30.
Specify location for vertex 11 or <define faces>:

Face 1, vertex 1:

Enter a vertex number or [Color/Layer]: 1.J

Face 1, vertex 2:

Enter a vertex number or [Color/Layer| <next face>: 2.1
Face 1, vertex 3:

Enter a vertex number or [Color/Layer]| <next face>: 3.1
Face 1, vertex 4:

Enter a vertex number or [Color/Layer| <next face>: 4.1
Face 1, vertex 5:

Enter a vertex number or [Color/Layer] <next face>: 5.1
Face 1, vertex 6:

Enter a vertex number or [Color/Layer] <next face>: 6.1
Face 1, vertex 7:

Enter a vertex number or [Color/Layer] <next face>:.
Face 2, vertex 1:

Enter a vertex number or [Color/Layer]: 1.

Face 2, vertex 2:

Enter a vertex number or [Color/Layer] <next face>: 2.1
Face 2, vertex 3:

Enter a vertex number or [Color/Layer] <next face>: 7.4



Face 2, vertex 4:

Enter a vertex number or [Color/Layer]| <next face>: 8.1
Face 2, vertex 5:
Enter a vertex number or [Color/Layer] <next face>: 9.1
Face 2, vertex 6:

Enter a vertex number or [Color/Layer] <next face>: 10./
Face 2, vertex 7:

Enter a vertex number or [Color/Layer] <next face>:.!
Face 3, vertex 1:

Enter a vertex number or [Color/Layer]: .

VIII. Hiéu chinh mat luéi — Pedit
- Cong dung: Ding Iénh Pedit dé hiéu chinh céc mat ludi

- Céach vao Iénh

Menu Bar Toolbar Nhap

Modify\Object>Polyline Modify II Pedit

Command: Pedit.!
Select polyline: (Chon mat lu6i can hiéu chinh)

Enter an option [Edit vertex/Smooth surface/ Desmooth/Mclose /Nclose/Undo]: (Nhap vao
cac tuy chon hiéu chinh)



Bai 6
Cac phép bién doi hinh 3D
Trong mo6 hinh 3D ta c6 thé thuc hién mot s6 phép bién hinh hitu ich nhu quay déi

tuong 3D chung quanh mot truc. Lay doi xing doi tugng 3D, sao mang trong khong gian ba
chiéu, doi va quay doi tuong trong khong gian ba chiéu. Ta l4n luot di ting Iénh cu thé trong
bai nay.

L. Lénh Rotate3D

- Cong dung: Quay cédc doi tuong AutoCAD quanh mot truc. Pau tién ta chon cic doi

tugng can quay, sau d6 chon truc quay va nhap goc quay.

- C4ch vao 1énh

Menu Bar Toolbar Nhap

Modify\3D Operation> Rotate3D Rotate3D

Command: ROTATE3D

Current positive angle: ANGDIR=counterclockwise ANGBASE=0
Select objects: (Chon d6i tuong can quay)

Select objects: (Tiép tuc chon lua hodac Enter dé két thic chon Iua)
Specify first point on axis or define axis by

[Object/Last/View/Xaxis/Y axis/Zaxis/2points]: Specify second point on axis: (Chon diém
dau tién cua truc quay hoac st dung cac lua chon khac)

Specify second point on axis: (Diém thi 2 cha truc quay)

Specify rotation angle or [Reference]: (Gia tri géc quay hoac nhap R x4c dinh géc tham
chiéu)




IL. Lénh Mirror3D

- Cong dung: Tao ra cac doi tugng mdéi, d6i tugng mdéi nay s€ doi xing véi doi tuong
san c6 qua mat phang doi xding.

- Céach vao lénh:

Menu Bar Toolbar Nhap

Modify\3D Operation> Mirror 3D Mirror 3D

Command: mirror3d

Select objects: (chon cac do6i tugng can 1ay déi xing)

Select objects: (ti€p tuc chon hoic enter dé két thic)

Specify first point of mirror plane (3 points) or
[Object/Last/Zaxis/View/XY/YZ/ZX/3points] <3points>: (chon lua chon)

Delete source objects? [Yes/No] <N>: (mudn xo4 cac doi tuong da chon khong )

P3

a) Truéc Mirror3D b) Sau Mirror3D

II. Lénh 3Darray

- Cong dung: Dung sao chép cac doi tuong ra day hinh chit nhat (Rectangular — rows,
colums), 16p hodc chung quanh mot duong tam.

- Cach vao Iénh

Menu Bar Toolbar Nhap

Modify\3D Operation>3D Aray 3D array

Néu lua chon Rectangular
Command: 3Daray./
Select object: (chon céac doi tugng can sao chép)

Select object: (chon ti€p hodc nhéan enter dé két thic chon)



Enter the type of array [Rectangular/Polar] <R>: R

Enter number of rows (---)<1>: (s6 cac hang)

Enter number of columns (ll)<1>: (s6 cac cot)

Enter number of levels (. . .)<I1>: (s6 cac 16p)

Specify the number between rows (--- ): (Nhap khoang cach gitta cac hang)
Specify the number between columns (lll): (Nhap khoang cach gitta cac cot)

Specify the number between levels (. . . ): (Nhap khoang cach giita cac 16p)

3 col
—=<Omng

a) TruGc 3Darray b) Sau 3Darray

Néu lua chon Polar 3Darray

Command: 3Daray.

Select object: (chon céac d6i tugng can sao chép)

Select object: (chon ti€p hodc nhén enter dé két thic chon)
Enter the type of array [Rectangular/Polar] <R>: P

Enter the number of items in the array: (s6 ban sao chép)

Specify the angle to fill (+=ccw, -=cw)<360>: (G6c gitta d6i tuong dau tién va doi tugng
cudi cung)

Rotate arayed object ? [Yes/No]<Y>: (c6 quay cac dai tuong khi sao chép hay khong)
Specify center point of aray: (chon diém pl dudng tam quay)

Specify second point on axis of rotation: (chon diém p2 dudng tam quay)

¥ Noéi té6ing



IV. Lénh Align
- Cong dung: Sap xép cdc doi tuong trong khong gian ba chiéu

- C4ch vao 1énh:

Menu Bar Toolbar Nhap

Modify\3D Operation>Align Align

Command: AlignJ

Select object : (Chon céc doi tugng can sap x€p)

Select object : (Chon tiép hoac Enter dé két thiic)

Specify first source point : (Chon diém nguoén P1)

Specify first destination point : (Chon diém nguén P1")
Specify second source point : (Chon diém nguén P2)
Specify second destination point : (Chon diém nguén P2’)
Specify third source point : (Chon diém ngudn P3)

Specify third destination point : (Chon diém nguén P3’)

Diém thit nhat thuc hién phép doi hinh, diém thit P2 va P3 thuc hién phép quay hinh.
Néu ta chi chon diém thit nhat thi ta thuc hién phép doi hinh. Néu ta chon diém thit nhat va
thl:l’ hai thi sau khi doi doi tugng nay duoc quay trong mat phang P1'P2P2’ xung quanh
diém P1’ mot géc P2P1'P2’.

V. Lénh Block va Insert
- Cong dung: Tao khai va chén khoi cac doi tugng 3D

- Céach vao Iénh

Menu Bar Toolbar Nhap
Draw\Block>Make ... Draw Block
Insert\Block ... Draw Insert, -Insert

Khi thuc hién lénh Block s€ xuit hién hop thoai sau: Block Definition. Chu y trong
hop thoai nay ta chon nut Select Object dé chon céc déi tugng clia khéi va chon Pick
point dé chi dinh diém chén khoi.



o« Block Definition

Mame: |Tlu ﬂ
Baze paint Objects
Ick, point elect objects i
Pick poi Sel b £
w120 i Betain
- IED— * Convert to block
B " Delete
2 |50

& Mo objects selected

Prewvigw icon
" Do not include an icon

{* Create jcon from block geometry

Inzert urits: | Millimeters ﬂ

Drescription; |

Ok | Cancel | Help |

Néu nhu phat 1énh Insert thi ta dugc hop thoai Insert, trén hop thoai ta chon Block cén
chen, dinh diém chen, ti I¢ chén, géc quay khi chen.

Bai 7
Tao 3D Solid (Solid Modeling)
L Gi6i thiéu mo hinh 3D solid khéi ran

M6 hinh 3D dang solid 1a phuong tién duy nhat dién ta chinh x4c hinh déng 3 chiéu
cuia vat thé hinh hoc, bdi vi trong mo hinh nay ta c6 thé tinh cac dic tinh co hoc clia vat thé,
mo hinh solid khacvéi mo hinh mat cong, cac dang doi tugng ciling khac nhau, cac 1énh thuc
hién va phuong phép tao mo hinh ciing khéc nhau. Uu di€ém clia mo hinh nay nhu sau:

- Tinh thé tich vat thé hinh hoc

- C6 thé x04 cdc dudng khuat, cac dudng chuyén tiép khi bi€u dién mat
cong

- T mo hinh 3D ta dé dang tao cdc hinh chi€u 2D va c6 thé biéu dién
mat cat mo hinh tai vi tri bat ki.

- Tinh chinh xac cac dac tinh khoi luong

- To béng vat thé véi céc sic gan cho vat lieu mo hinh thu dugc hinh anh
that cta vat thé.

- Mo phong dong hoc va dong luc hoc két cdu, mo phong chuyén dong
cta dung cu cat got khi ché tao chi mdy, ngudi may.

IL. Tao mién

- Cong dung: Mién la solid khong c6 khoi lugng, dé tao mot mién ta chi can vé mot doi
tuong 2D sau d6 dung lénh Region dé tao mién.

- Céch vao Iénh



Menu Bar Toolbar Nhap

Draw\Region Draw Region

Command: Region
Select objects: (chon d6i tugng cin tao mién)

Select objects: (tiép tuc chon hodc Enter dé két thic)

e
III.  Tao solid co s&
1. Lénh Box
- Cong dung: Tao khoi chit nhat
- Céch vao 1énh
Menu Bar Toolbar Nhap
Draw\solids\box Solids Box

Command: Box.!

Specify corner of box or [CEnter] <0,0,0>:
Specify corner or [Cube/Length]: 1./

Specify length: 40

Specify width: 30.] ‘
Specify height: 20 bs 4

2. Lénh Cone
- Cong dung: Tao khoi nén c¢6 mat day la duong tron hoac elip

- Céach vao 1énh



Menu Bar Toolbar Nhap

Draw\Solids\Box Solids Box

Command: CONEJ

Current wire frame density: ISOLINES=16

Specify center point for base of cone or [Elliptical] <0,0,0>:
Specify radius for base of cone or [Diameter]: 20

Specify height of cone or [Apex]: 15

3. Lénh Cylinder

- Cong dung: Tao khaéi tru c6 mat day la elip hoac duong
tron

- Céch vao 1énh

Menu Bar Toolbar Nhap
Draw\Solids\Cylinder Solids Cylinder
Command: Cylinder.!
Current wire frame density: ISOLINES=16. P P el
Specify center point for base of cylinder or [Elliptical]
<0,0,0>:4 |
]
Specify radius for base of cylinder or [Diameter]: 20.J = ol
Specify height of cylinder or [Center of other end]: 30 Q%J\Jﬁ
hhh_ﬁ-i—?;

4. Khéi cau

- Cong dung: Ding dé€ tao khdi cdu bang cdch nhap tam khoi ciu, duong kinh hay ban
kinh cua khoi cau.

- Céch vao 1énh

Menu Bar Toolbar Nhap

Draw\Solids\Sphere Solids Sphere

Command: sphere.!

Current wire frame density: ISOLINES=16.
Specify center of sphere <0,0,0>:

Specify radius of sphere or [Diameter]: 50

S. Lénh Torus



- Cong dung: Tao khdi xuyén thong qua mot s6 cau hoi cia CAD

- Céch vao 1énh

Menu Bar Toolbar Nhap

Draw\Solids\Torus Solids Torus

Command: Torus.J

Current wire frame density: ISOLINES=16
Specify center of torus <0,0,0>:

Specify radius of torus or [Diameter]: 50
Specify radius of tube or [Diameter]: 15

6. Lénh Wedge
- Cong dung: St dung 1énh Wedge dung d€ tao khoi hinh ném

- Céch vao 1énh

Menu Bar Toolbar Nhap

Draw\Solids\Wedge Solids Wedge

Command: Wedge

Specify first corner of wedge or [CEnter] <0,0,0>:4
Specify corner or [Cube/Length]: 1./

Specify length: 40,/

Specify width: 20./

Specify height: 151

IV.  Quét hinh 2D theo truc Z thanh 3D solid

- Cong dung: D€ quét bién dang 2D theo truc Z hoac theo dudng déan thanh 3D solid, céc
doi tuong 2D c6 thé quét thanh 3D solid bao gom — Pline kin, polygon, circle, elip, spline
kin, donut, region, .... C4c pline khong dugc c6 cac phan doan giao nhau. S¢ dinh t6i thiéu
cua Pline 12 3 va t6i da 1a 500. Néu Pline c6 chiéu rong thi s& quét theo dudng gitta da

tuyén, néu c6 doi tuong THICKNESS thi quét THICKNESS = 0.

- Céch vao Iénh

Menu Bar Toolbar Nhap

Draw\Solids\Wedge Solids Wedge

Command: extrude.



Current wire frame density: ISOLINES=4

Select objects: (Chon d6i tugng 2D d6i tuong ndy nam trong mat phang XY)
Select objects: (Ti€p tuc chon hoic ENTER dé két thic tron )

Specify height of extrusion or [Path]: (nhap chiéu cao theo truc Z)

Specify angle of taper for extrusion : (Nhan ENTER hoac gia tri géc vuot)
Vi du:

Command: extrude.]

Current wire frame density: ISOLINES=4

Select objects: all

1 found

Select objects:

Specify height of extrusion or [Path]: 40.J

Specify angle of taper for extrusion <0>:./

V. Tao solid tron xoay lénh Revole

- Cong dung: Ding tao solid tron xoay bing cich xoay mot déi tugng 2D xung quanh
truc xoay. doi tugng 2D 1a mot circle, region, elip, spline kin hoac 2D pline kin.

- Cach vao lénh

Menu Bar Toolbar Nhap

Draw\Solids\Revole Solids Revole

Command: Revole]

Current wire frame density: ISOLINES =4

Select objects: (chon doi tugng: pline, polygon, elip, circle, region)
Select objects:

Specify start point for axis of revolution or define axis by [Object/X (axis)/Y (axis)]: chon
di€ém dAu tién cua axis of revolution hodc tuy vao truc xoay ta thu dugc cdc mo hinh khac
nhau.



VI.  Cac phép toan dai s6 boole véi solid va region
1. Lénh Union

Menu Bar Toolbar Nhap

Draw\Solid Editing>Union Solid Editing Union

Lénh nay dung dé cong céc region hoic solid da dop bing phép cong.

2. Lénh Subtract

Menu Bar Toolbar Nhap

Draw\Solid Editing>subtract Solid Editing Subtract

Tao cdc solid méi bang céch trir solid va region thanh phén

3. Lénh Intersect

Menu Bar Toolbar Nhap

Draw\Solid Editing> Intersect Solid Editing Intersect

Tao solid hodc region da hgp bang céch 14y giao céc solid va region thanh phan.
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VII. Bién diéu khién su hién thi ciia solid

Bién ISOLINES

Xac dinh dudng biéu dién mat cong cta cdc solid khi mo hinh dang & dang khung day.
Bién DISPSILH

Bién nay ON = 1 thi mo6 hinh dang & dang khung day, chi hién 1én duong vién, khi vé ta
dat bién nay la 0

Bién FACETRES

Dinh mat ludi cdc mat solid khi thuc hién cac Iénh Hide, Shade, Render

Bai 8: Cac lénh hiéu chinh mé hinh Solid

Bai 9: Tao hinh chiéu 2 chiéu tir moé hinh ba chié¢u



