CHUONG I:

MOT SO THAO TAC CO BAN TRONG AUTOCAD 3D

I. GIOI THIEU VE AUTOCAD

AutoCAD 1a phan mém cta hang AutoDesk — Mot trong 5 hang san xuét phan
mém hang dau thé giéi — Dung dé thuc hién cdc ban vé k§ thuat trong cic nganh: Xay
dung, Co khi, Kién tric, Dién... N6i chung nhitng ban vé& nao duoc thuc hién bang tay
thi c6 thé vé thiét k& bang phan mém AutoCAD.

- Phan mém AutoCAD duoc gidi thiéu 1an dau tién vao thang 11-1982 tai hoi chg
COMDEX.

- Théang 12-1982, cong bo phién ban dau tién (Release 1).

- Théng 5-1997, AutoCAD 14 ra doi.

- Thang 3-1999, AutoCAD 2000 ra doi va chay trén moi truong Win 95, 98 va NT.
La mot cai tién dang ké gitip cac thao tidc vé ky thuat duoc nhanh chéng va dé
dang hon. Sau d6 cac phién ban mdi l1an luot ra doi nham cai thién va hoan chinh

hon trong viéc thiét ké...

II. PAC PIEM CUA PHAN MEM AUTOCAD

e CAD (Computer-Aided-Design): Phan mém vé va thiét k€ véi su trg gitp may tinh.
Str dung phan mém CAD dé thiét k& ban vé 2 chiéu (2D), mo hinh 3 chiéu (3D).
e Pac diém noi bat cia phan mém CAD:
+ Chinh xac.

+ Nang suét cao nho cac 1énh v€ nhanh.

+ D@ dang trao ddéi dit liéu vé6i cac phan mém khac.

III. KHOI PONG VA THOAT KHOI AUTOCAD

1. Khoi dong:
- Cach 1: Kich vao Start\ Programs\ AutoDesk\ AutoCAD 2006 ...
- Cé4ch 2: Nhap didp chuot vao biéu tuong ;‘:n! AutoCAD 2006 trén man hinh nén
Desktop. Hoic click phai vao biéu tugng AutoCAD 2006 --> Open ...



2. Thoat:
- C4ch 1: Vao File --> Exit.
- Cé4ch 2: Kich vao biéu tugng d4u E O goc trén phai cta thanh tiéu dé.
- Cach 3: Command: Quit.
- Cé4ch 4: Nhan t6 hop phim Alt + F4.

IV. CAC THANH PHAN VA CAU TRUC CUA MAN HINH PO HOA
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1. Graphic Area: Vung thuc hién ban vé.
Thay d6i mau nén ctia man hinh dé hoa:
Tool \ Options \ Display \ Color chon mau cho man hinh d6 hoa.
--> Chon Apply & close.
DPua vé trang thai mic dinh (nén man hinh mau den):
Tool \ Options \ Display \ Color \Default All--> Chon Apply & close.
2. CrossHairs: Hai soi téc theo phuong truc X, Y giao nhau tai 1 diém.
Thay doi do dai sgi toc: Tool \ Options \ Display chon muc Crosshair size.

3. Cursor: Con chay 1a 6 hinh vuong nam giita 2 sgi toc.
Dich chuyén do 16n con chay: Tool \ Options \ Selection chon muc Pickbox size.

4. UCS Icon: Biéu tuong hé toa do clia ngudi sir dung.
Dé tat hoac md bi€u tuong vao View \ Display \ UCS Icon --> On.

5. Status line: Dong trang thai.
6. Command line: Dong lénh dé nhap lénh thuc hién 1énh Ve,
7. Menu bar: Thanh thuc don ngang goém cac trinh don: File, Edit, View...

8. Toolbar: Thanh cong cu la 16i tt dé thuc hién 1 lénh ma khong cén thong qua

thanh Menu. C4ch 4n hién thanh cong cu:
Click phai vao trong cac cong cu bat ky:

— Danh dau vao thanh can hién.

-~ BO dau thanh céan an.

MOT SO PHIM CHON

F1 : Tro gitp (Help).

F2 : Chuyén tir man hinh d6 hoa sang man hinh van ban va nguoc lai (Textscrn).
F3 : Tat hoic mo ché€ do truy bt diém thudng trd (Running Osnap).

F5 : Chuyén déi qua cdc mat hinh chiéu truc do.

F6 : Bat/tat ch€ do dong trén dong Status.

F7 : Baytit luGi Grid (Gird).

F8 : Bat/tat ché€ do vé thang theo phuong thang ditng hoic nim ngang (Ortho)
F9 : Bat/tit ch€ do budc nhay Snap.

F10 : Bat/tat ch€ do Polar Tracking.



VI. CAC LENH THAO TAC TREN BAN VE

1. Lénh tao ban vé méi (Lénh New):
Vao File\ New hodc nhan Ctrl + N hodc kich vao biéu tugng E trén thanh cong
cu chudn. Xuét hién hop thoai: Select template --> Chon acad.dwt --> Open.

2. Lénh mé ban vé da cé (Lénh Open):
Vo File\ Open hoidc nhan Ctrl + O hoac kich vao bi€u tuong trén thanh cong
cu chudn. Xuat hién hop thoai Select File:

Kich chon ban v& can mé& --> Open.

3. Lénh ghi ban vé (Lénh Save):
Vio File\ Save hodac nhan Ctrl + S hodc kich vao biéu tugng Ew trén thanh cong
cu chudn. Xuat hién hop thoai Save Drawing As:
Trong 6: { Save in  : Chon noi chira file.

File name : GO tén ban vé --> Kich Save.

4. Lénh ghi ban vé véi tén khac (Lénh Save As):
Vao File\ Save As. Xuat hién hop thoai Save Drawing As.
Tuong tu g6 tén ban v€ vao hop File name --> Kich Save.

5. Lénh dong ban vé hién hanh (Lénh Close):
Vao File\ Close.

VIL. LENH THIET LAP BAN VE CO BAN VA HE TOA PO

1. Lénh tao kho giay Mvsetup:

B1: Command: mvsetup ./

B2: Enable paper space? [No/Yes] <Y>: Chonn

B3: Enter units type [Scientific/Decimal/Engineering/Architectural/Metric]: Chon m J
B4: Enter the scale factor: Nhap ti 1&¢ khung gidy

B5: Enter the paper width: Nhap chiéu rong kho gidy .

B6: Enter the paper height: Nhap chiéu cao khé gidy !

* Cac khé giay thuong dung:
A, 210 x 297
Ay 297 x 420
A,: 420 x 594
A;: 594 x 840
A,: 840 x 1188



2. Thiét lap giéi han ban vé bang lénh Limits:
Bl: Command: Limits J
Reset Model space limits:
B2: Specify lower left corner or [ON/OFF] <0.0000,0.0000>:
B3: Specify upper right corner <420.0000,297.0000>: Nhap gi4 tri kho gidy.
* Cac lua chon:
+ On : Khi v& vugt qué khé gidy may s& bao 16i.
+ Off : Khi v& vuot qua kho gidy mdy khong bdo 16i.
& Chu y: Sau khi dat khé gidy ta thuc hién lénh Zoom\All dé dua ban v& nam
gon trong trang man hinh.
Bl: Command: Zoom .
B2: Specify corner of window, enter a scale factor (nX or nXP), or

[All/Center/Dynamic/Extents/Previous/Scale/Window] <real time>: all

3. Hé toa do:
Trong CAD tat ca cdc lénh déu nhic ta nhap toa do diém vao trong ban vé. Heé toa

do su dung trong CAD la hé toa do Décac:




VII. MOT SO CONG CU THUONG SU DUNG TRONG CAD3D,
CACH CHUYEN TU 2D SANG 3D VA NGUGC LAI

1. Mot so cong cu thuong dung:

Trong CAD3D, ta van sit dung mot s6 cong cu thudng dung trong 2D dé vé va thém mot
sO cong cu thuong dung trong CAD3D nhu: Cong cu 3D Orbit, Cong cu Shade, Cong cu
Solids, UCS, UCS 11, Surfaces...

* Cong cu 3D Orbit: Thuong dung dé quan sat mo hinh va chuyén tir 2D sang 3D.

3D Orbit

UXpyebd JEBE| =
* Cong cu Shade: Dung dé to6 bong va an hién cac duong luéi trong mo hinh.

Shade

A PDw@®
* Cong cu Solids: Chita c4c 1énh cia mo hinh khéi ran chuidn va mot s6 1énh hiéu chinh
chung.

Solids
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2. Cach chuyén tir 2D sang 3D va nguoc lai:

® Chuyén tir 2D --> 3D:
View\ 3D views\ Plan view\ Current UCS.
View\ Shade\ 3D wireframe.
® Chuyén tir 3D --> 2D:
View\ 3D views\ Plan view\ Current UCS.
View\ Shade\ 2D wireframe.

» Luu y Trong CAD2D va CAD3D déu cé chung cdc cong cu, nghia la ding
chung mot phdan mém AutoCAD, chi ¢é khdc nhau vé mo hinh, mot s6 cong cu sir
dung gan nhu tuong tuw nhu nhau va giong nhau, Néu trong moé hinh khong gian(3D)
ta sit dung cdc cong cu khong thanh thao thi c¢é thé sit dung cdc lénh tie moé hinh hai
chiéu(2D) nhung phdi dinh lai hé truc toa do. Vi du nhu mot s6 phép bién hinh:
Lénh doi xiing (mirror3d), lénh xoay (rotate3d)...



IX. PINH PIEM TRONG MO HINH KHONG GIAN 3 CHIEU (LENH
VPOINT)

Lénh nay dung dé dinh diém nhin dén mo hinh 3D (phép chi€u song song). Diém nhin chi
xac dinh huéng nhin, con khoang cach nhin khong anh hudéng dén su quan sat. Tuy vao
diém nhin ma biéu tuong hé toa do s& xuit hién trén man hinh s& khéc nhau.

* Co6 2 cach phat lIénh nhu sau:

— C4ch 1 : View\Viewpoint\ Chon diém nhin twong ng.
— C4ch 2 : Command: Vpoint !
*Dong lénh xudt hién nhu sau:

Current view direction: VIEWDIR=0.0000,0.0000,1.0000)
Specify a view point or [Rotate] <display compass and tripod>: Nhap vao toa do
ctia diém nhin.
* Cach xac dinh phuong huéng va mét sé toa do cua diém nhin:
v Géc va phuong hudng trong AutoCAD duoc quy ude nhu sau:

Goéce 0° : Tuong tng v6i huéng Pong
Goc 90° : Tuong tng v6i huéng Bac
Goe 180° . Tuong ting v6i huéng Tay

Go6c 270/-90°  : Tuong ting v6i huéng Nam
v' Trong mit phang hai chiéu, xoay theo chiéu kim déng hé 1a géc am (-), nguoc
chiéu kim déng hé 1a géc duong (+)
* Trong mé hinh khong gian 3D ta c6 thé xem cac truc nhu sau:
» Truc X la chiéu dai.
» Truc Y la chiéu rong.
» Truc Z 1a chiéu cao.
Toa do X, Y, Z (Vector)

o Top . Diémnhin (0, 0, 1) Hinh chiéu bang (x.y)

o Bottom : Piém nhin (0, 0,-1) Hinh chiéu tir day

o Left . Diém nhin ( 1, 0, 0) Hinh chiéu canh trai (y,z)

o Right : Diém nhin (-1, 0, 0) Hinh chiéu canh phai

o Font : Diém nhin ( 0,-1, 0) Hinh chiéu ding (z,x)

o Back . Piém nhin (0, 1, 0) Hinh chiéu tir mat sau

o SW Isometric : Diém nhin (-1,-1, 1) Hinh chiéu truc do (Huéng Tay Nam)
o SE Isometric : Diém nhin (1,-1, 1) Hinh chiéu truc do (Huéng Dong Nam)
o NE Isometric : Piémnhin (1,1, 1) Hinh chiéu truc do (Huéng Pong Bic)
o NW Isometric : Diém nhin (-1, 1, 1) Hinh chiéu truc do (Huéng T4y Béc)



X. TAO CAC KHUNG NHIN TINH (LENH VPORTS)
Lénh Vports dung dé phan chia man hinh thanh nhiéu khung nhin, céc khung nhin nay c6
kich thuéc ¢6 dinh nén con goi la khung nhin tinh.

@ Cha y: Lénh Vports chi thuc hién khi bién Tilemode=1.
Command: Vports .

Hop thoai xuét hién, lua chon cac ki€u phan chia trong hop thoai:
» New name: Diat tén chung cho |[EFE

khung l’ll’ﬁn. New Viewparts l Mamed Viewpo[ts]

» Standard viewport : Chon so Hstnans |
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"Active Model Configuration®
> Apply tO' Pham \z l/l,ng dung ?L:gle Wertical

o N Two: Horizontal *Top® SE |zometric
cua khung nhin. Thiee: gt
Three: Left

Setup: ChOn 2D hOaC 3 D. Three; Above

Three: Below

A\

Three: Vertical

> Change view to: Cac kléu hinh Tree: Haorizantal

chiéu cho timg khung nhin. il Fight

= Khi chon xong ta click chon

Ok Apply to: Setup: LChange view to:

[Display R EE 2 I [

(o ] oot |t |
XI. CAC PHUGNG PHAP NHAP TOA PO CUA MOT PIEM TRONG
KHONG GIAN 3 CHIEU

Néu trong ban vé hai chiéu (2D) ta chi nhap vao toa do X va Y, thi trong ban vé 3
chiéu ta nhap thém toa do theo truc Z. Huéng clia truc Z vuong géc v6i mat phang XY va
tuan theo Quy tdc ban tay phai (Ngén céi truc X, ngon tro truc Y, ngén gitta truc Z).

¢~ Pé nhap toa do mot diém vao ban vé ba chiéu ta c6 5 phuong phap sau:

— PP1: Truc ti€p dung phim chon (Pick) ctia chuot.
— PP2: Toa do tuyét doi: La toa do clia diém can vé so vdi goc toa do (0, 0, 0).
* C4ch nhap lénh:
Command: X, Yy, Z
— PP3: Toa do tuong do6i: La toa do cua diém can vé& so vé6i diém duoc xdc dinh cudi
cung nhat trén ban ve.
* Céach nhap lénh:
Command: @ X, Yy, Z



— PP4: Toa do tru tuong doi:
La khodng céch D, géc trong mit phang XY so véi truc X va do cao Z so véi diém dugc
xac dinh cu6i cling nhat trong ban v&.
* Céach nhap lénh:
Command: @d <o,z

P3 (@ 50 <45, 50)

P1 (0, 0, 0) |

P2 (40, 0, 0)

— PP5: Toa d6 cau tuong doi:
La nhap vao khoang cich D, géc trong mat phang XY va géc hop v6i mat phang XY so
v6i diém x4c dinh cu6i cing nhat trong ban veé.
* Céach nhap lénh:
Command: @d <o <@

P3 (@ 50< 45 <45)

P1 (0, 0, 0)

P2 (40, 0, 0)



> Bai tap: Tién hanh cac thao tac da hoc va vé cac hinh sau:
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G O

Hinh 1.1 Hinh 1.2
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Hinh 1.3 Hinh 1.4



CHUONG II:

HE TOA PO VA CAC PHUONG PHAP NHAP PIEM
CHINH XAC

I. Cac hé toa do trong ban vé AutoCAD

Trong ban vé& AutoCAD ton tai hai hé toa do sau:

— WCS (World Coordinate System) l1a hé toa d6 mac dinh trong ban v& AutoCAD c6
thé goi 1a hé toa do goc. Biéu twong (Icon) cia WCS nam & goc trdi phia dudi ban
vé va ¢6 chit W xuét hién trong biéu tugng nay. Tuy vao trang thai ON hoidc OFF
ctia lénh UCSIcon ma biéu tuong ndy c¢6 xuat hién hay khong. Hé toa do nay co
dinh va khong thé dich chuyén.

— UCS ( User Coordinate System): 1a hé toa d0 ma nguoi dung tu dinh nghia, hé toa
do nay c6 thé dat & vi tri bat ky va tlly vao diém nhin Vpoint bi€u tugng ciia ching
s€ hién 1én khac nhau (Hinh v&). S6 lugng UCS trong mot ban vé la khong gidi han,
mit phang XY trong cédc hé toa do 1a mat phang vé (Working plane). Phuong chiéu
cta luéi (Grid), buéc nhdy con troé (Snap) thay déi theo cdc truc X, Y trong mit
phang XY clia hé toa do hién hanh.

II. Mot s6 lénh vé toa do

1. Lénh UCSICON:

Lénh nay diéu khién su hién thi ctia biéu tuong toa do. Néu biéu tuong tring vdi
goc toa do tai diém (0, 0, 0) thi trén biéu twong “+”. Khi quan sit hinh chiéu phoi canh hé
toa do nay s& thay déi thy thudc vao géc nhin.

Command: uscicon
[ON/OFF/All/Noorigin/Origin] <ON>:
e (Caclua chon:
ON/OFF : MJ& hodc tat biéu tuong hé toa do trén man hinh va khung nhin.
All : Thé hién bi€u tuong toa do trén moi khung nhin man hinh.
Noorigin : Biéu tuong toa do chi xuét hién tai géc trdi du6i man hinh.

Origin  : Biéu tuong luon luon di chuyén theo goc toa do ctia UCS.



2. Lénh UCS ( Tao hé toa dé maoi):

Command: ucs
[New/Movel/orthoGraphic/Prev/Restore/Save/DellApply! ?/IWorld] <World>:
* Cac lua chon:

New : Tao hé toa do méi.

Move : Di chuyén goc toa do dén mot diém méi.
OrthoGraphic Lua chon mot s6 diém nhin.

Prev : Trd vé hé toa do trude do.

Restore : Liét ké cac hé toa do da duoc ghi bai lua chon Save.
Save : Ghi hé toa do hién hanh v6i mot tén nhap tir ban phim.
Del : X6a hé toa do da duogc ghi.

World :  Heé toa do chuan.

= Thong thudng ta chon New dé tao mdi hé toa do dé dé dang thao tac, khi chon New
thi xuét hién cac su lua chon sau:

Specify origin of new UCS or [ZAxis/3point/OBject/Face/View/X/Y/Z] <0,0,0>:
* Luu y hai su lua chon sau:

Zaxis : Chon huéng Z cho mo6 hinh (Chon goéc toa do va huéng Z).
3point : Chon lai hé truc toa do (Chon géc toa do, phuong truc X va Y).

III. Cac phuong thitc truy bat diém doi véi doi tuong 3D

+ D6i v6i cac canh clia mo hinh khung day ta truy bat dugce cdc diém cua cac doi
tuong Line, Circle, Pline nhu cic doi tugng 2D.

+ Dai v6i cdc mat (Surfaces) 1a tap hop cdc mat 3 hoic 4 canh, do d6 ta chi truy bat
dugc céc di€ém doi vé6i canh tao mat nhu: End, Int, Mid...

+ Céc d6i tuong Solids & trang thai Wireframe ta truy bat dugc cic di€ém cua cic
canh thang hoic dudng tron tao dang khung day cho Solids.



CHUONG III:

MO HINH 3D DANG KHUNG DAY

Mo hinh dang khung day (Wireframe) 1a mo hinh chi ¢6 cac canh. Céac 1énh tao mo hinh

3D khung day la Line, 3Dpoly, Spline, Arc, Circle... cic canh cua mo hinh khung day c6

thé 12 canh thang hoac canh cong.

® Chi y: Cac canh va dinh ciia mo hinh khung day phai thdéa man cac diéu kién sau:

Maoi dinh chi c6 mot toa do duy nhat.
Maoi dinh dugc ndi véi it nhat 3 canh.
Maoi canh chi cd it nhat hai dinh.

Mobi mat cd it nhat 3 canh va tao thanh mot viing kin.

1. Pa tuyén 3D (Lénh 3Dpoly):

Lénh 3Dpoly tao cic da tuyén 3 chiéu bao gém c4c phan doan 13 cdc doan thang.

Command: 3dpoly ./

Specify start point of polyline: Nhap diém dau cua da tuyén .J
Specify endpoint of line or [Undo] : Nhap diém cudi clia mot phan doan .
Specify endpoint of line or [Undo] : Nhap di€ém cudi clia mot phan doan .

Specify endpoint of line or [Close/Undo]: Nhap diém cu6i ciia mot phan doan
hoic nhan Enter d€ két thic lénh.

2. Vé duong cong bang lénh Spline:

Str dung 1énh Spline dé vé& cac dudng cong trong khong gian. Vi du dé v& mot vong

xo0an 6¢ chung quanh goc toa do bing cach nhap toa do tru nhu sau:

Command: spl

Specify first point or [Object]: 50,0 J

Specify next point: 50<30,5

Specify next point or [Close/Fit tolerance] <start tangent>: 50<60,10 J
Specify next point or [Close/Fit tolerance] <start tangent>: 50<90,15 4
Specify next point or [CloselFit tolerance] <start tangent>: 50<120,20

Specify next point or [Close/Fit tolerance] <start tangent>: 50<150,25
Specify next point or [Close/Fit tolerance] <start tangent>: 50<180,30
Specify next point or [CloselFit tolerance] <start tangent>: 50<210,35
Specify next point or [CloselFit tolerance] <start tangent>: 50<240,40

Specify next point or [Close/Fit tolerance] <start tangent>: 50<270,45



Specify next point or [CloselFit tolerance] <start tangent>: 50<300,50
Specify next point or [CloselFit tolerance] <start tangent>: 50<330,55
Specify next point or [Close/Fit tolerance] <start tangent>: 50<360,60 .
Specify next point or [Close/Fit tolerance] <start tangent>. .

Specify start tangent: ]

Specify end tangent:

q

a) Vong xoan 6c vé bang SPLine b) Vong xoan 6c sau khi Array

3. Hiéu chinh da tuyén 3D (Lénh Pedit):

Command: pe J
pedit Select polyline: Chon da tuyén 3D can hiéu chinh.
Enter an option [Close/Edit vertex/Spline curve/Decurve/Undo] :

* Cac lua chon:

Close . Dong kin mot da tuyén ho.

Edit vertex : Hiéu chinh cac dinh va cac phan doan cua da tuyén.

Spline curve : Chuyén mot da tuyén dang chon thanh mot Spline.

Decurve :  Chuyén cdc phan doan ctia dudng Spline, Pline thanh c4c dudng thang.
Undo : Huy bo mot thao tac vira thuc hién.

* Cach két dinh cac doi tuong lai véi nhau:
B 1: Command: pe
B 2: PEDIT Select polyline or [Multiple]: m
B 3: Select objects: Chon cac d6i tuong can khép kin hoac két dinh
B 4: Convert Lines and Arcs to polylines [Yes/No]? <Y> ./
B 5: Enter an option [Close/Open/Join/Width/Fit/Spline/Decurve/Ltype gen/Undo]: j
B 6: Enter fuzz distance or [Jointype] <0.0000>:
B 7: Enter an option [Close/Open/Join/Width/Fit/Spline/Decurve/Ltype gen/Undo]: .



4.

Kéo cdc doi tuong 2D thanh mdt 3D (Elevation, Thickness):

* Lénh Elevation: Goi 1a dinh cao do, 1a do cao c4c doi tuong 2D so v6i mat phang XY

cua hé toa do hién hanh.

Command: Elev J
Enter new value for ELEVATION <0.0000: Nhap vao cao do cho d6i tuong sip vé.

* Lénh Thickness: Goi 1a do day hoac chiéu cao kéo cua cic doi tugng 2D theo truc Z.

Command: Thickness
Enter new value for THICKNESS <0.0000>: Nhap vao do day cua déi tugng sap vé.

% Chu y:

Thong thuong ta gdn do cao hoac do day theo cic cach sau:

— Dinh bién Elevation va Thickness trudc, sau dé thuc hién c4c 1énh vé& 2D dé tao mait.

— Sau khi v& cic doi twong 2D xong, ta st dung lénh hiéu chinh (Change) dé hiéu

chinh d¢ cao va do day ctia doi tuong.

* Cach sit dung lénh Change:

BI1:
B2:

B3:
B4:

B5:

B6:

Command: - ch J

Select objects: Chon d6i tuong can hiéu chinh.

Specify change point or [Properties]: p

Enter property to change
[Color/ElevILAyer/LTypelltScale/LWeight/Thickness]: Chon e hoac t sau do6
nhan Enter.

Specify new elevation<20.0000>: Nhap do cao (Elevation) hodc do day
(Thickness).

Enter property to change

[Color/ElevILAyer/LTypelltScale/LWeight/T hickness]:



> Bai tap: Tién hanh cac thao tac da hoc va vé cac hinh sau:

3000

Hinh chiéu Cai ban

1 Hinh 3.2 (Ban tron)



CHUONG IV:
3DFACE VA CAC MAT 3D CHUAN

I. Mat phang 3D (3Dface)

Lénh 3Dface tao cac mat 3D ¢6 bon hoac ba canh. Mdi mat duoc tao bdi 1énh 3DFace 1a
mot doi tugng don.

Bl: Command: 3f ./

B2: Specify first point or [Invisible]: Chon diém thit nhat.

B3: Specify second point or [Invisible]: Chon diém thit hai.

B4: Specify third point or [Invisible] <exit>: Chon diém thit ba.

B5: Specify fourth point or [Invisible] <create three-sided face>: Chon diém thi tu.

B6: Specify third point or [Invisible] <exit>:

II. Cac doi twong mat 3D (3D objects, 1énh 3D)
9 mat chuan Surface va cac cach goi lénh:

1. Lénh tao mdt hop chir nhdt Box:

* Cac cach phat lénh:
— C4ch 1: Kich chuot vao biéu tuong trén thanh Surfaces.
— C4ch 2: Trén dong Command: Ai_box
— C4ch 3: Menu: Draw\ Surfaces\ 3D Surfaces (Chon biéu tuong tuong ting).
Command: ai box
Specify corner point of box: Chon goc trai phia dudi ctia hop.
Specify length of box: Chiéu dai ctia hop, tuong ting véi khoang céch theo truc X.
Specify width of box or [Cube]: Chiéu rong ciia hop theo truc Y (Nhap C dé tao hop
vuong).
Specify height of box: Chiéu cao ctia hop theo truc Z.
Specify rotation angle of box about the Z axis or [Reference]: Goc quay so voi truc
song song vdi truc Z.

2. Mat non Cone:

* Cac cach phat lénh:
— C4ch 1: Kich chudt vao biéu tuong trén thanh Surfaces.
— C4ch 2: Trén dong Command: Ai_Cone
— Cé4ch 3: Menu: Draw\ Surfaces\ 3D Surfaces (Chon biéu tuong tuong tng).



Command: ai cone J
Specify center point for base of cone: Tam cua day hinh nén.
Specify radius for base of cone or [Diameter]: Ban kinh vong tron day.
Specify radius for top of cone or [Diameter] <0>: Ban kinh vong dinh nén cut, Néu
gid tri nay bang 0 1a mat nén con néu bang ban kinh vong tron déy thi két qua 1a mat
tru tron.
Specify height of cone: Chiéu cao hinh nén.

Enter number of segments for surface of cone <16>: S6 cac duong sinh ndi hai mat

dinh va day ctia nén. ~
N .~
Radius of top =0 Radius of

. _ Radius of top =20
3. Mt nua cau dudgi Dish: top=button=50

* Cac cach phat lénh:
— C4ch 1: Kich chuot vao biéu tuong trén thanh Surfaces.
— C4ch 2: Trén dong Command: Ai_Dish
— Cé4ch 3: Menu: Draw\ Surfaces\ 3D Surfaces (Chon biéu tuong tuong tng).
Command: ai dish .
Specify center point of dish: Tam cua mat cau.
Specify radius of dish or [Diameter]: Ban kinh hoac duong kinh mat cau.
Enter number of longitudinal segments for surface of dish <I16>: S6 duong kinh
tuyén.

Enter number of latitudinal segments for surface of dish <8>:S6 duong vi tuyén.

Mat ntra cau dudi



4. Mdt nita cau trén Dome:

* Cac cach phat lénh:
— C4ch 1: Kich chuot vao biéu tuong trén thanh Surfaces.
— Cach 2: Trén dong Command: Ai_Dome.
— C4ch 3: Menu: Draw\ Surfaces\ 3D Surfaces (Chon biéu tuong tuong ting).
Command: ai dome ./
Specify center point of dome: Tam mat cau.
Specify radius of dome or [Diameter]: Ban kinh hoac duong kinh mat cau.
Enter number of longitudinal segments for surface of dome <I16>: S6 dudng kinh
tuyén.

Enter number of latitudinal segments for surface of dome <8>:S6 duong vi tuyén.

Mat ntra cau trén

5. Hinh da dién Pyramid:

*Y nghia: Dung dé tao mat luéi da dién (Mat 1 c4c mat phing tam gidc hodc tit gi4c).
* Cac cach phat lénh:
— C4ch 1: Kich chuot vao biéu tuong trén thanh Surfaces.
— C4ch 2: Trén dong Command: Ai_Pyramid
— C4ch 3: Menu: Draw\ Surfaces\ 3D Surfaces (Chon biéu tuong tuong ting).
Command: ai pyramid
Initializing... 3D Objects loaded.
Specify first corner point for base of pyramid: Chon diém thit nhat cta day.
Specify second corner point for base of pyramid: Chon diém thit hai ctia day.
Specify third corner point for base of pyramid: Chon diém tht ba cua ddy.
Specify fourth corner point for base of pyramid or [Tetrahedron]: Chon diém thit tu

dé tao ddy la mat phang tit gi4c, néu chon T thi ddy 12 mat phang tam gidc



Specify apex point of pyramid or [Ridge/Top]: Nhap toa do dinh ctia da dién hoac
chon R dé tao da dién c6 dinh 1a mot canh, hodc chon T dé€ tao da dién dinh 1a mat

tam gidc hodc ti giac.

Apex point Ridge Top

6. Mdt luoi Mesh:

*#Y nghia: Lénh ndy ding dé tao mat 1udi 3 chiéu. Cin xdc dinh 4 dinh va cho mat
do M, N cuia lu6i (M, N nam trong khoang 2 - 256).
* Cac cach phat lénh:
— Céch 1: Kich chuot vao biéu tugng trén thanh Surfaces.
— Cach 2: Trén dong Command: Ai_Mesh
— Céach 3: Menu: Draw\ Surfaces\ 3D Surfaces (Chon bi€u tuong tuong ng).
Command: ai mesh .
Specify first corner point of mesh: Chon diém goc P1 cta ludi.
Specify second corner point of mesh: Chon diém g6c P2 cua luéi.
Specify third corner point of mesh: Chon diém géc P3 cua ludi.
Specify fourth corner point of mesh: Chon diém goc P4 cta ludi.
Enter mesh size in the M direction: S6 mét lui nam theo canh P1P2

Enter mesh size in the N direction: S6 mat ludi nam theo canh P1P4




7. Mdt cdu Sphere:
* Cac cach phat lénh:
— C4ch 1: Kich chuot vao biéu tuong trén thanh Surfaces.
— C4ch 2: Trén dong Command: Ai_Sphere
— C4ch 3: Menu: Draw\ Surfaces\ 3D Surfaces (Chon biéu tuong tuong ting).
Command: ai sphere
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>: S6 duong kinh
tuyén.

Enter number of latitudinal segments for surface of sphere <16>:S6 dudng vi tuyén.
8. Mdt xuyén Torus:

* Cac cach phat lénh:
— Céch 1: Kich chuot vao biéu tugng trén thanh Surfaces.
— Cach 2: Trén dong Command: Ai_Torus
— C4ch 3: Menu: Draw\ Surfaces\ 3D Surfaces (Chon biéu tuong tuong ting).
Command: ai torus .
Specify center point of torus: Tam cua mat xuyén.
Specify radius of torus or [Diameter]: Ban kinh (hoic go D dé xdc dinh dudng kinh)
cho vong xuyén ngoai.
Specify radius of tube or [Diameter]: Ban kinh (hodc gd D dé xdc dinh dudng kinh)
cho ong.
Enter number of segments around tube circumference <l6>: S6 cac phan doan trén
mat ong.
Enter number of segments around torus circumference <I16>: S6 cac phan doan theo

chu vi mat xuyén.



@ Cha y: Chi vé dugc xuyén khi ban kinh 6ng xuyén nho hon hoidc bang 1/2 béan kinh

Xuyén.

Mat xuyén véi ban
kinh 6ng bang 1/2
ban kinh xuyén

Mat cau Mat xuyén

9. Mat hinh ném Wedge:

* Cac cach phat lénh:
— Céch 1: Kich chuot vao biéu tugng trén thanh Surfaces.
— Cach 2: Trén dong Command: Ai_Wedge
— C4ch 3: Menu: Draw\ Surfaces\ 3D Surfaces (Chon biéu tuong tuong ting).
Command: ai wedge
Specify corner point of wedge: Toa do diém goc mit ddy hinh ném.
Specify length of wedge: Chiéu dai ném theo truc X.
Specify width of wedge: 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 chung quanh truc song

song véi truc Z.

Mat ném

& M Ngodi ra chiing ta con cé thé goi cdc lénh mdt 3D chudn
bang cdch go tir ban phim nhu sau:

B1: Command: 3d J

B2: Enter an option [Box/Cone/DIsh/DOme/Mesh/Pyramid/Sphere/Torus/Wedge]:

Nhap tén mot mit chuén sau d6 nhan Enter. Cac thao tdc vé tuong tu nhu trén.



CHUONG V:
MAT LUOI PA GIAC (3D POLYGON MESHES)

Mat do luGi phu thudc bdi hai bién: Surftabl(Puong kinh tuyén) va Surftab2(PDuong vi
tuyén). Néu mat do hai bié€n nay cang 16n thi mo hinh tao ra cang dep va min. Khi tao
mo hinh nén dinh hai bién nay trudc.
* Cach tao:

Command: surftabl .

Enter new value for SURFTABI1 <15>: Nhap s6 duong kinh tuyén

Command: surftab2 .|
Enter new value for SURFTAB2 <6>: Nhap s6 duong vi tuyén

I. Lénh Edgesurf (Mat dang tam tham bay)

Lénh nay tao mat ludi tir 4 canh ¢6 cac dinh trung nhau, mat nay c6 dang tdm tham
bay. Cac canh nay c6 thé 1a Line, Arc, 2Dpline, 3Dpline, Spline... Canh dau tién dugc
chon xdc dinh chiéu M cta ludi (Mat do luéGi theo huéng M — bién Surftabl), canh dugc
chon thit hai xdc dinh chiéu N (Mat do Iudi theo huéng N — bién Surftab2). Tuy vao gia tri
cac bién nay ta thu duogc cac mat khac nhau.

* Cac cach phat lénh:

— C4ch 1: Trén thanh menu: Draw\ Surfaces\ Edge Surfaces.

— C4ch 2: Kich chudt vao biéu tuong tuong ting trén thanh Surface.

— C4ch 3: Command: Edgesurf
Command: edgesurf .

Current wire frame density: SURFTABI=20 SURFTAB2=20

Select object 1 for surface edge: Chon canh thit nhat xac dinh chiéu M luéi.

Select object 2 for surface edge: Chon canh thit hai x4dc dinh chiéu N Iuéi.

Select object 3 for surface edge: Chon canh thit ba.

Select object 4 for surface edge: Chon canh thi tu.

& Chu y: N€u ta chon canh ¢6 cac dinh khong trung véi cac dinh cac canh khéac s€ xuit

hién dong thong bao 1a canh dugc chon khong tring vé6i canh khéc.



I1. Lénh Revsurf (Mat tron xoay)

Lénh Revsurf ding dé tao mit tron xoay bang cach xoay mot d6i tugng 2D chung quanh
mot truc xoay. Mat do luéi duoc dinh boi bién Surftabl, Surftab2.
* Cac cach phat lénh:
— C4ch 1: Trén thanh menu: Draw\ Surfaces\ Revolved Surfaces.
— C4ch 2: Kich chudt vao biéu tuong tuong ting trén thanh Surface.
— C4ch 3: Command: Revsurf
Command: revsurf .
Current wire frame density: SURFTABI=20 SURFTAB2=20
Select object to revolve: Chon dudong cong cin tao mat tron xoay, duong cong nay
¢6 thé 1a: arc, line, circle, 2Dpline, 3Dpline.
Select object that defines the axis of revolution: Chon truc xoay la line hoac
2Dpline, 3Dpline, Spline.
Specify start angle <0>: Vi tri bat ddu mat tron xoay.
Specify included angle (+=ccw, -=cw) <360>: G6c xoay quanh truc xoay, chiéu
duong theo chiéu nguoc chiéu kim dong ho.

Cac hinh trude khi Revsurf

Cac hinh sau khi Revsurf



II1. Lénh Rulesurf (Mat ké)

Lénh Rulesurf tao mat ké gitra hai duong bién dugc chon, mat nay c6 cac duong ke la cac
duong thang. Mat do ludi (S6 cdc dudng ké) dinh béi bién Surftabl.
* Cac cach phat lénh:
— C4ch 1: Trén thanh menu: Draw\ Surfaces\ Ruled Surfaces.
— C4ch 2: Kich chudt vao biéu tuong tuong ting trén thanh Surface.
— C4ch 3: Command: Rulesurf
Command: rulesurf .
Current wire frame density: SURFTABI=12
Select first defining curve: Chon dudng bién thi nhat.
Select second defining curve: Chon dudng bién thit hai.
@ Cha y: Hai dudng bién c6 thé 1a: Line, Arc, Circle, 2DPline, 3DPline, Spline, hodc
3DSpline. Mot trong hai dudng cong c¢6 thé 1a mot diém.

. ARC
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IV. Lénh Tabsurf (Mat tru)

Lénh Tabsurf dung d€ tao mat luéi tru theo hinh dang ctia dudng chuin quét doc theo
vecto dinh huéng, Mat do 1u6i (S6 dudong sinh) dinh bang bién Surftabl.
* Cac cach phat lénh:
— Cach 1: Trén thanh menu: Draw\ Surfaces\ Tabulated Surface.
— Céch 2: Kich chuot vao biéu tugng tuong ting trén thanh Surfaces.
— Cach 3: Command: Tabsurf
Command: tabsurf J
Select object for path curve: Chon dudng chuin mit tru: cé thé 1a Line, Arc, Circle,
2Dpline, 3Dpline, Ellipse.
Select object for direction vector: Chon vecto dinh huéng: Line, 2Dpline, 3Dpline md.



Vecto dinh

Vecto dinh huéng
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CHUONG VI:
TAO MO HINH 3D KHOI RAN (SOLIDS)

Mo hinh khoi ran 3D ciia AutoCAD ding dé mo td vt thé' 3 chiéu. Trong mo

hinh nay ta cé thé xdc dinh duoc cdc ddc tinh hinh hoc, co hoc cua vdt thé':

— Tinh dién tich, thé tich, toa do trong tam.

— Tinh khoi luong, momen qudn tinh.

— Tir mo hinh khoi rdn, ta tao duoc cdc hinh chiéu thang géc (hinh chiéu dimg,
hinh chiéu bdng...) ctia vat thé.

— Quan sdt mo hinh khong cé nét khudt, cdac duong chuyén tiép, té béng vdt thé.

— Tao hinh dnh dong moé phong dong hoc cuia két cdu, nguoi mdy...
I. Tao cac mién (Region)

Mién 12 mot vat thé rdn khong c6 khoi lugng. D€ tao mot mién ta chi can v& mot doi tuong
2D sau d6 dung lénh Region dé tao mién.
Bl: Command: reg .|

B2: Select objects: Chon cac doi tugng can tao mién
& Luu y: Cic d6i tugng tao mién phai 1a mot d6i tugng khép kin.

I1. Khéi hop chir nhat (Lénh Box)

* Cac cach phat lénh:
— Céch 1: Kich chuot vao biéu tugng trén thanh Solids.
— C4ch 2: Draw\ Solids\ Box.
— Céch 3: Command: Box
Command: box ./
Specify corner of box or [CEnter] <0,0,0>: Nhap diém goc thit nhat ctia dudng chéo
khoi hodc nhap CE dé vé khoi theo tAm khoi.
Specify corner or [Cube/Length]: Nhap diém goc doi dién clia dudng chéo khoi,
hodc lua chon céc lua chon sau:

+ Néu chon L: Tao khoi hop xuat hién cac dong nhac phu sau:
Specify length: Nhap vao chiéu dai ctia khoi theo phuong X.
Specify width : Nhap vao chicu rong ctia khoi theo phuong Y.
Specify height: Nhap vao chicu cao ctia khoi theo phuong Z.



+ Néu chon C: Tao khéi lap phuong xuat hién dong nhac phu sau:
Specify length: Nhap vao canh ctia khéi 1ap phuong.

Khoi ran hop

III. Khoi hinh ném (Lénh Wedge)

* Cac cach phat lénh:
— Céch 1: Kich chuot vao biéu tugng trén thanh Solids.
— Cach 2: Draw\ Solids\ Wedge.
— Cach 3: Command:Wedge
Command: wedge
Specify first corner of wedge or [CEnter] <0,0,0>: Nhap vao toa do mot diém goc.
thit nhat ctia kh6i ném hoac chon C dé tao khoi ném theo tam.
Specify corner or [Cube/Length]: Nhap vao goc thit hai cua khoi ném hoac lua chon

céc lua chon sau:

+ Néu chon L xuat hién cac dong phu sau:
Specify length: Nhap vao chiéu dai khoi ném theo truc X.
Specify width: Nhap vao chiéu rong khdi ném theo truc Y.
Specify height: Nhap vao chi€u cao khéi ném theo truc Z.

+ Néu chon C thi kh6i hinh ném ¢6 3 canh bing nhau va ta chi cAn nhap chiéu

dai mot canh tai dong nhéac sau do.

Khoi ran ném



IV.

Khoi nén (Lénh Cone)

Lénh Cone tao khoi nén cé ddy la Circle hoac Ellipse.

* Cac cach phat lénh:

Cich 1: Kich chuot vao biéu tugng trén thanh Solids.
Céch 2: Draw\ Solids\ Cone.

Cach 3: Command: Cone

Command: cone

*Ca

Current wire frame density: ISOLINES=4
Specify center point for base of cone or [Elliptical] <0,0,0>:
¢ lua chon:

Specify center point for base of cone: Chon tam hinh tron ctia mat ddy nén, cdc dong nhic

phu nhu sau:

*Ell

Specify radius for base of cone or [Diameter]: Ban kinh hoac nhap D cho duong
kinh dudng tron day.

Specify height of cone or [Apex]: Nhap vao chiéu cao hinh nén hoic lua chon Apex.
dé xéc dinh vi tri dinh ctia khéi rdn nén, do d6 ta cé thé tao kh6i nén ndm ngang,
thang ding, nim xién...

iptical: Mat day non c6 hinh Ellipse, dong nhéic phu nhu sau:

Specify axis endpoint of ellipse for base of cone or [Center]: Nhap vao toa do diém
dau ctia mot truc hoic chon C dé chon tam Ellipse.

Specify second axis endpoint of ellipse for base of cone: Toa do diém con lai cla
truc.

Specify length of other axis for base of cone: Khoang cach nlra truc con lai cla
Ellipse.

Specify height of cone or [Apex]: Chiéu cao clia n6n hoiac chon Apex dé dinh vi tri
cta dinh khdi ran non.

Dy DT

Céc dang khoi ran non



V. Khoi tru (Lénh Cylinder)

Lénh Cylinder dung dé vé& khoi tru c6 ddy 1a Circle hoac Ellipse.
* Cac cach phat lénh:
— C4ch 1: Kich chuot vao biéu tuong trén thanh Solids.
— C4ch 2: Draw\ Solids\ Cylinder.
— Cach 3: Command: Cylinder
Command: cylinder J
Current wire frame density: ISOLINES=4
Specify center point for base of cylinder or [Elliptical] <0,0,0>: Nhap vao tam cua
khoi tru hodc chon E dé vé khéi tru ¢6 ddy 1a Ellipse.
Specify radius for base of cylinder or [Diameter]: Nhap vao ban kinh hodc nhap D dé
xac dinh duong kinh cua day khoi tru.
Specify height of cylinder or [Center of other end]: Nhap vao chiéu cao ctia khoi tru

theo truc Z hoic go C dé xéc dinh tam toa do mat dinh tru.

Céc dang khoi ran hinh tru

VI. Khoi cau (Lénh Sphere)

* Cac cach phat lénh:
— Céch 1: Kich chuot vao biéu tugng trén thanh Solids.
— C4ch 2: Draw\ Solids\ Sphere.
— C4ch 3: Command: Sphere
Command: sphere J
Current wire frame density: ISOLINES=4

Specify center of sphere <0,0,0>: Chon tam cua khoi cau.

Khéi ran cau

Specify radius of sphere or [Diameter]: Nhap vao ban kinh hoic gd D dé xéac dinh

duong kinh cta khoi cau.



VII. Khoi xuyén (Lénh Torus)

* Cac cach phat lénh:
— C4ch 1: Kich chuot vao biéu tugng trén thanh Solids.
— C4ch 2: Draw\ Solids\ Torus.
— Cach 3: Command: Torus
Command: forus
Current wire frame density: ISOLINES=4
Specify center of torus <0,0,0>: Nhap vao tam cua khdi xuyén.
Specify radius of torus or [Diameter]: Nhap vao ban kinh hodc go D dé€ xdc dinh
duong kinh ctia khoi ran xuyén (Tir tAm xuyén dén tam ong xuyén).
Specify radius of tube or [Diameter]: Ban kinh hodc go D dé xac dinh dudng kinh

clia Ong xuyén.

Khéi ran xuyén

VIII. Kéo dai doi tuong 2D thanh khoi ran 3D (Lénh Extrude)

Lénh Extrude ding d€ kéo hinh 2D theo truc Z thanh mot khai ran 3D. Cac doi tuong 2D
6 thé kéo thanh khoi rdn bao gom: Pline kin, Polygon, Circle, Ellipses,... cic da tuyén
khong dugc c6 cidc phan doan giao nhau.
* Cac cach phat lénh:
— C4ch 1: Kich chuot vao biéu tuong trén thanh Solids.
— Cach 2: Draw\ Solids\ Extrude.
— C4ch 3: Command: Extrude
Command: ext ./
Current wire frame density: ISOLINES=4
Select objects: Lua chon céc doi tugng 2D, cdc doi tugng nay nim trong mat phang
XY.
Select objects: Ti€p tuc lua chon cac doi tuong can kéo dai hoac nhan Enter két thic
viéc lua chon.
Specify height of extrusion or [Path]: Nhap vao chiéu cao can kéo dai hodc nhap P dé
kéo dai doi tugng theo duong dan.



Specify angle of taper for extrusion <0>: Nhan Enter hoac nhap vao gia tri goc
nghiéng, géc gifta mat Solid dugc tao vudng géc v6i mat phang XY, gid tri ¢ thé am
c6 thé duong.

* Cac d6i tuong 2D cin O
kéo dai

* Cac doi tuong 2D kéo

dai theo chiéu cao

Path
* Cac doi tuong 2D kéo \
dai theo duong dan Path

» Chu y:

- Path c6 thé 1a: Line, Arc, Circle, Pline 2D, Spline. Path khong thé cliing ndm trong mot

mit phang véi hinh dang 2D 1a d6i tuong dugc chon dé kéo dai.

- Hinh dang 2D dugc kéo dai luon vuong géc v6i dudng dan Path tai diém cu6i cuia no.
IX. Khoi tron xoay (Lénh Revolve)

Lénh Revolve dung dé tao khoi ran tron xoay bang cdch xoay mot d6i twong 2D chung
quanh duong tam xoay. Dai tugng 2D 1a mot Circle, Region, Ellipses hoac 2D pline c6 so
canh 16n hon hoac bang 3.
* Cac cach phat lénh:
— C4ch 1: Kich chuot vao biéu tuong trén thanh Solids.
— C4ch 2: Draw\ Solids\ Revolve.
— Cach 3: Command: Revolve
Command: rev J
Current wire frame density: ISOLINES=4
Select objects: Lua chon doi tugng.
Specify start point for axis of revolution or define axis by [Object/X (axis)/Y (axis)]:
Chon duong tam xoay.
* Cac lua chon chon duong tam xoay:
Specify start point for axis of revolution: Chon diém dau ctia dudng tam xoay.
Specify endpoint of axis: Chon diém thit hai ctia dudng tam xoay.
+ Néu chon Object: Chon mot doi tuong lam dudng tam xoay.



+ Néu chon X, Y: Duong tam xoay la truc X hoac truc Y.

* Sau khi lua chon duong tam xoay xuat hién dong nhac sau:
Specify angle of revolution <360>: Gié tri géc xoay.

)

Trudce khi Revolve Sau khi Revolve

X. Mot so phép toan dai s6 cho khoi ran: Cong khoi ran (Union), trir
khoi ran (Subtract), giao khoi ran (Intersection)

M6 hinh 3D khéi ran duoc két hop tir nhiéu khdi rdn co s& goi 1a khéi ran da hop. Dé két
hop cdc khéi ran co s diung cédc phép toan dai s6 Boole: Cong (hop) khoi ran (Union), Trir
khoi ran (Subtract), Giao khoi ran (Intersect).
1. Cong cac khoi ran (Lénh Union):
Lénh Union diung dé tao cdc Region hodc Solid da hgp bang phép cong céac Solid hoic
Region thanh phan.
* Cac cach phat lénh:
— Céch 1: Kich chuot vao bi€u tugng trén thanh Solids Editing.
— C4ch 2: Modify\ Solids Editing\ Union.
— C4ch 3: Command: Union
Command: uni
Select objects: Chon cdc khoi ran can cong.
Select objects: Chon ti€p cdc khéi ran can cong hodc nhan Enter dé két thic viéc lua chon
va thuc hién 1énh.
2. Trir cac khoi ran (Lénh Subtract):
Leénh Subtract ding tao céc Solids giao hop bang cach trir cdc Solids.
* Cac cach phat lénh:
— Céch 1: Kich chuot vao biéu tugng trén thanh Solids Editing.

— Cach 2: Modify\ Solids Editing\ Subtract.
— (Cach 3: Command: Subtract



Command: su J
Select solids and regions to subtract from ...
Select objects: Lua chon cac doi tuong trir.
Select objects: Tiép tuc lua chon cac doi tugng trir hoac nhan Enter két thic viéc Iua
chon.
Select solids and regions to subtract ...
Select objects: Lua chon cac doi tuong bi trur.

Select objects: Tiép tuc lua chon cac doi tugng bi trir hoac nhan Enter két thic viéc

lua chon.
Trudce khi
Subtract
Sau khi
Subtract
Trudce khi Union Sau khi Union

3. Giao cdc khoi ran (Lénh Intersect):

Lénh Intersect tao cac Solid da hop bang phép giao cac Solid thanh phan. Khi tao Solid da
hgp chi giit lai phan giao nhau gitta cac Solid dugc chon.
* Cac cach phat lénh:
— C4ch 1: Kich chudt vao biéu tuong trén thanh Solids Editing.
— C4ch 2: Modify\ Solids Editing\ Intersect.
— Cach 3: Command: Intersect
Command: in J
Select objects: Chon cdc khoi rin cin 14y giao.

Select objects: Tiép tuc lua chon hodc nhan Enter dé két thiic viéc lua chon.

Trudc khi Intersect Sau khi Intersect



Chuong VII:
HIEU CHINH MO HINH KHOI RAN

I. Vat mép canh khoi ran (Lénh Chamfer)

Lénh Chamfer ding dé vat mép cdc canh khoi ran. Lénh ndy s& tu dong tao ra mot khoi
ran phu va sau do s€ cong hodc trir v6i khoi rin ma ta chon canh dé vat.
* Cac cach phat lénh:
— C4ch 1: Kich chut vao biéu tuong tuong ting trén thanh Modify.
— C4ch 2: Modify\ Chamfer.
— Cach 3: Command: Chamfer
Command: cha J

(TRIM mode) Current chamfer Distl = 0.0000, Dist2 = 0.0000
Select first line or [Undo/Polyline/Distance/Angle/Trim/mEthod/Multiple] :
Base surface selection...: Chon mot canh trén mat vat co so.

Enter surface selection option [Next/OK (current)] <OK>: Chon N hoac nhan

Enter dé chuyén mit co s& hodc chap nhan mit co sd.

Specify base surface chamfer distance: Nhap khoang cach vat trén mat co so.

Specify other surface chamfer distance <10.000>: Nhap khoang cach vat trén mat

keé.

Select an edge or [Loop]: Chon canh vat hodc nhap L d€ vét toan bo mit co so.
:\Base

@ ‘ surface

Trudc khi Chamfer Sau khi Chamfer

Surface

~/ chamfer

d
1




II. Tao goc luon tai giao tuyén giita cac mat cua khoi ran (Lénh Fillet)

Lénh Fillet ding dé tao géc luon (cho giao tuyén 16m) va bo tron (cho giao tuyén 16i). Khi
thuc hién I1énh Fillet , AutoCAD sé tu dong tao thém khoi rdn co s phu va s& cong hoic
trir khéi ran co s& ndy vdi khoi rdn ma ta chon canh dé tao goc lugn.
* Cac cach phat lénh:
— Céch 1: Kich chuot vao biéu tugng tuong ting trén thanh Modify.
— Céch 2: Modify\ Fillet.
— C4ch 3: Command: Fillet
Command: f
Current settings: Mode = TRIM, Radius = 10.0000
Select first object or [Polyline/Radius/Trim]: Chon canh solid can luon goc.
Enter fillet radius <10.0000>: Nhap gia tri ban kinh Fillet.
Select an edge or [Chain/Radius]: Chon giao tuyén dé Fillet.
Select an edge or [Chain/Radius]: Chon ti€ép giao tuyén hoac nhan Enter két thic

viéc lua chon.

Trudc khi Fillet %

Sau khi Fillet




III. Cat khoi ran thanh hai phan (Lénh Slice)

Lénh Slice dung dé cit tdich mot khoi ran thanh hai khéi ran riéng biét. Lénh nay st dung
trong viéc tao cdc mo hinh 3D c¢6 hinh dang dac biét.
— C4ch 1: Kich chudt vao biéu tuong tuong ting trén thanh Solids.
— C4ch 2: Draw\ Solids\ Slice.
— C4ch 3: Command: Slice
Command: s/ .
Select objects: Chon d6i tuong can cat.
Select objects: Specify first point on slicing plane by
[Object/Zaxis/View/XY/YZIZX|3points] <3points>: Chon 3 diém clia mit phing cat
hodc chon mit phing cit theo cdc Iwa chon tuong tu nhu chon mat phing d6i xing
cta lénh Mirror3D.
Specify a point on desired side of the plane or [keep Both sides]: Kich mot diém

thuoc phan khéi ran can giit lai hodc gd B d€ giit lai ca hai phan ctia khéi rén bi ct.

/

Trudc khi Slice Sau khi Slice chon Bdé ~ >au khi Slice chon mot

e s, diém thuoc phéan can
gilt lai hai phan cua cua ot et e
Khéi tén bi cat gitt lai khoi ran bi cat



CHUQONG VIII:
CAC LENH HO TRQ THIET KE MO HINH 3D

I. Phép xoay cac doi tuong chung quanh moét truc (Lénh Rotate3D)

Lénh dung dé quay cdc doi tuong chung quanh mot truc.

* Cac cach phat lénh:
— C4ch 1: Modify\ 3D Operation\ Rotate 3D.
— C4ch 2: Command: Rotate3D.

Command: rotate3d

Initializing...
Current positive angle: ANGDIR=counterclockwise ANGBASE=0
Select objects: Chon doi tugng can quay.
Select objects: Ti€p tuc chon d6i tugng quay hodc nhan Enter dé két thic viéc lua
chon.
Specify first point on axis or define axis by:
[Object/Last/View/Xaxis/Yaxis/Zaxis/2points] : Chon diém tht nhét cua truc quay hoic
str dung cac lua chon khac.
[Object/Last/View/Xaxis/Yaxis/Zaxis/2points]: Specify second point on axis: Chon
di€ém tht hai ctia truc quay.
Specify rotation angle or [Reference]: Gia tri géc quay hodc chon R dé nhap géc tham
chiéu.

* Cac lua chon khi chon truc quay:

2Point : Truc quay di qua hai diém. Chiéu duong géc quay theo chiéu ngugc chiéu kim
dong hé tir diém thit hai huéng vé diém thi nhat.

Object: Truc quay 1a mot d6i tuong 2D: Line, Arc, Circle, hoac 2Dpline. Néu doi tuong
la Line hodc phan doan thang clia 2Dpline thi truc quay chinh 1a doan thing
nay, con néu doi tugng la duong tron hoac cung tron, hoac phan doan cung tron
ctia pline thi truc quay s& 1a dudong thang di qua tam va vuong géc véi mit
phéng chita cung hodc dudng tron doé.

Last : Quay cdc doi tugng chung quanh truc quay cua lénh Rotate3D thuc hién trude
do.

View : Truc quay la dudng thang vuong géc véi man hinh va di qua diém ta chon.

Xaxis : Truc quay la dudng thang song song véi truc X va di qua diém nim trén dudng
thang ndy.

Yaxis : Truc quay la dudng thing song song véi truc Y va di qua diém nim trén dudng
thang ndy.

Zaxis : Truc quay la dudng thang song song Vvéi truc Z va di qua diém nam trén dudng
thang ndy.



Vi du:

//r\
< N
N ) Y
K \)\\ 7
N 7/
N
N

/
o,
7 ¢ Roainange=9
II. Phép lay doi xing cac doi tuong qua mot méit phang (Lénh Mirror3D)
Lénh Mirror3D diing dé tao cdc d6i tugng mdi, d6i xding véi cac doi tugng sdn c6 dugc
chon qua mat phang doi xing.
* Cac cach phat lénh:
— C4ch 1: Modify\ 3D Operation\ Mirror 3D.
— C4ch 2: Command: Mirror3D

Command: mirror3d

Initializing...

Select objects: Chon cac doi tugng can lay doi xing.

Select objects: Chon ti€p cac d6i tuong hodc nhan Enter dé két thic viéc lua chon.

Specify first point of mirror plane (3 points) or:

[Object/Last/Zaxis/View/XY/YZ/ZX/3points] <3points>: Chon diém diu tién clia mit

phang d6i xting (Miac dinh mat phang déi xing di qua 3 diém).

[Object/Last/Zaxis/View/XY/YZ/ZX|3points]<3points>: Specify second point on

mirror plane: Chon diém thit hai clia mat phang d6i xing.

Specify third point on mirror plane: diém thit ba clia mat phang doi xiing.

Delete source objects? [Yes/No] <N>: Cé muon xoa cac doi tugng chon hay khong?

* Cac lua chon xac dinh mat phang doi xing:

3Point : Mt phang doi xitng duoc xéc dinh béi 3 diém.

Object : Mat phang d6i xting 12 mat phang di qua déi tuong dugc chon.

Last : St dung lai mat phang d6i xiing ctia 1énh Mirror3d thuc hién truée do.
Zaxis : Chon mit phing déi xiing bang cdch xdc dinh géc toa do va mot diém

dinh chiéu cua truc Z.



View : Mat phang doi xting song song v6i mit phang quan sat tai diém nhin hién
tai va di qua diém duoc chon (diém ma mit phang d6i xing di qua.
XY/YZ/ZX : Mait phang déi xiing song song v6i mat phang XY (hoic YZ, hoac ZX) va

di qua diém ma ta x4c dinh.

Mait phéng d6i xiing

Trudc khi Mirror3D Sau khi Mirror3D

III. Sao chép day cac déi tuong trong khong gian 3 chiéu (Lénh 3Darray)

Lénh 3Darray dung dé sao chép cac d6i tuong ra diy dang hinh chit nhat
(Rectangular — theo hang (Rows), cot (Columns), 16p (levels)) hodc sao chép xung quanh
mot dudng tam (Polar), cdc doi tugng nay nam trong khong gian 3 chiéu.
* Cac cach phat lénh:
— Cach 1: Modify\ 3D Operation\ 3D Array.
— C4ch 2: Command: 3Darray
Command: 3darray
Select objects: Chon cac doi tugng can sao chép.
Select objects: Chon ti€p cac doi tugng can sao chép hoac nhan Enter két thic lua
chon.

Enter the type of array [Rectangular/Polar] <R>: Lua chon cach sao chép.

» Néu sao chép theo hinh chir nhat nhap vao R xuat hién cac dong phu sau:
Enter the number of rows (---) <I1>: S6 hang can tao.
Enter the number of columns (///) <I>: S6 cot can tao.
Enter the number of levels (...) <I>: S6 16p can tao.
Specify the distance between rows (---): Khoang céach giita cac dong.
Specify the distance between columns (///): Khoang cach gitta cac cot.
Specify the distance between levels (...): Khoang cach gitra cac 16p.



» Néu sao chép quanh mot truc lua chon P cac dong nhac phu sau xuat hién:
Enter the number of items in the array: Nhap vao s6 phan tit can tao.
Specify the angle to fill (+=ccw, -=cw) <360>: Nhap vao géc quay quanh truc, goc
c6 gia tri am (-) néu cung chiéu kim dong ho, cé gia tri duong (+) néu ngugc chiéu
kim dong ho.
Rotate arrayed objects? [Yes/No] <Y>: C6 quay cac do6i tugng khi sao chép hay
khong?
Specify center point of array: Chon diém dau thit nhét clia truc quay.

Specify second point on axis of rotation: Chon diém thit hai ctia truc quay.

©® g

Truc quay
Sao chép theo Rectangular Sao chép theo Polar

IV. Sap x€ép cac doi tuong trong khong gian 3 chiéu (Lénh Align)

Lénh Align dung dé doi va quay céac d6i tuong trong khong gian 3 chiéu.
*Cac cach phat lénh:
— Cach 1: Modify\ 3D Operation\ Align.
— C4ch 2: Command: Align
Command: al J
Select objects: Chon d6i tugng can sap xép.
Select objects: Chon ti€p cac d6i tugng can sip x€p hodc nhan Enter két thic lua
chon.
Specify first source point: Chon diém ngu6n thit nhat.
Specify first destination point: Chon diém doi dén thi nhat.
Specify second source point: Chon diém nguén thit hai.
Specify second destination point: Chon diém doi dén thit hai.
Specify third source point or <continue>: Chon diém nguén thit ba.
Specify third destination point. Chon diém doi dén thi ba.
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Trude khi Align P1 Sau khi Align

V. Ghi kich thuéc va to mat cat cac mo hinh 3D

D€ ghi kich thu6c hodc t6 mit cit clia cdc d6i tugng trong mo hinh 3D, ta thay d6i hé toa
do UCS sau d6 cho d6i tugng can ghi kich thu6c nim trong mat phing lam viéc (mat
phang XY) cta UCS hién hanh va ghi kich thuéc hodc t6 mit cét twong tu nhu ghi trong
ban vé 2D.

Ghi kich thuéc

V1. In mo hinh 3D

* Gém cdc bwdc co bdn sau:

B1: Chuyén hé tryc toa d6 quy udc cho hinh vé (UCS --> X, Y, 7).

B2: Click chon Layout can in.

B3: Tao cac khung nhin can thiét bang 1énh Vports --> Chon cac khung nhin can
thiét... (Néu can).

B4: Diéu chinh cac d6i tuong can thiét --> Ghi kich thudc, Chén Block, Khung
tén can thiét... (Néu can).

B5: Cai dit trang in (Page Setup): File --> Plot...--> Thiét lap trang in, May in,
Gidy in, Viing in, Ché d6 mau in, Céc ty 1& can thiét. ..

> Sau khi chon cdc théng sé thich hop ta click chon Ok.
> Luwu y: Trong chuong trinh AutoCAD nén tdp ky nang nhin trudc khi vé.

Nhin khdi quat déi twong vé, nén vé bdt dau tir dau ?, két thic tir dau ? va
dung nhitng lénh nao la don gian nhat, nhanh nhat ?...



CHUONG IX:

TO BONG MO HINH KHOI RAN 3D

I. Phi mau lén mo hinh khoi ran (Shade)

Lénh Shade pht 1én doi tuong 3D bdéng cua mau goc va che giau cic nét khuat. N6 khong

anh hudng clia 4nh sang. Ban vé Shade thudong dung dé xem, khong dung dé in ra gidy.

* Cac cach goi lénh:

— C4ch 1: View\ Shade\ Chon céach t6 tuong tng.

— Cach 2: Kich chon céich to tugng ting trén thanh cong cu Shade.

— Cach 3: Command: Shademode\ Nhap chon céch t6 tuong tng.

* Thanh cong cu Shade:

Shade

A Dwd @

@ 2D Wireframe }

@,g 30 wireframe

Iff_:] Hidden

kg Flat Shaded
'J Gouraud shaded ——p
[‘fﬁ Flat Shaded, Edges On ——p
@ Gouraud shaded, Edges On —p

Dang khung day.

Dang khung day nhung che khuat cac nét bén trong.
Dang béng sic canh.

Dang bong min.

Dang béng sac canh ¢6 dudng luéi bao quanh.

II. Lénh to bong khoi ran

Dang béng min c¢6 duong luéi bao quanh.

(Render)

Lénh Render dung dé t6 bong d6i twong 3D tly theo diém chi€u sdng, cudng do sdng va
loai sang...lam cho anh c6 an tuong nhu that.

* Thanh cong cu Render:

o Render...
Render
: - o — TR, - Ia SCENE, .,
2 9 Br S Fd EbiVE QD .
N A . Materials. ..
1. Tao nguon sang (Lénh Light): % ;:t:::; o
Khi té bong mé hinh chiing ta nén tao nguon sing dé hinh T
dnh trong giong nhu thdt va hdp dan hon. =
; ; L B8 Background. ..
* Cac cach goi lénh: K oo
— Cach 1: View\ Renden\ Light. .. ¢ Landscape Hew. ..
— C4ch 2: Kich chudt vao biéu tuong ting trén thanh Render. A/ Lathiare E_dit"'
;E| Landscape Library, ..
— C4ch 3: Command: Light
ﬁ Preferences. ..
& statistics...




* Sau khi goi 1énh xuat hién hop thoai:
» New: Tao nguon sang mai.

Lights: Danh sdch nguon sang.

Cic kiéu ngudn sdng:

— Point light : Nguén sang diém.
— Spot light  : Nguon séang cuc bo .

— Distant light : Ngudn sdng song song.

o o« A , o« A . ,
» Ddc diém chung cho cdc kiéu roi sang:

— Intensity : Diéu chinh cuong do sing.
Color

Lights X
Lightz: Ambient Light
Interzity:
< *
Calar
Red: hd >
Green: £ I
) Bluie: < |>
.
[ 0K ] [ Cancel ] [ Help ]

: Thay d6i mau sic nguén séng.

Modify : Thay d6i lai mot nguén sang
cu da chon.

Select
Delete

: Chon diém gén 4nh sdng.

: Dung dé x6a 4nh sang khong dung dén nita.

North location : Néu chon thi ta phai x4dc dinh lai huéng Bac.

a. Hop hoi thoai nguon sang point light:

Light name: Tén nguodn sang.

Intensity : Cuong do sang, néu gia tri

nay bang 0 thi ngudn sang bi tét.

Position

+ Modify: Xac dinh vi tri nguon sang.

+ Enter light location <current>: Chon
diém chi€u sdng.

+ Show: D€ hién vi tri ngudn sang.

Color: Chon mau nguén sang qua 2 nit:

Select Color...va Select Indexed...

Attenuation: Dinh cach thic giam cuong

do sang theo khoang cach.

+ None

Mew Point Light

Intensity:
<

Light M arme:

945.04

»

Fosition

[ Modip<

J

Show... ]

Calor
Red:
Green:

Eilue:

] < >
] = >

Altenuation

() Mone

(&) Inverse Linear

) Inverse Square
Shadows:

[1 Shadow On

[ Shadow Options...

[ Ok ] [ Cancel

] [ Help ]

: Khong giam theo khoang cach.

+ Inverse linear : Cuong do ty 1€ nghich véi khoang cach.

+ Inverse square :

Cuong do ty 1é nghich véi binh phuong khoang céch.

Shadow: Diéu khién viéc t6 bong vat thé qua nit Shadow Options...

b. Hop hoéi thoai nguon sing spot light:

* Tuong tw nguon sang point light.
* Khdc biét:

Hotspot : Vung séng.
Falloff : Vung sdng mo.
Modify : Xac dinh vi tri nguon sang.
+ Enter light target <current>: Vi tri
muc tiu.
+ Enter light location <current>: Vi
tri ngudn sang.

New Spotlight Ra
Intensity: 345.04 & >
% > Falaff

Position < >

[ Modiys | [ Show. | Aftenustion

Calar © None

) ¢ 3 (%) Inverse Linesar

Red: ]

e ¢ &S () Inverze Square

Bl < > Shadows:
[] Shadow On

Select Color...
[ Shadow Options.... ]
Select Indexed...
[ Ok ] [ Cancel ] [ Help ]




c. Hop héi thoai nguon sang distant light:
* Tuong tw nguén sdang point light.

S Khdc biét : New Distant Light
. . . Light N ame:
— Enter light direction TO <current>: el < 3 | Ao aliude
Vi tri muc tiéu. £or
) . . ) Ried < >
— Enter light direction FROM <current>: | ;... < > &
Vi tri nguon sang. Blue < >
, A ~ - Select Color T
— Nt Sun angle calculator : Anh sdng mat ‘ 3 - ,
tI'O'l . Shanes Light Source Vector
* i A ié 0 01 1° adow On
Khi chon xuat hién hop hoi thoai: DS“S:d Dm % v z
. [ Shadon Bpiors
— Date :
ate Ngay o e N
— Clock time : Gi0, xac dinh theo kiéu gio
trong hop thoai bén duéi. Lo [coea ] [te]

— Nt geographic location : Chon ving
trén ban do thé gidi.

Sun Angle Calculator E Geographic Location
g kS [North &merica ‘| [7] Nearest Big City
ek icl fngh 215 Alide 348 L e .
Clock Time: ~ {15:00 £ b
PST | []Daylight Savings
Latluce: wR | & *
Longiude:  [12237 | ke
g : S S ! San Bermardina C&
Narth v et v
- : Solar Time: 14:57 Latitude: n
Langitude: 117.29
I 0K 1 [ Cancel ] [ Help ] [ o 1 [ r— ] [ Hoh ]

2. Phéi hop canh va nguon sang (Lénh Scene):
Muc dich la giup nguoi st dung nhin cdc doi tuong dd dinh sdn véi nhitng viing dnh
sang khdc nhau.
* Cac cach goi lénh:
— Cach 1: View\ Render\ Scene...
— Céch 2: Kich chuot vao biéu tugng ting trén thanh Render.

— Céch 3: Command: Scene

+ Chon New roi dat tén trong muc Scene name.

+ Chon tén tdm nhin trong ctta s6 Views (Current: Viing nhin hién hanh).

+ Chon tén nguodn sang twong tng vGi tAm nhin nay (ALL: Chon tit ca nguon sang).
Chon xong --> OK.

Mew Scene

Scenes
: [ Mew. . ] Wiewes Lights=
[ Ok, ] [ Cancel ] [ Help ] Lox J [ Cancel | [ Heie |




3. Lénh Rmat (Materials):
Khi ta thiét ké mot moé hinh va trinh dién né ¢ dang mo hinh phdéi canh , néu muon
thiét phuc nguoi xem thi chiing ta nén chon mdu vdt liéu dé gdn cho cdc doi tuong.

Cach 1 : View\ Render\ Materials...

— C4ch 2 : Kich chuot vao biéu tugng tng trén thanh Render.

(Dung chung cho Modify va Duplicate)

Material name: Tén chat liéu.

Cich 3 : Command: Rmat
histoiic
+ Vat liéu mac dinh 12 GLOBAL.
+ Modify : Stra déi tinh chat cuia vat [ Bem.. ]
lieu dang chon. e
+ New : Tao vat liéu méi. BT =
+ Duplicate : Tao vat liéu méi tu vat [ Moteiobs Libro. ]
liéu c6 san. | == ]
+ Standard : Cic kiéu vat liéu. (o) (cowe ] [roe ]
+ Select  : Chon mot vat liéu ¢6 san
dé gan cho d6i tuong.
+ Attach  : Chon d6i tugng muon gan vat liéu.
+ By ACI : Chon d6i tugng theo mau.
+ By layer : Gén theo 16p. iy ey §
+ Material Library: Thu vién c4c vat e —
liéu c6 san. AMOEEA PATTERN
+ Preview : Xem truéc vat liéu. . P
+ Import : Chon vat liéu. o ] [BHERATE
+ Export B6 xung vat liéu vao thu e
vieﬁ. = — e
+ Current Drawing : Daglh sach vat liéu. e
+ Current Library : Kiéu vat liéu.

New Standard Material

Tao chat liéu méi: New --> Xudt hién hop thoai:

N 9 A oA Material Name:

Color/Pattern : Mau cua vat liéu. Atrbutes
Ambient : Thay doi cudong do | Ocomesen By 4 2
anh sang moi truong. O antiet u S‘: "

. R BN A v
Reflection : Thay doi cuong A0 | Ondtesin M Red < >
Sfll’lg phél’l Xa. o T Gieen: < »
Roughness  : Thay d6i do nham. | .. I am 3=

2. N A Y Color System: RGE v - | Sehere v

Transparency : Thay doi do trong S
Su6t_ Bitrnap Blend: < |>

. . Re 3 2 Lyl FieMame:  [CHECKERSTGA |
Refraction  : Thay doi do phan
chiéu (Chi tac dung véi kiéu Photo e
Raytrace).

Bump map
bong la Photo Real, Photo Raytrace.

Value : Chi s6 cua c4c tinh chat.
Find file : Chon anh Bitmap.

: Gan mot anh Bitmap vao vat liéu, chi thé hién khi Render kiéu to




4. Lénh to bong (Render):

N Py z 7 ~ P PN 2 o z X A . n \ A z
Dung dé gan anh sang da duoc thiét ldp san hodc cac mau vdt liéu, mau nén... cho cdc

doi tuong da chi dinh.
* Cac cach goi lénh:
— Cach 1 : View\ Render\ Render...
— Cach 2 : Kich chuot vao biéu tugng
ung trén thanh Render.

— Cé4ch 3 : Command: Render
> Trong ctra s6 Scene to Render
chon kiéu Scene muon Render.
> Nhan render.

Render EJ
Bendering Tupe: Phota Real =
Scene to Render Rendering Procedure
[] Query for Selections
[ Crop wWindow
[ Skip Render Dialog
Light lcon Scale: I:l
Smocthing Angle: -45
Fendering Options Crestination Sub Sampling
Smooth Shads Wiewport | 1:1 [Best] B
Apply Materials = - : -
[ Shad Wwiidth @ 951
e Haont - 375
[[] Render Cache llslis -bits
Eog/Depth Cue .
| Render | [ Cancel ] [ Help ]

* Hiéu chinh lénh Render (Lénh Preferences):

(Hop thoai tuong tw nhu hop thoai Render)

— Render type: Kiéu Render (Render, Photo Real, Photo Raytrace).

— Render option:

+ Smooth Shade: Lam Idng min

cac bé mat.

+ Apply Materials: Gan vat liéu
néu co.

+ Shadow: Tao boéng (Kiéu Photo
Real, Photo Raytrace).

+ Render Cache: Cic thong tin vé
Render dugc ghi vao Cache file
dia cung.

— Light Icon Scale : Do phong dai
clia cac biéu tugng ngudn sang.

- Smoothing Angle: 45 - G6c cuc dai
lam cho cdc bé mat tron lang 1a 45°.

— More Options: Tuy chon t6 bong.

— Rendering procedure:

Rendering Type:

Scene to Bender

*cument wisw”

_.F'hoto Fieal v |

Fendering Procedure
[ Quemy for Selections
[ Crop Window

[ 5kip Render Dialog

Light lcon Scale:
Smoothing Angle:

Fiendering Options [restination Sub Sampling

Smeath Shade ;Eiéwpolt W :.‘I.:-'I “[B.est.] E")

Apply Matenals - - o )

[]Shad “width : 951

AR Height - 532 ; Background...
] Render Cache Colors @ 32-hits
Fog/Depth Cue...
[ ok [ Cancel | [ Hel |

+ Query for Selections: Xuat hién dong nhéc Select object cho phép chon céc doi

tuong khi thuc hién 1énh Render.

+ Crop Window: Pick crop window to render: Chon viing xdc dinh bang mot hinh

chit nhat dé€ Render.

+ Skip Render Dialog: Khong xuat hién hop hoi thoai khi goi 1énh Render.
— Destination: Chon noi két xuat dé t6 béng.

+ Viewports: Hinh t6 béng nim trong ctrta s6 hién hanh.

+ Render window : Hinh t6 béng nam trong ctra s6 riéng, c6 thé in hinh t6 béng

hodc luu thanh tap tin .bmp.

+ File: C6 thé chon luu thanh kiéu tap tin .tga, .bmp, .pcx, .tiff qua muc More

Options.

— Sub Sampling: Chon ti 1¢, ti 1& cang cao thi thoi gian td6 bong cang nhanh nhung

chat luong t6 béng giam.



— Background: Hau canh.
+ Solid : Phong mau.
+ Gradient: Nhitng dai mau nam ngang.
+ Image : Phong la mot nén anh.

+ Merge : Dung hinh AutoCAD hién tai [am phong.
— Lénh Fog (View\ Render\ Fog...): Tao canh xa m¢ cho hinh t6 bong.

* Chen hinh vao ban vé:

v Lénh Lsnew (View\ Rrender\ Landscape
New): Chen hinh nguoi , cay co...vao ban
vé. Khi chen thi doi tuong Landscape la
hinh tam gidc hoac hinh chit nhat. Hinh
chén s& hién ra khi ta to6 béng ki€u Photo
Real hoac Photo Raytrace.

Lénh Lsedit (View\ Render\ Landscape
Edit): Hiéu chinh d6i twong Landscape.
Lénh Lslib (View\ Render\ Landscape
Library) Thu vién cac doi tuong
Landscape, c¢6 thé thay déi tao mdéi cdc
doi tugng Landscape.

Landscape Mew

Library: render.lli

D awn Redwood

E astern Palm
Morway kaple. Fall
FPeople #1

Feople #2

Ouaking Azpen
Road Sign
Swestgum. Surnmer

Wt andering Yew

Geometny
(*) Single Face

() Crossing Faces

Wiy Aligred

bt | >

Height:

[ Fosition <

ok |

[ Cancel ] [ Help ]




> Bai tap: Tién hanh cac thao tac da hoc va vé cac hinh sau:

Hinh 6.4






Hinh 6.16



> M6 Hinh Cau Thang:

Bai Tap Tong Hop 1

Bai Tap Tong Hop 2




Muc Luc

CHUONG I: Mot s6 thao tac co ban trong AutoCAD 3D

v Gidi thiéu vé AutoCAD.

Dic diém ctia phan mém AutoCAD.

Khai dong va thoat khoi AutoCAD.

C4c thanh phan va cu tric cia man hinh do hoa.
Mot s6 phim chon.

Cac 1énh thao tac trén ban Vé.

DN N N N N

Lénh thiét 1ap ban v€ co ban va hé toa do.
1. Lénh tao kho gidy Mvsetup.
2. Thiét lap gidi han bdn vé bang lénh Limits.
3. Hé toa do.
v Mot s6 cong cu thudng st dung trong CAD3D, C4ch chuyén tir 2D sang 3D va
nguoc lai.
v Dinh di€ém trong mo hinh khong gian 3 chiéu (Lénh Vpoint).
v Tao céc khung nhin tinh (Lénh Vports).
v" C4c phuong phép nhap toa do ciia mot diém trong khong gian 3 chiéu.

CHUONG II: Hé toa do va cac phuong phap nhap diém chinh xac

v Céc hé toa do trong ban vé AutoCAD.
v\ Mot s6 Iénh vé toa do.
1. Lénh UCSICON.
2. Lénh UCS (Tao hé toa do moi).
v Céc phuong thiic truy bat diém doi v6i doi tuong 3D.
» CHUONG III: M6 hinh 3D dang khung day

1. Da tuyén 3D (Lénh 3Dpoly).

2.Vé duong cong bang lénh Spline.

3. Hiéu chinh da tuyén 3D (Lénh Pedit).

4. Kéo cdc doi tuong 2D thanh mdt 3D (Elevation, Thickness).



» CHUONG IV: 3Dface va cac mat 3D chuan

v
v

Mait phang 3D (3Dface).
Cac doi twong mat 3D (3D objects, 1énh 3D).
1. Lénh tao mdt hop chit nhdt Box.
2. Mdt non Cone.
3. Mdt nvia cau dudi Dish.
4. Mdt nvia cdu trén Dome.
5. Hinh da dién Pyramid.
6. Mdt luoi Mesh.
7. Mdt cdu.
8. Mdt xuyén Torus.
9. Mdt hinh ném Wedge.

» CHUONG V: Mat luéi da giac (3D Polygon meshes)

v
v
v
v

Lénh Edgesurf (Mat dang tdm tham bay).
Lénh Revsurf (Mt tron xoay).

Lénh Rulesurf (Mit ké).

Lénh Tabsurf (Mt tru).

> CHUONG VI: Tao mo hinh 3D khéi ran(Solids)

<

N N N NN Y N NN

Tao cdc mién (Region).

Khoi hop chit nhat (Lénh Box).

Khéi hinh ném (Lénh Wedge).

Khéi nén (Lénh Cone).

Khéi tru (Lénh Cylinder).

KHoi cau (Lénh Sphere).

Khoi xuyén (Lénh Torus).

Kéo dai doi tuong 2D thanh khéi ran 3D (Lénh Extrude).

Khai tron xoay (Lénh Revolve).

Mot s6 phép toan dai s6 cho khéi ran: Cong khoi rdn (Union), trir khéi ran

(Subtract), giao khoi ran (Intersection).



» CHUONG VII: Hiéu chinh m6 hinh khdi ran

v
v
v

Vit mép canh khoi ran (Lénh Chamfer).
Tao géc luon tai giao tuyén giita cdc mat ctia khoi ran (Lénh Fillet).
Cat khéi ran thanh hai phan (Lénh Slice).

> CHUGNG VIII: Céc lénh hé tro thiét ké mé hinh 3D

v

AN NN

v

Phép xoay cac doi tuong chung quanh mot truc (Lénh Rotate3D).
Phép 14y doi xiing cic d6i tuong qua mot mat phang (Lénh Mirror3D).
Sao chép day cac do6i tuong trong khong gian 3 chiéu (Lénh 3Darray).
Sap x€p cdc doi tugng trong khong gian 3 chiéu (Lénh Align).

Ghi kich thudc va t6 mat cat cac mo hinh 3D.

In mo hinh 3D.

» CHUONG IX: To béng mé hinh hhoi rian 3D

v Phi mau 1én mo hinh khéi ran (Shade).
v’ Lénh t6 bong khoi ran (Render).

1. Tao nguoén sdng (Lénh Light).

2. Phot hop cdnh va nguon sdang (Lénh Scene).
3. Lénh Rmat (Materials).

4. Lénh to bong (Render).



	Restore : LiÖt kª c¸c hÖ täa ®é ®· ®­îc ghi bëi lùa chän Save.
	Specify rotation angle of box about the Z axis or [Reference]: Gãc quay so víi trôc song song víi trôc Z.
	Specify radius of tube or [Diameter]: B¸n kÝnh (hoÆc gâ D ®Ó x¸c ®Þnh ®­êng kÝnh) cho èng.
	Command:  ai_wedge (
	Current wire frame density:  SURFTAB1=20  SURFTAB2=20
	Current wire frame density:  ISOLINES=4
	Command:  uni (

	Select objects: Lùa chän c¸c ®èi t­îng trõ.
	Command:  rotate3d (

