TRUNG TAM £G
Bai 1
Co s6 tao mo hinh 3D

I. Gi6i thiéu chung:
1. Gi6i thiéu vé cac mo hinh 3D

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

Mo hinh 3D bt dau tir viéc tao mat 2 1/2 chiéu, dang kung day (Wireframe), bé
mit (surfaces) va cudi ciing 1a mo hinh khoéi rang (sollid).

a. M6 hinh 2 1/2 chiéu:

Duoc tao ra theo nguyén tic kéo dai cdc doi tugng 2D theo truc Z thanh cic mat 2
1/2 chiéu.

b. M6 hinh khung ddy:

D6 12 mot dang khung thé hién hinh dang ctia mo hinh, né khong c6 thé tich, khoi
lugng. Toan bd cdc doi tuong cua mo hinh déu dugc nhin thay.
¢. Mo hinh mat:

Mbi bé mit clia doi tuong dugc coi 12 mot mat phang do dé nhitng dudng thang
nam khuét phia sau khong nhin thdy. Mo hinh mat khong c¢6 khoi luong nhung c6 thé
tich.

d. M6 hinh khoi ran:

La mo hinh bi€u dién mo hinh 3 chiéu hoan chinh nhat. Dung céc 1énh cit ban c6
thé thay toan bo bén trong cia mo hinh. M6 hinh dang nay c6 thé tich va cdc dic tinh vé
khoi luong.

2. Cac phuong phap nhap diém trong khong gian 3 chiéu:

Néu trong ban vé 2 chiéu ta chi nhap vao toa do X,Y thi trong ban vé 3 chiéu ta
nhap thém toa do theo truc Z. Huéng cla truc Z vuong géc v6i mat phang XY va tuin
theo quy tac ban tay phai (ngén céi - truc X, c¢on tro - truc Y, ngoén giita - truc Z).

v O * i il
hd .y
0,00 Origin
[+ YOS arigin poirt
b
UCS icon - 7 A
Quy udc cac truc toa do UCS va truc Z quy udc

theo quy tac ban tay phai.

Biéu tugng nam & gbc trdi dudi man hinh d6 hoa goi 1a User Coordinate System Icon.
Trén biéu tuong nay ban chi thay truc X,Y con truc Z vuong géc véi mit phang X,Y tai
goc toa do.
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Dé nhap toa do trong ban vé 3 chiéu c6 5 phuong phap sau:

Toa do tru Toa do cau

Nhap toa do diém theo toa do tru va ciu

- Truc ti€p dung phim chon (pick) cua chuot.

- Nhap toa do tuyét doi: X,Y,Z

- Nhép toa do tuong doi: @X,Y,Z

- Toa do tru tuong doi: @Dist<angle,Z (Dist: khoang cach, Angle: géc)
- Toa d6 cau tuong doi: @Dist<Angle<Angle.

3. X4c dinh diém nhin mo6 hinh 3D (Iénh Vpoint)

Lénh Vpoint ding dé x4c dinh diém nhin dén mo6 hinh 3D (phép chiéu song
song). Piém nhin chi xdc dinh hudng nhin con khoang cach nhin khong anh hudng dén
su quan sat. Ban c6 thé ding 1énh trén menu: View\3D Viewpoint hodc bat thanh cong
cu Viewpoint dé thay déi diém nhin.

Command: Vpoint (
Rotate/<View point> <2.0000,-2.0000,1.0000>: (toa do diém nhin X,Y,Z hién thoi).

Cic lua chon toa do ctia diém nhin: (dang Vector)

0,0,1 hinh chiéu bang (Top)

0,-1,0 hinh chiéu ding (Front)

1,0,0 Hinh chiéu canh (Slide)

1,-1,1 Hinh chiéu truc do déu (Isometric)
2,-2,1 Hinh chiéu truc do Dimetric

1,-2,3 Hinh chiéu truc do Trimetric

Trang F 2 & %
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Vector Rotate

Phuong phap nhap diém nhin theo Vector va
Rotate

Rotate: xdc dinh diém nhin bang céc géc quay.

+ Enter angle in XY plane from X axis <297>: géc diém nhin so véi truc X trong
mat phang XY.

+ Enter angle from XY plane <53>: géc cuia diém nhin so véi mat phang XY

* Mot soO lua chon khac:
* Mot s6 lua chon khac: X, bén phai 12 vi tri diém nhin so v6i mat phang XY.
- C4c lua chon trong thanh Toolbar va trong Menu:

+ Select Hop thoai Viewpoint Presets

+ Rotate... Rotate cuia Viewpoint

+ Tripod Chon diém nhin = chuot

+ Vector Nhap toa do trong Iénh Viewpoint

+ Top Hinh chiéu bang (0,0,1)

+ Bottom Nhin tir day( 0,0,-1)

+ Left Nhin tu canh trdi (-1,0,0)

+ Right Nhin tir canh phai (1,0,0) -l

+ Front Hinh chiéu ding (0.-1,0) - 2ee|B|@|® wlole]o]
+ Back Nhin tir mat sau (0,1,0)

+ SW Isometric ~ Hinh chiéu truc do (-1,-1,1)
+ SE Isometric Hinh chiéu truc do (1,-1,1)
+ NE Isometric ~ Hinh chiéu truc do (1,1,1)
+ NW Isometric  Hinh chiéu truc do (-1,1,1)

4. Che nét khuat (Iénh Hide) va mot so 1énh vé man hinh:

- Lénh Hide ding dé che nét khuét ctia cac mo hinh 3D hoic khéi ran.

- Lénh Redraw, Redrawall (Thudéc Menu View) dung v€ lai cac doi tugng trong
khung ctra s6 hién hanh.

- Lénh Regen: Tinh todn va tdi tao lai toan bo cac doéi tuong trén khung nhin hién
hanh. Khi ti tao s& cap nhat toan bo bién da thay déi trong ban vé.

- Lénh RegenAll: Tinh toan va tdi tao lai toan bo cac d6i tuong trén tat ca cac
khung nhin. Khi tdi tao s& cap nhat toan bo bién di thay doi trong ban vé.
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I1. Hé toa do va phuong phap nhap diém

Dé tao mo hinh chinh xac ban cdn c6 ciac phuong phip nhap diém chinh xdc.
Trong ban v& AutoCAD thuong dung 2 loai toa do: WCS (World Coodinate System) va
UCS (User Coodinate System), né giip cho viéc tao ban vé& 3D duoc dé dang hon. WCS
la hé toa d0 mac dinh trong AutoCAD Coodinate System) va UCS (User Coodinate
System), n6 giip cho viéc tao ban vé 3D duogc dé dang hon. WCS 1a hé toa do mac dinh
trong AutoCAD hé toa Coodinate System) va UCS (User Coodinate System), nd giup
cho viéc tao ban vé 3D duoc dé dang hon. WCS Ia hé toa do mac dinh trong AutoCAD
hé toa thay doi tuong quay ngugc chiéu kim dong ho.

1. Lénh UCSIcon:
Dung diéu khién su hién thi biéu tuogng toa do. Néu biéu tugng tring véi goc toa
do (0,0,0) thi trén biéu tugng xuat hién dau "+".
Command: UCSIcon(
ON/OFF/All/Noorigin/ORigin <ON>:

On/Off Tat/md bi€u tuong toa do trén man hinh va khung nhin.
All Thé hién biéu twong trén moi khung nhin.

Noorigin Biéu tugng toa do chi xuat hién tai géc trdi man hinh.
Origin Biéu tugng luon di chuyén theo goc toa do (0,0,0 ctia UCS)

2. Tao hé toa do méi (Iénh UCS)

Lénh UCS cho phép ban tao hé toa do mdéi(thay déi vi tri clia goc toa do (0,0,0)).
Ban c6 thé tao UCS bat ky vi trf ndo trong khong gian. Toa do nhap vao ban vé phu
thudc vao UCS hién hanh.
Ban c6 thé nhap truc tiép tir dong 1énh hoidc vao ToolNUCS hoic stt dung thanh cong cu
UCS.

Command: UCS(
Origin/ZAxis/3point/OBject/View/X/Y /Z/Prev/Restore/Save/Del/?/<World>:

Cac lua "il“l(_)n:
Origin Tao UCS méi bing céch thay déi goc toa do, phuong chiéu ctia truc X, Y, Z
khong doi
] Origin point <0,0,0>: Vi tri méi cuia goc toa do. q
Z.Axis Xac dinh goc toa do (Origin) va phuong cla truc Z (Zaxis), mat phang XY
vuong goc vai truc nay.
Origin point <0,0,0>: Chon P1 la goc toa do.
& Point on positive portion of Z-axis <>: Chon P2 xac dinh phuong truc Z.

3. Hiéu chinh da tuyén 3D
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- Command: Pedit
- Menu: Modify\Objects\Polyline
Command: Pedit(
Select polyline: Chon da tuyén 3D can hiéu chinh
Close (Open)/ Edit Vertex / Spline curve/ Decurve/ Undo /<eXit>:

Céc lua chon:

Close (Open) Pong mot da tuyén hé hoac mé mot da tuyén dong

Spline curve Chuyén da tuyén dang chon thanh mot Spline

Decurve Chuyén cdc phan doan cua dudng Spline, pline thanh cic dudng
thing

Undo Huy bo mot thao tac vira thuc hién

eXit Thoat khoi 1énh Pedit

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

Next/ Previous/ Break/ Insert/ Move/ Regen/ Straighten/ eXit <N> chon cdc luya
chon dung hiéu chinh cdc dinh ctia da tuyén

4. Kéo dai cac doi tuong 2D thanh mat 3D

- Command: Elev (hodc Thickness)(

- Menu: Format\Thickness
Bing cach xac dinh cao do ban c6 thé kéo dai doi tuong 2D (line, circle...) theo truc Z
thanh mat 3D
Elavation: Goi 14 cao d9, 12 do cao clia doi twong 2D so v6i mat phiang XY.
Thickness: Goi la do day (néu gia tri nhd) hoac chiéu cao kéo cac doi tuong theo truc Z.
Cach dung hai bién nay nhu sau:
- Dat bién Elevation va thickness (bang Iénh Elev) sau d6 thuc hién 1énh vé.
- V& xong d6i tuong 2D sau d6 dung cac 1énh vé thay déi thudc tinh cua doi tuong dé
hiéu chinh chiéu day (Thickness).

Command: Elev(

New current elevation <>:gia tri d0 cao mdi cho ddi tuong sip vé.

New current thickness<>:Gid tri o day mdéi cho doi tugng sap vé.

Ghi chi: Khi gid tri cia Elevation khdc O thi mat phang lam viéc (Working plane) s&
nam song song véi mat phang XY va cach mot khodng bang gid tri ctia bién Elevation.

IL. 3D Face va cac mat chuan

Noi dung:
1. Su dung lénh 3Dface tao cdc mdt 3 va 4 canh
2. Che cdc lénh thdy duogc bang lénh Edge
3.Tao cdc mdt 16 bang lénh 3Dface
4. Sit dung lénh 3D tao cdc mdt chudn: Box, Sphere, Cone, Dome, Dish, Turus,
Pyramid, Wedge, Mesh.

Thanh cong cu Surfaces:
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3Dface Ai_Wedge Ai_Cone Ai_Dome  Ai_Turus Ai_Mesh Tabsurf Edgesurf

il = IS e )= s e ] %I%I%I@I‘
T T T

2Dsolid Ai_Box  Ai_Pyramid Ai_Shere Ai_Dish Edge Revsurf Relesurf

1. Mat phang 3D (3Dface)
Lénh 3Dface tao cdc mat 3D c6 4 hodc 3 canh, moi mat tao bai 3Dface 1a mot doi
tuogng don.
|<2| - Command:3Dface
- Menu: Draw\Surfaces\3DFace
Command: 3Dface(
First point: Diém thit nhat ciia mat phang.
Second point: Piém thtt hai clia mat phéng.
Thirt point: Diém thit 3 clia mat phang.
Fourth point: Diém thit 4 hoic nhan ( dé tao mat phang tam gidc.
Thirt point: Chon tié€p diém thit 3 ciia mat phang ké tiép P5 hoic (
Fourth point: Diém thit 6 hodc nhan (

2. Che hoac hién cac canh cua 3Dface (1énh Edge):
= Lénh Edge dung dé€ che hoic hién céc canh ctia 3Dface
- Command: Edge(
- Menu: Draw\Surfaces\Edge
Cdc lua chon:
Select Edge Chon canh can che, dong nhic nay s& xuét hién lién tuc cho phép chon cic
canh can che khuat. Khi két thic nhan ..
Display Lam hién Ién cic canh dugc che khuat. Néu mudn canh nao hién thi ban
chon d6i tuong tai dong nhic Select/<All> (khi mu6n hién tat ca ban nhan
A hoac chon tiing doéi tugng muon hién).

3. Cac doi tuong 3D (3D Objects, Iénh 3D)

- Command: 3D, Ai_cone...

- Menu: Draw\Surfaces\3D Objects...
Céc doi twong 3D (3D co s0) dugc tao theo nguyeén tac tao cac khung day va ding 1énh
3Dface dé€ tao cdc mat tam gidc va t gide. C6 9 doi twong chuin mat 3D: Box (mit hop
chit nhat) Cone (mit nén), Dome (mat nlra cau trén), Dish (Mat nlra cau dudi), Mesh
(mat luéi), Pyramid (mat da dién), Sphere ( mit c4u), turus (mit xuyén). Dé thuc hién
c6 thé dung lénh Draw\Surfaces\3D Surfaces... hodc dung cdc lénh tuong ting trong
mune va thanh toolbar.
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hodc nhap tir dong command: 3D(
Box/Cone/DIsh/DOme/Mesh/Pyramid/Sphere/Torus/Wedge: dé to mo hinh mit theo
dong nhac.

a. Mdt hop chit nhdt Box (hodc dung lénh Ai_Box)
Bl Lua chon Box hodc Ai_:box dung d€ tao cdc mat hinh hop chit nhat. (khi dap B ()
Corner of box: Chon diém gdéc phia trai ctia hinh hop
Length: Chiéu dai hop, twong tng véi khoang céch theo truc X
Cube/<Width>: chiéu rongtheo truc Y hoic C dé tao hop vuong.
Height: Chiéu cao hop theo truc Z.
Rotation angle about Zaxis: G6c quay so v6i truc song song voéi truc Z va di qua
diém Corner of box

b. Mdt non Cone (dung lénh Ai_cone)
Lua chon Cone hoic 1énh Ai_cone dung dé tao mit nén, nén cut va mat tru tron
(khi dap C ()
&) Base center point: tam cuia vong tron ddy hinh nén
Diameter/<Radius> of base: ban kinh vong tron day.
Diameter/<Radius> of Top: ban kinh vong dinh: néu Radius=0 : mat nén,
radius=ban kinh day: Hinh tru, né€u khac tao nén cut.
Height: Chiéu cao hinh nén
Number of Segments <16>: S6 dudng ké thé hién n6i hai mat dinh ddy.

¢. Mdt nita cau dudi Dish (hodc dung lénh Ai_Dish)

—  Lua chon Dish hoic Iénh Ai_Dish diing dé tao nira mat cau duéi (khi ddp DI ()
&l Center of dish: tam cua mat cau

Diameter/<Radius> : ban kinh hoac duong kinh hinh cau

Number of longitudinal segments <16> s6 dudng thé hién kinh tuyén

Number of latitudinal segments <8> s6 dudng thé hién vi tuyén.

d. Mdt nita cdau trén DOme (hodc dung Ai_Dome)
@|  Céch su dung giong hét véi 1énh Dish.

e. Mdt luoi Mesh (hodc dung lénh Ai_Mesh)
Lua chon Mesh dung dé tao mat Iu6i 3 chiéu. can xac dinh 4 dinh va cho mat do
M, N ctia muat luGi (M, N nam trong khoang 2 - 256). Khi chon M (
First corner: Chon diém goc P1 cta ludi.
Second corner: Chon diém g6c P2 cua luéi
Third corner: Chon diém goc P3 cta ludi
Fourth corner: Chon diém goc P4 cuta ludi.
Mesh M size: S6 mat ludi nam theo canh P1-P2
Mesh N size: S6 mat luGi ndm theo canh P1-P4.

Jf- Hinh da dién Pyramid:

Trang F 7% %
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%;l Lua chon Pyramid ding dé tao mat da dién (mat 1a cdc mat tam gidc hoic ti gidc)
1 dap P(
First base point: diém thit nhat Bl cta ddy.
Second base point: diém thtt 2 B2 cta ddy.
Third base point: diém thit 3 B3 cua ddy.
Tetrahedron/<Fourth base point>: cho diém thit 4 B4 dé tao ddy 12 mat phang ti
gidc néu dap T thi ddy 12 mat phang tam gidc.
Ridge/Top/<Apex point>: Toa do dinh P da dién, R (Ridge) néu dinh 1a mot canh,
T (top) néu dinh 1a mot tam gidc hoac ta giac.
Khi dinh 1a mot canh:
First ridge point: di€ém thit nhat R1 cua canh
Second ridge point: di€ém thit 2 R2 ctia canh
Khi dinh 1a mat tam giac, t& giac:
First top point: Diém T1 clia mét dinh.
Second top point: Diém T2 ctia mat dinh.
Third top point: Diém T3 clia mét dinh.
Fourth top point: Diém T4 ctia mat dinh.
D6i v6i mat tam gidc ban thuc hién twong tu. Tir d6 ban cé thé nhan thay hinh hop chit
nhat 1a truong hop dac biét cia Pyramid khi mat ddy va mat dinh cua Pyramid 1a hai
hinh chit nhat bang nhau va c6 cdc mat bén vuoéng géc véi mat ddy.

g. Mdt cau Sphere:
Lua chon Sphere dung dé tao mut cau, khi ddp S (
[®] Center of sphere: tim ctia mat cau
Diameter/<radius>: ban kinh hoac duong kinh mat cau.
Number of longitudinal segments <16> s6 dudng thé hién kinh tuyén
Number of latitudinal segments <16> s& dudng thé hién vi tuyén.

h. Mat xuyén Torus:
E Lua chon Turus d€ tao mat hinh xuyén, néu dap T(
Center of turus: Tam ctia mat xuyén.
Diameter/ <radius> of turus: ban kinh hoac duong kinh xuyén ngoai.
Diameter/ <radius> of tube: ban kinh hoac duong kinh xuyén trong.
Segments around tube circumference<16>: s6 cac phan doan trén mat ong
Segments around turus circumference<16>: s6 cac phan doan theo chu vi mat
ong.
Ghi chd: Mat xuyén chi vé& dugc khi ban kinh ctia 6ng (Radius tube) nho hon ban kinh
ctia xuyén (radius of turus).

i. Mdt hinh mém Wedge:
N Lua chon Wedge dung dé tao mat hinh ném, khi dap W(
Corner of wedge: toa do goc mat ddy hinh ném
Length: Chiéu dai ném theo truc X
Width: Chiéu rong ném theo truc Y
Height: Chi€u cao ném theo truc Z
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Rotation angle about Z axis: géc quay chung quanh truc song song véi truc Z va
truc nay di qua Corner of wedge.

Rotation angle about Z axis: goc quay chung quanh truc song song vdéi truc Z va

truc nay di qua Corner of wedge. Bai 3
Mat luéi da giac va cac 1énh ho tro thiét ké mo hinh

I. Mat luéi da giac
Noi dung

1. Gidi thiéu vé cdc mdt phiic tap

2. Tao mdt tw 4 canh

3. Tao mdt tron xoay (lénh Revsurf)

4. Tao mdt ke (Iénh Rulesurf)

5. Tao mdt tru (lénh TabSurf)

6. Tao mat luoi (lénh 3Dmesh)

7. Tao Polyface (Iénh Pface)

8. Hiéu chinh mdt ludi bang lénh Pedit.

9. Cdc bién SurfTabl, SurfTab2, SurfV, SurfU

9. Cac bién SurfTabl, SurfTab2, SurfV, SurfU do luéi qua cac bién EdgeSurf, RevSurf,
TabSurf, 3Dmesh va Pface. Sir dung céc 1énh nay ban c6 thé tao duoc cdc mo hinh mat
3D phtc tap (Mat khung xe hoi, may bay...).

1. Mat dang tam tham bay (énh EdgeSurf):
[7] - Command: EdgeSurf
- Menu: Draw\Surfaces\Edge Surface
Lénh EdgeSurf tao mat lu6i (Coons surface) tit 4 canh c¢6 dinh tring nhau, matr end
tangent:(

3. Hiéu chinh da tuyén 3D
- Command: Pedit
- Menu: Modify\Objects\Polyline
Command: Pedit(
Select polyline: Chon da tuyén 3D can hiéu chinh
Close (Open)/ Edit Vertex / Spline curve/ Decurve/ Undo /<eXit>:

Céc lya chon:

Close (Open) Poéng mot da tuyén hd hoac mé mot da tuyén dong

Spline curve Chuyén da tuyén dang chon thanh mot Spline

Decurve Chuyén cdc phan doan cua dudng Spline, pline thanh cic dudng
thing

Undo Huy bo mot thao tac vira thuc hién

eXit Thoat khoi 1énh Pedit

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

Next/ Previous/ Break/ Insert/ Move/ Regen/ Straighten/ eXit <N> chon cdc lua
chon dung hiéu chinh cdc dinh ctia da tuyén
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4. Kéo dai cac doi tuong 2D thanh mat 3D
- Command: Elev (hoac Thickness)(
- Menu: Format\Thickness
Bing cach xac dinh cao do ban c6 thé kéo dai doi twong 2D (line, circle...) theo truc Z
thanh mat 3D
Elavation: Goi 14 cao d9, 12 do cao ciia d6i tuong 2D so v6i mat phang XY.
Thickness: Goi 1a do day (néu gid tri nhd) hoac chiéu cao kéo cac doi tugng theo truc Z.
Cach dung hai bién nay nhu sau:
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- Dit bién Elevation va thickness (bang 1énh Elev) sau d6 thuc hién 1énh vé.
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ding cdc lénh vé thay déi thuoc tinh clia d6i tugng dé hiéu chinh chiéu day
(Thickness).

New current elevation <>:gi4 tri d0 cao mdi cho ddi tuong sap vé.

New current thickness<>:Gi4 tri 0 day md&i cho déi tuong sap vé.

Ghi chid: Khi gi4 tri cha Elevation khdc 0 thi mat phang lam viéc (Working plane) sé&
nam song song véi mat phang XY va cach mot khoang bang gid tri ctia bién Elevation.

II. 3DFace va cac mat chuan

Noi1 dung:

1. Str dung 1énh 3Dface tao cdc mat 3 va 4 canh

2. Che céc 1énh thiy dugc bang 1énh Edge

3. Tao cdc mat 16 bang 1énh 3Dface

4. Str dung 1énh 3D tao cdc mat chudn: Box, Sphere, Cone, Dome, Dish, Turus, Pyramid,
Wedge, Mesh.

Thanh cong cu Surfaces:

0

1. Mat phang 3D (3Dface)
Lénh 3Dface tao cdc mat 3D c6 4 hoic 3 canh, m6i mat tao boi 3Dface 1a mot d6i tugng
don.
g - Command:3Dface
- Menu: Draw\Surfaces\3DFace
Command: 3Dface(
First point: Diém thit nhat ciia mat phang.
t phang.
Second point: Piém thit hai ctia mat phéng.
Thirt point: Diém thit 3 clia mat phang.
Fourth point: Diém thit 4 hoic nhan ( dé tao mat phang tam gidc.
Thirt point: Chon tié€p diém thit 3 chia mat phang ké tiép P5 hoic (
Fourth point: Diém thit 6 hodc nhan (
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2. Che hoac hién cac canh cua 3Dface (1énh Edge):
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i Lénh Edge dung dé che hoic hién céc canh ctia 3Dface
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- Menu: Draw\Surfaces\Edge
Céac lua chon:
Select Edge Chon canh can che, dong nhic nay s& xuat hién lién tuc cho phép chon cdc
canh can che khuat. Khi két thdc nhan (.
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(.

Display Lam hién lén cac canh dugc che khuat. Néu muon canh nao hién thi ban
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3. Cdc doi tuong 3D (3D Objects, lénh 3D)
- Command: 3D, Ai_cone...

- Menu: Draw\Surfaces\3D Objects...
Cdc doi tuong 3D (3D co sd) duoc tao theo nguyén tdc tao cdc khung ddy va
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C6 9 doi tuong chudn mdt 3D: Box (mdt hop chit nhdt) Cone (mdt nén), Dome
(mdt nita cdu trén), Dish (Mdt nita cdu dudi), Mesh (mdt ludi), Pyramid (mdt da
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Cdc lénh tuong uing trong mune va thanh toolbar.

hodc nhdp tir dong command: 3D(
Box/Cone/DIshIDOme/Mesh/Pyramid/Sphere/Torus/Wedge: dé to moé hinh mdt theo
dong nhdec.

a. Mat hop chir nhat Box (hoac dung lénh Ai_Box)
i Lua chon Box hoic Ai_box dung d€ tao ciac mit hinh hop chit nhat. (khi ddp B ()
Corner of box: Chon diém goc phia trai ctia hinh hop
Length: Chiéu dai hop, twong tng véi khoang céch theo truc X
Cube/<Width>: chiéu rongtheo truc Y hoic C dé tao hop vuong.
Height: Chiéu cao hop theo truc Z.
Rotation angle about Zaxis: G6c quay so véi truc song song véi truc Z va di qua
diém Corner of box

b. Mit n6n Cone (dung Iénh Ai_cone)
Lua chon Cone hoac Iénh Ai_cone dung dé tao mat nén, nén cut va mét tru
tron (khi dap C ()
g Base center point: tAm cua vong tron day hinh nén
Diameter/<Radius> of base: ban kinh vong tron ddy.
Diameter/<Radius> of Top: ban kinh vong??dinh: néu Radius=0 : mat nén, radius=ban
inh tru, néu khac tao nén cut.
Height: Chiéu cao hinh nén
Number of Segments <16>: S6 dudng ké thé hién n6i hai mat dinh day.

c. Mat ntra cau du6i Dish (hoac dung 1énh Ai_Dish)

00  Lua chon Dish hoic Iénh Ai_Dish dung dé tao nira mat cau duéi (khi ddp DI ()
Center of dish: tam ctia mat cau
Diameter/<Radius> : ban kinh hoac duong kinh hinh cau
Number of longitudinal segments <16> s6 dudng thé hién kinh tuyén

Number of latitudinal segments <8> s6 dudng thé hién vi tuyén.

d. Mat nira cau trén DOme (hoac dung Ai_Dome)
00  Cach sir dung giong hét véi 1énh Dish.

e. Mat lu6i Mesh (hodc dung 1énh Ai_Mesh)
Lua chon Mesh dung dé tao mat luéi 3 chiéu. can xdc dinh 4 dinh va cho mat do M, N
cta muat Iuéi (M, N nam trong khoang 2 - 256). Khi chon M (
First corner: Chon diém goc P1 cta ludi.
Second corner: Chon diém goc P2 cua luéi
Third corner: Chon diém goc P3 cta ludi
Fourth corner: Chon diém goc P4 cta ludi.
Mesh M size: S6 mét ludi nam theo canh P1-P2
Mesh N size: S6 mat lu6i nam theo canh P1-P4.
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f. Hinh da di¢n Pyramid:
I Lua chon Pyramid ding dé tao mat da dién (mat 13 cdc mat tam giac hoic
it gidc) khi dap P(
First base point: diém thit nhat Bl cua ddy.
Second base point: diém thit 2 B2 clia day.
Third base point: diém tht 3 B3 cua day.
Tetrahedron/<Fourth base point>: cho diém thit 4 B4 dé tao ddy 12 mat phing ti
gidc néu dap T thi day 12 mat phang tam gidc.
Ridge/Top/<Apex point>: Toa do dinh P da dién, R (Ridge) n€u dinh 1a mdt canh,
T (top) néu dinh 1a mot tam gidc hoac ta giac.
Khi dinh 14 mot canh:
First ridge point: diém thi nhat R1 clia canh
Second ridge point: diém thit 2 R2 clia canh
Khi dinh 1a mat tam giac, t& giac:
First top point: Diém T1 clia mét dinh.
Second top point: Diém T2 ctia mit dinh.
Third top point: Diém T3 ctia mat dinh.
Fourth top point: Diém T4 ctia mat dinh.
D6i v6i mat tam gidc ban thuc hién twong tu. Tir d6 ban ¢6 thé nhan th4y hinh hop
chit nhat 1a truong hop dac biét cia Pyramid khi mat day va mat dinh cua Pyramid
12 hai hinh chit nhat biang nhau va cé cdc mat bén vuong géc voi mat day.

g. Mat cau Sphere:

i Lua chon Sphere dung dé tao mut cau, khi dap S (
a Center of sphere: tam cua mat cau
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Diameter/<radius>: ban kinh hoac duong kinh mat cau.
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Number of latitudinal segments <16> s6 dudng thé hién vi tuyén.

h. Mat xuyén Torus:
00  Lua chon Turus dé tao mat hinh xuyén, néu dap T(
Center of turus: TaAm clia mat xuyén.
Diameter/ <radius> of turus: ban kinh hoac duong kinh xuyén ngoai.
Diameter/ <radius> of tube: ban kinh hoac duong kinh xuyén trong.
Segments around tube circumference<16>: s6 cac phan doan trén mat ong
Segments around turus circumference<16>: s6 cac phan doan theo chu vi mat 6ng.
Ghi chi: Mat xuyén chi vé& dugc khi ban kinh ctia 6ng (Radius tube) nho hon ban kinh
cua xuyén (radius of turus).

1. Mt hinh mém Wedge:
0 Lua chon Wedge dung déXY vuong géc vdi truc Z ma ta xac dinh bang 2 diém

Point on plane Chon mot diém 1a goc tao do

Point on Zaxis (normal) of the plane: Chon mot di€ém xac dinh chiéu cua truc Z.
View Mait phang d6i xting song song v6i mat phang quan sét tai diém nhin hién tai va di
qua di€ém chon.

Point on view plane <0,0,0>: toa do diém ma mat phang d6i xdng sé di qua.
XY/YZ/ZX: Mat phang d6i xting song song v6i mat phang XY (YZ, ZX) va di qua mot
diém ban x4c dinh

Point XY (YZ, ZX) plane <0,0,0>: Toa do diém ma mat phang doi xiing di qua.

5. Sao chép day cac déi tuong trong khong gian 3 chiéu
- Command: 3DArray
- Menu: Modify\3D Operation\3DArray
Lénh 3DArray diung dé sao chép cic d6i tuong thanh day chit nhat (Rectangular) theo
hang (rows), cot (columns), 16p (levels) hoac nam xung quanh mot dudng tam (polar).
Céc doi twong nay nam trong khong gian 3 chiéu.
Command: 3DArray (
Select objects: Chon doi tugng can tao day
Select objects:(
Rectangular or Polar array (R/P): (R tao day chit nhat, P tao day tron)
Khi chon R (:
Number of rows (---) <1>: S6 hang tao ra
Number of columns (lll) <1>: S6 c6t tao ra
Number of levels (...) <I>: S6 16p tao ra
Distance between rows (---): khoang cach giita cac hang
Distance between columns (lll):khoang cach gitta cac cot
Distance between levels (...):khoang céach giita cac 16p.
Khi chon P (:
Number of items: SO ddi tugng tao ra
Angle to fill <360>: G6c dién day
Rotate objects as they are copied? <Y>: quay doi tuong khi copy khong?
Center point of array: Chon P1 cua duong tam quay
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Second point on axis of rotation: chon diém thit 2 ctia dudong tam quay.

6. Sap xép cac doi tuong trong khong gian 3 chiéu:

- Command: Align

- Menu: Modify\3D Operation\Align
Lénh Align dé€ sip xép cdc doi tugng trong khong gian 3 chiéu
Command: Align(
Select objects: chon d6i tuong ¢ dinh can siap xép
Select objects: (
Specify 1st source point: Diém thi nhat trén d6i tuong can sip xép
Specify 1st source point: Diém thit nhat trén d6i tuong c6 dinh
Specify 2nd source point: Diém thit hai trén d6i tuong can sap xép
Specify 2nd destination point: Diém thit hai trén doi tugng c6 dinh
Specify 3rd source point or <continue>: Diém thi ba trén d6i tuong cin sap xép
Specify 3rd destination point: Diém thit ba trén d6i tuong c6 dinh.

7. Tao khoi va chen khoi cac doi tuong 3D
C4c lénh vé khéi voi cac doi tuong 3 chiéu tuong tu nhu trong 2D ma ban da biét

Bai 4
Tao mo hinh 3D khoi ran

Noi dung:
1. Gidi thiéu vé mo hinh 3D khoi rdan (Solid)
2.Tao mién (lénh Region)
3.Tao cdc khoi rdn co so
4. Kéo hinh 2D theo truc Z thanh khoi ran 3D (lénh Extrude), tao khoi rdn tron
xoay (lénh Revolve)
5. Cdc phép todn dai s6 Bole voi Solid va Region
6. Cdc bién hién thi cua Solid:

Sphere Cone Turus Rovolve Section Soldraw Solprof

dclolaslt el &S| & e @ E"IEIIIIEI‘

Box Cylinder Wedge Extrude Slide Interfere Solview
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tinh co hoc cua vat thé. Nhitng uu diém cua khéi rin (Solid) so v6i mo hinh mit
(Surfaces) va khung day (Wireframe) bao gom:

- Tinh thé tich vat thé hinh hoc, ngay c& v6i mo hinh 3D phiic tap

- C6 thé xod cdc duong khuat, cdc dudng chuyén tiép khi biéu dién mat cong.

- Tir mo6 hinh 3D ban dé dang tao cc hinh chi€u 2D va c6 thé biéu dién cic mat
cat mo hinh tai vi tri bat ky.

- Tinh chinh xéac cac dac tinh khéi lugng, két hgp cac phuong phap phan tlr hitu

han tinh tGng xuat va do chuyén vi cho cdc két ciu 3D.

- To6 béng vat thé v6i miu sic gn cho vat lieu mo hinh, thu dugc hinh anh that

cua vat thé.

- M6 phong dong luc hoc két cdu, mo phong chuyén dong ctia dung cu cat got khi

ché tao chi ti€t va c6 thé mo phong chuyén dong ngudi may.
- Mo phong dong luc hoc két cdu, mo phong chuyén dong cuia dung cu cit got khi ché
tao chi tiét va ¢ thé mo phong chuyén dong ngudi mdy. tao duoc cdc khoi ran da hop 1a
su két hop cuia cdc khéi ran co so.

Céch tao mo hinh khéi ran da hop:
- Tao mo6 hinh khoéi rin co s& bang céac lénh: Box, Wedge, Cylinder, Sphere, Cone,
Turus, Extrude, Revolve.
- Dinh vi tri thich hop cho cic khoi ran co s& qua cac lénh: Move, Align,
Mirror3D, 3DArray, copy...
- St dung cdc phép todn dai s6 Boole tao cdc khoi ran da hgp tir cdc khoi ran co
s&: Union, Subtract, Intersect va ban c6 thé sir dung mot so 1énh hiéu chinh: Slice,
Chamferm Fillet...
- Pé tao c4c hinh chiéu thang géc va mat cat clia Solid ban sir dung céc 1énh
Soldraw, Solprof, Solview, Section...

1. Tao cdc mién:
- Command: Region
- Menu: Draw\Region
Mién 1a mot vat thé rin khong c6 khoi luong. Dé tao mot mién ban chi can vé& mot
doi tugng 2D sau d6 dung lénh region dé tao mién
Command: Region(
Select Objects: Chon d6i tugng cin tao mién
Select Objects:(
Mién c6 tinh chat tuong tu Solid

2. Céc khoi ran co so:
Céc khoi rin co sG bao gébm: Box, cone, wedge, sphere, Turus
a. Khoi hop chit nhat
- Command: Boxd
- Menu: Draw\Solids\Box
- Toolbox:
Lénh Box dung dé tao hinh khéi chit nhat
Command: Box(
Center/<Corner of box><0,0,0>
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Céc lua chon:
Center of box Chon diém goc thit nhat ctia dudng chéo khoi
Cube/length/<Other Corner>
Other Corner DPiém goc doi dién dudng chéo
Cube Tao khoi 1ap phuong
Length Lua chon cho kich thuéc c4c canh:
Length: Chiéu dai khéi theo X
Width: Chiéu rong khoi theo Y
Height: Chiéu cao khdi theo Z
Center Chon tam khoi
Center of box<> Toa d¢ tam khoi
Cube/Length/<Center of box> cho toa do diém goc khai, Iua chon Cube va length
tuong tu phan trén.

b. Khoi hinh ném: (Iénh Wedge)
- Command: Wedge.
- Menu: Draw\Solids\Wedge
- Toolbox:
Lénh Wedge ding d€ tao khoi hinh ném
Center/<Corner of Wedge>: Nhap toa do mot diém goc clia khéi rin trong mit phing
XY hodc C chon Center

Céc lya chon:
Center of Wedge: Nhap toa do diém goc cuia Wedge
Cube/Length/<Other corner>: Cho diém goc thit hai trong mat phang XY
Heigth: Chiéu cao ném
+ Néu dap L (
Length: Chiéu dai khoi ran theo truc X
Width: Chiéu rong khéi ran theo truc Y
Heigth: Chiéu cao ném
+ Néu dap C ( thi khoi ném c6 3 canh biang nhau va ban chi cAn nhap mot canh tai
dong nhéc sau dé.
Center: Tao khdéi hinh ném bang cach nhap tam khéi. Khi dép C:
Center of wedge<0,0,0> Nhap toa do hinh
Cube/Length/<Other corner>: Cho diém goc hay st dung cdc lua chon.
c. khoi non: (Cone)
- Command: Cone.
- Menu: Draw\Solids\Cone
- Toolbox:
Lénh cone tao khoi ran ¢ mat ddy 1a Circle hoac Ellipse
Elliptical/<Center point>>:
Céac lua chon:
Center point: Chan tdm hinh tron cia mat day nén
- Diameter/<Radius>: Ban kinh hodc nhap D cho duong kinh duong tron ddy.
- Apex / <Heigth of cone>: Chiéu cao nén.
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Lua chon Apex cho phép ban xac dinh vi tri dinh ctia kh6i nén do vay ban c6 thé
tao khoi ran nim ngang thang.. .
Elliptical: ~ Mat ddy non c6 hinh Ellipse

- <Axis endpoint 1>/Center of base: toa do diém ddu mot truc hodc ddp C ( dé
chon tap Ellipse.

- Axis endpoint 2: Toa do diém ddu con lai clia truc

Other axis distance: Khoang cach ntra truc con lai cua Ellipse.

Apex/Heigth of cone: Chiéu cao nén hoic chon Apex dé xac dinh vi tri ctia dinh

non.

+ Néu ban dap C(

Center of Ellipse: Tam cua Ellipse

- Axis Endpoint: Chon diém dau truc thit nhat cta Ellipse.

- Other axis distance: Khoang cach nira truc tha 2

- Apex/Heigth of cone: Chiéu cao nén hoic chon Apex dé xac dinh vi trf clia dinh
nén.

Pé vé khaoi nén cut ban st dung 1énh Cone vé khéi tru sau d6 dung lénh Chamfer dé vt
mép.

d. Khéi tru: (Cylinder)
- Command: Cylinder.
- Menu: Draw\Solids\Cylinder
- Toolbox:
Lénh Cylinder tao khai tru c6 mat day la Ellipse hoac Circle

Elliptical/<Center point>: Chon tam duong tron mat ddy tru
Diameter/<Radius> Ban kinh hodc nhap D cho duong kinh duong tron.
Center os other end/ <Heigth>: Chiéu cao tru theo truc Z hoic diap C dé dinh vi vi tri
dudng tam tru.
Khi ban chon C ( xuét hién dong nhac:
Center of other end: Toa do tam mat dinh tru.

e. Khai cau: (Sphere):
- Command: Sphere.
- Menu: Draw\Solids\Sphere
- Toolbox:

Lénh Sphere tao khdi ran hinh cau

Center of Sphere <0,0,0>: Chon tam khoi ran
Diameter/<Radius>: of Sphere: Cho ban kinh hodc dudng kinh kh6i ran ciu.

f. Khoii xuyén: (Turus):
- Command: Turusd
- Menu: Draw\Solids\Turus
- Toolbox:

Lénh Turus tao khéi ran hinh xuyén.
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Center of Torus:<0,0,0>: Nhap toa do hodc chon tam khoi ran xuyén.
Diameter/<Radius>: of turus: Ban kinh hodc ddp D cho duong kinh kh6i ran xuyén. (Tix
tam xuyén dén tam ong).

Diameter/<Radius>: of tube: Ban kinh hoac dap D cho duong kinh ong.

g. Kéo cdc doi tuong 2D thanh khéi ran 3D (Extrude):
- Command: Extrude.
- Menu: Draw\Solids\Extrude
- Toolbox:

Lénh Extrude ding dé kéo dai hinh 2D thoe truc Z thanh mot khoi ran 3D. Céic doi
twong 2D c6 thé kéo dai thanh khoi rin gém cac Pline kin, Polygon,Circle...

- Select region, polylines anh circle of extrusion...

Selecct objéct: Chon doi tuong 2D mudn kéo dai.

Selecct Object: Tiép tuc chon hay nhan ( dé két thuc chon.

- Path/ <heigth of extrusion>: Chiéu cao theo truc Z hoac lua chon Path ding kéo dai doi
tugng theo mot duong dan cho trude.

+ Khi ban chon gia tri ngam dinh:

Extrusion taper angle:<0>: Nhén ( hoac cho gia tri géc nghiéng (géc vuot) la géc
gifta Solid s& duoc tao v6i mat vuong géc v6i mat phiang ZY, gid tri ¢6 thé am hoic
duong.

+ Khi ban chon P (

Select path: Chon dudng dan Path. (Path c6 thé 1a line, arc, circle.... Path khong
thé cling nim trong mot mat phang véi hinh dang 2D 1a khéi rin dugc chon dé kéo dai.
Hinh dang 2D duogc kéo luon vuong goc v6i duong dan (Path). Néu mot trong hai dinh
clia duong din namg trong mat phang chita 2D va hinh ddng 2D dugc kéo vuong géc véi
duong dan nay.

h. Khoi tron xoay: (Revolve):

- Command: Revolve.!

- Menu: Draw\Solids\Revolve

- Toolbox:
Lénh Revolve dung dé tao khoi ran tron xoay bang cdch xoay quanh mot d6i tuong 2D
chung quanh duong tam xoay. doi tuong 2D la mot duong tron(Circle), region, Ellipse.

Select region, Polyline or circle for revolution.
Select objects: Chon doi tugng 1a Pline, Spline...
Axis of revolution - Object/X/Y/<Start point of axit>: Chon dudong tam xoay.

C4c lua chon khac:
Star point of axis: Chon diém dau tién trén dudng tAm quay
Endpoint of axit: Diém cudi clia dudng tron tam quay.
Objeccts: Chon mot d6i tuong lam dudng tam xoay: line hodc phan doan thang cla
duong Spline khi dap E xuat hién:
Select an Object: Chon doi tuong lam duong tam xoay.
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X, Y : Buong tam xoay la truc X, Y

Sau khi chon truc xoay s€ xuat hién:

Angle of revolution < Full circle>: Gi4 tri goc xoay.
i. Cac phép toan dai so:

Mo hinh khéi ran duge tao tir viéc két hop véi cac khai ran co s& goi 1a khoi ran
da hop (Complex solid). Dé két hop céac khoi ran co s& ban c¢6 thé dung cic phép todn
dai s6 Boonlean: Cong(Union), Trur (Subtract), giao (Intersect). Cac phép toan dai sO nay
c6 thé dung doi v6i Region. Cac lénh Union, Subtract va Intersect nim trén thanh cong
cu Modify II.

1. Cong (hop) cac khoi ran:
- Command: Union
- Menu: Modify\Boolean\Union
Lénh Union ding dé tao céc region hodc céc solid da hop bing cach cong (hop) céc
solid, region thanh phan.
Command: Union(
Select Objects: Chon cac d6i tugng solid, region can tao khoi
Select Objects:(
n Solids selected
n Solids unioned.

2. Trir cac khoi ran:
- Command: Subtract
- Menu: Modify\Boolean\Subtract
Lénh Subtract tao Solid hodc Region da hop bang phép trir (hoi) cdc solids hoac region
thanh phan.
Command: Subtract(
Source objects...
Select Objects: Chon cac doi tuong bi trit
Select Objects:(
n Solid selected
Objects to subtract from them...
Select Objects: Chon céc khoi ran trix
Select Objects:(
3. Giao cdc khai ran
- Command: Intersect
- Menu: Modify\Boolean\Intersect
Tao solid hodc region bang phép giao cic solid hoac region thanh phan.
Command: Intersect(
Select Objects:Chon doi tuong
Select Objects:(

4. Cac bién mat do ludi va khung day cia mo hinh Solid:

- Bién IsoLines: S6 cic dudng biéu dién mit cong clia cdc solid khi mo6 hinh dang &
dang khung day.

Command: IsoLines(
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New value for IsoLines <4>

- Bién DispSilh: Khi bién nay bang 1 (on) thi mo hinh dang & dang khung day chi hién
lén cdc duong vién. Khi vé ban nén dit bién nay bang 0 (off).

Command: DispSilh(

New value for DispSilh <0>

- Bién FaceTres: Mat do ludi cua Solids khi thuc hién cdc 1énh Hide, Shade va Render
Command: FaceTres(

New value for FaceTres <0.500>

Chuong 8 Hiéu chinh mo hinh khéi rén
No1 dung:

1. Cac 1énh hiéu chinh

2. Vit mép bang 1énh Chamfer

3. Vé tron va tao géc luon bang 1énh Fillet
4. Cat khéi ran thanh 2 phan

5. Tao mat cat ngang khoi ran 1énh Section

1. Vit mép canh khoi ran:

- Command: Chamfer

- Menu: Modify\Chamfer
Lénh Chamfer ding dé vat mép cdc canh khoi rin. Lénh nay tu dong tao cdc khoi ran
phu va sau do s& cong (Union) hodc trir (Subtract) v6i khoi ran ban chon dé vat mép.
Command: Chamfer(
(Trim mode) Current chamfer length = 0.000, angle = 0.000
Polyline/Distance/Angle/Trim/Method/<Select first line>: Chon solid can vat mép.
Select base surface: chon mot canh cua solid dé x4ac dinh mat chudn mat nay hién lén
duong nét khuat
Next/<OK> vi canh la giao tuyén ctia hai mat do dé néu dong y v6i mat hién 1én dudng
khuét ban nhan Enter néu khong ban ddp N dé chon mat tiép.
Enter base surface distance<>:Khodng cdch vat mép mit chuén
Enter other surface distance<>:Khoang cach vat mép canh bén
Loop/<Select Edge>: Chon canh cdn vit mép trén bé mit chuin
Loop/<Select Edge>: (

2. Tao gbc luon tai giao tuyén gitra cac mat cia khoi ran:
- Command: Fillet
- Menu: Modify\Fillet
Lénh Fillet dung tao géc luon
Command: Fillet(
(Trim mode) Current fillet radius = 0.000
Polyline/Radius/Trim/<Select first object>: Chon Solid
Enter radius <1.0000>: Nhap ban kinh
Chain/Radius/<Select edge>: Chon giao tuyén
Chain/Radius/<Select edge>:(
n edges selected for fillet.
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3. Cat khoi ran thanh 2 phan:
- Command: Slide
- Menu: Draw\Solids\Slide
Lénh Slice dung dé cat tach mot khoi ran thanh 2 khai rin riéng biét
Command: Slice(
Select objects: Chon doi tugng can cat
Select objectsao mién
Select Objects:(
Mién c6 tinh chat tuong tu Solid

2. Cac khdi ran co so:
Céc khoi rin co sG bao gém: Box, cone, wedge, sphere, Turus
a. Khoi hop chit nhat
- Command: Box(
- Menu: Draw\Solids\Box
- Toolbox:
Lénh Box dung dé tao hinh khéi chit nhat
Command: Box(
Center/<Corner of box><0,0,0>
Céac lya chon:
Center of box Chon diém goc thit nhat cia dudong chéo khoi
Cube/length/<Other Corner>
Other Corner Diém goc doi dién dudng chéo
Cube Tao khoi 1ap phuong
Length Lua chon cho kich thuéc c4c canh:
Length: Chiéu dai khéi theo X
Width: Chiéu rong khdi theo Y
Height: Chiéu cao khdi theo Z
Center Chon tam khoi
Center of box<> Toa do6 tam khoi
Cube/Length/<Center of box> cho toa do diém goc khai, Iua chon Cube va length
tuong tu phan trén.

b. Khoi hinh ném: (Iénh Wedge)
- Command: Wedge(
- Menu: Draw\Solids\Wedge
- Toolbox:
Lénh Wedge dung dé tao khoi hinh némmm

Center/<Corner of Wedge>: Nhap toa do mot diém goc clia khéi rin trong mat phing
XY hoiac C chon Center
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Céc lua chon:
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hap toa do diém goc cia Wedge
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ém goc thit hai trong mat phing XY
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+ Néu dap L (

Length: Chiéu dai khoi ran theo truc X

Width: Chiéu rong khéi ran theo truc Y

Heigth: Chi€u cao ném

+ Néu dédp C ( thi kh6i ném c6 3 canh bang nhau va ban chi cAn nhap mot canh tai
dong nhéc sau do.
Center: Tao khdéi hinh ném bang cach nhap tam khéi. Khi dép C:

Center of wedge<0,0,0> Nhap toa do hinh

Cube/Length/<Other corner>: Cho diém goc hay st dung cac lua chon.
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c. khoi nén: (Cone)
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Cone(

- Menu: Draw\Solids\Cone

- Toolbox:

Lénh cone tao khoi ran ¢ mit ddy 1a Circle hoac Ellipse
Elliptical/<Center point>>:
C4c lua chon:
Center point: Chan tam hinh tron ciia mat day nén

- Diameter/<Radius>: Ban kinh hodc nhap D cho duong kinh duong tron day.

- Apex / <Heigth of cone>: Chi€u cao nén.
u cao non.

Lua chon Apex cho phép ban xac dinh vi tri dinh cua khoi nén do vay ban c6 thé
tao khoi rin nim ngang thang.. .
Elliptical: ~ Mat ddy n6n c¢6 hinh Ellipse

- <Axis endpoint 1>/Center of base: toa do diém dau mot truc hodc ddp C ( dé
chon tap Ellipse.

- Axis endpoint 2: Toa do diém ddu con lai cla truc

Other axis distance: Khoang cach ntra truc con lai cua Ellipse.

Apex/Heigth of cone: Chiéu cao nén hoic chon Apex dé xac dinh vi tri cia dinh
non.

+ Néu ban dap C(

Center of Ellipse: Tam cua Ellipse

- Axis Endpoint: Chon diém dau truc thit nhat cta Ellipse.

- Other axis distance: Khoang cach ntra truc tha 2
- Apex/Heigth of cone: Chiéu cao nén hoic chon Apex dé xdc dinh vi tri ctia dinh nén.
Dé vé khoi nén cut ban sir dung 1énh Cone vé khoéi tru sau do dung lénh Chamfer dé vat
mép.

d. Khéi tru: (Cylinder)
- Command: Cylinder(
- Menu: Draw\Solids\Cylinder
- Toolbox:
Lénh Cylinder tao khéi tru c6 mat day 1a Ellipse hoac Circle
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Elliptical/<Center point>: Chon tam dudng tron mat ddy tru
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kinh duong tron.
Center os other end/ <Heigth>: Chiéu cao tru theo truc Z hoic diap C dé dinh vi vi tri
dudng tam truy.
Khi ban chon C ( xuét hién dong nhac:
Center of other end: Toa do tam mat dinh tru.

e. Khai cau: (Sphere):
- Command: Sphere(
- Menu: Draw\Solids\Sphere
- Toolbox:

Lénh Sphere tao khdi ran hinh cau

Center of Sphere <0,0,0>: Chon tam khoi ran
Diameter/<Radius>: of Sphere: Cho bén kinh hodc dudng kinh khdi ran cau.

f. Khoii xuyén: (Turus):
- Command: Turus(
- Menu: Draw\Solids\Turus

- Toolbox:
Lénh Turus tao khoi ran hinh xuyén.
Center of Torus:<0,0,0>: Nhap toa do hodc chon tam khéi ran xuyén.
Diameter/<Radius>: of turus: Bdn kinh hodc ddp D cho dudng kinh kh6i ran xuyén. (T

tam xuyén dén tam ong).
Diameter/<Radius>: of tube: Ban kinh hoac dap D cho dudng kinh ong.
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g. Kéo cac doi twong 2D thanh khai ran 3D (Extrude):
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Command: Extrude(

- Menu: Draw\Solids\Extrude
- Toolbox:

Lénh Extrude ding dé kéo dai hinh 2D thoe truc Z thanh mot khéi rin 3D. Cic doi
tuong 2D c6 thé kéo dai thanh khai ran gom cac Pline kin, Polygon,Circle.....

- Select region, polylines anh circle of extrusion...

Selecct objéct: Chon doi tuong 2D mudn kéo dai.

Selecct Object: Tiép tuc chon hay nhan ( dé két thuc chon.

- Path/ <heigth of extrusion>: Chiéu cao theo truc Z hoac lua chon Path ding kéo dai doi
tugng theo mot duong dan cho trude.

+ Khi ban chon gia tri ngam dinh:

Extrusion taper angle:<0>: Nhin ( hoac cho gia tri géc nghiéng (g6c vuot) la géc
gifta Solid s& duoc tao v6i mat vuong géc v6i mat phiang ZY, gid tri ¢6 thé am hoic
duong.

+ Khi ban chon P (

Select path: Chon dudng dan Path. (Path c6 thé 1a line, arc, circle.... Path khong
thé cling nim trong mot mat phang véi hinh dang 2D 1a khéi rin duoc chon dé kéo dai.
Hinh dang 2D duogc kéo luon vuong goc vGi duong dan (Path). Néu mot trong hai dinh
clia duong din nimg trong mat phang chita 2D va hinh ddng 2D dugc kéo vudng géc véi
duong dan nay.

h. Khoi tron xoay: (Revolve):
- Command: Revolve(
- Menu: Draw\Solids\Revolve
- Toolbox:
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Lénh Revolve dung dé tao khéi rian tron xoay bing cach xoay quanh mot déi tugng 2D
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tron(Circle), region, Ellipse.

Select region, Polyline or circle for revolution.
Select objects: Chon doi tugng la Pline, Spline...
Axis of revolution - Object/X/Y /<Start point of axit>: Chon duong tam xoay.

Céac lua chon khéc:
Star point of axis: Chon di€ém dau tién trén dudng tAm quay

Endpoint of axit: Diém cu6i clia dudng tron tam quay.

Objeccts: Chon mot d6i tuong lam dudng tam xoay: line hodc phan doan thang cla
duong Spline khi dap E xuat hién:

Select an Object: Chon doi tuong lam duong tam xoay.

, Y

Sau khi chon truc xoay sé& xut hién:

Angle of revolution < Full circle>: Gi4 tri gbc xoay.
i. Cac phép toan dai so:

Mo hinh khéi ran dugc tao tir viéc két hop véi cac khoi ran co sd goi 1a khoi ran
da hop (Complex solid). Dé két hop cdc khoi rin co s ban ¢6 thé dung céc phép todn
h6i rén co s& ban c¢6 thé dung céc phép toan dai s6 Boonlean: Cong(Union), Trir
(Subtract), giao (Intersect). Cac phép todn dai s6 nay co thé ding doi v6i Region. Cac
lénh Union, Subtract va Intersect nam trén thanh cong cu Modify II.

1. Cong (hop) cac khoi ran:
- Command: Union
- Menu: Modify\Boolean\Union
Lénh Union ding dé tao céc region hodc céc solid da hop bing cach cong (hop) céc
solid, region thanh phan.
Command: Union(
Select Objects: Chon cac doi tuong solid, region can tao khoi
Select Objects:(
n Solids selected
n Solids unioned.

2. Trur cdc khéi ran:
- Command: Subtract
- Menu: Modify\Boolean\Subtract
Lénh Subtract tao Solid hodc Region da hop bang phép trir (hoi) cic solids hodc region
thanh phan.
Command: Subtract(
Source objects...
Sele tir mo hinh ctia khung nhin dang co6.
Inclined plane's 1st point: Chon diém thit 1 ctia mat nghiéng
Inclined plane's 2nd point: Chon di€ém thit 2 ciia méat nghiéng
Sau d6 xdc dinh diém quan sat hinh chiéu phu
Slide to view from: Chon mot diém.
Section Tao hinh cét cho Solid sau d6 két hop véi 1énh Soldraw ban vé mit cat

Truong Pai hoe Ki thudt Cong nghiép Thai Mguyén * 0k K Trang F 54 & %



TRUNG TAM £G

Cutting plane 1st point: Chon diém thit nhat trén mat phing cit.
Cutting plane 2nd point: Chon diém thit 2 trén mat phang cit.
chon mot diém xac dinh huéng quan sat mat cét

Side of cutting plane to view from: Chon di€ém quan sat mat cat

5. Lénh Soldraw:

- Command: Soldraw

- Menu: Draw\Solids\Setup\Drawing
Lénh Soldraw tao cdc dudng bién dang va mat cit trong cdc khung nhin tao bdi 1énh
Solview
Cac duong khuat va dudng thiy dugc chi€u trén mat phang vuong géc huéng quan sit.
Doi v6i hinh cit, cdc duong cat duge tao nhd vao cac bién HPName Cac dudng khuat va
dudng thdy dugc chi€u trén mat phang vuong géc huéng quan sit. Péi vé6i hinh cit, cic
duodng cat dugc tao nhd vao cac bién HPName thoi tao cdc dudng bién va hinh cit mai.
Tat ca cac 16p, ngoai trir 1Gp chita duong bién va hinh cét s& duoc dong bang trén mdi
khung nhin.
Command: Soldraw(
Select viewports to draw:
Select objects: Chon khung nhin
Select objects:(

Chuong 10 Quan sat hinh chiéu phoi canh moé hinh 3D
No1 dung chuong:

Noi dung chuong:

2. Gi6i thiéu Dview va cac lua chon.

3. Diéu chinh 6ng kinh (CAmere)

4. Diéu chinh muc tiéu (TAget)

5. Quan sat hinh chi€u phoi canh (Distance)

6. Xac dinh vi tri va khoang cach quan sat (POints)

7. Thu phéng hinh anh (Zoom).

8. Di chuyén hinh anh (PAn)

9. Quay ong kinh (TWist)

10. Thiét 1ap mat phang cat (Clip)

11. Che cac nét khuat (Hide)

12. Tat ché do quan sat hinh chi€u phoi canh (OFF)
13. Huy bo thao tac (Undo) va két thic 1énh Dview (eXit)

Hinh chiéu truc do rat quan trong trong giai doan xay dung vat thé 3D c6 kich
thudc nho (dung trong cdc ban vé& co khi). Cic dudng thang clia mo hinh nay thudng
song song v6i nhau. Dé quan st hinh chiéu truc do ban chi cin thuc hién lénh Vpoint.

Khi quan sat vat thé 3D c6 kich thudc 16n nhu cac cong trinh xay dung, két ciu co
khi 16n hodc cong trinh kién tric thi hinh chi€u truc do  Khi quan sat vat thé 3D c6
kich thuéc 16n nhu cac cong trinh xay dung, két cau co khi 16n hoac cong trinh kién tric
thi hinh chiéu truc do st dung 1énh Dview.

1. Quan sat hinh chiéu phdi canh mo hinh 3D (Dview)

- Command: DView.!
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- Menu: View\3D dynamic view
Select Object: Chon doi tugng cAn quan sat hinh chi€u phoi canh. Néu tai dong nhic nay
ban nhin J s& xuit hién mo hinh ngo6i nha
Select Object: (Tiép tuc chon doi tuong hodc nhan ( dé két thiic viéc chon d6i tuong).
CAmera/TArget/Distance/POints/PAn/Zoom/TWist/CLip/Hide/Off/Undo/<eXit>:

- Lua chon CA: ding dé quay 6ng kinh (Camera) dung quanh muc tiéu (Target), khoang
cach tlr 6ng kinh dén muc tiéu 12 khong déi (twong tu khi ban x4c dinh diém nhin trong
1énh Vpoint).

Toggle angle in/Enter angle from XY plane <>: G6c cia CAmera so v6i mat phang XY.
Toggle angle from/Enter angle in XY plane from X axis <>: G6c quay so véi truc X
trong mat phang XY.

- Lua chon TAget dung dé quay muc tiéu quanh 6ng kinh, khoang cach gilta muc tiéu va
ong kinh khong doi.
Toggle angle in/Enter angle from XY plane <>: Géc clia muc tiéu so v6i mat phang XY.
Toggle angle from/Enter angle in XY plane from X axis <>: G6c quay so véi truc X
trong mit phang XY.

- Lua chon quan sat hinh chiéu phéi canh (Distance):

Lua chon Distance ding dé thay d6i khoang cdch ong kinh so véi muc tiéu doc
theo tia nhin (tia nhin xuat phat tir 6ng kinh dén muc tiéu). Khi dung Iya chon nay mo
hinh tir phép chi€u song song chuyén sang phép chi€u phéi canh.. Biéu tugng toa do
giong nhu hinh 1ap phuong thu nhé dan.

New camera/ Taget distance <>: Khoang cach méi hoac kéo con chay hinh thoi dinh ty
1¢ khoang cach.

New camera/ Taget distance <>: Khoang cach méi hoac kéo con chay hinh thoi dinh ty
1é¢ khoang céach. Distance ma khoang cach giita 6ng kinh va muc tiéu qua gan ban khong
thé quan sdt mo hinh duoc do d6 ban phai dinh lai khoang cach va vi tri diém nhin va
muc tiéu.

Enter target point <Toa do muc tiéu hién hanh>: : Pua vao toa do méi cia muc
tiéu

Enter camera point <Toa do cta ong kinh hién hanh>: Pua vao toa do0 méi cua
ong kinh.

- Thu phéng hinh anh: (Zoom) dung dé phéng to hay thu nhd man hinh ma khong thay
déi vi tri ong kinh va muc tiéu, tic 12 ban hiéu chinh tiéu cu clia 6ng kinh. Néu dang 1a
hinh chi€u song song thi xuét hién dong nhac:

Adjust zoom scale factor <1>: Nhap gia tri tiéu cu mdi vao.
Néu dang 1a hinh anh phdi canh (Pa thuc hién lénh Distance) thi dang nhic sau xuat
hién:

Adjust lenslength<>: Nhap tiéu cu S0mm tuong tng véi tiéu cu thudng ma con
ngudi van su dung, Gia tri cang nhd thi hinh anh s€ cang nho.
- Di chuén hinh anh (PAn): 1én PAn dung di chuyén 6ng kinh va muc tiéu song song vdi
mat phang nhin. Khoang cdch nhin khong doi.
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Displancement base point: Chon diém chudn dé doi giong trong lénh Pan
Second point: Diém doi dén.

- Quay ong kinh: (Twist)) cho phép quay ong kinh quanh tia nhin.
New view twist<>: Gia tri goc quay.
New view twist<>: Gi4 tri goc quay. chi c6 thé qua sit dugc céc doi tugng nam
gilta hai mat cat ma thoi:
Back/Front/<Off>: Chon mat cat trudc (Front), sau (Back) hoac Off dé thoat ra
1énh nay.
+ Néu ban chon F ( (Front) xuét hién:
Eye/ON/OFF/<Distance front taget><>Xac dinh vi trf mat cat trudc so véi
muc tiéu, néu chon Eye thi vi tri mat cét tru6e tai diém quan sat.
+ Néu chon B (Back) xuat hién:
Eye/ON/OFF/<Distance front taget><>: Khoang cach tir muc tiéu dén mat
cat sau.
- Che cic nét khuat: (Hide) dung dé che cac nét khuit. Khi thodt ra khoi lénh Dview thi
cac nét khuat xuét hién tro lai
- Tt ché€ do quan sit hinh chi€u phdi canh (Off): Lua chon nay s& chuyén hinh chi€u
phoi canh ciia mo hinh 3D dang quan sat sang hinh chiéu song song.
- Huy bd thao tac (Undo) va két thiic 1énh Dview (eXit):

Chuong 11 T6 bong mo hinh 3D
Noi1 dung:
. GiGi thiéu vé t6 bong
. T6 bong bang 1énh Shade
. To bong bang 1énh Render
. Tao canh t6 bong (Scene)
. Thiét 1ap cac nguon sang khi t6 bong (light)
. Gén vat li¢u khi t6 bong (Rmat, Matlib)
. Lénh Rpref
. Ghi va goi cac anh t6 bong (Saveing, Replay)
. Cac thong tin lién quan dén t6 bong (Stats)
10. Chen va hiéu chinh phong canh ban v& 1énh (LsNew, LsEdit, LsLib)
11. Tao phong nén cho hinh anh (Background, Fog)

O 01O\ Who =

Tao cédc hinh anh (Image) cho mo hinh 3D gbém cdc l1énh che khuét bang 1énh Hide, to
béng bang 1énh Share va Render. Khi thuc hién 1énh Hide cdc canh khuét dugc che di.
To6 bong 1a qua trinh gdn mau, 4nh sdng va vat liéu to6 béng bé mat, tao Shadow cho cac
doi tugng 3D. Ban c6 thé to béng bing 1énh Share, Render. Cdc d6i twong 3D to bong
duoc 1a Surfaces va cic solids.

1. To béng bang 1énh Shade:
- Command: Shade
- Menu: View\Shade
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Dé che khuat ban dung lénh Hide. Hinh 4nh thuc hién khi t6 bong béing Iénh Shade phu
thudc vao bién Shadedge va Shadedif. Hinh anh nay thé hién trén mot mat phang.
Tuy theo gia tri chia Shadedge ban c6 céc kiéu to6 bong khdc nhau.
Do phan chiéu anh sang phu thudc vao bién Shadedif 1a ti s6 gilta 4nh sang moi trudong
(Background light) vGi anh sang tan xa tir nguon sang xa.

Dé t4i hién lai hinh anh trudc t6 béng ban dung lénh regen
2. To6 béng bang lénh Render:

- Command: Render

- Menu: View\Render\Render...
Render 1a 1énh t6 béng cac mat hodc khoi ran 3D. Truoc khi thuc hién Iénh Render ban
c6 thé tao cdc ngudn sang bang lénh light, tao canh lénh View, Dview, Scence va gin
vat liéu cho d6i tuong 1énh Rmat, Matlib. Thong thudng dé t6 béng mo hinh 3D ban ¢6
thé thuc hién theo trinh tu sau:

a. M6 tap tin ¢c6 mo hinh ban muon t6 béng

b. Goi 1énh Render khi dé ban st dung cac 1énh Render, Light, Rmat, Matlib va

Rpref.

c. Dinh c4u hinh cho tién ich Render bang 1énh Rconfig.

d. Tao khung anh cho mo hinh can t6 bong dung Iénh View

e. Tao va hiéu chinh cdc nguon sang ban 1énh Light.

f. Nhap céc loai vat liéu to6 béng cho mé hinh bang 1énh Rmat, Matlib

g. Dung Iénh Rmat gan vét liéu cho doi tugng, mau, 16p

i. Tao canh bang lénh Scene 1a su két hop gitta view véi cdc nguon sang.

k. Dinh cac tham s6 lién quan dén t6 bong bang 1énh Rpref

1. Chon canh Scene va thuc hién Iénh Render dé to6 béng doi tuong.

m. Dung 1énh Saveing ghi hinh anh t6 bong thanh tap tin.

n. Mudn xuit hién hinh anh t6 béng dung 1énh Replay.
3. Nguon sang:

Nguon sang lam cho mo hinh t6 béng tuoi hon két hop véi viéc gan vat liéu cho
mo hinh cdc hinh anh bang lénh Render nham tang an tuong hinh anh t6 bong.
* C4c nguodn sang bao gom:
Ambient light: 4nh sdng moi trudong. Pam bao do siang déu cho tit ca cdc mit trén mo
hinh do d6 ban c6 thé tit hoic diéu chinh cudng do 4nh siang chung.
Point light: Nguén sdng toa. Tia sang tir mot di€u toa dén moi phuong, cudng do giam
theo khoang cach.
Distance light: Nguon siang xa - GOm céc tia sang song song, cuong do khong ti 1& véi
khoang céch.
Sport light: Nguon séng roi - Giong dnh sang dén pin, dén pha. Sing khong mot pham vi
hep va gian theo khoang céach.

* Trinh tu chon nguon sang:

a. Chon mot trong 3 nguon sang (Point, Distance va Sport)

b. Chon New... trén hop thoai Light

b. Chon New... trén hop thoai Light chon cac gia tri trong khoang 0-1.

- V6i Point light: Ban chon quy dinh giam cudng do 4nh sing, dé dat vi tri ngudn sang
ban chon Modify, kiém tra vi tri chon Show
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- Véi Distance light: Dinh vi nguén sédng bang Azimuth (phuong vi) va Altitude (Cao
do), Aun Agle Calculator

- Vi Sport light: CHon ving sdng t6i bang cdc nit Hotsporrt va Falloff. Sir dung
Modify dé dit vi tri nguén sang va hudng sang.

d. Chap nhan nguon sang va vi tri cia n6 nhan OK

* Tao va hiéu chinh nguon sang méi: (1énh Light)
Lénh Light dung dé tao nguén sang mdi, hiéu chinh va xo4 cdc ngudn sdng cil

- New: Tao nguon sang mai (c6 3 loai: Point, Distance, Sport light)

- Modify: Hién thi cac hop thoai twong ting d€ sira d6i nguén sang duoc chon

- Delete: Xo4a nguon sang dugc chon khoi ban vé

- Select: Chon nguén sdng ngay trén ban vé& bing ciach bam vao nguén sdng dé
hiéu chinh va xo4.

- Ambient Light: Dung hiéu chinh anh sang nén cho toan canh dugc t6 bén ban ¢6
thé thay d6i cudng do va mau ctia dnh sdng moi trudng trén hop thoai Light.
+ Khi ban tao nguon sang méi chon New:
- Point light:

- Light name: Tén ctia ngu6n sang

- Intensity: Cuong do nguon sang

- Position: Vi tri nguén sang véi hai nit Modify .. hiéu chinh va Show xem vi tri
nguon sang

Khi chon Modify: Enter light location <Current>: Chon vi tri nguon sang.

- Color: Chon mau cho nguodn sang qua mot trong 2 hop Select Custom Color... va
Select From ACIL.

- Attennuation: Quy luat giam cuong do anh sang theo khoang cach c6 tac dung
vGi anh sang toa va roi.

None: Khong giam cuong do theo khoang cach

Inverse Linear: Cuong do ty 1¢ nghich véi khoang cach.

Inverse Square: Cudng do ty 1é ngich véi binh phuong khoang cach.

- Shadow: Kiém tra béng va ban vé& béng vat thé.

- Shadow Option: Lam xuat hién hop thoai Shadow.

- Shadow Option: Lam xuét hién hop thoai Shadow. Light. Ban can chd y:
- Néu nguodn sang xa va roi thi dong nhic sau xuét hién khi ban chon Modify <
+ Enter light target <current>: Nhap vao toa do diém dich clia nguén sang.
+ Enter light location <current>: Nhap vao vi tri méi ctia ngudn sang.

- Trong hop thoai New Distance Light: c6 thém cac nut Altitude, Azimuth va Sun
angle Calculator dé dinh vi tri phuong nguén sang.

+ Altitude: Dinh d6 cao nguodn sdng bing cich nhap vao 6 soan thao, kéo
thanh truot hoidc kich vao mot diém trén biéu tugng Altitude.

+ Azimuth: Dinh phuong vi cho nguén sdng xa bang cdch nhap vao 6 soan
thdo, kéo thanh truot hodc kich vao mot diém trén biéu tugng Azimuth.

- Sun angle Calculator.. . Xuat hién hop thoai Sun Angle Calculator. Ban chi can
nhap thoi gian va dia diém thi CAD sé tu dong tinh cho ban phuong chi€u ctia nguén
sdng. Khi muo6n ban c6 thé nhap thoi gian trong 6 Clock Time va chon gid chuén (vi du
GMT - 7 tinh theo gio Viét Nam), thay phuong chi€u ctia ngudn sang. Khi mudn ban ¢6
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thé nhap thoi gian trong 6 Clock Time va chon git chuan (vi du GMT - 7 tinh theo gio
Viét Nam), thay (vi (vi kinh tuyén (Longititude) thay déi tuy thudc vao lua chon cua
ban.

- Trong hop thoai New Sport Light c6 thém cac nat chon Hotsport va Falloff xac
dinh bang géc va d6 1a géc con dnh sang 16n nhat ctia ngudn sang roi.
C4c lua chon khac:
North direction ~ Xuét hién hop thoai North Location qua d6 xdc dinh phuong Béc
theo chiéu duong truc Y trong WCS.

Modify... Hién Ién cdc hop thoai Modify Light dé sira nguén sang dang chon.
Delete Xoa nguon sang duoc chon khoéi ban vé
Select Chon nguén sang trén ban vé& dé hiéu chinh hodc xo4.

Ambient Light Dung dé hiéu chinh 4nh sidng nén (moi trudng) cho toan canh to
béng. Ban c6 thé thay doi cuong do (Intensity) va mau (Color) clia 4nh sang
moi truong trén hop thoai Light.

* Gdn mAu cho nguodn sang:

Ban c6 thé gan mau cho nguén sdng bing cach chon cdc nit chon Select Custom
Color.. . hoic Select From ACI ctia hop thoai Light. Khi ban ~ Ban ¢6 thé gan mau cho
ngudn sdng bang cach chon cdc nit chon Select Custom Color.. . hodc Select From ACI
cta hop thoai Light. Khi ban béng phu thudéc vao mau ctia ngudn sang. Nguon sang
dugc tao ra s& dat trong ban vé thong qua biéu twong. Ban c6 thé thay déi kich thudc cua
biéu tugng trong muc Light Icon Scale ctia hop thoai Rendering Preference.

4. Lénh Scene

Lién két mot phan anh (dinh bang Iénh View) véi cdc ngudn sdng (tao bdi Light) tao
thanh mot canh (Scene). Lénh Scene dung dé tao nguén sdng mdi, hiéu chinh hodc xo4
cac canh hién co.

Scenes Tén cua tat ca cac canh trén ban vé
New... Thém mot canh méi vao trong ban vé. Khi chon muc nay xuat hién
hop thoai New Scene

Scene nane: Tén cua canh hién hanh

Views: Tén cdc phan anh cé trong ban vé dinh bing lénh View
(*Current®: Phan anh hién hanh).

Lights: Tén cac nguon sang c6 trong ban ve.

Modify... Hiéu chinh cac canh khi chon muc nay xuat hién hop thoai Modify
Scene tuong tu nhu New Scene
Delete Xoa mot canh khoi ban ve.

5. Gén vat liéu khi t6 bong:

Gan vat liéu t6 bong gitip cho mo hinh t6 bong s€ gidong thuc hon. Vi cing mot
mo6 hinh néu vat liéu t6 béng khdc nhau s€ cho hinh anh khdc nhau.  Ban c¢6 thé tu tao
va gan vat liéu té bong cho doi tugng theo trinh tu sau:

- Str dung 1énh Rmat lam xuét hién hop thoai Materials. Néu cac vat liéu cé san
trong ban vé& ban chon vat liéu tir danh sach bén trdi ctahop - Sir dung 1énh Rmat
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lam xudt hién hop thoai Materials. Néu cac vat liéu c6 san trong ban vé ban chon vat
liéu tir danh sach bén trai cua hop ban veé.

- Ban c6 thé xem trudc céc loai vat liéu sau khi chon trong Materials List hodc
Library List bang cdch nhan vao niit Preview

- Ban co6 thé ghi cdc vat liéu trong Materials list thAinh mot tap tin méi (phdn md
rong. Mli) bing céch kich vao nit Save... Tap tin ma ban vira tao ¢ thé dung trong cdc
ban vé€ khac.

- Chon loai vat liéu can gan va nhan chudt trén ntt Attach, By ACI hoac By layer.
Nt Attach cho phép géan vat liéu cho ting doi tugng, Nit By ACI cho phép gan vat liéu
theo mau ctia ban vé, niit By layer cho phép géan vat liéu theo tiig 16p ctia ban vé.

- Néu ban chon nit New hoac nit Modify s€ xuat hién hop thoai New (hoac
Modify) Standard Library. HOop thoai nay cho phép ban tao méi hoac sua chira, hiéu
chinh cac vat liéu c6 san.

a. Lénh Rmat:

Lénh Rmat (Render MATerial) ding dé dinh do phan chi€u va do bong mat goi
chung 12 dinh do béng hodc gan vat liéu cho mat. Vat liéu c¢6 thé gin cho doi twong mo
hinh (Geometry), mau (Color) hoic 16p (Layer). Mdi vat liéu ¢6 nhiéu thudc tinh: mau,
anh sang moi truong (Ambient), do phan chiéu (Reflection), d0 nham (Roughnes)... moi
tinh chét déu ¢6 cuong do va mau.

Céc lya chon:

Materials Bang danh sach cac vat liéu c6 san trong ban vé "Global" mac dinh
cho doi tugng chua duge gan vat liéu.
Preview Xem trudc hinh anh khi to6 bong cua loai vat liéu dugc chon trén danh

sdch kéo xuong ban c6 thé chon Sphere(CAau), Cube (lap phuong)
Material Library... Hién nén hop thoai Material Library cho phép goi tén cac vat liéu c6
san trong File Render.MLI vao ban v&.

Select Nhap vat liéu da gan cho mot doi tuong (Geometry) cua mo hinh vao danh
sach Materials. Nhan niit nay va chon doi tugng trén ban ve.
Modify Stra d6i mot loai vat liéu trong danh siach Materials. DPAu tién ban chon vat

liéu theo bon hop thoai tai danh sach kéo xudng dudi niut New: Standard,
Marble, Granite vao Wood..., sau d6 chon nit Modify. Trong hop thoai
Modify Standard Library ban thay d6i céc tinh chat cua vat liéu duoc chon
trong hop thoai.

Duplicate  Tao loai vat liéu méi theo céac tinh chat ctia vat liéu san cé trong ban vé:
diu tién ban chon loai vat liéu tir danh sach Materials, sau d6 nhin ntt
Duplicate... s& xuat hién hop thoai New Standard Material. Nhap tén m&i
vao 0 Material name va ban c6 thé thay ddi cdc tinh chat cta vat lieu méi
qua hop thoai nay.

New... Tao vat liéu mé6i theo hop thoai New standard Material.

Attach Gan loai vat liéu chon trong danh sach Materials: cho d6i tuong moé hinh
can Render theo cach sau: dau tién ban chon vat liéu trong danh sach vi du
ban chon Blue Glass sau d6 chon Attach s€ xuit hién: Select Objects to
attach "Blue Glass" to: Chon ddi tugng ctia mo hinh can gan vat liéu Blue
Glass.
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Detach GG bo cac loai vat liéu da gan cho doi tugng mo hinh. Vat liéu sau
khi Detach xuét hién: Select Objects: Chon d6i tugng can Detach vat liéu gan.

By ACL... Xudt hién hop thoai Attach by AutoCAD color index cho phép gan
vat liéu theo color ctia d6i tuong trén ban vé.

By Layer Xudt hién hop thoai Attach by Layer cho phép gan vat liéu theo layer
ctia doi tuong trén ban vé.

b. Hop thoai New va Modify Standard Library:
Cho phép thay ddi va tao méi céc thuoc tinh cta vat liéu to6 bong.
Céac lua chon:
Material name Tén cua vat liéu dang hiéu chinh hoac tao méi.
Attribute  Chinh cac thudc tinh cta vat liéu theo trinh tu: Pau tién ban chon dang
thuoc tinh (Color, Pattern, ambient, Roughness...) sau dé nhap gid tri vao 6
Value bang thanh truot hodc tai viing Color.

Color/Pattern Hiéu chinh mau chinh (main color) cua vat liéu

Ambient Hiéu chinh Ambient (Shadow) color ctia vat liéu

Reflection Hiéu chinh Reflection color vt liéu.

Roughness Hiéu chinh do béng sang vat liéu. Gia tri
Roughness cang nho thi do bong sang cang cao.

Transparency Hiéu chinh do trong sudt cua hinh anh t6 bong

Refraction Chon d6 tuong phan vat liéu khi Render Type
chon Photo Raytrace.

Bump map Khi chon thudc tinh ndy ban cé thé nhap mot

hinh anh Bitmap vao ban vé.

c. Lénh Matlib (material library)
Cho phép ban nhap vat liéu t6 bong c6 san trong thu vién vao ban vé.
Céc lua chon:

Materials List Danh sach cac loai vat liéu trong ban v€ hién hanh
Library list Danh sach cac loai vat liéu trong thu vién hién hanh.
Purge Xo4 loai vat liéu khong stir dung trong thu vién hién hanh.

Save Ghi lai céc loai vat liéu trong Material list thanh File (.MLI).
Open Mo file chita cac loai vat liéu trong Library list

Import Nhap loai vat liéu chon Library list vao Materials list
Export Xuat loai vat liéu trong Materials list vao Library list.
Delete Xo04 mot loai vat liéu trong Materials List va Library list.

d. Pinh cac tham s6 t6 bong (RPREF - Rendering Preferences)
C4c lua chon
Rendering type 3 dang Render, Photo Rela va Photo Raytrace
Scene to render  Chon khung canh tao bing Iénh Scene dé t6 béng
Rendering Options (Cac lua chon td bong)
Smooth Share Lam tron c4c mat phang theo phuong phap Gouraud
Aplly Material Gan cac tham s6 vat liéu ma ban dinh nghia vao doi tuong
hoac ACI trong ban vé.
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Shadows Toa béng trong cac truong hop lua chon Render Type 1a Photo
Real va Photo RayTrace
Render Cache Cac thong tin vé Render dugc ghi trong Cache file trén dia
cung.
More Option Cac lua chon khac xuat hién hop thoai Render Option véi lua
chon Render Type 1a Photo Real va Photo Raytrace:
Render Quality ~ Chon Phong hodc Gouraud
Face Control Kiém tra mit Render
Discard Back Faces: Ngan khong cho AutoCAD doc cac mat sau cua
doi tuong Solid khi tinh todn té bong.
Back face normal is negative: Néu 1a On, AutoCAD xem cac mat sau
la bo qua.
Rendering Procedure Thiét 1ap cac gia tri mac dinh khi Render
Query for Selecttion Xuat hién dong nhic Select Object cho phép chon céc
doi tuong khi thuc hién Render
Crop Window Tao mot ving Render khi thuc hién 1énh Render. Khi thuc
hién render xuét hién: Pick crop window to render: chon viing ban vé
dé Render
Skip Render Dialog Khi thuc hién Render thi mo hinh dugc t6 bong khong
xuat hién hop thoai Render
Destination Diéu khién su xudt hién clia cdc hinh anh t6 béng
Viewports Hinh 4nh t6 béng hién 1én trén cdc khung ctra s6 man hinh d6
hoa
Render window  Hinh anh t6 bong hién nén trén Render Window. trén khung
ctra sO nay ban ¢ thé€ in, ghi thanh mot File hinh anh..
File Hinh anh t6 béng ghi thanh File
Light Icon Scale Dinh hé s6 ti 1& cho kich thudc cdc khoi Block bi€u twong ngudn
sang.
Smoothing Angle Gia tri géc thé hién cac canh, mic dinh 45 0, t6t nhat ban nén chon
nho hon 450.
Sub Sampling Giam thoi gian Render va chat lugng hinh anh t6 bong ma khong anh
hudng dén Shadow. Ti 1é chon c6 chat lugng cao nhat.
Back Ground Xuat hién hop thoai Back Ground
Fog/Depth Cue  Xuat hién hop thoai Fog

Sau khi dinh song toan bo cac thong s6 lién quan dén té6 bong ban thuc hién 1énh Render
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4. Tao khung nhin: (1¢nh Vports, View\Tiled Viewports)
Lénh Vports dung dé phan chia man hinh thanh nhiéu khung nhin c6 kich thuéc
cd dinh (nén goi 1a khung nhin tinh) Iénh nay chi thuc hién khi Tilemode=1.

Command: Vports (

Save/Restore/Delete/Join/SIngle/?/2/<3>/4: lwa chon hoac nhan

T6i da trén man hinh tao dugc 16 khung nhin. trong mot thoi di€ém chi ¢6 1 khung nhin
la hién hanh (c6 soi téc cursor). muén mot khung nhin la hién hanh ban kich vao khung
nhin do.

C4c lua chon:
Save: Ghi cau hinh khung nhin véi 1 tén (khong vuot qua 31 ky tu)
?/Name for new viewport configuration: Tén ctia khung nhin hoac lwa chon? néu muon
liét ké cac khung nhin da ghi.
Restor Phuc hoéi lai mot khung nhin da ghi.
?/Name of viewport configuration to restore: Tén khung nhin
Delete Xo04 mot khung nhin
Join K&t hgp khung nhin hién hanh v6i mot khung nhin khéac véi diéu kién  hai
khung nhin tao mot hinh chit nhat
Select dominant viewport <current>: Chon khung nhin chinh
Select viewport to join: Regenerating drawing. Chon khung nhin can két hop.
? Liét ké cdc khung nhin
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2,3,4 Chia khung nhin hién hanh thanh 2, 3, 4 khung nhin nhé hon

C6 thé tao khung nhin tir hop thoai TileViewporf\Layout

Tuy nhién khi in chi in cidc khung nhin hién hanh. muén in toan bd cac hinh chi€u ta
phai tao khung nhin dong (Floating Vports - Lénh MView).
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