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Chuong 1
CO SO TAO MO HINH BA CHIEU
1.1. Lich sir phat trién CAD

Mo hinh hoéa ba chiéu (3D) 12 mot lanh vuc phat trién nhanh chéng trong
CAD, n6 1a mdt cudc cach mang trong viéc rng dung may tinh vao qua trinh
thiét ké. Cac phén mém thiét ké 3D, duogc bt dau st dung vao nhiing nam 1980,
ngdy cang pho bién trong céng nghiép.

Nhu phuong phép vé truyén théng, cic ban vé& hai chiéu (2D) trong cac
phan mém CAD trinh bay vat thé trong mit phing XY. Do d6 2D CAD chi 13
cong cu v& bang may tinh (computer drafting tools) va san pham cubi cing 14 in
ra gidy.

Nguoc lai, cac md hinh 3D khong chi 1a v& mot ddi twong ma 13 hinh anh
thuc cta vat thé. Do d6 3D CAD la cong cu moO hinh hoa bé‘mg may tinh
(computer modeling tool).

Su xuadt hién va phat trién cua hé thong SKETCHPAD cua Ivan
Sutherland thudc truong Pai hoc Ky thuat Massachusetts vao nam 1962 duoc
coi 14 m& dau cuia CAD. Tuy nhién dau tién hé thong nay chi thyc hién cac ban
v& hai chiéu. Hé thong SKETCHPAD III, duoc phét trién sau d6 boi T.E.
Johnson, cho phép biéu dién vat thé boi cac mo hinh 3D véi mirc d6 gidi han do
tdc dd tinh cua may lic do con han ché.

Su phat trién cia cdc phan mém CAD lién quan dén su phét trién phan
cimg. Vi gia thanh ciia may tinh 16n vao nhitng nam 60, 70 rat cao, do d6 chi co
Nha nuée hodc Cong ty 16n cia cac nude cong nghiép phat trién méi c6 thé trang
bi va str dung cac phan mém CAD. Trong thoi ky ndy cac phan mém CAD sir
dung trong cong ty Hang khong, O t6, Quan su,... Tuy nhién do sb luong tinh
toan khi thiét ké mo hinh 3D rat 16n va toc do may con cham nén su ung dung
con han ché.

Giam gia thanh va ting tdc do tinh todn mAay tinh cho phép phan mém
thuong mai thiét ké moé hinh 3D solid dau tién ra doi vao nam 1980. Phan mém
nay duoc st dung trén cac may tinh 16n va cac may tinh ca nhan. Cung thoi diém

nay phan mém AutoCAD cia hing Autodesk ra doi (1982) dung cho may tinh
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c4 nhan. Cac phan mém 3D dau tién chi thuc hién cac nhiém vu dic biét. Vi du
cac phan mém cua cac cong ty hang khong chuyén vé thiét ké két cau hang
khong va né khong thich hgp cho viéc thiét ké cac chi tiét co khi co kich thudc
nho. Do d6 cic phan mém 3D thwong mai dau tién chi phuc vu cho cac thi truong
dic biét. Cac phan mém thuong mai 3D phat trién hién nay c6 nhiéu kha ning da
dung va c6 thé tao cac mo hinh bat ky. Ngoai ra vao nhitng nam 1980 phat trién
tiéu chuan trao dbi dir liéu gitta cac phan mém co tinh da dung cho cac phan
mém thyuc hién cac nhiém vu dic biét va cac phﬁ?m mém tinh toan khac, cho nén
cac san pham mo hinh hoa da dung phat trién nhanh chdng.

Su phét trién nhanh chéng may tinh ca nhan kém theo 14 sy giam gia thanh
1a nguyén nhén chinh gitp cho phidn mém AutoCAD duoc sir dung rong rai. Tur
AutoCAD 11 c6 thé thiét ké mé6 hinh 3D dang solid (AME). Trong cac release

sau nay ctia AutoCAD ngay cang hoan thién cong cu thiét ké 3D.

Nguyén nhan str dung mo hinh 3D

Mo hinh hoéa hinh hoc déng vai trd quan trong trong qué trinh thiét ké ky
thuat. M6 hinh 3D (ba chiéu) hién thi vét thé that hon cac ban v& 2D (hai chiéu).
Ban c6 thé chuyén mo hinh 3D sang cac hinh chiéu 2D, tao cac ban v& ché tao
2D.

M6 hinh 3D trén AutoCAD dugc tao ma khong can st dung cac ban vé 2D.
Ta c6 thé xuat ho hinh 3D cua AutoCAD thanh cac dinh dang DXF, IGES,
STL,... dé chuyén doi dir lidu cho cac phan mém CAD, CAD/CAM,...vi du cho
cac phan mém may diéu khién chuong trinh s, cic phdn mém tinh toan,... Lénh
Stlout trong AutoCAD xuat mé hinh solid thanh dinh dang file twong thich v&i
cac thiét bj tao hinh 1ap thé hodc con goi la cac thiét bi tao miu nhanh (rapid
prototyping). Cac thiét bi nay sir dung céc dit liéu sé may tinh dé tao cac mo hinh
tr mot s6 vat liéu.

Ngoai ra ta con c6 thé tao cac hinh anh that cia vat thé tir cac mo hinh 3D
bang cach gan vt liéu, 4nh sang va t6 bong. Diéu nay rat can thiét dé biéu dién

mo hinh trong cac giai doan thiét ké va thiét 1ap tai liéu thiét ké.
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1.2. Pic diém méi trong AutoCAD 2004

Phién ban dau tién cua phﬁn mém AutoCAD xuit hién vao nam 1982, hién
nay phién ban méi nhét 1a AutoCAD 2010.

Ttr phién ban AutoCAD 2004 trang bi cac cong cu lam viéc ning sudt cao
hon, nang cao giao di¢n sur dung va hién thi dd hoa dé tao dix liéu nhanh hon. Pat
password cho ban v&. Cong cu CAD standards va hd trg béi DWF (Design Web
Format) file gitip cho dit liéu trao d6i duoc nhanh. Trong AutoCAD 2004 c6 cac
dic diém lién quan dén phan 3D nhu sau:

- Don sach man hinh (t6 hop phim CTRL + 0).

- Thé hién cac dudng khuat khi thyc hién 1énh Hide.

- Pong cira s6 Render.

Don sach man hinh (Clean Screen)

Don sach man hinh bao gdm che khuat nhiing gi hién thi trén man hinh,
ngoai trir vimg d0 hoa (drawing area), menu bar va dong 1énh (command line).
Nhép t6 hop phim CTRL + 0 (Zero) dé chuyén giita giao dién hién hanh va man

hinh dugc don sach. Ngoai ra c6 thé chon trén View menu.

D re Edit Yiew fnuet Fomeat Toob Drew Dimeion Modify Egposr Wadow Hib =18 x|

wlv

(W70 T\ Model [ Capout [ Capesdd |

SHAP, GRID: [ORTHO POLAR. [OSNAP OTRACK. LwWT |MOOEL

Hinh 1.1. Don sach man hinh
Hién thi cac dwong khuit (Hidden Lines)
Trén trang User Preferences cua hop thoai Options ban co thé thay doi

thiét 1ap cho cac duong khuat. Cac thiét 1ap nay anh huong dén su hién thi cac
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duong khuit khi ban thuc hién 1énh Hide hodc lya chon Hidden cua 1énh
Shademode.

Current profile: <¢Unnamed Profile> > Current drawing, Dirawing].dwg
| Files | Display| Open and Save | Plotting || System | User Freferences | Diafting || Selection | Profies|
Windows Standard Behavior Priority for Coordinate Data Entry
[#] findo e -
Shorte:
E Obscured lines Face intersections
Linetype
Drag-and-d [] Display intersections
Default 59 Eolol
Sou L v W
i}
T_ Halo gap percentage i Hide precizion
ang 0 :
........... Lo [zingle:
’ml T ® [ingle]
] j— O High (double]
Hyperlink Include text in HIDE operations
Display [ ok, ] [ Cancel ] [ Help ]
D
[ Hidden Line Settings... J [ Lineweight Settings... ]

Hinh 1.2. Hop thogi Hidden Line Settings
Vi du ban c6 thé gan dang duong DASHED cho tat ca duong khuat mo

hinh 3D nhu sau:

(@] AuloCAD 2004 - [Drawing? . dvg) ]
B El Edt Wuw [ment Forsst ool Drew Disepiion Medfy Fupss Windw Help _18 x
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Hinh 1.3. Hién thi cac dwong khudt

Dong cira s0 Render

vao

Khi t6 bong tao hinh anh, ban c6 thé dong Render window bang cach chon

nut Close (hinh 1.4).
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Hinh 1.4
1.3. Giéi thiéu vé cac mo hinh 3D

Ban vé& 2D 1a tap hop cac doan thing va dudng cong (dudng tron, cung tron,
elip,...) nam trong mat phang XY. Trong ban vé& 3D ta thém vao truc Z.

Lich str phat trién mé hinh 3D gdm 4 thé hé dir liéu CAD bat dau tir viée
tao mit 2 % chiéu, sau d6 1a dang khung day (wireframe), mit cong (surface) va
cudi cung 1a mo hinh khéi ran (solid).

M0 hinh 2 ¥ chiéu

Mo hinh 2 ¥ chiéu duoc tao theo nguyén tic kéo cac ddi twong 2D theo

truc Z thanh cac mt 2 % chiéu.

Mo hinh khung day (wireframe modeling)

P
S
Hinh 1.5. Khung day 12 lines
Mo hinh dang khung day bao gom cac diém trong khong gian va cac duong
thang hodc cong ndi chung lai voi nhau. M6 hinh dang khung diy nhu hinh 1.5
bao gdm 12 canh (edge — con goi 12 duong suwon hay dudng bién). Cac mit khong
dugc tao nén va chi cé cac duong bién, mo hinh nay chi co6 kich thudc cac canh

nhung khong co thé tich (nhu mat cong), hodc khdi lugng (nhu solid). Toan bo

cac dbi twong cia mo hinh déu duoc nhin thay (hinh 1.5).
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Mo hinh mat cong (surface modeling)
Mo hinh mit cong biéu dién d6i twong t6t hon mé hinh khung diy vi cac
canh cta mo hinh khung day duoc trai bang mit duoc dinh nghia bang cac cong

thirc toan hoc.

FN TR
Mgz

Hinh 1.6. M6 hinh mat cong

M6 hinh mat cta hop chit nhat giéng nhu mot hop r6ng, ¢0 cac canh va cac
mit nhung bén trong thi rdng. M6 hinh mit c6 thé tich nhung khong c6 khdi
lwong. M6 hinh dang nay c6 thé che cac dudng khuét va to bong (hinh 1.6).

Mo hinh solid (solid modeling)

Mo hinh solid (khéi ran) 1a mé hinh biéu dién vat thé ba chiéu hoan chinh
nhat. M6 hinh nay bao gdm céc canh, mit va cac dic diém bén trong. Dung cic
1énh cit solid ta c6 thé nhin thiy toan bd bén trong mé hinh. M6 hinh dang nay
c6 thé tinh thé tich va tinh cac dic tinh vé khdi luong.

M6 hinh solid cia AutoCAD c6 cau trac CSG (Constructive Solid
Geometry). Trong AutoCAD céc solid 1a cac d6i tuong cia AutoCAD va c6 cdu
trac goi 1a ACIS. Solid ¢6 ciu tric ACIS con goi 1 mé hinh lai (Hybrid modeler)
vi né duy tri hai dang dit liéu chii yéu dé mo ta hinh 1a: dit liéu khong gian hinh
hoc (Geometric spatial data) va dit liéu lién két topo (Topographic data).

Dit liéu khong gian hinh hoc m6 ta mo hinh theo gidi han ctia két cau solid,
gidng nhu tao cic solid da hop cau traic CSG ciia AutoCAD. Dir licu lién két
topo hay con goi 1 biéu dién bién (B-rep) ding dé tao cac mat ludi da giac. Mo
hinh dang khéi da hop (complex solid) 1a sy két hop cac solid co so (nhu box,
cylinder, wedge, sphere...) bing cac phép dai sb boole (cong, trir, giao).

Mo hinh 3D dang mat cong va solid c6 thé che cac mat khuat bang 1énh
Hide va tao anh that béng cach t6 bong béng Iénh Render hodac Shademode
(hinh 1.7).
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a) Sau khi Hide b) Sau khi Render

Hinh 1.7. Hinh chiéu song song

Trong AutoCAD c6 thé quan sat hinh chiéu song song (hinh 1.7) va hinh

chiéu phoi canh mo hinh 3D véi vat liéu va hinh anh.

1.4. Cac phuong phap nhép tea do diém trong khong gian ba chiéu
Néu trong ban v€ hai chiéu (2D) ta chi nhdp toa d§ X va Y, thi trong ban vé

ba chiéu (3D) ta nhap thém toa do theo truc Z. Hudng truc Z vudng goc voi mat

phing XY va tuan theo quy tic ban tay phai (hinh 1.8 — ngoén cai truc X, ngén tro

TY

truc Y va ngon gitra truc Z).

% (( X
)
Hinh 1.8. Qui wéc cdc truc toa d theo qui tdc ban tay phdi
Biéu twong xudt hién dudi phia trai man hinh d6 hoa goi 1a User
Coordinate System Icon (hinh 1.9 a). Trén biéu tugng nay chi thdy truc X va Y.
Khi thay doi diém nhin bang 1énh Vpoint c6 gia tri z khic 0, ta quan sat duoc
truc Z (hinh 1.9¢).
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Hinh 1.9. UCS va truc Z qui woc
Pé nhép toa do mot diém vao ban vé ba chiéu ta c6 5 phuong phap sau day:
- Truc tiép dung phim chon
(PICK) cua chuot.
X,Y,Z Nhép toa do tuyét doi
- Toa do tuyét ddi so Vol géc toa do
(0,0,0).
@X,Y,Z Nhéap toa do so vobi
- Toa d6 twong ddi diém dugc xac dinh
cubi cung nhét.
Nhép vao khoang cach
(dist), gbéc (angle)
trong mit phing XY
so voi truc X va cao
- Toa d6 tru twong ddi @dist<angle, Z 40 Z so vai dlé,:m due
xac dinh cudi cung
nhat trong ban vé
Nhép vao khoang cach
(dist), gbéc (angle)
trong mit phing XY
- Toa d6 cau twong dbi @dist<angle<angle va goc (angle) hop véi
mit phiang XY so véi
diem xéac dinh cudi

cung nhéat trong ban



T it ké mo hinh 3D bang AutoCAD

1.5. Quan sat mo hinh 3D (Iénh Vpoint)

KP@EHA U400 RS

Clean Screen  Ctrl+

Viewports

Hamed Viewrs...

3D Orhat

Hide
Shade
Eender

Display
Toolbars...

vz £ M EyLaye

Wiewpoint Presets...
Wiewpoint

Current TCS

World TCS

Teop
Hamed TC5

Eottom
Left
Right
Front
Barlk

Hinh 1.10. Goi lénh Vpoint trén View menu hoac Standard toolbar

St dung 1énh Vpoint dé xac dinh diém nhin dén mé hinh 3D (phép chiéu

song song). Diém nhin chi xac dinh huéng nhin, con khoang cach nhin khong

anh huong gi dén sy quan sat (d¢ quan sat hinh chiéu phdi canh mé hinh 3D ta s&

khao sat 1énh Dview hoic 3Dorbit trong chuong 10). Tuy vao diém nhin ma biéu

tugng UCSicon xuat hién trén man hinh s& khac nhau. Khi biéu twong c6 dang

cay but chi giy ta khong thé nao tao cac ddi twong trén mit phing lam viéc

(Working plane — mit phang XY). Goi 1énh Vpoint tir ban phim, thanh cong cu
Standard (hinh 1.10) hodc View.

Command: Vpoint .

Current view direction: VIEWDIR=0.0000,0.0000,1.0000

Specify a view point or [Rotate] <display compass and tripod>: -1,-1,1

Cac lua chon

(Vector)

Nhép toa do diém nhin. Néu hinh chiéu truc do déu (isometric) 1a -1, -1, 1 thi:
Hinh chiéu bang (Top)

Hinh chiéu dung (Front)

Hinh chiéu canh (Side)

Toad§ X, Y, Z

Toa do 0,0,1
0,-1,0
-1,0,0

_9.
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-2,-2,1 Dimetric
-1,-2,3 Trimetric
Rotate
Xéc dinh vi tri diém nhin bang cac goc quay
Command: Vpoint ./
Specify a view point or [Rotate] <display compass and tripod>: R J
Enter angle in XY plane from X axis <Gid tri géc hién hanh>: (Goc diém nhin so
v6i truc X trong mit phang XY).

Enter angle from XY plane <Gid tri géc hién hanh>: (Goc cia diém nhin so véi

mit phang XY).

Cac lya chon tir toolbars va view menu - Iénh Ddvpoint (hinh 1.10)
Viewpoint Preset... Xuat hién hop thoai Viewpoint Presets (hinh 1.11)
Viewpoint Compass Globe
Plan view> Hinh chiéu bang theo Curent UCS, UCS va WCS
Top Diém nhin (0, 0, 1) Hinh chiéu bang
Bottom Diém nhin (0, 0, -1) Hinh chiéu tir day
Left Diém nhin (1, 0, 0) Hinh chiéu canh trai
Right Diém nhin (-1, 0, 0) Hinh chiéu canh phai
Front Piém nhin (0, -1, 0) Hinh chiéu ding
Back Diém nhin (0, 1, 0) Hinh chiéu tir mit sau
SW Isometric Piém nhin (-1,-1, 1) Hinh chiéu truc do
SE Isometric Diém nhin (1, -1, 1) Hinh chiéu truc do
NE Isometric Piém nhin (1,1, 1) Hinh chiéu truc do
NW Isometric Diém nhin (-1, 1, 1) Hinh chiéu truc do

SW — huéng Tay Nam.
SE — huéng BDong Nam.
NE - huéng Pong Bic.
NW — huéng Tay Bic.

-10 -
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Set Wiewing Angles
(#) Abzolute to WS

From: From:

9 Ais: 3000 > Plane: 84.0

l Set to Plan Yiew ]

| ok | | camcel | [ Hep |

Hinh 1.11. Hop thoai Viewpoint Presets
1.6. Tao cac khung nhin tinh (Iénh Vports)
Lénh Vports dung dé phan chia man hinh thanh nhiéu khung nhin, cac
khung nhin nay c6 kich thuéc ¢ dinh nén con goi 1a khung nhin tinh. Ta c6 thé

goi 1énh tir View menu (hinh 1.12).

(@] AutoCAD 2004 - [C:\Documents and SettingsWdminist

File Edit BUT0S Insert Format Tools Draw Dimension Mo
APl e vz
Regen _
H Fagen Al
"\y Zoom 4
0w
3
i Fan
@ Aerial View
@ Clean Sereen Chel+0
ﬁ Hamed Viewports...
Harned Wiears .. Hew Vi i
N 2D Views > 1:’ muﬁo 5.
I 3D Odbvit R
2 Wiewports
i-*i"i Hide 3 Viewports
g Shade
2H Render 4
) Display L

Hinh 1.12. Lénh Vports trén View menu
Command: -Vports
Enter an option [Save/Restore/Delete/Join/SIngle/?/2/3/4] <3>: (Lua chon hodc
nhép Enter).

-11 -
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Hinh 1.13. Tao 4 khung nhin tinh va chon khung hién hanh

Téi da trén man hinh ta tao duoc 16 khung nhin. Trong cic khung nhin
dugc tao ta chi c6 mdt khung nhin 1a hi¢n hanh. Ta chi thyc hién dugc cac 1énh
AutoCAD trong khung nhin hién hanh. Mudn cho khung nhin nao 13 hién hanh
ta dua mili tén vao khung nhin d6 va nhan phim chon (phim trai caa chu6t), khi
d6 trén khung nhin nay s& xut hién hai soi toc va con chay (cursor). Khung nhin
hién hanh c¢6 dudng vién ddm hon cac khung nhin khac (hinh 1.13).

Cac lua chon
Save

Ghi cau hinh khung nhin véi mot tén (t6i da 31 ky tu):
Command: -Vports
Enter an option [Save/Restore/Delete/Join/SIngle/?/2/3/4] <3>:S
Enter name for new viewport configuration or [?]: (Tén cua khung nhin hoac
nhap ? néu mudn liét ké cac cau hinh khung nhin di c6).

Néu nhap ? sé xuat hién dong nhéc sau:
Viewport configuration(s) to list <*>: (Nhap vao tén cdu hinh khung nhin hoic
ENTER).
Restore

Goi lai tén mot cau hinh khung nhin da ghi:
Command: -Vports
Enter an option [Save/Restore/Delete/Join/SIngle/?/2/3/4] <3>: R

-12 -
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Enter name of viewport configuration to restore or [?]: (Tén cAu hinh can goi).
Delete
X6a mot cau hinh khung nhin d4 ghi.
Join
Két hop khung nhin hién hanh véi mot khung nhin khéac véi diéu kién 1a hai
khung tao thanh mgt hinh chit nhat.
Command: -Vports
Enter an option [Save/Restore/Delete/Join/SIngle/?/2/3/4] <3>:J J
Select dominant viewport <>: (Chon khung nhin chinh).

Select viewpoint to joint: (Chon khung nhin can két hop).

Single

Chuyén khung nhin hién hanh thanh khung nhin duy nhat trén man hinh.
?

Liét ké cac cau hinh khung nhin da dat tén.
2

Chia khung nhin hién hanh thanh 2 khung nho hon.
Enter an option [Save/Restore/Delete/Join/SIngle/?/2/3/4] <3>:2 J
Enter a configuration option [Horizontal/Vertical] <Vertical>: (Hai khung nhin
thang dirng hodc nam ngang).
3
Chia khung nhin hién hanh thanh 3 khung nhin nho.
Enter an option [Save/Restore/Delete/Join/SIngle/?/2/3/4] <3>:3 J
Enter a configuration option [Horizontal/Vertical/Above/Below/Left/Right]

<..>:
Horizontal Ba khung nhin nam ngang
Vertical Ba khung nhin thang dtng

Mot khung nhin 16n phia trén, 2 khung nhin nho phia
Above _

dudi
Below Mot khung nhin 16n & dudi, 2 khung nhin nho ¢ trén
Left Mot khung nhin 16n bén trai, 2 khung nhin nhé bén

-13 -
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Right

4

phai

Mot khung nhin 16n bén phai, 2 khung nhin nhé bén

trai

Chia khung nhin hién hanh thanh 4 phan bang nhau.

Khi thyc hi¢n 1€nh Vports ta co thé tao céc khung nhin tor hdp thoai
Viewports (hodc lua chon New Viewport... tir View menu) cho phép ta chon cac

dang cAu hinh khung nhin khac nhau. Ta c6 thé thiét l4p vi tri cac hinh chiéu theo

tiéu chuan E (hinh

1.14).

1% Viewports

New Viewports | Mamed Yiswports
New narne:

Standard viewports:

“tictive Model Configuration®
Single

T Vertical
Two: Horizontal
Three: Right
Three: Left
Thiee: Above
Three: Below
Three: Vertical
Three: Horizontal
Four: Equal
Four: Right
Four: Left

Apply to; Setup:

Dizplay w | |2D

v

Preview
*Current” *Current®
*Current *Current
Change view to;
*Current® v
l ak, ] [ Cancel ] [ Help

Khi thyc hién 1énh Plan s& hién 1én hinh chiéu bang theo diém nhin (0, 0, 1)

cac dbi tuong cua ban v€ theo mot h¢ toa do ma ta dinh (hinh 1.15).

Hinh 1.14. Hop thoai Viewports
1.7. Quan sat hinh chiéu bz"mg (1énh Plan)

=2

a) Truoc khi Plan

Command: Plan

b) Sau khi Plan theo WCS
Hinh 1.15
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Enter an option [Current ucs/Ucs/World] <Current>: (Chon h¢ truc toa do can
thé hién hinh chiéu bang).

Cac lya chon:

Current ucs H¢ toa do hién hanh

Ucs H¢ toa do da ghi trong ban vé
World Hé toa d6 gdc

1.8. Lénh View

Dung 1énh —View hoac View dé tao cac phén hinh anh cua ban v& hién
hanh.
Command: -View
Enter an option [?/Orthographic/Delete/Restore/Save/Ucs/Window] :
Cac lua chon:
Save
Luu lai anh dang hi¢n hanh trén man hinh dudi dang mot anh c6 tén.
Command: -View J
Enter an option [?/Orthographic/Delete/Restore/Save/Ucs/Window]: S
Enter view name to save: (Nhép tén cua anh tir ban phim).
Restore
Goi lai phan anh d3 duoc dat tén.
Command: -View ./
Enter an option [?/Orthographic/Delete/Restore/Save/Ucs/Window]: R
Enter view name to restore: (Tén ctia phan anh can goi lai).
Delete

X6a mot phan anh da duge dit tén ra khoi ban vé.

Hién danh sach tén cac anh cta ban vé.
Window

Luu phan anh dugc x4c dinh bang mot khung cira so.
Command: -View ./

Enter an option [?/Orthographic/Delete/Restore/Save/Ucs/Window]: W
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Enter view name to save: (Té€n ctua phan anh).

Specify first corner: (Xac dinh diém goc thir nhit cua khung ctra so).

Specify opposite corner: (Xac dinh diém goc ddi dién ciia khung cira s6).

Orthographic
Hién thi cac lya chon hinh chiéu cho view.

Command: -View J

Enter an option [?/Orthographic/Delete/Restore/Save/Ucs/Window]: O J

Enter an option [Top/Bottom/Front/BAck/Left/Right]<Top>: (Nhap lua chon céac

hinh chiéu hoic ENTER).

Mamed Views | Orthographic & |sometric Views
Currett View: Current
Perspective
Mew...
I Ok ] [ Cancel ] [ Help

Hinh 1.16. Hop thogi View

Néu ta nhap tr ban phim 1énh View hoac chon tr View menu s¢€ xudt hién

hop thoai View (hinh 1.16). Trong hop thoai nay ta c6 thé thuc hién cac chirc

nang cua l¢nh — View nhu ké ra & trén.

1.9. Che cac nét khuat (Iénh Hide)

Lénh Hide dung dé che cac nét khuat ciia cac mo hinh 3D dang mit cong

hoac solid.

Command: Hide

Khi st dung 1énh Hide, néu bién INTERSECTIONDISPLAY gan ON thi

giao tuyén giita cac mit cong s& dugc hién thi 14 cac pline (hin 1.17).
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a) OFF b) ON
Hinh 1.17. Bién INTERSECTIONDISPLAY

Néu bién HIDETEXT gan 1a OFF thi khi thuc hién 1énh Hide bo qua cac
dong text nhung cac dong text van hién thi trén man hinh.
1.10. Lénh Rengen, Regenall, Redraw, Redrawall
Lénh Redraw, Redrawall

V& lai cac dbi tuong trong khung nhin hién hanh. Lénh nay dung dé x6a cac
dau “+” (goi 1a cac Blipmode) trén man hinh.
Command: Redraw ! (hoac R ).

Néu mudén x6a cac dau “+” trén tat ca cac khung nhin dung lénh
Redrawall.
Lénh Rengen, Regenall

Lénh Rengen tinh toan va tai tao lai toan bo cac doi tuong trén khung nhin
hién hanh. Khi ti tao s& cp nhat toan bo bién da thay doi trong ban vé.

Lénh Regenall tinh toan va téi tao lai toan by cac doi tuong trén tat ca cac
khung nhin ctia man hinh (khi st dung 1énh Vports dé tao cac khung nhin trén

man hinh). Khi tai tao s& cap nhat toan bd cac bién da thay doi trong ban vé.
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Chuong 2
HE TOA PQ VA PHUONG PHAP NHAP PIEM
2.1. Cac hé¢ toa do trong ban vé AutoCAD

Trong ban vé AutoCAD tdn tai hai hé toa do: WCS (World Coordinate
System) va UCS (User Coordinate System). WCS ton tai trong bat ky ban v&
AutoCAD. Ta c6 thé tao va luu (save) nhiéu UCS trong mot ban v&, UCS gitp ta
thuc hién ban v& ba chiéu duoc dé& dang hon. Tuy nhién cing mét luc ta chi cd
mot trong hai hé¢ toa Ao WCS hodc UCS Ia hién hanh.

WCS 1a hé toa d6 mac dinh trong ban vé AutoCAD co6 thé goi 1a h¢ toa do
goc. Biéu tuong (icon) cia WCS nam & goc trai phia dudi ban v& va c6 chit W
xuat hién trong biéu twong nay. Tuy vao trang thii ON hoic OFF cua lénh
Ucsicon ma biéu tuong nay co xudt hién hay khong. H¢ toa d0 nay ¢6 dinh va
khong thé dich chuyén.

UCS 1a h¢ toa d0 ma ta ty dinh nghia, hé toa dd nay co thé dat & vi tri bat ky
va tiiy vao diém nhin (viewpoint) biéu twong ctia chung s& hién 1én khac nhau. S6
luong UCS trong mot ban vé khong han ché, mat phéng XY trong cac hé toa do
goi 1 mit phang vé (Working plane). Phuong chiéu cua luéi (GRID), budc nhay
con chay (SNAP) thay d6i theo céc truc X, Y trong mit phiang XY cua hé toa do
hién hanh.

UCS c6 thé tao theo céc lua chon cua 1énh UCS. Gia tri toa do X, Y xuat
hién trén dong trang thai (phia trén, bén phai man hinh) la toa do cua con chay
(giao diém hai soi toc) trong mat phang XY so véi goc toa do ctia UCS hién
hanh. Thong thuong trong ban v& 3 chiéu X 1a chiéu dai (Length), Y 1a chiéu
rong (Width), Z 1a chiéu cao (Height).

2.2. Qui tic ban tay phai

Trong chuong 1 ta di biét: xac dinh chiéu cta cac truc X, Y, Z trong
AutoCAD tuan theo qui tic ban tay phai (ngén cai 1a truc X, ngon tro 13 truc Y
va ngon giita 1a truc Z). Chiéu quay dwong theo nguoc chiéu kim dong hd
(Counter Clock-Wise) nhin tir dinh truc vé phia gdc toa do.

2.3. Lénh Ucsicon
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Lénh Ucsicon diéu khién sy hién thi cta biéu tuong toa do. Néu biéu tuong
tring véi gbc toa do tai diém (0, 0, 0) thi trén biéu twong s& xuat hién dau “+”.
Khi quan sat hinh chiéu phéi canh (Iénh Dview hodc 3Dorbit) thi biéu tugng hé
toa do 1a mot hinh chop cut c6 day 1a hinh vuong.

Command: Ucsicon
Enter an option [ON/OFF/All/Noorigin/ORigin/Properties] <ON>: (Chon lya
chon).
ON/ OFF
M/ tit biéu tuong toa dJ trén man hinh va trén khung nhin.
All
Thé hién biéu tuong toa do trén moi khung nhin man hinh.
Noorigin
Biéu tuong toa do chi xuét hién gbc trai man hinh.
Origin

Biéu tuong ludn ludn di chuyén theo gbc toa d6 (diém 0, 0, 0 ciia UCS).

AutoCAD hién thi cic biéu twong UCS khac nhau trén paper space va
model space. Trong ca hai truong hop, ddu cong “+” xuat hién trén biéu tuong
khi biéu twong nay dang nim & gdc toa d6 cua UCS hién hanh. Chir cai W xuat
hién ¢ hudng Y cta biéu tugng néu nhu UCS hién hanh 13 hé toa d6 gc (WCS).

Tu AutoCAD 2002 khi thuc hién 1énh Ucsicon con c6 lua chon Properties.
Néu chon luya chon nay s& xuét hién hop thoai UCS Icon (hinh 2.1). Trén hop
thoai nay ta gan cac tinh chét hién thi cta biéu tuong toa dog.

Command: Ucsicon J

Enter an option [ON/OFF/All/Noorigin/ORigin/Properties] <ON>: P

[# UCS Icon E]@
UICS icon style Preview
@n /\
[@)D] Line width: Y
UCS jcon size N
= ] + X
UCS icon color
Moadel space icon color: Layout tab icon color:
M Black ~ M EBlue -
\ 0K \ [ Cancel ] [ Help ]

Hinh 2.1. Hop thoai UCS Icon
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