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CHUONG I: TONG QUAN VE AUTOCAD

1.1. GIOI THIEU VE AUTOCAD

1.1.1. Kh& ndng vé AutoCAD

La mot phan mém chuyén dung c6 cac kha nang sau:
+ V& ban v€ k¥ thuat co khi, kién tric xay dung (goi la khd ndng vé).
+ C6 thé ghép cdc ban vé& hoidc chong chat, xen ké cdc ban vé dé€ tao ra
ban v&€ méi (khd ndng bién tdp).
+ C6 thé viét chuong trinh dé€ mdy tinh todn thé hién bing hinh V&, viét
chuong trinh theo ngdn ngit riéng, goi la AutoLISP (kha nang tu dong thiét k€).

+ Nhitng th€ hé gan day cta AutoCAD : R10, R12, R13, R14, CAD
2000 c6 thé viét chuong trinh bing ngon ngit Pascal hoac C* thanh ngon ngit
AutoLISP r6i dich ra ngdn ngit may.

+ C6 thé lién két cdc phan mém khdc c6 lien quan nhu Turbo Pascal,
Turbo C, Foxpro, CoreIDRAW... ( kha nang lién két ).
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1.1.2. Cac thé hé AutoCAD

— AutoCAD ra doi nam 1920, giai doan tir 1956 trd vé truGe cac thé hé cla
AutoCAD dugc dat tén la Version 1,2,3...

— Tir nam 1986 doéi Version 8 —> Release 10 va ti€p tuc phat trién thanh
R11, R12, R13, R14, CAD 2000. Tir R10 tr&6 di mobi Release ¢6 nhiing su nang
cép va bo xung nhitng tinh ning m&i néi troi hon, nhitng cdch sir dung ciia Menu
khac nhau, cdc thé hé sau nhiéu chic nang hon thé hé trudc, giao dién than thién
hon.

1.2. CAI PAT VA KHOI PONG AUTOCAD
1.2.1. Nhing yéu cdu vé thiét bi

+ ...
+ ...

+ ..

.2.2. Cdii dét AutoCAD

— Tir R10 tr& di ta déu c6 thé chay trong moi trudng DOS <=> Windows,
tuy theo cic Version khic nhau ma ta c6 thé thuc hién cai dit tir dia mém hay
dia cung hodc trt CDROM.

1.2.3. Khéi dong AutoCAD

— Khoi dong AutoCAD tir R14 = hoan toan tuong tu nhu viéc khoi dong
bat ctt chuong trinh tng dung nao khac trén Window.

— Sau khi cai dat R14 song trén man hinh Desktop duoc thiét 1lap bi€u
twong dung dé chay R14 c6 tén ACadl14 vi thé ta ¢ thé cho thi hanh chuong
trinh ngay.

— Nhdy dip chuot vao biéu tuong, néu khong dung chudt ta cé thé diung
phim Tab d€ chuyén sau d6 4n phim Space va an Enter.

— Khi AutoCAD R14 dugc khéi dong thi s€ xudt hién man hinh giao dién
lic nay xuat hién hop thoai Startup. Ta chon céac tuy chon tuong Gng va su dung
chuong trinh.
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1.2.4. Man hinh giao dién AutoCAD

Thanh tiéu dé (Title Bar) Thanh thuc don (Menu Bar)j

2000 - [Drawing1]
Eile Edit Miew Insert Format Tools Draw  Dimension Modify Express Window Help

DEEHESQ® RS v o @ ke KB et am BEa ?

=259 |Q G &EOa - |I:|ByLayer j | ByLayer j | EyLayer j | J
v 0 .. . BE= o
Aoy ) el &,
2 i Thanh cdng ey (ToolBar) ar:
o= #|®
& | 8a |
= % A
clo ==
~ D Con trd toa do (CrossHair) . [
= Ving b8 vE | © .
| = (Drawing) 4
= Gdc toa do (UCSicon) - 719
&7 - 2
B 7 -
A ¥ e
xo
"-.‘Model ..-" Layoutl 4 Layout2 - ey

|Cc|mmand :
-24.6709, 207.1961, 0.0000 7 SHAP||GRID ORTHO| POLAR | 0SHAR OTRALCE,

@@ﬂg thai (Stastus BarD i Thanh cudn (Scroll Bar) j

1.3. NHAP LENH VA DU LIEU.

1.3.1. Cach nhép Iénh.

— Trong AutoCAD dé thuc hién lénh ta ¢ céc cach sau:

+ Chon 1énh trong thanh thuc don (Menu Bar).

+ Chon Iénh trén cédc thanh cong cu (Toolbar).

+ Thuc hién lénh béng t6 hop phim.

+ GO Iénh truc tiép cau 1énh vao dong FESE Command line:
— CAu tric cac 1énh ctia AutoCAD:

+ Lénh cua AutoCAD chu yéu dung dé vé va xur Iy cdc doi tugng 1a hinh
vé. Céc 1énh vé dugc phan thanh cac 16p do d6 cac 1énh ctia né ¢6 nhi€u miic.

+ DPé v& mot hinh nao d6 ta c6 thé thuc hién lénh truc ti€p biang chuot
hoic g Iénh tryc ti€p vao clra s6 1énh Command.

— Lénh cua AutoCAD c6 cac dang sau:
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+ Lénh mot mic: 1a c4c 1énh khi ra 1énh AutoCAD sé thuc hién ngay.

Vi du:

FES Command line: U J (Két qud lénh trudc dé bi huy
bo)

+ Lénh hai mic: La 1énh khi ra 1énh song phai cung cap dit liéu day da
lénh méi thuc hién dugc.

Vidu:

P8 Command line:  Point J

Két qua may s€ nhic lai:

B Command line: Specify a point: (Xdc dinh mot diém).

Sau 10i nhic nay ta phai nhap toa do twong dwong véi su sur dung
chuot bam 1én di€ém cén vé& trén man hinh, hoic nhap toa do clia diém cén V.

+ Lénh ba muc: Sau khi g6 1énh xong may s€ hién thi mot so tuy chon,
ta chon mot trong cac tuy chon. Sau khi chon xong may sé dua ra yéu cau tra 1oi
veé dit liéu.

Vi du:

B8 Command line: Circle 4 (Véduong tron)

Sau 1énh trén mdy s€ hién ra cac tuy chon:

Specify center point for circle or [3P/2P/Ttr (tan tan radius)]:

Trong c4c tuy chon trén, tuy chon trong ngoac la tuy chon mac dinh
néu str dung no ta chi can goi J Enter. Trai lai muon st dung tuy chon khac ta
phai go toan bd nhitng ky tu (chit hoa) dai dién cua tuy chon. Vi vay muon khai
thdc duoc tuy chon ta phai hi€u hét y nghia clia timg tuy chon.

Néu chon tuy chon mac dinh thi ta phai cung cap dit liéu. Ngay trén
vi du trén (Specify center point for circle) gd hoac trd tao do tam ctia duong
tron can vé, ti€p theo AutoCAD s& hién thi tuy chon ti€p theo ctia 1énh yéu ciu ta
xac dinh do dai cua ban kinh R hoac duong kinh cua duong tron.

Specify radius of circle or [Diameter]:

Néu st dung céc tuy chon khéc ta lam twong tu ching han 3P vé
duong tron di qua 3 diém - sau khi thuc hién tuy chon 3P AutoCAD yéu ciu ta
cung cap toa do cta 3 diém.

Vi du:

Khoa CNTT - B8 mén Mang may tinh - GV: Nguyén Minh Bic Trang 8




Pé Cuong Bai Gidng Men hoe RutsCAD

Specify center point for circle or [3P/2P/TTR)]: 3P
Specify first point on circle: Chon diém thir nhdt (1)
Specify second point on circle: Chon diém thit hai (2)
Specify third point on circle: Chon diém thit ba (3)

Né&u chon 2P ta thuc hién vé dudng tron biét hai dau mdt ciia duong
kinh, sau d6 ta phai cung c4p toa do hai diém thuoc dau mit dudng kinh.

Néu chon TTR ta thuc hién v& dudng tron tiép xuc véi hai doi tuong
tuy y nao dé — sau do ta chi ra hai d6i tuong va ban kinh ma dudng tron can tiép
xuc.

Lénh nhiéu mitc: Tuong tu nhu cdc 1énh trén nhung khi thuc hién sé
c6 nhiéu lénh, sau khi nhap 1énh s€ hién Ién cdc tuy chon, khi ta chon mot tuy
chon nao d6 lai xuét hién cac tuy chon cua tuy chon nay. Cudi cling ta phai cung
célp dit liéu cho mdy thuc hién. Cau tric 1énh nhi€u mitc cua AutoCAD c6 dang
nhu cau truc cay.

1.3.2. Cac hé toa do

— Khdi niém toa do:

+ La tap hop cdc s6 xdc dinh vi tri clia cdc di€ém trong khong gian.

+ Trong khong gian hai chiéu toa do x4c dinh vi trf ciia mot diém 12 mot
bo gém hai s6 (x,y), trong khong gian 3 chiéu 13 bo gém 3 s6 (x,y,z). Y nghia
tung so trong bd sO6 phu thudc vao hé toa do dugc st dung trong AutoCAD,
ngudi ding c6 thé tuy y st dung céc hé toa do.

— Cac hé toa do bao gom:

+ Hé toa do Dé Cic: Dung trong mit phang va khong gian. Trong mit
phang 12 1 bo hai s6 x, y twong ting vé6i hai gid tri 12 do dich chuyén tir mot diém
gbc cb toa do 0,0 dén vi tri tuong tng cua truc ox, oy. Tuong tu trong khong gian
la bo 3 s0 x, y, z. Khi nhap cdc gia tri cua toa do thudc hé nay trong AutoCAD
céc gi4 tri dugc phan cdch nhau bdi dau phay (¢,”).

Vi du:

Trong mot khoang di€ém - M ¢6 toa do6 M(25, 30)

B Command line: 25,30 J
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Trong man hinh AutoCAD toa do 0,0 nam & géc dudi bén trdi clia man
hinh con véi cic truc toa do khdc nhu quy dinh trong todn hoc. Tuy nhién ta
khong thé tuy ¥ chon goc toa do & vi tri bat ky bang lénh UCS

+ Toa do cuc: Dung trong mat phang, vi tri mot diém duogc x4c dinh 12 1
bo hai s6 d < o 1a khoang céch d tir goc toa do dén diém can xdc dinh va goc o
hop béi truc ox va nira dudng thang xudt phat tir g6c toa do di qua diém cin x4c
dinh. Néu géc quay thuan chiéu kim déng hé o > 0, nguoc chiéu kim déng ho
a < 0, gia tri ctia géc dugc tinh bang do.

Toa do cuc dugc viét quy udc nhu sau:
FES Command line: d,p (hodac d < o)
d: La chiéu dai
¢: La géc quay
+ Toa do cau: Dung trong khong gian, xdc dinh vi tri cia di€ém trong
khong gian 3 chiéu gom 1 b0 3 s6 d<a < @
d khoang céch tir diém can xac dinh —> goc toa do (0,0,0)
a. 12 géc quay trong mit phang xy so véi truc x

¢ 12 g6c hop véi mat phiang xy so v6i diém xdc dinh cudi cling
nhat trong ban v&.

Vi du:

Diém M trong khong gian cach goc toa do (0,0,0) 12 20 mm xoay
trong mat phang xy 12 30° va géc hop v6i mit phang xy 1a 45°,

B Command line : 20<30<45
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+ Toa do tru: La hé toa do xac dinh vi tri ca diém trong khong gian 3
chiéu biang 1 b03s6d<¢,Z

d 1a khoang cédch tir di€m cén xé4c dinh = dén goc toa do (0,0,0)
¢ 12 géc quay trong mat phang xy so véi truc x
Z 1a khoang cach so vdi diém dugc xéac dinh cudi ciing nhat.

Vi du:

Xéc dinh diém M trong khong gian c6 khoang céch so véi goc toa do
(0,0,0) 1a 50, g6¢ quay so vdi truc x trong mat phang xy 1a 45° va cao do 1a 45.

B8 Command line: 50<45,50

1.3.3. Céac kiéu dr liéu trong AutoCAD.

— Dit lieu kiéu diém (Point)
+ Dit liéu nay 1a toa do ctia 1 diém trong khong gian 2 chiéu hay 3 chiéu.

+ Cé4ch nhap: Ta c6 thé truc ti€p gd gid tri cdc toa do vao clra s6 lénh
Command thong qua ban phim hoac Click chuot vao diém céan vé trén man hinh.

— Dit liéu do dai (Radius, Distance, ...)

+ Dit liéu nay c6 thé 1a do dai dudng kinh, ban kinh dudng tron hay cac
kich thudc ctia Elip vv... ta ¢6 thé cung cép tir ban phim hodc bang chuot.

— Dit liéu géc (Angle): ta nhap so6 do goc, don vi do thong thuong la do,
néu muon 1ay don vi khac ta dat lai cu hinh don vi do.

— Dt liéu van ban (Text): Khi cdn dua van ban vao mot ban vé ta st dung
lénh Text va cac dap tng theo lénh.

— Dit liéu kiéu doi tugng (Objects).
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+ May yéu cau ta cung cip doi tuong 1la mot hoac 1a mot tap hop cac doi
twong trén ban vé, ta c6 thé dung chuot hoic ban phim dé lua chon. Mbi doi
twong khi duoc duoc chon sé& chuyén cdch hién thi tir nét lién sang nét dit.

— Dit liéu kiéu tén, gom (File name, Block name).

+ Khi yéu cdu dén dif liéu kiéu tén ta phai go tén vao tir ban phim hoic
chon qua hé thong menu.

1.4. CAC LENH THIET LAP BAN PAU.

.4.1. Lénh HELP:

— AutoCAD cung cép cdc thong tin vé cac 1énh (tra cttu 1énh) AutoCAD.
Mu6n goi trg gidp ta 4n F1 hodac gd léenh HELP hodc ? tai cira s6 lénh
Command. Khi thuc hién Iénh s€ xuat hién hop thoai Help Topics.

Help Topics: AutoCAD Help

Contents | Index | Find |

Click a topic, and then click Display. Or click another tab, such as Index.

@ Using Help ~
@ Tutonal
@ How Tao...
m Command Reference
Commands
@ Command Aliases
@ System Vanables
@ Menus
@ Toolbars
Utities
@ Standard Libraries
@ AutoCaD Graphical Dbjects
[2] Intemet Utilties [inet.bip)
@ User's Guide
@ |nstallation Guide w

Display | Frint... | Cancel

1.4.2. Cac phim chic ndng thudng ding
— ESC: Huy bo I1énh
— Ctrl + C: Ngat lénh trd lai Command Line.
— F7: Déng, tat ché do Grid
— F8: Déng, tat ché do Orthor
— F9: Dong, tat ché€ do Snap
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1.4.3. Cac Iénh I&m viéc véi tép bdan vé:

— Lénh NEW — Tao ban vé méi E

+ Command: New

+ Menu: FileN\New... (Ctrl+N)

+ Toolbar: E
Khi thuc hién Iénh New xuat hién hop thoai Creat New Drawing

X

—— Start from Scratch x|
1 Usag Select Default Setting: Prewview -
Wizard - Cancel

' English
ty Usze a
Template
Start from

Scratch

Create Mew Drawing

Description
Uses the default metric settings.

|0 D |2

Instructions

Start from Scratch: Thiét 1ap ban vé chuén
Metric: Chon giGi han ban vé 1a 420,297 va don vi v€ theo hé thap
phan (milimeter)
English: Gidi han ban vé 1a 12,9 va don vi la Inch

Use a Template: Chon cidc ban v& mau c6 san trong AutoCAD

(Template File)
Use a Wizard: Thiét 1ap ban v€ véi cac kich thude khac nhau

Quick Setup: Dat don vi do va dat giéi han ban vé (thiét 1ap nhanh)
Advanced Setup: Khai bdo diay du cac thong tin can thi€t cho mot
ban v€ méi.
— Lénh OPEN — M¢ ban vé ¢c6 san E‘
+ MO mot ban v&, ta c6 thé md biang 1énh hodc thong qua hé thong Menu

tuong tu nhu cac ting dung khac trén Window.

Khoa CNTT - B8 mén Mang may tinh - GV: Nguyén Minh Bic Trang 13



P Cuvng Bai Gidng

Mén hoe AutaCAD

Select File 2 X

Look in: | ) SAMPLE ~| « & ek E- Preview
) ACTIVEY BB fivioge B8 framing BB ruetype
[ AsILISP ERftitle BB opera BB watch
@DBF rzmpus pipes wilhnme
asesmp r:hew LEr300-20 2k|4?_2
BB =zimuth BB lorwh BB tablet14
bflyhse dnvmtown b:wer
File name:  [r300-20 open | EindFie.. |
Files of twpe: |Drawing [*.dwg] j Cancel | Locate ‘
[ Open as read-only [ Select Initial Yiew

- FTTTITONET =]

— Lénh

SAVE, SAVE AS — Ghi ban vé& E

+ Dung dé ghi ban vé& hién hanh thanh mot tép tin. Tuong tu nhu cic
ting dung trén Windows

— Lénh

Save Drawing As

Savein | I AutolCaD R4 j |‘j€ Ea-

[C)ADSRX [ SUPPORT

CIBOMNJS [CITEMPLATE

CIDRV ) TEXTURES

[CHFONTS

(D) HELF

[C7) SAMPLE

File name: |Drawing

Save 3 lype: [AutoCAD R14 Draving [*.dwa] -] Cancel
AutoCAD B4 Drawing [*.dwg) -
AutoCAD R13/LT95 Drawing [*.dwag) Dptions. ..
AutoCAD R12/LT2 Drawing [*.dwg)
Fie=nme Tarard=ba Cila 1% Aokl

EXPORT - Xuit ban v&

+ Lénh cho phép xuit ban vé v6i cac phan mé rong khac nhau. Nho 1énh

ndy ta co thé

trao doi dit liéu véi cdc phdn mém khéc nhau.

Export Data

Savejn: | ) AutoCAD R14 ~ =
) ADSRY [C3)5UPPORT

CHEOMIS [CHTEMPLATE

IoRY [ TEXTURES

[ FONTS

I HELP

[0 SAMPLE

File name: | Drawing.dwg Gae

Save as ype: |Block [* dwa)
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— Lénh QUIT - Thoat khoi AutoCAD.

+ Luu tru tit ca cac ban v& dang sir dung, sau do su dung lénh dé tho4t
khoi chuong trinh.

1.4.4. Lénh dinh don vi ban vé — Lénh UNITS
— Lénh Units dinh don vi va don vi goc cho ban vé hién hanh.

Command: Units J

Report format: (Examples) (Dat don vi chiéu dai)

Scientific 1.55E+01 (Pon vi khoa hoc)
Decimal 15.50 (Hé s0'10)
Engineering 1'-3.50" (Ky thudt hé Anh)
Architectural 1'-3 1/2" (Kién triic hé Anh)
Fractional 15172 (Phdn s0)

Enter choice, 1 to 5 <2>: .1 (Chon don vi dai theo hé s6 10)

Néu chon tir 1 dén 3 xuét hién dong nhéc:

Number of digits to right of decimal point (0 to 8) <4>: 1 (S0 cdc
sO phan 1€ thdp phdn)

Systems of angle measure (Examples): (Dat don vi do géc)

Decimal degrees 45.0000
Degrees/minutes/seconds ~ 45d0'0"
Grads 50.0000¢g
Radians 0.7854r
Surveyor's units N 45d0'0" E

Enter choice, 1 to 5 <1>: 1 (Chon don vi géc theo hé so 10)

Number of fractional places for display of angles (0 to 8) <4>:
(S0 cdc phan I€ thdp phdn)

Direction for angle 0: (Hudng dudng chuin xédc dinh géc)
East 3oclock = 0
North 12 o'clock = 90
West 9 o'clock = 180
South 6 o'clock = 270
Enter direction for angle 0 <E>: .| (Chon duong chudn la truc X)

Khoa CNTT - B8 mén Mang may tinh - GV: Nguyén Minh Bic Trang 15



Pé Cuong Bai Gidng Men hoe RutsCAD

Do you want angles measured clockwise? <N>: (Thiét ldp chiéu do
goc ¢6 cung chiéu kim dong ho hay khong?)

Ta c6 thé st dung 1énh DDUNITS (Format\Units), xuit hién hop thoai
Units Control., ta c6 thé chon don vi theo hop thoai nay.

Units Control E|
Unitz Angles

" Scientific * Decimal Dearees

* Decimal " Deg/Min/Sec

" Engineering " Grads

™ Architectural (™ Hadianz

" Fractional ™ Suryeyar

Precizion: Precizion:

0.0000 - 0 -

Cancel | Direction. .. | Help |

1.4.5. Dinh gi&i han bdn vé — Lénh LIMITS

Command: Limits

ON/OF/Lower left corner <0,0>:

Tuy chon (ON): Cho phép vé ra ngoai to giay.

Tuy chon (OFF): Khong cho phép vé ra ngoai giéi han phan dugc
vé cla to gidy.

Lower left corner: Quy dinh géc dudi bén trdi cua to gidy dugc
dat tring véi goce toa do 0,0.

Upper right corner: Chon goc trén bén phai

Trong AutoCAD R14 ta c6 thé thi hanh céc Iénh bang cach sir dung chuot

thao tdc trén cdc biéu tuong.
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CHUONG II: CAC LENH VE CO BAN

I1.1. CAC PHUONG PHAP NHAP TOA PO PIEM
— C6 6 phuong phdp nhap toa do mot diém vao trong mot ban vé:

+ Dung phim chon (PICK) cua chudt (két hop véi cac phuong thiic truy
diém cua doi tugng).

+ Toa do tuyét doi: Nhap toa do tuyéet doi X,Y cta diém theo goc toa do
(0,0).

+ Toa do cuc: Nhap toa do cuc cta diém (D<) theo khoang cdch D
gifta diém véi goc toa do (0,0) va géc nghiéng a. so véi dudng chudn.

+ Toa do tuwong doi: Nhap toa do cua diém theo diém cudi cling nhat
xac dinh trén ban vé, tai dong nhic ta nhap @ X,Y. Dau @ (At sign) ¢6 nghia 1a
Last poin (diém cudi cung nhat ma ta x4c dinh trén ban vé ). Phu thudc vao vi tri
diém so v6i goc toa do twong doi ta nhap dau - trude gid tri toa do.

+ Toa dé cuc tuong doi: Tai dong nhic ta nhap @D<o

D (distance) 1a khoang cach giita diém ta cdn x4c dinh va diém xéc
dinh cud6i cung nhat (last point) trén ban veé.
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Géc a 1a goc gitta dudong chuidn va doan thang noi hai diém.

Puong chuin 12 dudng thang xut phat tir goc toa do tuong d6i va
nam theo chiéu duong truc X.

Go6c duong 1a goc nguoc chiéu kim doéng hoé (+CCW: Counter

Clockwise), géc am la géc cung chi¢u kim dong h6 (-CW: Clockwise).

+ Nhap khoang cach truc ti€p (Direct distance entry): dist, direction -
Nhap khoang céach twong doi so v6i di€ém cudi cing nhét (last point), dinh hudng
gang cursos va an Enter.

11.2. LENH VE PIEM — LENH POINT |
— Leénh Point dung dé v& mot diém trong ban vé
Command: Point

Point: (xdc dinh diém)
I1.3. LENH VE PUONG THANG — LENH LINE <

+ Lénh Line dung dé vé cic doan thang. Poan thing c6 thé nim ngang,
thang ding hoic nghiéng. Trong lénh nay ta chi cAn nhap toa do céc dinh va
doan thang néi cdc dinh lai v6i nhau.

Command: Line J (L)

From point: (Nhdp toa doé diém ddu tién)

To point: (Nhdp toa dé diém cudi ciia doan thdng)

To point: (Tiép tuc nhdp toa do diém cudi ciia doan hodc dn Enter
dé’ ket thiic lénh)

Néu g6 C sé toa thanh hinh khép kin.

+ Vidu:
V& hinh chit nhat c6 chiéu dai 120, rong 80

11.4. VE PUONG THANG PINH HUONG - LENH XLINE ¥

— Lénh nay ding dé€ tao dudng dung hinh (Construction line hay goi tét 1a
CL)

— Xline 13 duong thang khong c6 diém dau hoic diém cu6i khong bi anh
huong khi dinh gi6i han ban v€ (Lénh Limits), khi phong to thu nho hinh (1énh
Zoom)...
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— Lénh Xline c6 céc lua chon sau:
Command: Xline, XL .

Hor / Ver | Ang | Bisect | Offset | <From point>: (Cic Iya chon dé
tao Xline)

From point: Lua chon diém 1 Xline di qua, sau lua chon nay xuat hién
dong nhéc

Through point: Ta c6 thé nhap diém thi hai xac dinh vi tri Xline di qua.
Néu diém thit hai da sin c6 ta phai st dung phuong phap bat dé dua Xline di qua.
Néu ché do ORTHO (ON) ta c6 thé thuc hién vé& Xline 12 dudng nim ngang hoic
thang diing.

Hor: Tao Xline nim ngang. Khi nhap H xuat hién dong nhéac

Through point: Nhap toa do hodc truy bat diém ma dudng thing
Xline di qua.

Ver: Tao Xline thang diing
Ang: Nhap géc nghiéng dé tao Xline. Khi nhap A c¢6 céc dong nhic:

Reference /| enter angle (current)>: Nhap goc nghiéng v6i duong
chuén

Néu ta nhap R tai dong nhic, thi ta chon dudng tham chi€u va
nhap goc nghiéng so véi duong tham chi€u vira chon

Bisect: Tao Xline di qua phan gidc mot géc duoc xac dinh boi ba diém,
diém ddu tién 12 dinh ctia géc, 2 di€ém con lai xé4c dinh géc.

Angle vertex point: Truy bat diém 1
Angle start point: Truy bat diém 2 dé x4c dinh canh thit nhat ciia goc.
Angle end point: Truy bat diém 3 d€ x4c dinh canh thi hai ctia goc

Offset: Tao Xline song song v6i dudng thiang c6 sin

I1.5. LENH VE PUONG TRON - LENH CIRCLE kel
+ Dang lénh
Command: Circle, C
+ C6 5 phuong phdp khic nhau v& dudng tron. Cu phdp nhu sau:

— Tam va ban Kkinh (Center, Radius)
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Vé dudng tron biang phuong phap nhap tam (Center) va ban kinh R
(Radius)

Command: C (hodc Circle)

3P/2P/TTR/<Center point>: (Nhdp toa do tdm) 1
Diameter/<Radius>: (Nhdp bdn kinh hodc toa dé mot %
diém cua duong tron) T 2
— Tam va duong kinh (Center, Diameter) radius
V& dudng tron bing phuong phdp nhap tam
(Center) va duong kinh ¢ (Diamater) 1

Command: C (hodc Circle)
3P/2P/TTR/<Center point>: (Nhdp toa do tdm)

Diameter/<Radius>: D .\ (Chon D dé nhdp duong diarmeter
kinh)

Diamater: (Nhdp gia tri duong kinh duong tron)

— 3 Point (3P) :

V& duodng tron di qua 3 diém. ~
Command: C (hodc Circle) ‘\ P
3P/2P/TTR/ <Center point>: 3P
First point: (Nhdp diém thit nhdf). 3 M
Second point: (Nhdp diém thit hai). i

Third point: (Nhdp diém thit ba).
— 2 Points (2P)

Vé duong tron di qua hai diém. Hai diém do6 s& Ty
la dudng kinh duong tron.

Command: C (hodc Circle)
3P/2P/TTR/ <Center point>: 2P .| 2 e

First point on diameter: (Nhdp diém ddu duong <P T
kinh).

Second point on diameter: (Nhdp diém cuoi duong kinh).
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— Puong tron tiép xiic 2 doi tuong va c6 ban kinh R (TTR)
Dung dé vé& dudng tron ti€p xtic hai d6i tuong cho trudc véi ban kinh R.
Command: C (hodc Circle)
3P/2P/TTR/ <Center point>: TTR
Enter Tangent spec: (Chon doi tuong thit nhdt duong tron sé tiép xiic).
Enter Second Tangent spec: (Doi tuong thit hai duong tron sé tiép xiic).

Radius: (Nhap gia tri ban kinh)

g

tan, tan, radius

I1.6. LENH VE CUNG TRON - LENH ARC ral
+ Dang lénh:
Command: Arc, A J
+ C6 11 phuong phap v€ cung tron. Ca phap nhu sau:

— Cung tron di qua ba diém (3 Points)

+ V& cung tron di qua 3 diém 2
| T
P8 Command: A (hodc Arc) 3 \"-.
Center | <Start point>: (Nhdp diém thit nhat) 1

Center | End | <Second point>: (Nhdp diém thit hai)
End point: (Nhdp diém thit ba)

+ Start, Center, End (Piém dau, tam, diém cuéi) . fﬁ\\
A8 Command: A (hoac Arc) -

Center | <Start point>: (Nhdp toa do diém ddu - 1)
Center /| End / <Second point>: C J(2)

Center: (Nhdp toa do tdm cung tron)
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Angle | Length of chord | <End point>: (Nhdp toa do diém cuéi - 3)

+ Start, Center, Angle (Diém dau, tam, géc ¢ tam)

FEH Command: A (hodc Arc) included angle —I
Center | <Start point>: (Nhdp toa do diém ddu - 1) ﬂ
2

Center /| End / <Second point>: C d(2)

Center: (Nhdp toa do tdm cung tron)

Angle / Length of chord | <End point>: A .

Include Angle: (Nhdp gid tri goc o tam +CCW, -CW)

+ Start, Center, Length of Chord (Diém dau, tam, chiéu dai day

cung)
P8 Command: A (hoac Arc)

Center | <Start point>: (Nhdp toa do diém ddu - 1)

Center /| End / <Second point>: C J(2)

Center: (Nhdp toa do tdm cung tron) Q
Angle | Length of chord /| <End point>: L length of chord—
Length of chord: (Nhdp chiéu dai ddy cung)

+ Start, End, Radius (Piém dau, diém cuéi, ban kinh)

P Command: A (hodc Arc) radius
Center | <Start point>: (Nhdp toa do diém ddu - 1) 2 >’\
Center /| End / <Second point>: E 1 (2) —+ L
End point: (Nhdp toa do diém cuoi) p—
Angle / Direction / Radius / <Center point>: R

. g 1. 2
Radius: (Nhdp ban kinh ™

(Nhap ) . . . anglﬁ 1
Cung tron dugc vé theo ngugc chiéu kim dong ho

+ Start, End, Include Angle (Diém dau, diém cugi, géc 6 tam)

B8 Command: A (hoac Arc)
Center | <Start point>: (Nhdp toa do diém ddu - 1)
Center /| End / <Second point>: E 1 (2)
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End point: (Nhdp toa do diém cuoi)
Angle / Direction / Radius / <Center point>: A
Include Angle: (Nhap gia tri géc & tam)

+ Start, End, Direction (Piém dau, diém cudi, huéng tiép tuyén cia

cung tai diém bat dau)

P8 Command: A (hoac Arc)

Center | <Start point>: (Nhdp toa do diém ddu - 1) 2 ﬁx,_l

Center /| End | <Second point>: E . (2) direction 1
End point: (Nhdp toa do diém cuoi)

Angle / Direction / Radius / <Center point>: D

Direction from start point: (Hudng tiép tuyén tai diém bdt ddu cung)

+ Center, Start, End (Tam, diém dau, diém cuéi)

+ Center, Start, Angle (Tam, diém dau, géc ¢ tam)

angle

R

2

+ Center, Start, Length (Tam, diém dau va chiéu dai day cung)

2
J 1
length of
chord

+ Cung tron néi tiép v6i doan thang hay cung tron truée do

Gia st khi thuc hién lénh Arc ta v& doan thang hay cung tron. Ta
muoén vé cung tron noi ti€p véi nod thi tai dong nhac “Center/<Start point>:” ta

nhap phim Enter .
FES Command: Arc .
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Center/<Start point>:
End point: (Nhdp diém cuoi)
I1.7. VE HINH CHU NHAT — LENH RECTANG =
Lénh nay ding dé vé hinh chit nhat, hinh chit nhat 1a mot da tuyén
+ Dang Iénh:
P Command: Rectang hoac Rec.

Chamfer/Elevation/Fillet/Thickness/Width/<First corner>:
(Nhdp toa do diém thir nhdt)

Other corner: (Nhdp toa dé hodc chon diém thit hai)
+ Trong d6 céc lua chon:

Chamfer: Cho phép vat mép 4 dinh hinh chit nhat. Dau tién ta dinh
cac khoang cach vat mép sau d6 vé hinh chit nhat.

Sau khi xuét hién cac lua chon lic nay ta chon C thi may sé dua ra
cac yéu cau va nguoi su dung sé phai dap tng do la:
First chamfer distance for retangles <0.0000>: (Nhdp khodng
cdch can chamfer)
Second chamfer distance for retangles <0.0000 >:
Fillet: Cho phép bo tron cac dinh cua hinh chit nhat
Fillet radius for rectangles <10.0000>:
Width: Dinh chiéu rong nét vé
Width for rectangles <5>:

Elevation/Thickness: Dinh do6 cao va do day hinh chit nhat khi tao
mat chit nhat 2'/, chiéu.

11.8. LENH VE PA TUYEN - LENH PLINE =

Lénh Pline dung dé vé cac da tuyén, thuc hién nhiéu chiic nang hon 1énh
Line. Lénh Pline c6 3 diac diém ndi bat sau:

+ Lénh Pline tao cdc d6i tugng c¢6 chiéu rong (Width), con 1énh Line thi
khong.

+ Cac phan doan Pline lién két thanh mot doi tuong duy nhat. Con 1énh
Line cac phan doan la cac do6i tuong don.

Khoa CNTT - B8 mén Mang may tinh - GV: Nguyén Minh Bic Trang 24



Pé Cuong Bai Gidng Men hoe RutsCAD

+ Lénh Pline tao nén céc phan doan la cdc doan thang hoic cic cung
tron (arc)

Lénh Pline c6 thé vira v& c4c phan doan 13 doan thang va cung tron. Day
la 1énh két hop gitra Iénh Line va Arc

— Ché do vé doan thang

P8 Command: Pline hoac PI
From point: (Chon diém hay nhdp toa do lam diém ddu ciia Pline)
Current line-width is <0.000> (Chiéu réng hién hanh ciia Pline la 0)

Arc | Close /| Halfwidth | Length /| Undo | Width | <Endpoint of
line>: (Nhdp toa do diém ké'tiép. Nhdp chit in hoa dé sit dung cdc lua chon)

Cac lua chon:
+ Close: Péng Pline bdi 1 doan thing
+ Halfwidth: Dinh nira chiéu rong phan doan sap vé

Starting half-width <current>: (Nhdp gid half-width o

nita chiéu rong dau phdn doan) -_
?

Ending half-width <current>: (Nhdp gid tri niia
chiéu réng cuoi phdan doan)

+ Width: Dinh chiéu rong phan doan sap vé, tuong tu Halfwidth
Starting width <current>: (Nhdp gid tri chiéu width 7

rong dau phdn doan) -

—_—

Ending width <current>: (Nhdp gid tri chiéu
rong cudi phdn doan)

+ Length: V& mot doan Pline ¢6 phuong chiéu nhu doan thang truée do.
Néu phan doan trude do6 1a cung tron thi né s€ ti€p xic véi cung tron

Length of line: (Nhdp chiéu dai phdn doan sdp vé).
+ Undo: Huy bo phan doan vira veé.

— Ché do vé cung tron

FE8 Command: Pline
From point: (Chon diém hay nhdp toa dé lam diém ddu cua Pline)

Current line-width is <0.000> (Chiéu rong hién hanh cuia Pline la 0)
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Arc/Close/Halfwidth/Length/Undo/Width/<Endpoint of line>: A

Angle/CEnter/CLose/Direction/Halfwidth/Line/Radius/Second pt /
Undo/Width/<Endpoint of arc>: (Chon diém cudi cuia cung tron, vé 1 cung tron

tiép xiic voi phdn doan trudc do)
Cac lua chon:
+ Close: Doang da tuyén boi 1 cung tron
+ Halfwidth, Width, Undo: Tuong tu nhu ché do vé doan thang

+ Angle: Tuong tu nhu vé Iénh Arc

Included angle: (Nhdp gid tri goc o tam) )
angle

Center | Radius | <Endpoint>: (Chon diém cudi,
tdm hodc ban kinh)

+ CEnter: Khi nhap CE xuat hién
4
Center point: (Nhdp toa do tam) J_’U

Angle | Length /| <Endpoint>: (Nhdp goc o tdm,
do dai ddy cung hodc diém cudi cung)

+ Direction: Dinh huéng cta dudng ti€p tuyén véi
diém dAu tién cta cung tron 3 Q
Direction from start point: (Nhdp goc hay chon 4
huong)

Endpoint: (Nhdp toa do diém cuoi) _
radius
+ Radius: Xac dinh ban kinh cua cung + :I
Radius: (Nhdp gid tri ban kinh)
Angle | <Endpoint>: (Nhdp géc ¢ tadm hodc diém cudi cung tron)

+ Second pt: Nhap toa do diém thit hai va diém cudi dé c6 thé xdc dinh
cung tron di qua 3 diém.
Second point: (Nhdp diém thir 2) F) 3
Endpoint: (Nhdp diém cuoi) 4

+ Line: Trd vé ché do vé& doan thang
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I1.9. VE HINH PA GIAC PEU — LENH POLYGON |

Lénh Polygon ding dé vé da gidc déu. Da gidc nay la da tuyén (Pline) co
s0 phan doan bang s6 canh cua da gidc. Phu thuoc vao cach cho kich thudc ta ¢6
ba cdch vé da gidc déu

— Pa giac ngoai ti€ép duong tron (Circumscribed about circle)

Khi cho truéc ban kinh dudng tron noi ti€p (khodng cdch tix tam dén
diém giita cia I canh)
P Command: Polygon hoic Pol J
Number of sides <4>: (Nhdp s6 canh da gidc)
Edge/ <Center of polygon>: (Nhdp toa do tam cua
da gidc) .
Inscribed in circle/Circumscribed about circle \/ £
(1/C) <I>: C
Radius of circle: (Nhdp gid tri bdan kinh duong tron noi tiép)
— Pa giac noi tiép duong tron (Inscribed in circle)
Khi cho truéc ban kinh duong tron ngoai ti€p (khoang cach tir tam téi
dinh da giac)
P Command: Polygon hoic Pol J
Number of sides <4>: (Nhdp s6 canh da gidc)
Edge/ <Center of polygon>: (Nhdp toa do tdm cua
da giac)
Inscribed in circle/Circumscribed about circle

(1/C) <I>:1 J
Radius of circle: (Nhdp gid tri bdan kinh duong tron ngoai tiép)

radiu

— Nhap toa do mot canh cua da giac (Edge)
Khi cho truéc do dai mot canh cua da gidc déu.
FES Command: Polygon hoic Pol J
Number of sides <4>: (Nhdp s6 canh da gidc)

Edge/ <Center of polygon>: E . 1 \

First endpoint of edge: (Nhdp toa do diém ddu
cta 1 canh) :

Second endpoint of edge: (Nhdp toa do diém cudi cua 1 canh)
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CHUONG lil: CAC PHUONG PHAP NHAP DIEM CHiNH XAC
OBJECT SNAP (OSNAP)

1II.I. CAC PHUONG PHAP TRUY BAT PIEM CUA POI TUONG
(OBJECTS SNAP)

AutoCAD cung cap moét kha nang dugc goi 1a Object Snap (OSNAP)
nhdm gidp ta truy bt cdc diém thudc d6i tugng nhu: diém cudi, di€ém giira, tm,
giao diém... Khi sir dung cic phuong thiic truy bat diém, tai giao di€ém hai soi
téc xudt hién 6 vuong c6 tén goi Aperture hay 1a O vuong truy bét va tai diém
can truy bat xuat hién Marker (khung hinh ky hiéu phuong thitc truy bat). Khi ta
chon céc doi tugng dang ¢ trang thdi truy bat, AutoCAD s€ tu dong tinh toa do
diém truy bat va gan cho di€ém can tim.

Trong AutoCAD c6 tat ca 13 phuong thic truy bat diém cua doi tuong
(goi tat 1a truy bat diém). Ta c6 thé slr dung phuong phap truy bat diém thudng
trd hay tam tru.

Cac diém cta doi tuong AutoCAD c6 thé truy bét duoc 1a:

+ Line, Spline : Céc diém cudi (ENDpoint), diém gitta (MIDpoint)
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+ Arc . Cac diém cuoi (ENDpoint), diém gitta (MIDpoint), tam
(CENter), diém géc 1/4 (QUAdrant)

+ Circle, Ellipse: Tam (CENter), diém géc 1/4 (QUAdrant)

+ Point : Diém tam (NODe)

+ Pline, Mline : Cic diém cudi (ENDpoint), di€ém giita (MIDpoint)
moi phan doan.

+ Text, Block : Diém chén (INSert)

Ngoai ra con truy bat di€ém tiép xic (TANgent), diém vuong géc
(PERpendicular), FROM, APPintersection. ..

Ta st dung cdc phuong phdp truy bat diém khi cdn xac dinh toa do mot
diém. Tai dong nhic xdc dinh diém cua Iénh Line hoiac Circle: “From point:,
To point:, Center point:...” ta nhap 3 chif cdi diu tién ctia phuong phép truy bat
hoic chon trong Menu. Khi dang & trang thdi truy bat di€ém thi 0 vuong tai giao
hai soi téc goi 1a 6 vuong truy bat (Aperture)

II.1.1. ENDpoint: <

— Dung dé truy bat diém cudi ctia Line, Spline, Arc, phan doan cta Pline,
Mline. Chon tai diém gan cu6i diém truy bt

= T
snap point — / ‘ | ‘

Endpoint =nap endpoint=

l.1.2. CENter: &

+ Dung dé truy bat tam cta Circle, arc, ellipse. Khi truy bat ta cAn chon
doi twong can truy bat tam.

(

selection e
point

snap poirt

Center snap centers
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I1I.1.3. INTersection: L%

— Ding dé truy bat giao di€ém cla hai doi tuong. Muon truy bat thi giao
diém phai nam trong 6 vuong truy bt hodc ca hai d6i tugng déu cham véi 6
vuong truy bat

— Ta c6 thé truy bét giao diém cua hai d6i tugng khi kéo dai mdi nhau, khi
dé ta chon lan luot hai doi tugng.

Sl SART

Irterzection =nap interzections extended intersections

lII.1.4. MiDpoint: ]

— Dung dé€ truy bat diém giita ctia mot Line, Spline, Arc. Chon mot diém
bat ky thudc doi tugng.

 =nap point o 3

/"J 1
N\\—Selectinn pairt | L I
Micdpoint =nap midpoint=

I.1.5. NEArest: 2]

— Truy bat mot di€ém thuoc d6i twong gan giao diém véi hai sgi téc nhat.
Cho 6 vuong truy bat dén cham d6i tugng gan di€ém can truy bat va nhan phim
chon.

I.1.6. NODe: °|

— Dung dé truy bat tam clia mot diém. Cho 6 vuong truy bat dén cham véi
doi tugng va nhap phim chon.
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selection and K}
snap points
I

Mode znap nodes
I.1.7. QUAdrant: €]

— Truy bét céc diém 1/4 cia Circle, Ellipse hoac Arc. Cho 6 vudng truy bét
dén gin diém can truy bat, cham vé6i d6i tuong va nhap phim chon.

selection poaint —\
%

znap point —t

9
(J

Guadrant =nap guadrant=

lI.1.8. TANgent: 2!

— Truy bat diém ti€p xiic v6i Line, Arc, Ellipse, Spline hoic Circle. Cho 6
vuong truy bat cham véi doi tuong tai gin diém can tim va nhap phim chon.

selection EMNaEp

o 20)

Tangert =nap tangents=

lIl.1.9. PERpendicular: ==

— Truy bét di€ém vuong géc véi doi tugng duoc chon. Cho 6 vuong truy bat
dén cham véi doi tugng va nhap phim chon.
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lecti snap Q
e 'Dn_\ paint .
Perpendicular snaps perpendiculars
I1.1.10. INSert: 2

— Truy bat diém cheén ctia dong Text va Block. Chon mot di€ém bat ky clia
dong Text hoac Block va nhap phim chon.

F143 selectiu:un—|
Znap point— "N A2 poirt
4, 7K R12&
selection SNap poirt
point
In=eHion =nap Inzettion =nap

for centered text

lI.1.11. APPint (Apparent intersection) =

— Phuong thitc ndy cho phép truy bit giao diém cdc d6i tuong 3D (dang
Wireframe) trong mot diém nhin hién hanh (current Viewport) ma thuc t€ trong
khong gian chung khong giao nhau.

—

snap point s snap poird snap pnirrt—éh 2
zelection gelection / seledinn%ﬁ
poirts poirts pairt

Extended Apparent Intersection snap Apparent Intersection snap 30 viewwpoairt of the object's actual
placement in 30 space

l11.1.12. FROm:

— Phuong thic truy bat diém FROm cho phép tim mot diém béng céch
nhap toa do tuong doi hoidc cuc twong déi so véi goc toa do 1a mot diém chuin
ma ta co thé truy bat diém. Phuong thic nay thuc hién thanh hai budc:
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+ Budc 1: Xac dinh goc toa do tuong doi (diém cudi ciing nhat x4c dinh
trén man hinh) tai dong nhic “Base point:” (Nhap toa do hodc st dung cic
phuong thiic truy bat diém).

+ Budc 2: Nhap toa do twong d6i, cuc tuong doi cua diém cin tim tai
dong nhic “Offset:” so vdi diém goc toa do twong d6i nhu da xac dinh & budc 1.

Vi du:

FES Command: Pline A

Specify start point. from A

Base point: mid A

of <Offset>: @2,3 <J

znap paint 2,3 from the
midpaint of the line

temporary reference poirt

I.1.13. Tracking: 2|

— X4c dinh toa do diém twong d6i qua mot diém ma ta sé xac dinh
Vi du:
Vé dudng tron ban kinh R=30 c6 tam la tam hinh chit nhat kich thude
120x80

P4 P3
i
RS0
L]
D
R
1 P1 p2
- 120 ~
e Command: Circle A
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3P/2P/TTR/<Center point>: Tracking (Tk)

First tracking point: MID

Of: (Truy bdt diém giita duong thdang P1P2)

Next Point (Press ENTER to end tracking): MID

Of: (Truy bat diém giita duong thdang diing P1P4)

Next point (Press ENTER to end tracking):

Diameter/<Radius>: 30

11.1.14. Céc vi du s dung céc phuong thiic truy bt diém

P4 P3 : P4 P3

750 250

2 ©
F Iy
P1 - P2 P T | P2
50

o

00
50 K
B 60 100
180
3100
360
330 /\<
120
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1I1.2. GAN CHE PO TRUY BAT PIEM THUONG TRU (LENH OSNAP,

DDOSNAP) LY

— Khi st dung 1énh Ddosnap xuat hién
hop thoai Osnap Seting. Hop thoai nay c6 2
Tab 12 Running Osnap va AutoSnap(TM).
Néu chua gén ché€ do truy bat diém thudng tri
thi d€ 1am xuat hién hop thoai Osnap Setting ta
c6 thé chon nit Osnap trén thanh Status bar
(Dong trang thai).

A8 Command: Ddosnap

+ Hop thoai Running Osnap: dung dé
gan ch€ do truy bat thuong trd (Select Setting)
va diéu chinh kich thudc 6 vudng truy bat
(Aperture size).

Osnap Settings E]EJ

Runring Dsnap | AutaSnap(TH) |

Select zettings

O I Endpoink 0 [ Ingertion
M T Midpoint b [ Perpendicular
O [ Center T [ Tangent
25 [ Mode 2 [ Measst
<> [ Quadrant B [ Apparent Int
> I Intersection [ Quick

Clear all

Aperture zize

| =
- T

ak | Cancel | Help |
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CHUONG IV: CAC LENH HIEU CHINH - VE NHANH

IV.1. CAC PHUONG PHAP LUA CHON POI TUONG

Khi thuc hién cac 1énh hiéu chinh, v&€ nhanh (Modify command) tai dong
nhéc “Select Objects:” ta chon d6i tuong hiéu chinh theo cdc phuong phéap khac
nhau.

Khi dong nhac “Select objects:” xuat hién thi con trd
toa do bién mat chi con mot 6 vuong goi la 6 chon
(Pickbox). Ta dung 6 chon nay dé chon d6i twong. Néu —

.. < N . cr 4s ickbiox ——[]
doi tuong dugc chon thi doi tuong nay co dang nét dut ‘ e th.
N < . 2 1 . . n [— crosshairs
(giong nhu dang duong Hidden). Dé két thuc viéc lua !
chon hodc bat dau thuc hién Iénh ta nhan phim Enter tai
dong nhic “Select Objects:”
Cac phuong phép lua chon doi tuong:
1. Pickbox
Dung 6 vuong chon, mdi lan ta chi chon dugc mot doi ,/'/”\\ N
z . ’ . 1 [
tuong. Tai dong nhac “’Select objects:” xuat hién 6 vuong, ta \\‘\\ u &
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kéo 6 vuong nay giao véi doi tuong can chon va nhap phim chon.

2. Auto

Tai dong nhéc “Select objects:” ta chon hai diém dé xac PP
dinh khung ctra s6. Néu diém dau tién bén trdi, diém thi hai s o kit
bén phai thi nhitng do6i twong nao nam trong khung cira s6 ‘\\"\ ,,')/'
dugc chon. Néu diém dau tién bén phai va diém tha hai ben 1 [_"==--"

trai thi nhitng d6i tuong nao nam trong va giao v6i khung Auto (Window)
clra s6 s& duoc chon.

3. Windows (W)

-—-

Dung khung ctra s6 d€ lya chon d6i tugng. Tai dong RN
nhic “Select objects:” ta nhap W. Chon hai diém 1 va 2 dé

4 A\

b

'

\ /

Y s 7 1
\\

xdc dinh khung ctra s6, nhitng doi tugng nao nam trong S---
9 R ~ 2 il
khung cua so s€ dugc chon Auto (Crossing)

4. Crossing Window (C)

Dung cira s6 cét dé Iva chon doi twong. Tai dong nhic “Select objects:” ta
nhap C. Chon hai diém 1 va 2 dé x4c dinh khung ctra s6. Khi d6 nhitng d6i tuong
ndo nim trong hodc giao véi khung cilra s6 s& dugc
chon

5. Window Polygon (WP)

Giong nhu Window nhung khung ctra s6 1a mot
da gi4c, nhitng d6i twong nim trong khung cira s sé&
dugc chon. Ta nhap WP tai dong nhic “Select
objects:” s€ xuat hién cac Iua chon sau:

First polygon point: <Chon diém thit nhdt P1 cua Polygon>
Specify endpoint of line or [Undo]: <Chon diém ciia P2 ciia mot canh>

Specify endpoint of line or [Undo]: <Chon diém cua P3 ciia mot canh

hodc Enter dé két thiic viéc lua chon>

6. Crossing Polygon (CP)

Giong nhu Crossing Window nhung khung cua
s6 1a mot da gidc

7. Fence (F)

Lua chon nay cho phép tao mot dudng cit bao
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gom nhiéu phan doan, nhiing do6i tuong nao giao vdi
khung ctlra s6 nay s& duoc chon, Khi nhap F tai dong

nhic “Select objects:” s& xuat hién cdc lua chon va ta
chon céc diém dinh cta Fence:

Select objects: F

First fence point: <Diém ddu tién cia Fence>

Specify endpoint of line or [Undo]: <Diém ké'tiép ciia Fence>
Specify endpoint of line or [Undo]: <Piém ké'tiép ciia Fence hodic Enter
dé’ két thiic tao Fence>

Select objects: F
8. Last (L)

Khi nhéap L thi d6i tugng nao dugc tao boi 1énh v€ (Draw commands) sau
cung nhat sé duoc chon.

9. Previous (P)

Chon lai cac d6i tuong da chon tai dong nhic ”Select objects:” ctia mot 1énh
hiéu chinh hoac dung hinh thuc hién cudi cuing nhat
10. All

T4t ca cac doi tugng trén ban vé hién hanh s€ dugc chon
11. Remove (R)

Chuyén sang ché do trir cic doi tuong tir nhém cdc doi

twong ducgc chon. Khi nhap R tai dong nhic “Select
objects:” s& xuat hién dong nhic "Remove objects”. Tai p

dong nhic cu6i cing ndy ta c6 thé su dung tit ca cdc ' |
phuong phdp lua chon d6i tugng & trén dé trir cac doi Nosaoel,
twong. Ta con c6 thé trir cdc doi tuong tai dong nhic From selection set
”Select objects:” bang cdch dong thoi nhan phim Shift va Remove entiry
stt dung cac phuong phap lua chon doi tugng

12. Add (A)

Mu6n chuyén tir ché do trir cic d6i tugng "Remove objects” sang ché do
chon thém d6i tuong tai dong nhic nay ta nhap A

13. Undo (U)
Huy bo d6i tugng vira dugc chon

14. Group
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Dung Iwa chon nay dé goi lai cac d6i tuong duoc tao bang lénh Group trudc
d6. Groups la cac nhom doi tuong chon

Select objects: G
Enter group name: <Nhdp tén nhém cdc doi tuong da duoc ddt tén>
Select objects:

IV.2. CAC LENH TRO GIUP VE POI TUONG

IV.2.1 Xoé céc ddi tugng - Lénh Erase |

Lénh Erase dung dé xo4 cdc d6i tuong ta chon trén ban vé
hién hanh. Sau khi chon d6i tuong xong ta chi can nhan phim
Enter thi 1énh duoc thuc hién.

B8 Command line: Erase (hoacE) ohject zelected

Select objects: <Chon doi tuong can xod> |

Select objects: <Chon tiép cdc doi tuong can xod hodgc —— + ——

nhan phim Enter dé két thiic viéc lua chon va thuc hién lénh> |

1.1 :[[g ﬂ:[gr ﬂ :[LJ% object erased
> U i

L
ohjects selected zelected ohjects result of erasing
wwith swincios akjects
=election

IV.2.2. Phuc héi cac ddi tugng bi xod - Lénh Oops

Phuc hoi lai cac d6i tugng dugc xoa bdi mot 1énh Erase trude do

B8 Command line: Oops

erased objects hefore QOPS after DOPS
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IV.2.3. Huy bo vé thuc hién Iénh - Lénh Undo, U

Lénh U dung dé huy bo 1an luot céc 1énh thuc hién trude dé

B8 Command line: U <J

Lénh Undo cho phép huy bo mot 1énh hoac nhém Iénh thuc hién truée do.
B8 Command line:  Undo

Enter the number of operations to undo or [Auto/Control/Begin/End/
Mark/Back]: <Nhdp cdc lua chon hodc nhdn Enter thuc hién nhu lénh U>

Cac lua chon:

- Auto: Néu 1a On thi cdc doi tuong dugc vé trong moi 1énh xem nhu 1a mot
nhom.

- Mark: D4nh d4u lénh AutoCAD vira thuc hién ma sau nay ta c6 thé tr& vé
bang lua chon Back

- BAck: Huy bd céac 1énh da thuc hién dén lan danh ddu (Mark) gin nhét,
néu ta khong danh dau bai lva chon Mark thi AutoCAD sé xo4a tat ca cac 1énh
thuc hién truéc do.

- BEgin: Dung lua chon nay danh dau Iénh dau ctia nhém 1énh, sau d6 dung
lua chon End danh dau Iénh cu6i ciia nhém 1énh.

- End: Lua chon nay két hop véi lua chon Begin dé danh dau lénh cudi cua
nhém lénh va sau dé ta c¢6 thé xod boi mot budc thuc hién

- Control: Lua chon Control diéu khién viéc thuc hién cdc lua chon cua
lénh Undo. Khi nhap C xuét hién dong nhic: All/None/One <All>:

+ All: Thuc hién tat ca cac lua chon cua 1énh Undo
+ One: Chi huy bo dugc mot 1énh vira thuc hién truée do

+ None: Khong thé thuc hién viéc huy bo cac 1énh cuia AutoCAD

IV.2.4. Lénh Redo &

Lénh Redo dung sau céc 1énh U hodc Undo dé phuc héi mot 1énh vira huy
trudc do.

| Command line: Redo J
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IV.3. CAC LENH HIEU CHINH POI TUONG

IV.3.1. Di chuyén cdc déi tuong - Lénh Move [

Lénh Move dung dé thuc hién phép doi mot hay nhiéu cdc doi tugng tir mot
vi tri hién tai d€n mot vi tri bat ky trén hinh vé

P Command line:  Move A
Select objects: <Chon cdc doi tugng cdn di chuyén>

Select objects: <Tiép tuc chon cdc doi tuong hodc Enter dé két thiic viéc
lva chon>

Specify base point or displacement: <Chon diém chudn hodc nhdp
khodng di chuyén: cé thé dung chuot, dung cdc phuong phdp truy bt diém, tao
do tuyét doi, tuong doi, cuc tuong doi>

Specify second point of displacement: <Diém ma cdc doi tuong di chuyén
dén: cé thé sit dung phim chon ciia chuét, diung cdc phuong phdp truy bdt diém,
toa do tuyét doi, tuong doi, toa do cuc tuong doi...>

ohject zelected ohject moved

O

IV.3.2. Xén mét phdn déi tuong ndm gita hai déi tuong gico nhau
7".'..

- Lénh Trim, Extrim

Lénh Trim dung dé xoa doan cu6i clia doi tuong dugc gii han boi mot doi
tuong khac hoac doan gitta ctia doi tuong dugc giGi han boi hai doi tugng khac.

P8 Command line:  Trim .
Current settings: Projection = current Edge = current
Select cutting edges...

Select objects: <Chon doi tuong giao vdi doan ma ta muon xod>
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Select objects: <Chon tiép cdc doi tuong giao nhau hodc két thiic viéc lua

chon bang cdch nhdn phim Enter>
Select object to trim or [Project/Edge/Undo]: <Chon doan cdn xod>

Select object to trim or [Project/Edge/Undo]: <Tiép tuc chon doan cdn

xod hodc Enter dé két thiic lénh>

Trude khi Trim Sau khi Trim

1]

;

/Iuting edges

1
¢ ’——‘\\
1 s ~
—E—'————————7/—-E— \\
| ! \
1 ! H
\ ]
1 \ ]
1 \ ’
FlLeeeee e &N -F /7
1 N 7
m ~N_
1
1
/ /
*Chu y:

- Tai dong nhéc "Select objects:" néu muén chon tét ca cac doi tugng ta chi

can nhin phim Enter, dong nhac ti€p ctia Iénh Trim s& xuét hién.

- Néu tai dong nhic "Select object to trim or [Project/Edge/Undo]: " ta
chon da tuyén Pline thi s& xén mot phan hinh cta da tuyén.

1
—— 3
2
cutting edges ohject to trim result
zelected with a zelected

crossing selection
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Cac lua chon khac:

- Edgemode: La Iva chon cta 1énh Trim xac dinh 1a phan déi tuong duoc
xén giao véi cac doi tugng giao dugc kéo dai hay khong (Extend hoiac No
Extend)

Extend Mo extend

- Projectmode: Lua chon nay dung dé xod (xén) cac doan cia mot mo hinh
3 chiéu (mo6 hinh dang khung day - Wireframe). Lua chon View cho phép xod
(xén) mot doan bat ky ctia hinh chi€u mo hinh 3 chiéu Ién mit phiang song song
vGi man hinh mac du thuc t€ cac do6i tugng giao véi cac doan can xén khong
giao nhau

—1—ohject not intersecting
with cutting edge in 30 =pace

— object intersecting with cutting
edge in 30 space

lett viewport left viewwport right wigsnspart
- Undo: Lua chon nay cho phép phuc hoi lai doan vira duoc xoa
* Lénh Extrim

Lénh Extrim dung dé xo4 cung mot lic nhiéu doi tuong duoc gidi han boi
mot canh cat

| Command: Extrim J
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Pick a POLYLINE, LINE, CIRCLE, ARC, ELLIPSE, IMAGE or TEXT

for cutting edge.... <Chon Pline, line, arc hodc circle lam canh cdt>

Specify the side to trim on: <Chon mot diém nam trong hodc ngoai canh

Y (/\
SN

Sau Extrim véi P1 nam
trong Cutting edge

cdr>

Truoc Extrim

+

Sau Extrim véi P1 nam
ngoai Cutting edge

IV.3.3. Xén mét phdn déi tuong ndm gita hai diém chon - Lénh

LI

Break

Lénh Break cho phép ta xén mot phan clia cac doi tugng Arc, Line, Circle,
Pline, Trace... Poan duoc xén duoc gidi han boi hai diém ma ta chon, néu ta xén
mot phan cta dudng tron thi doan duoc xén ndm nguoc chiéu kim déng ho bat
dau tir diém chon thi nhat

Trong lénh Break thi mot hodc ca hai diém chon c6 thé khong nam trén doi
tugng bi xén

Co6 4 lua chon khi thuc hién 1énh Break:
1. Chon hai diém - 2 point

- Buéc 1: Chon d6i twong tai mot diém va diém nay 1a di€ém ddu tién cla

doan can xén
- Budc 2: Ta chon diém cu6i ctia doan cin xén
| .
P8 Command line:  Break .

Select object: <Chon doi tuong cé doan ma ta muén xén va diém nay la

diém ddu tién ciia doan cdn xén>
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Specify second break point or [First point]: <Chon diém cuéi cua doan

cdn xén>
2 : 1
@

Trudéc Break

1 2

-

—

a

N

T

Sau Break

-
o

Trudc Break Sau Break

—

?/’1
i
R

2. Chon doi tuong va hai diém - 2 point select

Theo cach nay ngoai viéc lua chon doi tuong cin phai chon hai diém dau va

cudi ctia doan can xén.
B8 Command line:  Break .
Select object: <Chon doi tuong cé doan ma ta mudn xén>
Specify second break point or [First point]: F .
Specify first break point: <Chon diém ddu ciia doan cdn xén>

Specify second break point: <Chon diém cudi ciia doan cdn xén>

Truéc Break Sau Break
1 2
— m —
- L  — |
Select

1

3. Chon mét diém - 1 point
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Lénh Break trong trudng hop nay dung dé tach 1 doi tuong thanh 2 d6i
twong doc lap. Piém tach 12 diém ma ta chon d6i twong dé thuc hién lénh Break

o | Command line: Break .

Select object: <Chon doi tuong cé doan ma ta mudn xén tai diém cdn tdch

doi tuong>
Specify second break point or [First point]: @ ./
4. Chon doi tuong va 1 diém - 1 point Select
Duing 1énh Break dé tach doi tugng thanh hai d6i tuong
B8 Command line:  Break .
Select object: <Chon doi tuong can tdch thanh hai doi tuong>
Specify second break point or [First point]: F

Specify first break point: <Chon I diém va diém nay la diém tdach hai doi
tuong>

Specify second break point: @

IV.3.4. Kéo ddi déi tugng - Lénh Extend -7

Nguoc lai véi 1énh Trim, 1énh Extend dung dé kéo dai mot d6i tugng dén
giao v6i mot doi tugng duoc chon (dudng bién - “Boundary edge(s)”). Doi tugng
12 dudng bién cdn c6 thé 1a d6i twong can kéo dai

\

\ “
—a— \‘
—a—

—8— \ \
—_— \
— \ o
N \ N
—a— X \ \
~<.
N

-
s
7

’

_E_X {—T— \ —-—p
—a— N —p { — 8
e T —
—a— > o ]
s,

| Command line: Extend

Select boundary edges...

Khoa CNTT - B8 mén Mang may tinh - GV: Nguyén Minh Bic Trang 46



Pé Cuong Bai Gidng Men hoe RutsCAD

Select objects: <Chon doi tuong la duong bién. Néu Enter sé chon tdt ca doi
tuong trén ban vé, két thiic viéc lua chon doi tuong va tiép tuc lénh>

Select objects: <Chon tiép cdc doi tuong lam duong bién hodc Enter dé két thiic

viéc lua chon>
Select object to extend or [Project/Edge/Undo]: <Chon doi tuong cdn kéo dai>

Select object to extend or [Project/Edge/Undo]: <Chon tiép cdc doi tuong cdan

kéo dai hodic nhdan Enter dé két thiic lénh>
Cac lua chon:

- Edgemode: Tuong tu nhu 1énh Trim. Sir dung lua chon Edgemode véi

lua chon Extend dé kéo dai mot doan thang khong giao véi né.

] T 1

selected boundary selected ohject to extend  extended not extended

- Projectmode: Tuong tu lva chon Projectmode cua 1énh Trim

- Undo: Dung d€ huy bo thao tac vira thuc hién

IV.3.5. Quay dai tugng xung quanh mét diém - Lénh Rotate O
Lénh Rotate thuc hién phép quay cac do6i tuong dugc chon xung quanh mot
diém chuén (Base point) goi 1a tAm quay.
P Command line: Rotate
Select objects: <Chon doi tuong can quay>
Select objects: <Chon tiép doi tuong hodc Enter dé két thiic viéc lua chon>
Specify base point: <Chon tdm ma cdc doi tuong quay xung quanh>

Specify rotation angle or [Reference]: <Chon géc quay hodc nhdn R dé nhdp

goéc tham chiéu>
Reference
Specify the reference angle <0>: <Goéc tham chiéu>

Specify the new angle: <Gid tri goc moi>
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zelected ohject

rotation angle rotated ohject

IV.3.6. Thay déi kich thudc theo ti 1é - Lénh Scale

Lénh Scale ding dé tang hodc giam kich thudc cdc doi twong trén ban vé
theo mot ti 1é nhat dinh

ohject selected —\:H‘H\_/] 1 [

scale factor=5 scale factor=2 rEfE”':E Ieng’[h neyy Iength FESL-I"I

B8 Command line:  Scale .J

Select objects: <Chon doi tuong cdn thay doi ti 16>

Select objects: <Chon tiép doi tuong hodc Enter dé két thiic viéc lua chon>

Specify base point: <Chon diém chudn la diém ditng yén khi thay doi ti 1é>

Specify scale factor or [Reference]: <Nhdp hé so'ti 1é hodc nhdp R>
Reference:

Specify reference length <I>: <Nhdp chiéu dai tham chiéu>

Specify new length: <Nhdp chiéu dai mdi>
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IV.3.7. Thay d8i chiéu dai déi tuong - Lénh Lengthen L

Lénh Lengthen dung dé thay doi chiéu dai (kéo dai hodc 1am ngén lai) cdc

doi tuong 12 doan thang hoac cung tron.

B8 Command line: Lengthen A

Select an object or [DElta/Percent/Total/DY namic]:
Cac lua chon:

- Select object: Dung lwa chon nay dé hién thi chiéu dai dudong thang hoac

g6c om cua cung dugc chon.

- DElta: Thay doi chiéu dai doi tugng bang cach dua vao khoang ting. Gid
tri khoang tang am thi lam giam kich thudc, gia tri khoang tang duong lam tang
kich thuéc. Khi nhap DE sau dong nhéc trén s& xuét hién dong nhac phu:

Enter delta length or [Angle] <current>: <Nhdp khodng tdang hodc nhdp
A dé chon khodng thay doi géc & tam>

Sau khi dinh gi4 tri khoang tang xuat hién dong nhéc:

Select an object to change or [Undo]: <Chon doi tuong cdn thay doi kich
thudc>

Dong nhic trén duoc xudt hién lién tuc, khi muon két thic 1énh ta nhap

phim Enter.

—_ defta length /f

I___I__I Neﬂa angle
ohject selected ohiect selected /_\

- Percent: Lua chon nay cho phép ta thay d6i chiéu dai d6i twong theo phan

tram (%) so véi tong chiéu dai hién hanh. Khi >100% thi chiéu dai cta d6i tuong
dugc tang 1én con ngugc lai (<100%) thi giam xuong

Enter percentage length <current>: <Nhdp gid tri> — o

Select an object to change or [Undo]: <Chon doi tuong —FEF 3=ected

can thay doi kich thudc> total length

|

_ Total: Lua chon nay ding dé thay déi téng chiéu dai [ |

ctia mot doi tuong hoac géc 6m cung theo gia tri méi dua vao

Khoa CNTT - B8 mén Mang may tinh - GV: Nguyén Minh Bic Trang 49



Pé Cuong Bai Gidng Men hoe RutsCAD

Specify total length or [Angle] <current>: <Pua gid tri hodc nhdp A dé

chon géc>

- Dynamic: Dung lua chon nay dé thay déi dong chiéu dai ctia doi tuong
IV.3.8. Di chuyén va kéo gidin cac déi tugng - Lénh Stretch

Lénh Stretch dung dé di chuyén va kéo gidn cdc doi tugng, Khi kéo gidn
van duy tri su dinh ndi cdc doi tuong. Cc doi tuong 1a doan thing duoc kéo gian
ra hoac co lai (chiéu dai s& dai ra hodc ngén lai), cac d6i tuong 1a cung tron khi
kéo gidn ra s& thay ddi ban kinh. Pudng tron khong thé kéo gian.

Khi chon céc d6i tugng dé thuc hién Iénh Stretch ta dung phuong thiic lua
chon Crossing Windows hoac Crossing polygon, nhiing doi tuong nao giao véi
khung ctra s6 s& dugc doi di. DPoi véi dudng tron néu ¢é thm nam trong khung
ctra s6 chon s& dugc di chuyén di.

P8 Command line:  Stretch .

Select objects to stretch by crossing-window or crossing-polygon...

Select objects: <Chon cdc doi tuong theo phuong thitc Crossing>

Select objects: <Nhdn Enter dé két thic viéc lva chon>

Specify base point or displacement: <Chon diém chudn hay khodng doi>

Specify second point of displacement: <Piém doi dén, néu cho khodng
doi thi Enter>

Tuy vao doi tuong duoc chon, ta c6 cac truong hop sau:

1. C4c doan thang giao v6i khung cira s6 chon duoc kéo gidn ra hoac co lai,
cung tron dugc doi di.

1 |
{/,- . L a— ,_l
2
ohjectz selected ohjects dragged result
with crossing weith Qrtho on
zelection
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2. Cung tron duoc kéo gian va doan thang ngang bi kéo co lai.

- TN
A )
- I

3. Doan ditng dugc doi, hai doan nam ngang duoc kéo gian

r———.1 )

i |

I ! _

| R

H——— 3

2 b ) —
4

ohjectz selected  points zpecified result
with & crossing  for stretch
zelection

IV.3.9. D&i va quay déi tuong - Lénh Align

Lénh Align dung dé di chuyén (move) va quay (rotate) va lay ty I¢ (Scale)
cac doi tugng. Dai véi cac doi tuong 2D ta su dung cac truong hop sau:

1. Khi chon mot cap diém ta thuc hién phép doi {ﬁf‘
FE28 Command line: Align :‘“«i s
Select objects: <Chon cdc doi tuong can Align> 2
Select objects: <Nhdn Enter dé két thiic lua chon> two paints specified
Specify first source point: <Chon diém nguodn thit nhdt
trén doi tuong chon>
Specify first destination point: <Chon diém doi dén thi
nhdt>
Specify second source point: <Nhdn Enter>
resuft
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2. Khi chon hai cap diém ta thuc hién phép doi va quay hinh. Tuy vao lua chon
YES hoic NO tai dong nhic "Scale objects based on alignment points [Yes/No]
<No>" ta thuc hién phép lay ty 1é.

P Command line: Align

Select objects: <Chon cdc doi tuong cdn Align>

Select objects: <Nhdn Enter dé két thic lua chon>

Specify first source point: <Chon diém nguon thit nhdt trén doi tuong chon>
Specify first destination point: <Chon diém doi dén thir nhdt>

Specify second source point: <Chon diém nguoén thit hai trén doi tuong chon>
Specify second destination point: <Chon diém doi dén thit hai>

Specify third source point: <Nhdn Enter>

Scale objects based on alignment points [Yes/No] <No>: <Nhdn Yes hodc No>

@ B f N
1_n_::l_.n:u|3

T4
ohjects zelected four points specified result

3. Khi dung 1énh Align cho céc doi tuong 3D phai chon ca 3 cap diém

Ep &

ohjects selected zix points specified result
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IV.4. CAC LENH VE NHANH POI TUONG

IV.4.1. Tao cdc déi tugng song song - Lénh Offset =

Lénh Offset dung dé tao cdc d6i twong méi song song theo huéng vuong
goc voi cac doi twong duge chon. D6i tuong duge chon dé tao cac d6i tuong song
song c6 thé 1a Line, Circle, Arc, Pline, Spline....

Tuy vao doi tuong duogc chon ta ¢6 cac truong hop sau:
- Néu doi twong duoc chon 1a doan thing thi s& tao ra @
doan thang m&i ¢ cling chiéu dai. Hai doan thing nay tuong

tu nhu hai canh song song cua hinh chit nhat

. . N R . . , . . ohjects offzet
- Néu doi tuong 1a duong tron thi ta c6 dudng tron

dong tam
- Néu doi tugng dugc chon 1a cung tron thi ta cé cung
tron dong tim va géc & tam bang nhau

- Néu doi tuong duoc chon 1a Pline, Spline thi ta tao original objgct with
mot hinh dang song song ohject offzet

Co hai lua chon khi tao cac doi tuwong song song:

- Cac doi tugng song song cach cac doi tugng dugc chon mot khoang cach
(Offset distance)

- Cac doi tuong song song s& di qua mot diém (Through point)

200
10

119 1

20
!

100

R50
Re0 R30

1. Lua chon Offset distance
P8 Command line: Offset .

Specify offset distance or [Through] <current>: <Khodng cdch giiia hai
doi tuong song song>
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Select object to offset or <exit>: <Chon doi tuong dé tao doi tuong song
song voi no>

Specify point on side to offset?: <Chon diém bdt ky vé phia cdn tao doi
tuwong moi song song>

Select object to offset or <exit>: <Tiép tuc chon doi tuong khdc hodc nhdn
Enter dé ké thiic lénh>

offaet d|3tann:e

ohject J zide zelected ohject offzet

zelected

2. Lua chon Through
FES Command line:  Offset .
Specify offset distance or [Through] <current>: T
Select object to offset or <exit>: <Chon doi tuong dé tao doi tuong //>
Specify through point: <Truy bdt diém ma doi tuong mdi sé tao ra>

Select object to offset or <exit>: <Tiép tuc chon doi tuong khdc hodc nhdn
Enter dé ké thiic lénh>

.1 |

| ‘ _ |
object j__l ----------- _l —|

selected through poirt object offzet

J J J
= -~/ i)

zelected ohject through point rezult

IV.4.2. Vé ndi tiép hai ddi tugng bdi cung tron - Lénh Fillet

Lénh Fillet dung dé vé néi ti€p hai d6i twong boi mot cung tron. Lénh Fillet
duoc thuc hién hai giai doan:
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- Giai doan 1 xac dinh ban kinh cung ndi ti€p R (gid tri ban kinh nay trd
thanh mac dinh)

- Giai doan 2 ta chon hai d6i tugng dé thuc hién Iénh Fillet

| f”\ N

before FILLET after FILLET :
L L L L l_? g
firzt parallel zecand parallel h J
line zelected line zelected
E:ID objects selected for fileting  resutt
result

o | Command line:  Fillet o

Current settings: Mode = current, Radius = current

Select first object or [Polyline/Radius/Trim]: R .  <Nhdp R dé chon
ban kinh>

Specify fillet radius <current>: <Nhdp gia tri ban kinh R hodc chon hai
diém va khodng cdch giita hai diém nay la bdn kinh R, gid tri R nay trd thanh

mdc dinh cho cdc lan Fillet sau>

o | Command line:  Fillet J

Current settings: Mode = current, Radius = current

Select first object or [Polyline/Radius/Trim]: <Chon doi tuong thit nhdt la
Line, Circle, Arc, Spline hodic phdn doan ciia Pline va chon tai diém gdn vi tri
Fillet >

Select second object: <Chon doi tuong thit hai gan vi tri Fillet>

Ta c6 thé sir dung lénh Fillet v6i R = 0 dé kéo dai hodc xén cac doi tugng

giao nhau.
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OO0

Cac lua chon khac:

- Polyline: Néu ta chi can Fillet hai phan doan cia mot da tuyén thi sau khi
dinh ban kinh R ta chon lan luot 2 phan doan k€ tiép cua da tuyén nhu hai doi
tuong don. Néu muon Fillet toan bo cac dinh da tuyén thi sau khi chon R ta thuc

hién theo trinh tu sau:
PS8 Command line:  Fillet A
Current settings: Mode = current, Radius = current
Select first object or [Polyline/Radius/Trim]: P J
Select 2D polyline: <Chon Polyline cdn bo tron cdc dinh >

Tuy nhién AutoCAD chi Fillet tai cic dinh 1a giao di€ém cta hai phan doan

thing clia da tuyén.

I

40
e
R20

- Trim/Notrim: Thuc hién 1énh Fillet dang & trang thai Trim mode (mic
dinh) thi cdc d6i tugng dugc chon dé Fillet s& kéo dai dén hodc xén cic phan
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doan thira tai cdc diém ti€p xic. Néu ta chon Notrim mode thi cic doi tuong sé
khong duoc kéo dai hodc xén di tai cac diém ti€p xidc v6i cung noi.

twwo lines filleted with twwa lines filleted with
the Tritn option et the Ma Trim option set

e Command line:  Fillet o

Current settings: Mode = current, Radius = current

Select first object or [Polyline/Radius/Trim]: T J

Enter Trim mode option [Trim/No trim] <current>: <Nhdp T chon Trim

mode hodc N chon Notrim mode>
Chua y:

- Ta chi sir dung lénh Fillet khi duong tron dong tam va cung ban kinh véi
cung noi ti€p khong bao mot trong hai hodc ca hai d6i tugng chon dé vé cung noi
tiép.

- Dé v& cung nai tiép khi dudng tron dong tam va ciing ban kinh vé6i cung
noi ti€p bao mot hoac ca hai doi tuong chon thi ta sir dung 1énh Circle, lua chon

TTR va sau d6 dung 1énh Trim dé xén doan thira

- Bé vé& doan thang n6i ti€p hai cung hoic dudng tron ta dung lénh Line (két
hop vé6i phuong thic truy bat diém TANgent

IV.4.3. V&t mép cdc canh - Lénh Chamfer

Lénh Chamfer trong ban vé& 2D dung dé tao mot dudng xién tai diém giao
nhau clia hai doan thang hoic tai cic dinh da tuyén c6 hai phan doan (segment)
1 céc doan thang. Trong co khi goi la vat mép cdc canh. Trinh tu thuc hién lénh
Chamfer tuong tu nhu 1énh Fillet

Kich thudc dudng vat mép (dudng xién) duoc dinh bang hai phuong phép:
theo hai khoang cdch tir di€m giao nhau (Distance), hoic nhap mot gia tri

khoang cach va géc nghiéng (Angle)
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— 1 2 2N

first zelected line zecond zelected line resLit

B8 Command line: Chamfer J

(TRIM mode) Current chamfer Distl = current, Dist2 = current

Select first line or [Polyline/Distance/Angle/Trim/Method]:
Cac lua chon:

- Method: Chon mot trong hai phuong phdp dinh kich thuéc duong vat
mép: Distance (nhdp gid tri hai khodng cdch), Angle (nhdp gid tri mot khoang

cdch va goc nghiéng)

- Distance: Dung Iua chon nay dé nhap hai khoang cach. Sau dé lap lai 1énh

dé chon hai canh cdn Chamfer

B8 Command line: Chamfer J

(TRIM mode) Current chamfer Distl = current, Dist2 = current

Select first line or [Polyline/Distance/Angle/Trim/Method]: D

Specify first chamfer distance <current>: <Nhdp gid tri khodng cdch thir nhdt>
Specify second chamfer distance <current>: <Nhdp khodng cdch thit hai>

] Command line: Chamfer A

(TRIM mode) Current chamfer Distl = current, Dist2 = current

Select first line or [Polyline/Distance/Angle/Trim/Method]: <Chon doan thdng
thir nhdt>

Specify second chamfer distance <current>: <Chon doan thang thit hai>

equal distances unedqual diztances

A

- Angle: Lua chon nay cho phép ta nhap gia tri khoang cach thit nhat va géc
ctia duong vat mép hop vdi dudng thit nhat. Khi nhap A xuét hién cidc dong nhac
sau:
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B8 Command line: Chamfer J

(TRIM mode) Current chamfer Distl = current, Dist2 = current

Select first line or [Polyline/Distance/Angle/Trim/Method]: A

Specify chamfer length on the first line <current>: <Nhdp khodng cdch vdt
mép trén duong thir nhdt>

Specify chamfer angle from the first line <current>: < Nhdp gia tri géc duong
vdt mép hop voi duong thir nhdt>

firzt
r zelected

[ ——
,—r _!—semnd ’_I_\ angle

zelected

chamfer distance

- Trim/Notrim: C4c chic niang tuong tu nhu 1énh Fillet

- Polyline: Néu mudn vat mép tai mot dinh thi ta chi can chon hai phan
doan Polyline. Con muon vat mép tai tit ca cac dinh ctia Pline thi sau khi nhap
céc gia tri khoang cdch xong tai dong nhac dau tién ta nhap P, s& xuét hién dong
nhac sau:

B8 Command line: Chamfer J

(TRIM mode) Current chamfer Distl = current, Dist2 = current
Select first line or [Polyline/Distance/Angle/Trim/Method]: P
Select 2D polyline: <Chon Polyline can Chamfer>

selected polyline resuft
Chu y:

- Ta khong thé Fillet hoic Chamfer véi hai doi tuong chon 13 hai phan
doan cua cac Pline khac nhau. Khi d6 xuét hién dong thong bao “Cannot fillet
polyline segments from different polylines”. Muon Fillet hoac Chamfer chiing
ddu tién ta phai sir dung lénh Explode dé phd v& mot trong hai Pline thanh cac
doi tuong don va sau d6 thuc hién 1énh
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IV.4.4. Sao chép cdc déi tuong - Lénh Copy

Lénh Copy dung dé sao chép cac d6i twong dugce chon theo phuong tinh tién
va sap x€&p chiing theo cdc vi tri xdc dinh

P Command line: Copy A

Select objects: <Chon cdc doi tuong can sao chép>

Select objects: <Chon tiép cdc doi tuong can sao chép
hodic nhdan Enter dé két thiic viéc lua chon> i

Specify base point or displacement, or [Multiple]: <Chon :
) L y oo selected object
diém chudn bdt ky, két hop voi cac phuong thiic truy bat diém J
hodc nhdp khodng doi> 1

Specify second point of displacement: <Chon vi tri cuia cdc (j/_
doi tuong sao chép, cé thé dugn phim chon két hop vdi cdc
phitong thitc truy bdt diém hodc nhdp toa do tuyét doi, tuong doi, 2@

cuc tuong doi> single copy

Chu y:
1. C6 thé chon Basepoint va Second point 1a cac diém bat ky

2. Chon cdc diém Basepoint va Second point bing cich dung cic phuong
thic truy bat diém

3. Tai dong nhic “Second point of displacement:” ta c6 thé nhap tao do
tuong doi, cuc tuong doi.

4. Tai dong nhéc “Base point or displacement:” ta c6 thé nhap khoang doi

5. Trong lénh Copy c6 lua chon Multiple, lua chon nay dung dé sao chép
nhié€u ban tir nhém cdc do6i tuong duoc chon

B Command line: Copy A

Select objects: <Chon cdc doi tuong cdn sao chép>
Select objects: <Chon tiép cdc doi tuong cdn sao chép

hodc nhdn Enter dé két thiic viéc lua chon> {H x:: |:ﬁ:|
Specify base point or displacement, or [Multiple]: M i s “_““:I
<J — _— =
Specify base point: <Chon diém chudn> |:u:| |:_u_
Specify second point of displacement: <Chon diém Copy {f ) ]

dén> Sk

Specify second point of displacement: <Tiép tuc chon multiple copies
diém Copy dén hodc Enter dé két thiic lénh>
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IV.4.5. Phép déi xing truc - Lénh Mirror 4

Lénh Mirror dung dé tao cdc d6i tugng méi doi xing véi cdc do6i tuong
dugc chon qua mot truc. N6i cach khac 1a ta quay cac doi tuong dugc chon
chung quanh truc déi xting mot géc 180°.

Cdc doi tuong duoc chon  Mirror line
1 . . . .
e kit ! 1_First point of mirror line

e

~=Z

_________________

Second point of mirror line Delete old objects? “Y”

Delete old objects? “N”

P8 Command line: Mirror .

Select objects: <Chon cdc doi tuong dé thuc hién phép doi ximg>

Select objects: <Enter dé két thiic viéc lua chon>

Specify first point of mirror line: <Chon diém thit nhdt ciia truc doi xing>
Specify second point of mirror line: <Chon diém thit hai ciia truc doi xiing>

Delete source objects? [Yes/INo] <N>: <Xod doi tuong duoc chon cii khi doi xitng
hay khong? Nhdp "N’ néu khong muén xod, nhdp Y " néu mudn xod>

R3 ER F.3
+1H vE 4 +1ky
10K et 10K,
before mirroring after mirroring after mirroring
(MIRRTEXT=1] (MIRRTEXT=0
R40
L/

R80 L

R80 O

140
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IV.4.6. Sao chép ddi tuong theo ddy - Lénh Array

Lénh Array ding dé sao chép cdc d6i tuong duoc chon thanh day hinh chi
nhat (Rectangular array) hay sap xép xung quanh tam (Polar array). Cic day

nay sap xép cach déu nhau:
1. Rectangular Array

Duing dé sao chép cdc d6i tugng duoc chon thanh ddy ¢ s6 hang (rows) va

s0 cOt (columns) nhat dinh

P8 Command line: Array

Select objects: <Chon cdc doi tuong can sao chép>

Select objects: <Nhdn Enter dé két thiic viéc lua chon>

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

Enter the number of rows (---) <I>: <Nhdp s6 hang>

Enter the number of columns () <I>: <Nhdp s cot>

Enter the distance between rows or specify unit cell (---): <Nhdp gid tri cua
khodng cdch tir mot diém bdt ky trén mot doi tuong dén diém tuong ving cua doi tuong
trén hang ké'tiép, gid tri nay cé thé am hodc duong>

Specify the distance between columns (Il): <Nhdp khodng cdch giita cdc cot,
gid tri nay cé thé am hodc duong>

Ta c6 thé dung 6 don vi (Unit cell) dé nhap khoang céch giita cac hang va
coOt. Unit cell 1a 6 don vi hinh chit nhat, khoang cach theo truc hoanh cua 6 nay
s€ la khoang cach giita cac cot va khoang cach theo truc tung la khoang cach
gilta cac hang.

70
50

drdyd mele

20

drdvd 5116
drdyd

rectangular array O O
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OOO0

1 — diztance

[ "D OO0 L ™

ohject selected diztance betvween columns

2. Polar Array
Lua chon nay ding d€ tao céc day sip xép xung quanh mot tam
P8 Command line: Array
Select objects: <Chon cdc doi tuong can sao chép>
Select objects: <Nhdn Enter dé két thiic viéc lua chon>
Enter the type of array [Rectangular/Polar| <current>: P .
Specify center point of array: <Chon tam cdu day>
Enter the number of items in the array: <S¢ doi tuong sao chép>

Specify the angle to fill (+=ccw, -=cw) <360>: <Nhdp géc quay. Néu goc co gid
tri dm thi cdc doi tuong sao chép quay ciung chiéu kim dong ho. Néu goc cé gid tri
duong thi quay nguoc chiéu kim dong ho>

Rotate arrayed objects? <Y>: <Cé quay cdc doi tuong khi sao chép hay khong?
Nhdp Enter néu dong y hodc nhdp "N’ néu khong dong y>

]
J £ /]
AN A
AP e

polar array with fill=180; ohjects
objects selected not rotated
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0 O89G
2 0
S0
ohject selected palar array
Chi y:

Dé tao day cdc doi twong khong nam song song vdi truc X va Y ta ¢ thé sir
dung cac phuong phép sau:

- Két hgp v6i 1énh Snap
- Quay h¢ toa do xung quanh truc Z (Iénh UCS)

- Str dung 1énh Block tao khoi, sau d6 dung 1énh Divide hoac Measure.

ﬁ] ﬁDDDF angle of rotation

okject selected

e
-
)
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CHUONG V: QUAN LY CAC POI TUONG TRONG BAN VE

V.1. LOP (LAYER), MAU VA PUONG NET

Trong cac ban v& AutoCAD céc doi tugng c6 tinh chat chung thuong nhom
thanh 16p (Layer). SO 16p trong mot ban v€ khong gii han, tén thong thuong
phan 4nh noi dung cua céc doi tugng nam trén 16p d6. Ta c6 thé hiéu chinh céc
trang thai cua 16p; M (ON), tat (OFF), khod (LOCK), mé khoia (UNLOCK),
dong bang (FREEZE) va tan bang (THAW) céc 16p dé€ cho cac doi tugng ndm

trén cac 16p d6 xuat hién hay khong xuat hién trén man hinh hoac trén giay ve.

Mau (Color) va dang dudng (Linetype) ta c6 thé gan cho 16p hoic cho timg
doi tuong. Tuy nhién dé dé diéu khién céc tinh chat d6i tuong trong ban vé ta
nén gdn mau va dang duong cho cic 16p. Khi d6 Color va Linetype c6 dang
BYLAYER.

Ta gan mau cho cdc doi tugng hodc cho 16p chu yéu 1a dé diéu khién viéc
xudt ban vé ra gidy. Trong hop thoai Print/Plot Configuration cta 1énh in (1énh
Plot hoic Print) phan Pen Assigments dé chon bt vé ta thudng chon theo mau

ctia cdc doi tuong trén man hinh. M6i loai mau trén man hinh ta gan cho mot
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loai bit va ban vé ching ta duoc vé (hodc in) vdi céc loai biit ¢6 chiéu rong nét

vé khac nhau.

V.1.1. Tao va hiéu chinh I6p bdng hép thoai Layer Properties

Manager.

Khi thuc hién 1énh Layer hoac Ddlmodes (chon Format/Layer) sé xuat

hién hop thoai Layer Properties Manager.

o | ayer Properties Manager

Mamed layer filters

Show all layers

[ Invert filker.
“ ™ &pply to Dbject Properties toolbar

hd ‘

PIX

Current Show details

Curent Layer: 0
Name | On | Freeze... | L. | Calar Linetype: | Linewweight | Plaot Shyle | Plat
1] 2 = ] whie Continuous Diefault
1 Total layers 1 Layers displayed

ak Cancel Help

1. Tao Layer mdi.

- Nhan nit New trong

A

hop thoai s€ xuat hién 6
soan thao Layer 1 tai cot

Name

- Nhap tén 16p vao 6
soan thao. Tén 16p khong
duoc dai qua 31 ky tu. Ky
tu c¢6 thé 1a so, chit ké ca
cac ky tu nhu _ $...
Khong dugc cé cac khoang

trong gitra cac ky tu. So 16p

o Layer Properties Manager,

Mamed layer filters

| Show all layers

h |

[ Irwert filker.

“! [~ Apply to Object Properties toolbar,

Hew Delete |

LCurrent | Showgetails|

Current Layer: 0

Mame | On | Freeze... | L. | Caolar Linetype Lineweight | Plat Style | Pm_
0 g L] ' O 'white Continuous —— Default &
Duongcoban Y ] = mFRed Continuous —— Default &

Continuous

Red

Default  Color_1

trong bén Vé khong giéi 3 Totallayers 3 Layers displayed

0K Cancel Help
han (khong vuot qud
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32767). Tén 16p nén dat dé nhd va theo cdc tinh chat lién quan dén d6i tuong 16p
do.
- Néu muén tao nhiéu 16p ciing mot lic ta nhap cac tén 16p cach nhau boi

ddu phay.
2. Tat, mo Layer (ON/OFF) W 1

Dé tit, m& Layer ta chon biéu twong trang thdi ON/OFF. Khi mot 16p duoc
tat thi cdc doi twong nam trén 16p d6 khong hién trén man hinh. Céic doi tuong
cua 16p duoc tit van c6 thé duoc chon néu nhu tai dong nhic “Select objects:”

cua lénh hiéu chinh ta dung lua chon All dé chon d6i tugng
3. Dong va lam tan bang cua mot Layer (Freeze/Thaw) A g

Dé dong bang (FREEZE) va lam tan bang (THAW) 16p trén tat ca khung
nhin (Viewports) ta chon bi€u tugng trang thii FREEZE/THAW. Cic doi
twong cua 16p dong biang khong xuat hién trén man hinh va ta khong thé hiéu
chinh cdc d6i twong nay (khong thé chon d6i twong 16p dong bing ngay ca lua
chon All)

4. Khod va mo khod cho lép (Lock/Unlock) i-. i

PDé khoi va md& khoi cho 16p ta chon bi€u tugng trang théi
LOCK/UNLOCK. Déi tuong cua Layer bi khoa s€ khong hiéu chinh dugc, tuy
nhién ching van hién thi trén man hinh va c6 thé in ra duoc.

5. Thay doi mau cia lop
o Sglect Color @@

Ta chon vao 6 mau cua I6p, khido | ._ . ..
s& xuat hién hop thoai Select Color va | M HE B

Gray Shades Logical Colars

theo hop thoai nay ta cd thé gan mau cho
op : y g T

L . 2 b ?
cac lop dang dlIO'C Ch(-)n' Bang mat cua Full Calar Palette

AutoCAD bao gom 256 mau duge danh | EEE R S e
| wthiten 5o | EEET | CHEMEe-EEEEEEEEEEE
sO tir 1 = 256, khi ta chon mau thi tén s6 | BS ]
mau xuat hlén tal 0 soan thao Color. (| --=..--.--
I T T Y I I
. .| N T I
Cac mau chuan tir 1->7, ngoai ma | - I

s0 ta c6 thé nhap truc tiép tén mau: Color red L]

ok | Cancel | Help

1- Red (do), 2 - Yerlow (vang), 3 -
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Green (xanh 14 cay), 4 - Cyan (xanh da troi), 5 - Blue (xanh luc), 6 - Magenta
(tim), 7 - White (trdng)

6. Gan dang duong cho lop

Pé gin dang dudng cho

o Splect Linetype

16p ta chon vao tén dang dudng oaed indypes
Clqla lé'p, Xuat hlél’l hop thoal Linetype: Appearance | Description
. . . ENEF!E e ete ow_
Select Linetype. Dau tién trong | [EHEE —_——— Suldine
DaSHDOTZ — - —— - Dashdot (5] _.__._._._._._._.
2 OB chl G N DASHEDZ — — — Dashed(Bs__________
ban vé chi ¢6 1 dang duong duy | g S 2 S
nhat 12 Continuous, dé nhap cic
dang duong khac vao trong ban
vé ta sit dung 1énh - Linetype | < »
hoac chon nit Load... cia hop ok | cancel Load.. Help
thoai Select Linetype
7. Xoa lop (Delete)

Ta dé dang xo4 16p da tao bang cdch chon 16p va nhan niit Delete.
8. Gan lop hién hanh (Curent)
Ta chon 16p va nhan nit Current. Lic nay bén canh nit Current s€ xuat

hién tén 16p hién hanh ma ta vira chon. Khi d6 cédc doi tuong mdi tao bang cac
1énh vé (line, arc, circle...) s€ ¢6 cac tinh chat ctia 16p hién hanh.

*Cha y:

a. Muon chon nhiéu 16p cing mot lic dé hiéu chinh ta c6 cdc phuong phdp:

- Chon 1 16p va nhin phim phai chuot. Chon Select all dé chon tét ca 16p

- D€ chon nhiéu 16p khong lién ti€p, ddu tién ta chon 1 16p sau dé nhan
dong thoi phim Ctrl va chon cac 16p con lai.

- D€ chon nhiéu 16p lién ti€p nhau dau tién ta chon 1 I6p sau d6 nhan déng
thoi phim Shift va chon 16p cudi cia nhém

- Khi chon 1 16p, chon 1 diém trén khung vin ban va nhan phai chuot ta ¢6
thé hiéu chinh 16p duoc chon

b. Dé dé sir dung va trao déi ban vé vdi ngudi khéc ching ta nén tao 16p c6
tén, mau, dang duong thich hop véi nguoi su dung khac.
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c. D€ sap xép cic tén 16p theo mot thit tu nao d6 ta chon vao tén cot ¢ hang

trén cung bang danh séch 16p. Lan thi nhat ta nhan vao tén cot s& sap xé&p 16p

theo lua chon d6 theo thi tu tang dan, néu ta ti€p tuc nhan vao tén cOt nay mot

1an nita s& sap xé&p theo thit tu gidam dan.

d. Khi ta nhan vao nut Detail >> s€ xuat hién hop thoai chi ti€t hon. Ta c6

thé gan mau, dang dudng va thay ddi cdc trang thai cia 16p theo cdc nit chon

e. Dé thay déi khoang céch gifta cdc cot danh sach céc 16p: Name, On,... ta

tién hanh nhu trong cdc hop thoai vé File. Ta kéo con tro dén vi tri giita cdc cot,

khi d6 xuét hién d4u thap c6 hai miii tén nim ngang va ta chi cdn kéo dau nay

sang trai hodc sang phai thi do 16n céc cot sé& thay déi theo.

V.1.2. Quadn ly dudng nét bdng hép thodi Linetype Manager

Khi
Format/Linetype xuat hién

chon muc

hop thoai Linetype Manager

Dé nhap cdc dang dudng
vao trong ban vé€ ta chon nut
Load... Khi d6 xuit hién hop
thoai Load Reload

Linetype. Trén hop thoai nay

or

ta chon cac dang duong can
nhap va nhan phim OK

o Linetype Manager

Linetype filters

| Shaow all linetypes

Current Linetype: ByulLaper

ﬂ I~ Ireert filker

Load... I

LCurrent | Show details |

Delete |

Linetype

| Appearance | [rezcription

ByLayer

EyElock
ContinuoLs

CASHED2

—— Continuous
— —— —— Dashed 5]

oK

Cancel Help

. | pad or, Reload Linetypes

Available Linetypes

£

o]

Cancel |

Linetype | D ezcription L
ACAD_150027100 s0dash
ACAD_[SO0Fw100 |50 dagh space .
ACAD_15004w700 50 long-dashdot ___ . . .
ACAD_[S005w100 |50 long-dazh double-dat .
ACAD_[SO08W 100 |50 long-dash triple-dat ... .
ACAD_1S007w 100 IS0dot. ... .. ... .....
ACAD_[SO08Ww100 |50 long-dazh shart-dash
ACAD_[SO05w100 |50 long-dazh double-ghort-dash
ACAD_1S010 100 IS0dashdat __ . . . . . .
ACAD_1S011w100 150 double-dash dat __ v
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S€ xuat hién hop thoai mot cach chi ti€t néu ta chon niit Details >>

o Linetype Manager

Linetype filters l?l Delete |
|Shuwall|inet_l,lpes j [ Irweet filter

Current | Hide details|

Current Linetype: BuLayer

Linetype | Appearance | Dezcnphion |
BylLayer _—

ByBlock _

ContinuoLz —— Continuouz

DASHED?Z —— —— —— Dashed[.5x)

Dretailz
M arne: |D'6'SHED2 Global scale factor: 1.0000
Description: Dashed (B¢ _______________ Current object scale: 1.0000
v Usze paper space urits for zcaling l—_|
Ok, | Cancel | Help |

C4c ndt chon hop thoai gom:

- Global scale factor: Gan ti 1¢ dang duong cho tat ca cac doi tugng trong
ban v€

- Current objects scale: Gan ti 1¢ dang duong cho doi tuong dang vé
V.1.3. Pi€u khién 16p bdng thanh céng cu Object Properties
Ta c6 thé thuc hién cdc 1énh vé 16p bing thanh cong cu Object Properties

Make Object's Layer Current Linetype Lineweight

Object Properties

‘ByLayer ﬂ |

B yL‘ayer j | J

§|Qmﬁuu ﬂllHe1 |l
| |

Layer Color

Nut Make Object’s Layer Current =

Chon doi tugng trén ban v€ va 16p chita doi tuong s€ trg
thanh 16p hién hanh.

W Red
O vellow
O Green
O Cyan

M Elue

B Magenta
™ *hite
] Other...

Danh sach Color Control

Gén mau hién hanh cho d6i tugng sap vé hoidc dugc chon
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Byl ayer j

Danh sach Linetype Control — = |

— (IR

Byl ayer

Gan dang duong hién hanh cho doi

—  EBuvBlock — 18 mm
tu’cmg Sép \G — Continuous — 020 mm
. —— —— DASHEDZ — 0.25mm
) i i —_— .30
Danh sach Lineweight Control Other... - m

s (] A0] rnirn
e (1500 rnirn
e (153 i
s (150 w

Gan bé day nét vé cho doi tugng sap vé

V.1.4. Céc dang dudng nét trong bdn vé ky thudt theo TCVN

Nét co ban

Nét co ban 1a dudng bao thdy cta vat thé va c6 dang dudng Continuous
(duong lién). Bé rong nét vé tir 0,5 ... 1,4 mm tuy theo do 16n va miic do phiic tap
cua hinh bi€u dién. Bé rong ctia nét phai thong nhat trén tat ca cac hinh biéu dién
clia cing mot ban vé

Vé duong tam va duong truc

Cac duong tam va duong truc la duong chdm gach manh c6 do dai gach tu
5... 30 mm va khoang céach gitta ching 1a 3... 5 mm. Trong cic dang duong cua
file ACAD.LIN ta c6 thé chon cdc dang dudong CENTER, CENTER?2,
CENTERX2....

Phuong phdp vé duong tam

Pé vé dudng tam, dau tién chon 16p DUONG_TAM la hién hanh, sau do6 str
dung mot trong cadc phuong phép sau:

- St dung 1énh Dimcenter véi gia tri bién DIMCEN am hoac duong. Sau
khi vé& xong, sit dung lénh Ddchprop dé chuyén dang dudng sang BYLAYER

- Dé v& duong truc ta diung lénh Line sau d6 dung GRIPS, ché do
STRETCH dé hiéu chinh. Hodc dung lénh Line két hop vé6i ché do0 ORTHO 1a
ON, sau d6 str dung léenh MOVE dé di chuyén

- St dung Iénh Line dé€ v&, sau d6 sir dung 1énh Lengthen dé kéo dai (lua
chon Delta...)

- Sr dung 1énh Xline hodc Ray dé vé, sau d6 dung Iénh Break xén cic dau

Puong truc va dudng tAm vé& qua dudng bao ciia hinh biéu dién tir 2..5 mm

va két thiic bing nét gach. Vi tri clia tam dudng tron x4c dinh bing giao diém
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cta hai gach cit nhau. Néu dudng kinh ctia duong tron bé hon 12 mm thi nét
chdm gach duoc thay thé€ bang nét manh. Thong thudng, khi thuc hién ban vé ta
V€ trudc cac duong tam va duong truc

160
‘ 100 ‘
| ]
T ! T I '--'I'--l--'l'--'
| | | | | I
A 60 (/Y I
N Co]
| 1 | | 1 |
| | | | | |
| I
|
30 |
i i
I l 45
I G I
| |
| |
| |
| |
: 840 |

Vé nét dit (duong khuat)

Dé thé hién cdc dudng bao khuat ta dung nét dit. Nét ditt gdbm nhitng nét
gach dut c6 cung do dai tir 2..8 mm. Khoang céach gitta cac gach trong nét dut tir
1..2 mm va phai thong nhat trong cung ban v€. Trong cac dang duong c6 san cua
file ACAD.LIN ta c6 thé chon HIDDEN, HIDDEN2, HIDDENX2... lam dudng
khuat.

Nét liéen manh

Bao gom cac duong giong, duong kich thude, duong gach gach ctia mat
cat... Cac duong nét nay 1a duong CONTINUOUS c6 chiéu rong 1/2...1/3 nét co
ban
Nét cat

Ding dé vé& vét clia mat phang cit. Pay 1a dang dudng CONTINUOUS cé
chiéu dai 8..20 mm, bé rong nét vé tir 1.. 1,5 nét co ban
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V.2. HIEU CHINH CAC TINH CHAT CUA POI TUONG

Céc 1énh hiéu chinh cdac tinh chat cua doi tugng bao gom: Change, Chprop,

Ddchprop, Ddmodify...

V.2.1. Thay déi I6p bdng thanh céng cu Object Properties

- Chon cdc doi tugng tai dong Command: Khi d6 xuat [;as&00

hién cac dau GRIPS (6 vuong mau xanh) trén cac doi tugng

dugc chon

- Trén danh sach 16p kéo xudng ta chon tén 16p can thay

déi cho cac d6i tuong chon.

V.2.2. Lénh Change

B8 Command line: Change

> Lo

Select objects: <Chon cdc doi tuong cdn thay doi tinh chdt>

Select objects: <Chon tiép cdc doi tugng hodc Enter dé két thiic lua chon>

Specify change point or [Properties]: P

Enter property to change [Color/Elev/LAyer/LTypelltScale/LWeight/
Thickness/PLotstyle]: <Thay doi tinh chdt nao ciia doi tuong>

Cac lua chon:

Color: Thay d6i mau cua tat ca cdc doi tugng ma ta chon

Elev: Thay d6i do cao ctia d6i tuong (ding trong 3D)

Layer: Thay déi 16p ctia cdc d6i tugng dugc chon

Properties - De thi - CAD 2D - Cao dang

Ltype: Thay ddi dang dudng cla cic d6i tugng | =l ¥
dll’O' h n Alphabetic  Categorized ]
)¢ cho R
2e 9 1A « ” - Colar O Bylayer
Ltscale: Thay doi ti 1¢ dang duong cho ban vé Layer 0o
Linetype Bylayer
Lweight: Thay déi bé day nét vé T
Thickness 0
Thickness: Thay doi do day cua doi tuong (dung ot styie
trong 3D) e s
Plot table type
V.2.3. Lénh Properties g
Center ¥
Center 2
Xuat hién hop thoai Properties cho phép thay doi || e
cac tinh chat ctua doi tuong e Yes
UCS icon at origin Yes
UCS per viewport Yes
UCS Name
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V.3. GHI VA HIEU CHINH VAN BAN

Cac dong chit trong ban vé& AutoCAD c¢6 thé 1a céc cau, céc tir, cac ky hiéu
c6 trong bang chit cdi hoac bang chit s6. Cac chit s6 kich thude 1a mot trong
nhiing thanh phan cta kich thudc dugc tao nén badi cac 1énh ghi kich thude, do do
khong xem né nhu 1a cdc dong chit. Cac dong chit trong ban vé& ding dé miéu ta
cac doi tugng trong ban v€, ghi cac yéu cau k¥ thuat, vat liéu...

V.3.1. Tao kiéu chi - Lénh Style

Khi thuc hién 1énh Style hoac chon menu Draw/Text Style... xuat hién hop
thoai Text Style

ot Text Style
Style Mame
Standard Mew... ‘ ‘ ‘
Font Help
Eant Mame: Font Style: Height:
VB bt she ~ | | |0.0000
[ Use Big Font
Effects Preview
[ Upside dawn Wdidth Factar: ’W
[ Backwards Oblique Angle; ’07 _f'f_\ L B IO C Z D 1
[ Wertical W Preview

Ta tao Style trén hop thoai theo trinh tu sau:

- Chon nit New... s€ xuat hién hop [SEITERE R

thoai New Text Style. Trong 6 soan thao

Style Mame:
Style Name ta nhap tén ki€u chit méi va

nhan OK

i

Cancel

- Chon Font chit: Tai 6 Font name ta chon ki€u chit dung dé€ soan thao
- Chon chiéu cao chit tai muc Height

- Céac lya chon Upside down (dong chit doi xiing phuong ngang),
Backwards (dong chit d6i xtiing phuong thing ding), Width factor (hé s6 chiéu
rong chir), Oblique Angle (goc nghiéng cua chir)

- Ta xem ki€u chi vira tao tai 0 Preview
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V.3.2. Nhap doan vén ban véo bdn vé - Lénh Miext A

Lénh Mtext cho phép tao mot doan van ban dugc giGi han bai dudong bién
la khung hinh chit nhat. Poan van ban 1a mot doi tuong cua AutoCAD

P& Command line:  Mtext
Specify first corner: <Piém goc thit nhdt ciia doan van ban>

Specify opposite corner or [Height/Justify/Line spacing/Rotation/
Style/Width]: <Piém goc doi dién hodc la cdc lua chon cho van bdn>

Sau d6 xuat hién hop thoai Multiline Text Editor, trén hop thoai nay ta

nhap vin ban va dinh dang nhu cdc phan mém vin ban khac
Cac trang hop thoai Multiline Text Editor:
1. Trang Character

Stack/Unstack
Font Font Height Undo Insert Symbol

o Multiline Text Editor

Character ] roperties] Line Spacing] Finda’F!epIac:el

B Tat |

SIRET 8| || = & [Geee = sww| Corcdl|

Import T est...

==
e |

Help

todify character properties. Ll Cal1

Character Format Text color Inport Text

- Font: Chon kiéu chit

- Height: Co chit

- B, I, U: Cic ki€u chir dam, nghiéng, gach chan
- Undo: Huy bo thao tac vira thuc hién

- Color: Mau chit

- Symbol: Cheén céc ky tu dac biét

- Import text: Cho phép ta nhap mot tap tin van ban vao khung hinh chir
nhat
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Ta c6 thé chén céc ky tu dic biét tai nit Symbol va néu chon Other... s&

xuat hién hop thoai Character Map la bang cac ky tu dac biét

Muo6n chén mot Symbol vao van |[Fpumsmm BES

ban ta thuc hién theo trinh tu sau: 3
- Chon Symbol V[wle[3]elela [ ([ [*]+]. [-]. |/ [o]1]2]3[a] 2
: slel7[so]: [; [<[=]>]7[z|a|B]x[a[E|®[T
- Nhan phim trai chuét (PICK) 2 2[R AMINJO TS| P2 T V) ¢ |8 E[FIZ) [].
1L a| 8 x| d|s|dlrv|n|t|le| | ulr|o|x
lan hodc chon nit Select xuat hién alolo|r|v]wlwle w1~
Edit box Characters to copy T e v alec
p 2 p Tl e (2] |2 x|e|a]o|+|=|=|~|..| | H<[®
- Chon nut Copy dé sao chép AP EE DR EER AL
Symbol vao Windows Clipboard I+ [~ [vleldd M= e (ele™E T
. Characters ta copy : Select
- Close hop thoai Character it dvi::.- | [ o]
Map Character Code : 0435
2. Trang Properties
Text Style Justification Character Width  Text Rotation

o Multiline Text Editor,

Character Properties lLine Spacing | Find/Feplace
‘ Cancel

- | Justification width | 288.4137 = | Botation (0

ImportTest...

ottomn Left BL Help
= Top Center TC

& Middle Center MC
ottom Center BC
op Right TR

b odify object properties. Ln1 Col1

Chon niit Properties cia hop thoai Multiline Text Editor ta c6 thé thay
d6i kiéu chir (Style), di€m canh 1& (Justification), chiéu rong doan van ban
(Width), géc nghiéng ctia doan van ban so véi phuong ngang (rotation)..

3. Trang Find/Replace

Nt chon Find/Replace cho phép ta tim ki€ém va thay thé€ cac doan trong

~ 4
van ban...

- Multiline Text Editor @3
Characler] Properties] Line Spacing  Find/Replace l
Find - ﬁ Beplace with | £2| [ MatchCaze [ Whole Ward ‘ Cancel |

ImportText...
Help
Find and replace text in this object. Ln1 Coll
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4. Trang Line Spacing

Chon muc Line Spacing ding dé dit khoang cdch gifta cic dong trong

doan van ban.

Eharacter] Properties  Line Spacing ] Find.v'F!epIace] ()4

Line zpacing | At Least -

o Multiline Text Editor

| Cancel

Single [1.0%]

1.5 Lines [1.5%)
Double [2.0%

ImportTexst...

Help

i

Find and replace test in thiz object. L1 Col1

V.3.3. Hiéu chinh vdn ban

V.3.3.1. Kiém tra 16i chinh td - Lénh Spell

benh Spell dung d¢ kiem tra

16i chinh ta trong cdc dong van ban

Current dictionany: Amernican English

(ti€éng Anh) dugc nhap bang céc N Canoel
lenh Text, Dtext, Mtext. Khi dé | & = el
xuat hién hop thoai Check S

Spelllng 4B Cs] lgnore ‘ Ignare &ll |

ARCs Change ‘ Change Al |

FEH Command line: Spell I | |sbed

Add ‘ Lockup |

Select objects: <Chon doan

Change Dictionaries. . |

Text can kiém tra 1oi chinh td>

Context

Select objects: <Tiép tuc abed

chon hodc nhdn Enter dé két thiic

viéc lua chon>

V.3.3.2. Lénh DDedit |*¥

Lénh DDedit (Dynamic Dialog Edit) cho phép thay d6i noi dung dong Text
va dinh nghia thuoc tinh (Attribute Definition)

e Command line: Ddedit .

Select an annotation object or [Undo]: <Chon dong Text cdn thay doi noi

dung>
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Néu dong Text chon dugc tao boi 1énh Text va Dtext sé xuat hién hop
thoai Text Editor cho phép hiéu chinh noi dung dong Text.

o Edit Text

Test: binh Duc

2k, | Cancel | Help |

Néu doi tuong chon dugc tao bdi 1énh Mtext thi s€ xuit hién hop thoai
Multiline Text Editor. Ta hiéu chinh va dinh dang nhu thuc hién véi 1énh
Mtext

o Multiline Text Editor @@

Character lProperties] Line Spacing] FindJHepIace] Ok

| S el o]l of &f [O6me =] smbo vl caee |

abcd IrnportT ext....
Help

M adify character properties. L1 Cal 1

Sau khi thay d6i noi dung dong chit, dong nhic "Select an annotation
object or [Undo]:" lién tuc xuit hién cho phép ta chon ti€p cac doi tuong khac

dé hiéu chinh, muon két thiic 1énh ta nhan Enter.
V.4. HINH CAT, MAT CAT VA VE KY HIEU VAT LIEU

Céac hinh biéu dién trén ban vé gébm c6 hinh chi€u, hinh cit va mat cit. Néu
chi dung hinh chi€u khong thoi thi chua thé hién hinh dang clia mot so chi tiét.
Do d6, trong da s6 céc trudng hop ta phai vé& hinh cat va mat cat.

Hinh cit 13 hinh biéu dién phén con lai cua vat thé sau khi da tudng tuong
cat bé phan vat thé nim giita mat phang cit va ngudi quan sat. Mat cit 13 phin

vat thé nim trén mat phang cat va khong vé phan vat thé nim sau mat phéang cat.

Mat cat (Hatch object) 12 mot doi twong cia AutoCAD, do d6 ta c6 thé
thuc hién cac 1énh hiéu chinh (Move, Erase, Copy, Array, Mirror, Scale...) d6i
vGi cac doi twong nay. Tuy thudc vao chon nit Explode Hatch mat cét 14 mot
khoi lién két hodc 1a nhém cac doi tuong don. D€ vé ky hiéu mat cat ta st dung
lenh Hatch hoic Bhatch (Boundary Hatch), dé hiéu chinh mat cit ta dung Iénh
Hatchedit
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Ca hai 1énh Hatch va Bhatch déu vé& mat cit. Néu sir dung 1énh Hatch thi
khi chon viing v& mat cét ta chon timg doi tugng (Select Objects) clia dudng
bién, néu sut dung Iénh Bhatch ta chi can chon mot diém (Pick Point) trong
duong bién. Thong thuong ta st dung 1énh Bhatch

Neéu céac do6i tuong clia mat cét 1a lién két (Associative Hatch) thi khi ta
thay ddi hinh dang dudng bién (khi st dung cdc lénh: Stretch, Scale, Move,
Ddmodify, Rotate, GRIPS...) thi mit cit s& sira d6i cho phlt hop véi dudng bién

moi.

V.4.1. Vé mdt cét bdng lénh Bhatch i

Dung 1énh Bhatch (Boundary Hatch) ta ¢ thé vé ky hiéu vat liéu trén mat
cat trong mot dudng bién kin.

Khi thuc hién Iénh Bhatch xuat hién hop thoai Boundary Hatch

o+ Boundary Hatch EJE|

Cuick, l Advanced ]

Type: |Predefined ﬂ E Plick Points
Eattern: lm E Select Objects
. A ﬁ Bemove lslandz
g Wiew Selections
@ Inherit Properties

| ™

| J Composition

(' Aszociative

(" Wonassociative

Cancel Help

Preview

1. Chon mau mat cat - Pattern Type

Lua chon nay diung dé chondang cho cédc mau
mit cit: Predefied, User - defined hoic Custum Type: |Predefined j

Predefined Eattern: |Uzer defined \
c . x . = : Cuzstomn

Cho phép ta chon cdc mau c¢6 san trong tap tin
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ACAD.PAT ctia AutoCAD. C6 hai cach chon cac mau theo Predefined:
- Chon tén mau theo danh siach kéo xuong Pattern (Pull down list)

- Chon ngay tai khung hinh anh ctia mau mat cét bang cach kéo con tro vao
0 nay va nhap phim chon ctia chuot, ti€p tuc chon s€ lan lugt xuét hién cac hinh

anh cua mau.

- Chon nut Pattern... s& xuit hién hop thoai Hatch pattern palette va ta

chon mau mat cat trén hop thoai nay.

T P Cusztom -

Custom l—_| J

Chon mau dugc tao bang file *.PAT. Khi d6 ta swatch: |

nhap tén file * PAT vao 0 soan thdo Custom Pattern. ., - s

Can nhé rang file nay phai ndm trong thu muc snge: [ 3

SUPPORT. scals: [ =
User-defined

Dung dé chon miu cé dang cidc doan thang song song, khi dé ta chon
khoang cach gitta cic duong gach (Spacing) va géc nghiéng cta dudong gach
chéo (Angle)

o Hatch Pattern Palette '
Pattern... A

AMSI ] 150 Other Predefined ] Eus[oml

Trong hop thoai Boundary Hatch cua . CE @ E a

lénh Bhatch ta c6 thé chon cdc mau mit cit SOLD  ANGLE  ARESIE  AR-BBTEC
biang cdch nhdy chudt vao muc Swatch. @
Khi d6 xuat hién hop thoai Hatch Pattern AFLBEE
Palette oy
Trén hop thoai Hatch Pattern Palette Sl RL S it

ta c6 thé chon mau mat cat. Khi chon méu

nao ta chi can kéo con tro vao mau do va AR-54ND
nhan OK T == — z
Chlj y. QK | Cancel | Help |

Trong AutoCAD ta c6 thé chon mau SOLID dé t6 den mot ving bién kin.
Trinh tu thuc hién twong tu vé cac dang mat cat khac. Sir dung mau mat cat nay
dé vé& béng dé6 (Shadow)

2. Gan céc tinh chat cho mau mit cat - Pattern Properties
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ISO Pen Width

Néu chon cdc méu theo ISO thi cho phép chon chi€u rong nét bt khi xuat
ban vé ra gidy
Scale

Gia tri nhap vao 0 soan thao nay 1a gid tri hé so6 ti 1é cho mau mat céit dang
chon. Thong thuong hé s6 ti 1& nay phu thudc vao giGi han ban vé. Gidi han mac
dinh ctia hé so ti 1é nay 1a 1
Angle

Gia tri Angle xdc dinh do nghiéng cua dudong cat so v6i mau chon. Gi4 tri
mac dinh 1a O

Spacing va Double
Chi ¢6 tac dung khi ta chon User - Defined Pattern tai muc Pattern Type.

Spacing 1a khoang céch giita cdc dudng gach chéo ctia mat cat, con khi ta chon
Double Hatch sé& vé thém cdc dudng ky hiéu mat cat vuong géc

Pattern

Chon cdc mau mat cat trong danh siach kéo xu6ng Pattern, hinh anh cua
mau mat cat dugc chon s& xuat hién tai khung anh viing Pattern Type phia trén

Vi miu mit cét c6 dang dudng nét riéng, cho nén khi vé& ky hiéu mat cat 16p
hién hanh phai c6 dang duong Continuous

Sau khi chon xong miu mat cat ta chon ti 1& va géc nghiéng cua cdc duong

mit cat.
3. Xac dinh vung vé mat cat - Boundary

Dé x4c dinh ving vé ky hiéu mat cat ta sit dung mot trong hai cach: Pick
Point hoac Select Objects, hoac két hop hai cach trén

Pick Point <

Xéc dinh mot dudng bién kin bang ciach chon mot diém nim trong. Nén
chon diém gan vé6i dudng bién kin can do tim. Dong nhic phu

Select internal point: <Chon mot diém bén trong duong bién kin>

Selecting everything visible...

Analyzing the selected data...
Analyzing internal islands...
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Select internal point: <Tiép tuc chon mot diém bén trong duong bién kin hodc
nhdn Enter dé két thiic viéc chon>

Select Objects <
Chon duong bién kin bang cach chon cic d6i tugng bao quanh
Remove Islands

Sau khi chon xong duong bién kin va cic vuing bén trong (islands), néu ta
muon trir di cdc vung bén trong dudng bién kin thi ta chon nit nay. Khi d6 xuat
hién dong nhac sau:

Select island to remove: <Chon Island can trir>

Select island to remove: <Chon Island cdn trir hodc Enter dé két thiic viéc
lua chon>

View Selection
Xem cac duong bién da chon duéi dang cac khuat
Advanced Options...
Lam xuat hién hop thoai Advanced Options
4. Atribute
Exploded Hatch

Miit cét trong moi 14n thuc hién vé& 1a mot khoi. Néu ta mudn cdc dudng mit
cat nay bi phd v thanh cdc doi twong don thi ta chon vao 6 nay. Hodc sau khi
thuc hién xong viéc v& mit cat ta dung lénh Explode dé pha v& ching ra thanh
cac doi tuong don

Associative

Céc duong cat lién két néu ta chon niit nay. Khi d6 ta thuc hién céc lénh:
Scale, Stretch... v6i cac duong bién thi dién tich viing ghi ky hiéu mat cit sé thay
dai theo.

5. Cac nit chon khac
Inherit Properties

Ta c6 thé chon cidc miu ky hiéu mit cit theo may sin c6 trén ban vé. Khi
d6 xuét hién dong nhac:

Select associative hatch object: <Chon mdu mdt cdt san cé trén bdn vé>
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Preview Hatch <

Xem trudc mat cat duoc vé, tuy nhién chi xem dugc khi di xdc dinh mau

mit cat va viing cin v€ mat cat

OK

Thuc hién 1énh vé ky hiéu mat cét. Day 1a budc cudi cung cua 1énh Bhatch
6. Hop thoai Advanced
Define Boundary Set

Quick Advanced]

Xac dinh duong bao tur tat ca i e el | Fick Paints
cac dudng ta thdy trén man hinh i @?“4 gOE @ G| Selet et
hay tl\I mf)t tﬁp hdp Cé.C dlIb’Ilg dﬁ. # Nomal  Duter ® (e ﬂ Bemove lslands
ChOl’l tI‘lIé’C. Object type g Wiew Selections

’—_l [ Retain boundaries
Island Detection Style: B | e prrens
¥ Y get
.2 - _ <z Current viewport - B{,— e
Chon ki€u v€ mat cat: Nornal, = r
|zland detection method st
Outer, Ignone © Eood & e
£ Ray casting " Monaszzaciative
oo —| o

V.4.2. Trinh tu vé mat cét bdng lénh Bhatch

- Tao hinh cat bang cac 1énh: Line, Circlem Arc, Pline, Trim... Néu mu6n
c6 dung chir (Text) trong hinh cat thi ghi dong chit vao

- Thuc hién 1énh Bhatch. Hop thoai Boundary Hatch xuat hién

- Chon Pattern Type ma ta st dung. Chon miu mit cat c4n thiét trén danh
sach kéo xuong Pattern hoac chon nit Pattern... xuit hién hop thoai Hatch

pattern pallete
- Xdc dinh ti 1¢ (Scale) va géc quay (Angle)

- Xéc dinh vung can vé& ky hiéu mat cat bang mot trong hai phuong phap
sau: Pick Point va Select Objects

- Xem trudc mat cat bang nit chon Preview, hiéu chinh néu cén thiét

- Két thic 1énh Bhatch bang niit chon OK. Mait cat duoc tao trén ving

chon va duoc lién két
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- Néu muo6n vé& mat cat cho nhiéu viing véi ciing mot ky hiéu ta chon nhiéu

viing khac nhau bang niit chon Pick Point. Mu6n chon miu mat cat ¢6 sian trong

ban v€ ta sit dung nit Inherit Properties

- V& céc nét cit bang 1énh Pline

- Mudn hiéu chinh mat cét ta dung 1énh Hatchedit... Néu duong bién vé

mat cat thay déi bing cdc lénh: Stretch, Scale, Move, DDmodify, Rotate,

Grips... thi mit cit s& sira doi cho phit hop véi dudong bién méi

V.4.3. Hiéu chinh mét cdt - Lénh Hatchedit N

Lénh Hatchedit cho phép ta hiéu chinh cac mat cit lién két (tao bang l1énh

Bhatch) cho cac kich thudce lién két trong ban vé

o | Command: Hatchedit J

Khi thuc hién 1énh
Hatchedit s€ xuat hién hop
thoai Hatch Edit tuong tu hop
thoai Boundary Hatch. Ta sua
chita mat cét theo céc nit chon

cta hop thoai nay

— Hatch Edit

Quick l Advanced ]

Type: | Predefined -
Patter: | ANGLE -

Angle: |0 hd
Scale: |1 hd

-

—
T

PX

& |8 |x |2 |8

% Inherit Properties

S

Compazition
i+ Aszociative

" Monassociative

Preview

ok

| Cancel | Help
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CHUONG VI: GHI KICH THUSC

VI.1. GHI KICH THUOC POI TUONG

VI.1.1. Céc thanh phdn kich thuéc

Mot kich thudc duoc ghi bt ky bao gom céac thanh phan chu yéu sau day:

First extension line

(Puong giong thit nhat) Second extension line
(Duong giong thir hai)
P1 P2
Arrow
(Miii tén) 289
Dimension line Dimension text
(Puong kich thudc) (Chit s6 kich thudc)

Dimension line (Puong kich thudéc)

Puong kich thude dugc gidi han baoi hai dau mii tén (gach chéo hoac mot
ky hiéu bat ky). Néu 1a kich thuéc thang thi né ciing phuong véi doan thang ghi
kich thudc, néu la kich thudc géc thi né 1a mot cung tron ¢6 tam la dinh goc.
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Extension line (Puong giong)

Thong thudong dudng giéng 1a ciac duong thang vuong goéc véi doi tuong
duoc ghi kich thuée. Kich thude thuong c6 hai duong giong

Dimension Text (Chir s6 kich thudc)

Chit so kich thudc 1a do 16n cua doi tuong dugce ghi kich thuée. Trong chir
so kich thudc c6 thé ghi dung sai (Tolerance), ghi tién t6 (Prefix), hau t0
(Suffix) cta kich thudc. Chi€u cao chit s6 kich thudc trong ban vé ky thuat 1a cic
gid tri tiéu chuén
Arrowheads (Miii tén, gach chéo)

Ky hiéu hai dau cua duong kich thudc, thong thuong la mii tén, dau
nghiéng, cham... hay mot khoi bat ky do ta tao nén.

boi vé6i kich thude ban kinh va duong kinh chi ¢é 3 thanh phan: duong kich
thudc, miii tén (gach chéo) va chit so kich thudc. Khi d6 ta xem duong tron hoac

cung tron la cic dudng gidng.
VI.1.2. Céc khdi niém co ban khi ghi kich thuéc

Dimension Variables (Cac bién Kich thudc)

Céc bién kich thudc diéu khién viéc ghi kich thuée. Nho cdc bién nay ta ¢6
thé duoc rat nhiéu kiéu ghi kich thuéc (Dimension styles) khac nhau. Nho vao
céc bién kich thudc ta c6 thé ghi kich thudc theo ding TCVN

Dimension Styles (Cac kiéu kich thudéc)

Su két hop céc bién kich thuéc cho ta nhiéu ki€u kich thuéc khic nhau.
AutoCAD cho phép ta dinh nghia cdc ki€u ghi kich thuGc véi cac tén khéac nhau.
Trong ban vé ta c6 thé thiét 1ap nhiéu ki€u ghi kich thudc khac nhau, khi can ta
chi cin goi kiéu kich thudc ma khong can phai thay déi timg tén bién
Associate dimension (Cac Kich thudéc lién két)

Khi cac kich thudc lién két thi tit ca cac doi tugng cua kich thude lién két
thanh mot kho6i duy nhat, di€u nay tao di€u kién thuan loi cho viéc ghi va hiéu
chinh kich thuGc. Ta c6 thé dung lénh Explode dé phd v& kich thudc lién két
thanh cac doi tuong don
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VI.1.3. Trinh ty ghi kich thuéc

1. Tao kiéu kich thu6c theo TCVN
2. St dung cac lénh dé ghi cdc kich thudc

3. Sau khi ghi kich thuéc, néu kich thudc xuat hién khong phu hop ta c6 thé thay
déi cac bién kich thudc va sau do tai dong nhic ”Dim:” (Sir dung 1énh DIM) ta
dung 1énh con UP (Update), hodc Iénh Dimstyle v6i lua chon Apply hoac 1énh
Dimoverride dé cap nhat cdc bién vira thay ddi cho cac kich thuée da ghi

4. Khi cén thié€t ta ¢6 thé hiéu chinh cdc thanh phan kich thudc bing cic lénh:
Dimtedit, Dimedit...

W Modify  Expres
| QDIM

VI.1.4. Cac nhém Iénh ghi kich thuée —

|= ]/
18 Linear ;

Céc lénh ghi kich thudc trong AutoCAD nam trong thuc don I . i

Radius
Diameter

kéo xuong Dimension

Angular

Baseline
Continue

Céc nit 1énh nam trong thanh céng cu Dimension

Leader
Tolerance...

Dimension x
- Center Mark

o % i | O & A S <2 em @] 8 & [[1s025 |

Oblique
Align Text  »

Style...

Linear Dimension - DIMLINEAR i
Aligned Dimension - DIMALIGNED

Ordinate Dimension - DIMORDINATE

Radius Dimension - DIMRADIUS

Diameter Dimension - DIMDIAMETER
Angular Dimension - DIMANGULAR
Quick Dimension - QDIM

Baseline Dimension - DIMBASELINE
Continue Dimension - DIMCONTINUE

8] [ EF F T = @ E E FE

Quick Leader - QLEADER

Tolerance - TOLERANCE
Center Mark - DIMCENTER
Dimension Edit - DIMEDIT
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&S| Dimension Text Edit - DIMTEDIT

Dimension Update - DIMSTYLE APPLY
Dimension Style - DIMSTYLE
|| Standard j

Dimension Style

1. Nhom cac lénh ghi kich thuéc
Céac 1énh ghi kich thu6c trong AutoCAD chia lam cac nhom:

Kich thué6c thang (Linear dimension) gdbm cac lénh:

- Léenh DIMLINEAR 7l Kich thuéc ngang (Horizontal), thing
ding (Vertical) va quay (Rotated)

- Lénh DIMALIGNED "y Puong kich thude song song kich thuéc
can ghi

- Léenh DIMBASELINE Ghi chubi kich thuéc song song véi kich
thude san c6

- Lénh DIMCONTINUE Ghi chudi kich thuéc noi ti€p vai kich
thudc san cé

Kich thuéc huéng tam bao gom

_ Lénh DIMRADIUS “1|' Ghi kich thuéc ban kinh
- Lénh DIMDIAMETER ] Ghi kich thudc ban kinh
_ Léenh DIMCENTER ] Ve duong tam

Kich thuéc goc

- Léenh DIMANGULAR 4| Ghi kich thuéc goc.

Ta c6 thé sir dung lénh Dimbaseline va Dimcontinue dé ghi chudi kich

thudc song song va noi ti€p v4i mot kich thude géc cé san

Toa do diém

==

- Lénh DIMORDINATE

Ghi dung sai hinh dang va vi tri

- Léenh TOLERANCE
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Ghi kich thude theo duong dan

'ﬁ!‘
- Lénh QLEADER
angular — harizantal linear
r 200 .
aligned
_| ; :
154 18 diarmeter o
=
wertical _E J E“
linear Qf
| ¥y
. 75 65 35 [ 30
raclius J E | i Cof [ | s |— bazeline
continued
2. Nhom cac Iénh hiéu chinh kich thudc
Céc lénh hiéu chinh kich thuéc bao gom:
- Lénh DIMEDIT 4] - Hiéu chinh vi1 tri, gi4 tri, géc quay chit sO

kich thuéc va do nghiéng duong giong

- Lénh DIMTEDIT S Thay doi vi tri va phuong cta chit s6 kich
thudc

Ngoai ra ta con c¢6 thé hiéu chinh kich thuéc bing GRIPS. Cap nhat céc
bién kich thuéc bang 1énh DIMSTYLE APPLY , DIMSTYLE
VI.1.5. Ghi kich thuéc théng

4

1. Lénh Dimlinear

1 ._12_.| "

f LA

2
dimenszion line
poirt specification  |ocation designated hefore .ﬂ-.ngle after Angle
I—-!I.."i..!d- /"\
- 25 - \\\ EDL-E EJII:E
' \-\\\,},
horizantal veHical rotated 315
degrees
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2. Lénh DIMALIGNED  [®

point specification  dimension line
location designated hefore angle after angle

A
&

VI.1.6. Ghi kich thuéc huéng tadm (Ban kinh, dudng kinh)

g2 4

Dé ghi kich thudc dudng kinh dudng tron (Circle) hodc cung (Arc) c6 géc &
tam 16n hon 180° dung lénh Dimdiameter, dé ghi kich thuGc ban kinh cung tron
c6 géc¢ & tam nho hon 180° ta sir dung 1énh Dimradius.

1. Lénh DIMDIAMETER &

L
20,545 BEL545 .
¢_".
+

2. Lénh DIMRADIUS O
5
__R0as o RO 3T
P2 38 +
-~

3. Lénh DIMCENTER ©

O b

center mark centerlines
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VI.1.7. Ghi kich thuéc géc - Lénh DIMANGULAR &

angle dizplayed
depends on
curzar position

specify vertex

VI.1.8. Ghi chuéi kich thuéc

1. Ghi chuoi kich thudc song song - Lénh DIMBASELINE

4
F
130
400
820
angular bazeline dimenszioning linear bazeline dimensioning
A A
K K
151 157
im
second extension —

hazeline dimension

line arigin line

2. Ghi chuoi kich thuéc noéi ti€p - Léenh DIMCONTINUE

=] 53 62 |

nant

L
»

T
,"‘
;,

""
4
ity

=
2
a!

T
{8
W

""
-
-
o
et

"’*"’
%
'i

T
Sl
l? o,
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VI.1.9. Ghi dung sai hinh dang va vi tri - Lénh TOLERANCE

pritmary, secandary, and
tettiary datum reference letters

tolerance value

geometric characteristic |
zymbol--in this case, _R\M ch Qj 0127 {@ A@] B @ C@

pozition
optional diameter symibol ‘ ‘ ‘

material conditionz of tolerance
material conditions of datums

£ 219 +0.005
4 » crodala(c|
Rl — o[Be
—H[0.291 |1—I:I.T"83—|r
) _
S o [ 1.1 4%
0973
0.391 0853 [
0.293 E:I E} l l ]
[=B=] |
T + 1.565 » 0229 3 f—
_C- T |

VI.1.10. Ghi kich thuéc theo dudng dén - Lénh LEADER

AN/ A
~ NS

zpline leader line straight leader  zample arrowheads no
lire arrowhead

X

VI.1.11. Ghi toa dd mét diém - Lénh DIMORDINATE [

1.0
B3 £ % {+ t7 £ w datum
| | !
! ! ! fL Ydatum
024 - -—h 5
.33 4
0.09
| |\| DA1—, EL
oT T s =) 2 T I B
55 %2 fRE 353 o
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VI.1.12. Hiéu chinh chi sé kich thuéc

1. Lénh DIMEDIT

Hiéu chinh vi tri, gid tri, géc quay chi s6 kich thudc va do nghiéng duong
giong

P Command line: Dimedit <J

Enter type of dimension editing [Home/New/Rotate/Oblique] <Home>:

Cac lua chon:
- Home: Dua chit s kich thuGc trd ve vi tri ban dau khi ghi kich thudc

Select objects: <Chon chit so kich thudc>

ol
f‘f‘ 19.2
hefare Home after Home

- New: Thay d6i chit so kich thu6c cho kich thudc da ghi

1.0 18.2

hefare Mew after Mewy

- Rotate:

142

rotated text

- OBLique: D€ nghiéng cic dudng giéng so voi dudng kich thude

1.428
0,670

N
P oy

=]
7

o
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A
st

2. Lénh DIMTEDIT

Thay déi vi tri va phuong cua chit so kich thuéc

P8 Command line: Dimtedit A
Select dimension: <Chon kich thudc can hiéu chinh>

Specify new location for dimension text or [Left/Right/Center/Home/Angle]:

P
o
7N
J- 1]
100
! 1 L+

=110 .,

| | o

dimension text with dimenszion text dimension text
left and right justification positioned by cursor positioned by angle

Cac lua chon:

- Left: Kich thu6c dugc di chuyén sang trai

—u.75— |v|:-.?5—|

bhefore Left after Left

- Right: Kich thudc duge di chuyén sang phai

T T

befare Right after Right

- Home: Kich thudc & vi tri ban dau khi ghi kich thuéc

| o | | a.7s |
= :

bhefare Home after Home

- Angle: Quay chit so kich thuéc

I a.7s I I E I
=

before Angle after Angle ag”
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VI.2. KIEU KICH THUOC VA CAC BIEN KICH THUOC

Su két hop céc bién kich thudc (Dimension variables) cho ta nhiéu kiéu
kich thu6c (Dimstyles) khac nhau. AutoCAD cho phép ta dinh nghia cac kiéu ghi
kich thudc véi cdc tén khdc nhau. Trong mot ban vé ta c6 thé thiét 1ap nhiéu ki€u
ghi kich thuée, khi can ta chi cin goi ki€u ghi kich thu6c ma khong can phai
thay doi tiing tén bién.

Dé tao cac kiéu kich thudc ta st dung phuong phap sau:

- St dung 1énh Ddim lam xuat hién hop thoai Dimension Style Manager.
Tai hop thoai nay ta dat cac gid tri cho cdc ki€u kich thuGc

- Nhap tén cac bién kich thudc (Dimvariables) tai dong "Command:” sau
do st dung 1énh Dimstyle dé ghi (Save) thanh c4c kiéu kich thuéc.

VI.2.1. Tgo kiéu kich thuéc béng Iénh Ddim &

Dé thay dél CéC blén .+ Dimension Style Manager, @@

kich thudc va tao cac kiéu | CurentDimetyie 150-25 _
* Styles: Freview of. 150-25

kich thudc ta dfll’lg lél'lh Set Currert
Ddim, khi thuc hién s& xudt _ tew. |
. . . . Madify...
hién hop thoai Dimension o |
’ ) ’ Ovemide...
Style Manager —
Cac nut chon:
List: ::;eus-n::2ri5ption
- Set Current: Lua chon kiéu |,_A" swes =
kich thudc (Dimension style) [ | bep |

tir danh sich bén trai. Tén cua
kiéu kich thudc s& 1a hién hanh cho céc 1an ghi kich thuéc sau d6. Ngoai ra mot
kiéu kich thudc s& trd thanh hién hanh trong cac trudng hop sau:

+ Tao kiéu kich thuéc méi

+ Hiéu chinh kiéu kich thudéc bang céch thay d6i cdc bién va sau d6 ghi lai
bing nit chon Save

+ D6i tén kiéu kich thudc
- New: Dinh nghia 1 kiéu kich thuéc mdi

- Modify: Hiéu chinh kiéu kich thuéc dang duoc chon
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- Override: Thay d6i gid tri mot s6 bién kich thudc cho céc kich thudc da ghi ma
khong thay ddi cdc bién con lai theo kiéu kich thuéc hién hanh.

VI.2.2. Gan cdc bién kich thuéc bdng hép thoai

Ta c6 thé thay déi cdc bién kich thudc bing cdch chon nit Modify trong
hop thoai Dimension Style Manager
1. Hop thoai Lines and Arrows

bat cac bién lién quan dén duong kich thude, mii tén va duong giong

Lo Modify Dimension Style: Standard
Lines and Armrows | Text | Fit | Prirnany Llnitsl Alternate Unit&l Tnlerancesl
— Dimenszion Lines
_ 10159
CIMCLRD —— Colar:
DIMLD ———- Lineweight: I— EyBlock j 1 /\
1.1955
DIMDLE _ Extend bewond ticks: 0.0000 :Il J S 20207
DD - Baseline spacing: 03300 j 607 \
DIMSLH ! /
Suppress: | DimLine1 [ Dim Line 2 F(LE04e
DIMSD2 I
— Extension Lines —arowheads
0 Clazed filed | DIMBLKA
CIMCLRE —— Colar: I. ByBlock j S IE nsed e J
: : 2nd: Clazed filed -1
DIMLVYE - Lingweight: |_ ByBlack j nd |E ased e J DIMBLK2
.|| | Leader | B Closed filled |- omLoreLK
DIMERE = Extend bevond dim lines: 01800 — N
Arraw size:; ||:|.1SDE| j 1 CiMASE
DIMEXC - Offzet from origin: 0.0623 j -
DIMSE1 i~ Center Marks fior Circles
Suppress: | Ext Line 1 I-I Ext Line 2 Type: IMa[k j Size: IIJ.IJEIDEI j A DIMCEN
DIMSE2 '
0k, I Cancel | Help |

Dimension Lines: Hiéu chinh cac bién lién quan dén duong kich thudc

- Color: Mau duong kich thuéc

18
- Lineweight: Bé day duong kich thudc | :|

- Baseline spacing: Khoang cach gitta cic duong kich . 18 |

thuGc song song |_| |

, , dimension line
- Extend beyond ticks: Khoang duong kich thuéc nho ra heyaond tick

khoi duong giong
- Suppress - Dim Line 1: B6 qua duong kich thudce thit nhat

- Suppress - Dim Line 2: B6 qua duong kich thudc thit hai

Extension Lines: Hiéu chinh cac bién lién quan dén duong giong
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- Extend beyond ticks: Khoang duong giéng nho ra khoi duong kich thude

- Suppress - Dim Line I: B6 qua dudng giong thit nhat

- Suppress - Dim Line 2: B6 qua duong giéng thit hai

- Offset from Orgin: Khoang cach tir goc duong giong dén dau duong giong

- Color: Mau cua duong giong

[-_ (.75 _-l ’— [.75 4‘:| .75 I—— 75 —-|

extension above o
ditmensian line offzet from
arigin

Arrowheads: Hiéu chinh cac bién lién quan dén miii tén

- Chon cdc dang mili tén khac nhau cho hai dau duong kich thude (1st va
2nd)

- Arrow size: D0 16n milii tén

Center Marks for Circles: Diau tam va

duong tam

centerline @
2 @ )
- Type: Chon kiéu dudng tam @ o ® se @{g
e © o &

Mark: Panh dau tam

center marks centerlines
Line: Dudng tam

None: Khong danh dau tam
- Size: Kich c& duong tam
2. Hop thoai Text

Text Appearance: Gém céc bién ding d€ hiéu chinh kiéu chit (Text Style), chiéu
cao (Text Height) va mau (Text Color) cla chit so kich thudc

- Text Style: Kiéu chit cua chit s6 kich thuéc duoc chon tir danh sach. Cac
kiéu chit nay dugc tao bang 1énh Style

- Text Height: Chiéu cao chit s kich thudc
- Text Color: Mau cua chit s6 kich thude

Text Placement: Xac dinh vi tri cua chit s6 kich thudc so v6i duong kich thude
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- Vertical: Xéc dinh vi tri chit s6 kich thuéc theo phuong thang ding so véi
duong kich thuéc

- Horizontal: Xac dinh vi tri chit s6 kich thuéc theo phuong ngang so véi
duong kich thude

- Offset from dim line: Khoang cach gitta chit s6 kich thuéc va duong kich

thudc
4550 13.50 13,50 540
gy S
places text allovwys anly allovwys anly places text and
and arrowvheads  arrowheads text inside arrovvheads
in=icde in=ice out=ide

Text Alignment: Xac dinh chit s6 kich thudc nam theo phuong ngang hoac song
song v6i duong kich thuéc

Lo Modify Dimension Style: Standard
| Fit I Prirnary Unitsl Alternate Unit$| Tolerancesl
— Text Appearance
DIMTKSTY ——Teststyle: | Standard =] -] ‘_‘ 10159 "
DIMCLRT Testoolor: [ ByBlack = 1 /{\
11955
= 2.0z07
DIMT T - Text height: 0.1300 :II J e
;. o N\
DIMTFAC - Fraction height scale: 1.0000 =l J /
DG AP L™ Diaw frame around test F0.8046 ' DIMTCH
DIMTIH
i Text Placement — Text Alignment
DITAD = Wertical: ICentered j & Harizontal
DIJUST —Harizantal: ICentered j & Aligned with dimension line
DIMGAP — Offzet from dim line: IUUE‘UU j 150 Standard
0k, I Cancel Help
3. Hop thoai Fit

DPinh vi tri cia mii tén va chit s6 kich thudc so v6i hai duong giong khi
khoang cach giita cac duong giong tuong doi nho
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L Modify Dimension Style: Standard

Lines and Armaws I Tenxt Frimary Llrits | Alkernate Urnits | Talerances |
— Fit Optionz

If there ism't enouah room to place both test 10155

and anows inside extension lines, the first

thing to move outzide the extenzion lines is: 1 /\
" Either the test or the amows, 1.1955

whichewer fits best J /- c.=07
DIMATFIT & Arows — co \

) Text
| Bath test and armows RO.2045

i Always keep text between ext lines

DIRATIR — Scale for Dimension Features

OiMEORD ——— [ Suppress amowes if they don't fit inside O s e aeelial I-I onnn j DIMSCALE

the extenzion lines

" Scale dmensions to layout [paperspace]

— Text Placement
“WWhen text iz not in the default pasition, place t | — Fine Tuning

G Beside the dimension line

[ Place text manually when dimensioning DIMURT
DIMTHIOYE ' Over the dimension line, with 2 leadsr

| Ower the dimension line, without a leader I Always draw dim line between ext lines DIMTOFL

k. I Cancel Help

4. Hop thoai Primary Units
Xac dinh don vi cho chit s6 kich thudéc
Linear Dimenssion: X4c dinh don vi dai cho duong kich thude
- Prefix, Suffix: Dinh tién t6 va hau t6 cho chit s6 kich thudc
- Unit format: Pinh dang don vi dai cho kich thuéc
- Precision: Xac dinh s0 céac s6 thap phan sau ddu chadm
Angular Dimension: Xac dinh don vi géc cho dudng kich thuéc
- Unit format: Dinh dang don vi géc cho kich thuée
- Precision: Xac dinh so6 cac so thap phan sau dau chadm

Measurment Scale: He so ti 1¢ khi ghi kich thuéc. Dung dé ghi kich thudc that

cho ban vé va ghi kich thuGc cho ban vé c6 nhiéu ti 1& khac nhau.
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Lo Modify Dimension Style: Standard

Linez and .&rrowsl Text I Fit

| Alternate Units I Tolerances I

r— Linear Dimensions

DILUMIT _ Unit farrmat: IDecimal vl _.| 10159 '_
DIMDEC — Precizion I 0.0000 > | 1_ /{\
CIMFRAC — Fraction format: IHorizonlaI vl 11955 I
DIMDSER - Decimal separatar: I'_' [Pericd) vl LA @ 60{ \
DIMRND —Round off 0.0000 j { P
. RiO.8045
DIMPOST L Prefiy |
Suffis: | —&ngular Dimensions

DIMLFAC teazurement Scale Uniits format: I Decimal Degress -1 DIMALMIT

Scale factor: I'I .oooa j ,

™ Apply to layout dimenzions only Precision: ID [ DIMADEC

8 [ . Dt 71k

Db 71 Zer Suppression Zem Suppression

[ Leading I | 1 Feet [T Leading

[ Trailing [v | il Fches [ Trailing

’TI Cancel Help

5. Hop thoai Alternate Units

Display alternate units: Cho phép chon hé thong thay déi don vi

- Unit format: Dinh dang don vi cho hé thong thay déi don vi

- Precision: Xac dinh so cac so thap phan sau dau cham

- Prefix, Suffix: Dinh tién t6 va hau t6 cho hé thong thay déi don vi

Lo Modify Dimenszion Style: Standard

DiMALT

—&lkernate Units

1.01559 [25.80]1
DibALTU = Unit format; IDecimaI "I
14955 [20
DikALTD - Precizion 0.0a hd 207 ?.33]
DIMALTF -~ Muliplier far alt urits: 25.4000 j P
_
20,2045 [R20.44]

DIMALTRMD —— Fiound distances to: 0.0000 j

L Epfiis I = F'Iac:nlement

| - DIMAPOST

DIMAFOST . % After primany valug

L— Siffiw: I

. € Below primary value

— £e10 Suppression

M~ Leading ¥ | 0 Eeet
DIMALTE

L= Trailing ¥ | l[hches

0k I Cancel | Help
A A / 7 A . /,
Khoa CNTT - B0 mon Mang may tinh - GV: Nguyén Minh Dlc Trang 100



Dé Cuong Bai Gidng

Mén hoe AutaCAD

6. Hop thoai Tolerances

Dinh dang cac bién lién quan dén dung sai

- Method: Chon cic phuong phap ghi dung sai theo danh sdch chon

- Precision: Xac dinh s0 cac s6 thap phan sau dau chidm

- Upper Value/lLower Value: Sai 1énh trén va duéi

- Vertical position: Diém canh 1€ ctia chif s6 dung sai

- Scaling for height: Ti s6 gitta chit s6 dung sai va chit s6 kich thudc

Lo Modify Dimension Style: Standard

Lines and.t’-‘n.nowsl Text I Fit

— Tolerance Format
IS ; IL' it 'I
DIMTOL Method: it 1193 [ 8380
1.015% 25,80
DIMTDEC ——-— Precision [0.0000 -] 5 /\
WRLHT e
- U lue: 0.0000 =l 4 £ &
DIMTP pper value: | /\/
02045 o047
DIbATRA — Lower value: 0.0000 :ll Ru0as [ Rao 44]
DIMTF & ——— Sealing for height: 1.0000 j — Alternate Unit Talerance
DIt TOLS ——— Yertical pogition: IMiddIe 'I Precigion: Q.oo - DiMALTTD
Zerm Suppression Zeln Suf:pression DMALTTZ
[ Leading [ | [ Feet [ Leading [v | [T Feet
DIMTZIM
[ TIraiing ¥ []Fches " Trailing ¥ | [lrches
Ok I Cancel | Help |

V1.2.3. Thiét l1ap céc kiéu kich thuéc theo TCVN trong bdan vé méu

1. Thiét lap kiéu kich thuéc theo TCVN trong ban vé xay dung, Kién tric

2. Thiét lap kiéu kich thuéc theo TCVN trong ban vé co khi
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CHUONG VII: CAC LENH VE VA HIEU CHINH NANG CAO

VIL1. CAC LENH VE VA TAO HINH

VII.1.1. Vé dudng ihéng - Lénh Xline

Lénh Xline diung dé tao duong dung hinh, 12 dudong thang khong c6 diém
ddu va diém cudi. Xline khong bi anh hudng khi dinh gidi han ban vé&, khi thu
phéng hinh. Néu dung 1énh Trim hodc Break xén mot diu thi Xline trd thanh
Ray, khi xén hai diu trd thanh Line

P8 Command line:  Xline
Specify a point or [Hor/Ver/Ang/Bisect/Offset]: <Cdc lua chon dé tao Xline>
Specify through point: <Chon diém thit hai Xline>

Cac lua chon:

Specify point: Lua chon mic dinh diung dé x4c dinh di€ém thid =,

? C 1
nhat ma Xline s€ di qua. Sau d6 chon ti€p diém thit hai ma Xline ,
di qua ti€p tai dong nhic “Specify through point:” .
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Hor: Tao Xline nam ngang
Ver: Tao Xline thang ding
Ang: Nhap géc nghiéng dé tao Xline

Bisect: Tao Xline di qua phan gidc cia mot goc xéc dinh bdi ba diém. Piém diu

tién ta x4c dinh dinh cta géc, hai diém sau d6 xac dinh géc

Offset: Tao Xline song song v6i mot duong cé san

3
1 ﬂ;l.-' 1 angle .,.-'f L zelected =
o ohject

VIL.1.2. V& nlia dudng théng - Lénh Ray
Lénh Ray ding dé v& nira dudng thang. Ray tuong tu nhu 1énh Xline nhung
dugc gidi han tai mot dau
P28 Command line: Ray A
Specify start point: <Diém bdt ddu ciia Ray>

Specify through point: <Diém xdc dinh huéng ciia lénh
Ray.>

Specify through point: <Tiép tuc tao lénh Ray hodc
nhdn Enter dé két thiic>

VII.1.3. Vé hinh vanh khan - Lénh Donut

three rays

Str dung 1énh Donut dé vé da tuyén kin c6 chiéu rong va c6 hai phan doan
12 hai cung tron . Khi pha v& bang 1énh Explode thi Donut tré thanh hai cung
tron

P22 Command line: Donut

Specify inside diameter of donut <current>: <Nhdp gia tri duong kinh trong,
bdang duong kinh cung trir chiéu rong da tuyén>

Specify outside diameter of donut <current>: <Nhdp gid tri duong kinh ngoai,
bang duong kinh cung trix chiéu rong da tuyén>

Specify center of donut or <exit>: <Nhdp toa do tdm Donut. Nhdin Enter két
thuc lénh >
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Qiﬁiﬂﬂ 1 D P doruts——
o) \0? G

el

filled rings zalid-filled circles

outzice
diameter

Lénh Fill

Hinh Donut dugc t6 mau hay khong tuy thudc vao trang thdi ON hoac
OFF cua 1énh Fill

B8 Command line:  Fill J
Enter mode [ON/OFF] <current>: Nhap ON hoiac OFF

AO
-

Fill mode an Fill mode off

VII.1.4. Vé doan thdng cé chiéu réng - Lénh Trace

Lénh Trace v& doan thang c6 chiéu rong dinh truéc

P8 Command line:  Trace .

Specify trace width <current>: <Nhdp chiéu rong doan thang>

Specify start point: <Nhdp toa do diém bat dau>

Specify next point: <Nhdp toa do diém cudi doan thang>

Specify next point: <Tiép tuc nhdp toa dé diém hodc nhdn Enter dé két

thiic lénh>
2
1.4

specify endpoint encpoint TRACE completed

VIL.1.5. V& mién duoc t6 - Lénh Solid

Dé tao mot mién duge t0 ta st dung lénh Solid. Lénh nay hoan toan khac
vGi 1énh 3D Solid. Méi 2D Solid cé ba hodc 4 canh. Nhiéu hinh 2D Solid tao
thanh mot hinh phiic
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B8 Command line:  Solid A
Specify first point: <Chon diém thir nhdt>

Specify second point: <Chon diém thit hai>
Specify third point: <Chon diém thir ba>
Specify fourth point or <exit>: <Chon diém thit tu>

1 B 7
2
i 5
4 3

VII.1.6. Vé cac dudng song song - Lénh Miine, Mistyle, Miedit

VII.1.6.1. Vé duong thdng song song - Lénh Mline

Lénh Mline dung dé vé cic dudong thing song song, moi dudng song song
dugc goi 1a thanh phan (element) ctia duong Milne. T6i da ta tao dugc 16 thanh
phan (16 elements)

B8 Command line: Mline .
Current settings: Justification = current, Scale = current, Style = current

Specify start point or [Justification/Scale/STyle]:

Cac lua chon:

- Specify start point: Lua chon mic dinh, xdc dinh diém ddu tién ctia lénh

Mline. Sau d6 xac dinh cac dinh ctia Mline
Specify next point: <Xdc dinh diém ké'tiép>

Specify next point or [Undo]: <Xdc dinh diém ké tiép hodc U dé huy bo phadn

doan vita vé>

Néu ta tao Mline c6 s6 phan doan nhiéu hon 2 thi s& xudt hién dong nhac

bao gom céc lua chon Close

Specify next point or [Close/Undo]: <Xdc dinh diém hodc s dung cdc lua

B\ \\
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- Justification: Xac dinh vi tri duong Mline biang duong tam (Zezo), duong
trén (Top - dudng nam bén trdi dudong tam), duong dudi (Bottom - dudng nam
bén phai dudong tam)

f d_,f’; .,-'-‘""_F.
f‘- .a-ﬂ";f iﬂ"’f
top ZEro battom
- Scale: Dat ti 1¢ cho khoang cach giita cac

thanh phan bién duong Mline. Phu thudc vao kiéu R —

duong Mline ta nhap céc gid tri khac nhau

- Style: Nhap tén ki€u dudong Mline hodc nhap ? d€ hién 1én danh sach cdc
kiéu dudong Mline

Trinh tu vé Mline:

1. Nhap 1énh Mline hoac hoac chon
2. Tai dong nhic Iénh nhap ST dé chon kiéu (Style) duong Mline

3. Nhap tén kiéu duong Mline hoic nhap ? dé xuat hién danh sdch cdc kiéu
duong Mline

4. D€ canh 1é dudng Mline ta nhap J va chon Top, Zezo hoic Bottom
5. Dé thay dai ty 1¢ Mline ta nhap S va nhap vao gia tri ti 1& méi

6. Chi dinh diém dau tién Mline

7. Chi dinh diém thit hai

8. Chi dinh diém thi ba

9. Chi dinh diém thtt tu, thit nim.. hodc nhap C dé déng dudng Mline hoic
nhap Enter dé két thic 1énh
VII.1.6.2. Tao kiéu duong Mline bang lénh Mlstyle

Truéc khi thuc hién 1énh Mline dé tao dudng Mline ta phai tao cc kiéu
Mline bing 1énh Mistyle. Dinh ki€u Mline 1a xdc dinh s6 céc thanh phén
(elements) duong Mline, khoang cach gitta cac thanh phan, gan dang duong va

mau cho cac thanh phan, cac doan dau, cudi va cac mdi noi cac thanh phan...

P Command line: Mistyle
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Khi d6 xuat hién hop thoai Multiline Styles

Cac lua chon trén hop thoai Multiline Styles [y, X
. Fultiline Style
1. Multiline Style e [STANDARD 3
N 2 . . Q2 . . ~ .2 M ame:
Dung dé ghi kiu Mline, goi mot kiéu | :STMDAHD :
EFCNPLan;
Mline tr6 thanh hién hanh, tao mdi, doi tén ki€u Losd. | Save. | add | Rename |

Miline...

Current: Tén kiéu Mline hién hanh :

Element Properties ... |

Name, Add, Rename: Dung dé tao kiéu |

Multiline Properties ...

Mline méi hoic déi tén ki€u Mline. PAu tién ta

Cancel | Help |

nhap tén ki€u Mline vao 6 soan thao Name, sau

d6 nhan nit Add hoac Rename
Description: O soan thao ding dé mo ta kiéu Mline.
Save..: Ghi mot kiéu Mline thanh File va ki€u nay tr& thanh hién hanh
Load...: Tai mot ki€u file Mline c6 phan m& rong *.MLN vao ban vé hién

hanh

2. Element Properties...

Khi chon niit ndy s& xudt hién hop RiFurnae] e X]

thoai Element Properties. HOp thoai nay | Flements  Offset  Color  Lbpe
05 BYLAYER Bylayer

ding dé dinh nghia cdc thanh phan cua 05 BYLAYER Bylayer

mot kiéu Mline sdd | Delte | Offest
Modi thanh phan dugc dinh nghia boi Color.. | S E

khoang cdch so v6i duong tam. Ta c6 thé | _ trewee. | B aper

Cancel ‘ Help

gian mau va dang duong cho méi thanh

phian cua Mline bang cdc hop thoai khi

chon niit Color... va Linetype...
- Niit Add dung dé nhap thém mot thanh phan cho Mline
- Niit Delete dung dé xod mot thanh phan ctia Mline

- O Offset dung dé nhap khoang cdch so véi dudng tam ctia mot thanh phan
Mline

3. Multiline Properties...
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Lam xuit hién hop thoai Multiline Properties. Hop thoai nay xac dinh cach

thé hién céc diém dau, diém cudi va cdc canh noi cdc phan doan cuia Mline

Y [ Dizplay joints
(\—‘ Caps
Start End
~

Line [
Dizplay Joirts off Dizplay Joints on Duter arc I r
Inhet arcs [ n
#ngle [30.000 | [a0.oo0 |
Fill
[~ On ‘
. , Cancel | Help |
weith Angle

VII.1.6.3. Hiéu chinh Mline bang lénh Mledit

Lénh Mledit dung dé hiéu chinh dudng Mline. C6 12 phuong phdp khac
nhau dé hiéu chinh dudng Mline. Céic phuong phdp nay dugc chia 1am 4 nhém:

Giao diém (C} rosses), noi chit T (Tees), goc
(Corners) va cat (Cuts). Ta chi c6 thé hiéu chinh | m H‘ __ lH
Mline (Opened Mline) m T |
' | I
8 Command line:  Mledit . N |||

— I,

Xuét hién hop thoai Multiline Edit Tools, ta % —I— s ‘H

chon 1 trong 12 phuong phép hiéu chinh bang | (i ' Cancel | Hep |
cach chon vao 6 hinh vé& va nhan nit OK

1. Crosses

C6 ba phuong phap hiéu chinh trong nhém Crosses: Closed cross, Open

cross, Merged cross

A

- Closed cross

Tao dudng giao ki€u Closed cross giita hai Mline
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1
|
|
|
1
!
__._.!._.__
|
|
[

r————--
L _
e
Fr—————-
=

firzt mline zelected zecond miine zelected  result
- Open cross 11

Tao giao dang Open cross gitta hai duong Mline. AutoCAD cit xén tat ca
cac thanh phan cta Mline thit nhét va chi cac xén cac thanh phan ngoai cling cta

Mline tht hai
| |
| |
| |
} |
: :
i H

firzt mline selected zecond mline selected result

- Merged cross i

Tao giao dang Merged cross gitta hai Mline

_t S — ==
Il
|
| ‘

firzt mline =elected zecond mline selected result

r————-
r—————-

2. Tees

Hiéu chinh cac Mline giao nhau thanh dang chit T. Thuc hién theo trinh tu
tuong tu Crosses

- Closed tee I

Tao giao dang Closed tee (chit T) gifta hai duong Mline. AutoCAD xén
(Trim) hoac kéo dai (Extend) Mline thit nhat dén giao véi Mline thit hai. Trinh tu
thuc hién tuong tu Closed cross
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I 1 I 1 1 I
| | | | | ‘ |
| | | | | |
I‘ ‘I I‘ ‘I | |
| | | | | |
| 1 | 1 1 |
| ISP N E—| | ISP S S— | | S —— |
firzt mline selected zecond miine selected result

- Open tee I

Tao giao dang Open tee giita hai duong Mline. AutoCAD xén (trim) hodc
kéo dai (extend) duong Mline thit nhat dén giao v4i duong Mline thit hai

r—————-

]

first mline selected

- Merged tee I

r————-

-

L

L (1

zecond mliine zelected

resutt

Tao giao dang Merged tee gitta hai dudng Mline

[ I

B

F—————-

first mline selected

I

3. Corners

zecond miine selected

result

Tao nodi géc gitra hai Mline duoc chon. AutoCAD xén (trim) hoac kéo dai

(extend) cdc dudng Mline dén giao diém giita chiing

I
|
|
|
|
|

L

B

I
|
|
|
|
|
L

first mline zelected

=
4. Add Vertex H| }).)

zecond mliine zelected

Thém mot dinh méi vao Mline

| I

EEm—
|
|
I

resuft
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=

N

miine zelected result

=
5. Delete vertex >)> H‘

Xo4a mot dinh ciia Mline

=

miline selected result

|
=
6. Cut - Cut single H| |

H|*'”| “LH‘
- Cut AW . Wed an 1l

Cho phép cat timg element ctia Mline (cut single), cét tit ca element cua

Mline (cut all) hoac nodi cac doan cat (wed all)

I

miline zelected gecond point selected result result

Ly

|
|
|
|
|
|
-

miline zelected zecond point selected result

VII.1.7. Tao mdt mién Region vd cdc phép todn dai sé Boole

(=]

VII.1.7.1. Tao mién bang lénh Region

Lénh Region ding dé chuyén mot doi tuong (12 mot hinh kin) hodc nhém
cac doi tuong (c6 cac dinh trung nhau) thanh mot d6i tuong duy nhét goi la
Region (mién). Region c6 céc tinh chat dic biét nhu:

- Ta c6 thé két hop vai Region don 1é bing cac phép toin dai s6 Boole
(Lénh Union, Subtract va Intersect) tao thanh Region da hop
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- Region coi nhu 13 doi tuong mat phang. Mdt phang nay duoc xdc dinh
bdicdc canh va khong c6 canh nao ton tai trong chu vi clia Region. Region c6 thé
st dung khi tao mo hinh mat

Region dugc tao badi tap hgp cac doi tuong (Line, arc, _
circle, pline, spline, polygon, rectang, boundary...) tao thanh region —.

mot hinh kin. Néu Region dugc tao thanh tir nhi€u doi tuong

thi chiing phai c6 cac diém cudi (endpoint) tring nhau (khong O 0

c6 khe hd hodc chong 1én nhau). Méi dinh ctia Region 1a diém

cudi chi ctia hai canh, khong chdp nhan tit ca giao diém _ J
’ ’ irternal point

!

(khong 12 diém cu6i) va cdc dudng cong tu giao nhau.
P Command line: Region ./
Select objects:<Chon doi tuong la mot hinh kin hodc doi tuong don>
Select objects:<Tiép tuc chon doi tuong hodc Enter dé két thiic>
VII.1.7.2. Cdc phép todn dai sé Boole doi voi Region
Dé tao cdc hinh dang 2D ta c6 thé dung cac phép todn dai s6 Boole doi véi
Region. Dau tién ta thuc hién 1énh Region dé chuyén céc doi tuong 2D thanh

Region va sau d6 thuc hién cidc phép toin Boole nhu: Union, Subtract,

Intersect

1. Cong cac Region - Lénh Union o

Lénh Union dung dé cong cdc Region thanh Region da hop.
P8 Command line:  Union .
Select objects: <Chon Region>

Select objects: <Tiép tuc chon Region hocdic Enter dé thuc hién lénh>

&

regions befare LINICN regions after LMIORN

2. Tru cac Region - Lénh Subtract
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Lénh Subtract dung dé trir cic Region thanh cdc Region da hop. Phu thuoc
vao trinh tu chon d6i tuong trir va bi trir ma ta thu dugc cac Region da hop khac
nhau

P8 Command line: Subtract <_l
Select solids and regions to subtract from...
Select objects: <Chon Region bi tru>
Select solids and regions to subtract...

Select objects: <Chon Region trir va nhdn Enter dé két thiic 1énh>

Ca GG

regions to be regions to regions after
subtracted from zubtract SUBTRACT

3. Giao cac Region - Lénh Intersect @

Lénh Intersect dung dé tao ciac Region da hop biang phuong phdp giao cic
Region

] Command line: Intersect <J

Select objects: <Chon cdc Region va Enter dé thuc hién lénh>

O D

regions before redions after
IMTERSECT INTERZECT

VIL.2. CAC LENH HIEU CHINH POI TUONG NANG CAO

Khoa CNTT - B8 mén Mang may tinh - GV: Nguyén Minh Bic Trang 113



Gido buinds, Thict he AutsCAD

CHUONG VIII: LAM QUEN V3I AUTOCAD 3D

1. CO SO TAO VA QUAN SAT MO HINH 3D
I.1. Gi6i thiéu cadc mé hinh 3D
— Ban vé& 2D 1a tap hop clia cdc doan thang va dudng cong (dudng tron,
cung tron, elip..) nim trong mat phang XY. Trong ban v& 3D ta thém vao truc Z.
— M0 hinh 3D bao gom:
+ Mo hinh 2 5 chiéu
+ M0 hinh khung day — Wireframe
+ Mo hinh mat — Surfaces
+ MO0 hinh khéi ran — Solids
a. Mo hinh 2 5 chiéu

Mo hinh 2 )5 chiéu duoc tao theo nguyén tic kéo cdc doi tuong 2D theo

truc Z thanh cdc mat 2 /4 chiéu.
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b. Mo hinh khung day

Mo hinh khung day bao gom cac canh (edge — con goi la dudng suon hay
dudng bién) 1a cdc doan thang hodc cong. Cdc mat khong duoc tao nén va chi c6
cac dudng bién. Mo hinh nay chi ¢6 kich thudc nhung khong c6 thé tich (nhu
mit), hodc khoi luong (nhu khoi rdn). Toan bo cic doi tuong cia mo hinh déu
dugc nhin thay.

L &

¢. Mo hinh mat
M6 hinh mait biéu dién d6i tugng t6t hon mo hinh khung day vi cdc canh
ctia mo hinh tao thanh cac mat (face). M6 hinh mat cua hop chit nhat giong nhu
mot hop rong, cé cdc canh va cdc mat nhung bén trong thi rbng. M6 hinh mat cé
thé tich nhung khong c6 khéi luong. Mo hinh dang nay c6 thé che cdc dudng
khuat va t6 bong.

@

d. Mo hinh khoi ran

M6 hinh khéi ran 12 mo hinh biéu dién vat thé ba chiéu hoan chinh nhat.
Mo hinh nay bao goém céc canh, mit va cdc dic di€ém bén trong. Dung cac 1énh

cat khoi ran ta ¢6 thé nhin thay toan bo bén trong mo hinh. M6 hinh dang nay c6
thé tinh thé tich va tinh cc dic tinh vé khai luong.

Mo hinh dang khoi da hop (Complex Solids) la su két hgp cac khéi co s&
(Boxes, Cylinders, Wedges, Spheres...) bang cac phép toan dai s6 Boole (cong,
trr, giao khoi).
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<>
o

M6 hinh 3D dang mat va Solids c6 thé che cdc mit khuat bing lénh Hide
va to bong biang Iénh Render hoac Shade

1.2. Céc phuong phép nhap toa dé mét diém trong khéng gian ba
chiéu
— Trong ban v& 3D nhap toa do X, Y va Z. Huéng truc Z vuong goc véi

mat phang XY va tuan theo qui tic ban tay phai (ngén cdi truc X, ngén trd truc
Y va ngoén giita truc 7))

— Biéu twong xuat hién tai géc dudi phia trdi man hinh dé hoa goi 1a User
Coordinate System Icon. Trén biéu tuong nay ta chi thay truc X va Y, con truc Z

vuong géc v6i mat phang XY tai goc toa do

— D€ nhap toa do mot di€ém vao ban vé ba chiéu ta ¢6 5 phuong phdp sau
day:

Gido vien: Nguyén Minh Die — Xhoa CNTT =776



Gido buinds, Thict he AutsCAD

+ Truc tiép dung phim chon (PICK) cua chudt (két hgp véi cac
phuong thifc truy di€ém cua doi tugng).

+ Toa do tuyét déi  X,Y,Z: Nhap toa do tuyét doi ciia di€ém so vdi goc
toa do (0,0).

+ Toa do tuong déi @X,Y,Z: Nhap toa do cua diém so vé6i diém duoc
xac dinh cu6i cung nhat.

+ Toa do tru tuong doi  @disk<angle, Z: Nhap vao khoang cach
(disk), géc (angle) trong mat phang XY so véi truc X va cao do Z so véi diém
duoc xac dinh cudi cung nhit trong ban vé

+ Toa do cau tuong doi @disk<anglel<angle2: Nhap vao khoang
cich (disk), géc (anglel) trong mat phang XY va géc (angle2) hop véi mat
phing XY so v6i diém dugc xdc dinh cu6i cling nhéat trong ban vé.

1.3. Diém nhin mé hinh 3D — Lénh VPOINT
— Lénh Vpoint ding dé xdc dinh diém nhin dén mo hinh 3D (phép chiéu
song song). Piém nhin chi xdc dinh huéng nhin, con khoang céch nhin khong

anh hudng dén su quan sit. Tuy vao diém nhin ma biéu twong UCSicon xuit
hién trén man hinh s€ khac nhau.

Command: Vpoint .

Rotate | <View point> <Toa do diém nhin X,Y,Z hién hanh>: Nhdp toa
do cdc diém nhin.

Cac lua chon:

+ Toa do X,Y,Z (Vector): Nhap toa do ctia diém nhin

z wiEing
| direction
1
S I‘\
ﬂf,?‘ \33/
1
R
. S
X il

as seen by viewer
Toado 0,0,1  Hinh chi€u bang (Top)

0,-1,0 Hinh chiéu ding (Front)

1,0,0  Hinh chi€u canh (Side)
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I,-1,1
-1,-1,1
I,1,1
-1,1,1
2,-2,1
1,-2,3

Hinh chiéu truc do déu (SE Isometric - hu6ng Dong nam)
Hinh chiéu truc do déu (SW Isometric - huéng Tay nam)
Hinh chiéu truc do déu (NE Isometric - huéng Dong bac)
Hinh chiéu truc do déu (NW Isometric - huéng Tay bic)
Dimetric

Trimetric

+ Rotate: Xdc dinh vi tri diém nhin bing cdc goc quay

(0,0,0) :\4;%

vieswing direction

angle from X% plane

angle from X axis

Enter angle in XY plane from X axis <Gia tri goc hién hanh>: Goc

diém nhin so véi truc X trong mdt phdng XY

Enter angle from XY plane <Gid tri géc hién hanh>: Géc cia diém

nhin so véi mdt phang XY

+ Compass and Axis Tripod

Khi ta vao 1énh Vpoint va nhan Enter (J) 2 1an (hoac chon View/3D
Viewport/Tripod) thi xuat hién hé truc toa do dong trén man hinh. Phu thuoc vao
vi tri con chay trén hai duong tron dong tam ta thdy cac truc X, Y, Z di chuyén
va ta c6 cac di€ém nhin khac nhau. Tam cta 2 dudng tron 1a cuc bac (+Z), dudng
tron nho 12 xich dao (mat phiang XY), dudng tron 16n 14 cuc nam (-Z).

T T R LY o R TILS T TLE Y

COMPESs
il

ky

axis tripod K

Gido vien: Nguyén Minh Die — Xhoa CNTT = /78



Gido buinds, Thict he AutsCAD

l.4. Tao cac khung nhin finh — Lénh Vports

— Lénh Vports ding dé phan chia man hinh thanh nhiéu khung nhin, cdc
khung nhin nay c6 kich thuéc c6 dinh nén con goi la khung nhin ftinh.
(TILEMODE =1 -> Lénh Vports thuc hién)

Command: Vports
Save/Restore/Delete/Join/SIngle/?/2/<3>/4: Lua chon hodc nhdn Enter ()

— Toi da trén man hinh ¢6 16 khung nhin. Trong cac khung nhin dugc tao
chi ¢6 1 khung nhin hién hanh. Ta thuc hién cac lénh ACAD trong khung nhin
hién hanh. Muén cho khung nhin nao la hién hanh ta dua mi tén vao khung
nhin d6 va nhan phim chon, khi dé trén khung nay s€ xuat hién hai sgi toc va con
chay. Khung nhin hién hanh c¢6 vién dam hon cac khung nhin khéc.

Céc lua chon:
+ Save: Ghi cau hinh khung nhin véi mdt tén
+ Restore: Goi lai t&én mot cau hinh da ghi
+ Delete: Xod mot cau hinh da ghi

+ Join: Két hgp khung nhin hién hanh v6i mot khung nhin khéc véi diéu
kién 1a 2 khung tao thanh mot hinh chit nhat

dominant viewport

(102 |
= e

viewports after join

viewpaort 1o jein

+ Single: Chuyén khung nhin hién hanh la 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 nhin nhé hon
+ 3: Chia khung nhin hién hanh thanh 3 khung nhin nhé hon
+ 4: Chia khung nhin hién hanh thanh 4 khung nhin nhé hon
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2 Mertical

3/Right

4

— Ta c6 thé tao cic khung nhin tir hop thoai Tiled Viewports Layout

(chon View/Tiled Viewports/Layout) cho phép ta chon cic dang cdu hinh
khung nhin khic nhau.

Tiled Yiewport Layout

Sinale

Three: Honzontal
Four: Egqual
T Vertical
Three: Right
Three: Left

Four: Left

Two:  Harizontal
Three: Above
Three: Below
Four: Right

Thiee: Wertical |

Cancel |

(®)

— Keét hop gitta 2 1énh Vpoint va Vports ta c6 thé quan sat mo hinh véi céc
diém nhin kh4c nhau. Tuy nhién khi in chi in dugc hinh 4nh trén khung nhin
hién hanh. Mu6n in toan by ciac hinh chi€u ta phai tao khung nhin dong

(Floating Viewports — Lénh Mview).

4 AutoCAD 2000 - [Bai3d_3] EIE)&
Fila Edit Wiew Insert Format Tools Draw Dimension Modify  BExpress Window Help - 8| %X
DEHd L& RN~ @ e (B et BES|? &
== |Q o= Emo j |.ByLayer j ‘ EyLayer j | ByLayer j | J
> -~

%

3

&

&

2,

1=

i [*J

mal

- | <>

@

& C _ .

A O

T

" ; =5 i
W4 [ W[\ Model { Lapoutl / JL| 3

|C:|mman\:l.

32.0562, 116.6385, 0.0000

SNAP| GRID ORTHO POLAR|OSNAP OTRACK|LWT [MODEL
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1.5. Quan sét hinh chi€u bdng - Lénh PLAN
— Khi thuc hién lénh Plan s& hién lén hinh chiéu bing theo diém nhin
(0,0,1) cac doi tugng ctia ban v€ theo mot hé toa do ma ta dinh nghia.
Command: Plan

<Current Ucs> /| Ucs | World: Chon hé truc toa do cdn thé hién hinh
chiéu bang

Cac lua chon:
+ Current UCS: Hé toa do hién hanh
+ UCS: Hé toa do da ghi trong ban vé
+ WCS: Hé toa do goc

@ || |

current display current UCS

O

LICs Wior|d

1.6. Che cdc nét khudt — Lénh HIDE

— Lénh Hide dung dé che cdc nét khuat clia cdc mo hinh 3D dang mit hoic
khoi ran

Command: Hide

before HIDE aftar HIDE
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I.7. Lénh UCSicon
— Lénh UCSicon diéu khién su hién thi ciia bi€u tuong toa do. Néu biéu
tuong triing véi goc toa do tai diém (0,0,0) thi trén biéu twong xudt hién dau “+”.
Command: Ucsicon
ON/OFF/All/Noorigin/ORigin <>: Nhdp cdc lua chon
Cac lua chon:
+ ON/OFF: Mo/Tit biéu tugng toa do trén man hinh va khung nhin
+ All: Thé hién biéu tuong toa do trén moi khung nhin man hinh
+ Noorigin: Bi€u tuong toa do chi xudt hién & géc trai man hinh

+ Origin: Biéu tuong luon di chuyén theo goc toa do (diém 0,0,0 cla
UCS)

indicates —
WICE

LCS at wWiCs LS at UCS rotated LCS rotated UCE viewed
arigin about £ axiz about ¥ axiz  from below

Examoles of UCT lcon disoiay

broken pencil icon madel space UCS icon paper space UCS ican

1.8. Tao hé toa dé méi — Lénh UCS
— Lénh UCS cho phép ta 1ap hé toa do mdi. Tao hé toa do méi c6 nghia la
thay ddi vi tri goc toa do (0,0,0), huéng mit phang XY va truc Z.

— Ta c6 thé tao UCS méi tai bat ky vi tri trong khong gian ban vé, dinh
nghia, ghi va goi lai hé toa do khi can thiét.

— Toa d6 nhap vao ban v€ tuy thuoc vao UCS hién hanh. Néu ta chia man
hinh thanh nhiéu khung nhin tinh (Vports) thi ching c6 cing mot UCS.

Commad: UCS J
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Origin/ ZAxis/ 3point/  OBject/ View/ X/Y/Z/  Prev/
Restore/Save/Del/?/ <World>: Nhdp cac lua chon

Cac lua chon:

+ Origin: Tao UCS méi bing cdch thay doi goc toa do, phuong chiéu
céc truc X,Y,Z khong thay doi

Origin point <0,0,0>: Vi tri mdi cua goc toa do

LIS at neww
Crigin
Pl
[Tz
baf cre after

+ Zaxis: Xac dinh goc cua hé toa do (Orgin) va phuong cua truc Z
(Zaxis), mat phang XY vuong géc truc nay. Khi chon Z dong nhic:

Origin point <0,0,0>: Chon goc toa do maoi

Point on positive portion of Z-axis <current>: Xdc dinh phuong truc Z

MEnsy 2 axis

currentJ h %

+ 3point: Hé truc toa do méi xac dinh qua 3 diém
Origin point <0,0,0>: Chon goc toa do mdi

Point on positive portion of the X-axis <current>: Xdc dinh phuong
truc X

Point on positive-Y portion of the UCS XY plane <current>: Xdc
dinh phuong truc Y

Gido vien: Nguyén Minh Die — Xhoa CNTT =123



Gido buinds, Thict he AutsCAD

L Z

1

+ View: Hé toa do mdéi s& song song v6i man hinh c¢6 diém goc trung véi
diém goc hé toa do hién hanh

et core after

+ X/Y/Z: Quay hé truc toa d6 xung quanh cic truc X (Y,Z) hién hanh.
Chiéu duong ctia goc quay theo chiéu ngugc kim dong hé véi diém nhin tir dau
truc vé€ huéng goc toa do.
Rotation angle about X(Y,Z) axis <0>: Goc quay chung quanh truc X
(Y,Z). Gid tri quay nhdp bdng sé hodc chon 2 diém

Wihorld rotation rotation rotation
Coordinate  about about about
Systamn Aaxis =90 Yaxis =90 Z axis =90

+ Object: Dua hé toa do trung véi hé toa do quy udc cua doi tuong duoc
chon

Select object to align UCS: Chon doi tuong

zelect object newy UCS established
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Arc: tam cla cung s& trd thanh goc toa do, truc X di qua diém ddu cia
cung gan v6i diém chon doi tuong nhat

Circle: Tam dudng tron trd thanh goc toa do. Truc X di qua diém chon
doi tuong

Dimension: Diém giita ctia chit so kich thuéc trd thanh goc toa do. Truc
X s& song song vdi truc X cua WCS va c6 chiéu tring v6i chiéu ma ta ghi kich
thudc.

Line: Diém cudi gan v6i diém chon doan thing 1a tam ctia UCS méi.
AutoCAD sé& chon truc X sao cho doan thang ta chon nim trong mat phang XZ
ctia hé toa do mdi.

Point: Tam diém s& tr& thanh goc toa do ctia UCS mdi.

2D Polyline: Diém d4u tién cta da tuyén sé& 1a goc toa do cia UCS mdi.
Truc X nim theo huéng dén di€ém thit hai cuia da tuyén.

2D Solid: Diém dau tién ctia 2D Solid 12 g6c toa do cia UCS méi. Truc
X nim theo huéng clia dudng thang di qua hai diém dau tién clia Solid

Trace: Diém dau tién ctua Trace (from point) s& 1a goc toa do cua UCS
mdi. Truc X ndm doc theo dudng tam cua Trace

3D Face: Goc toa do cuia UCS méi 1a diém dau tién ctia 3D Face. Truc X
nam doc theo hai diém dau tién cta 3D Face. Truc Y di qua diém dau tién va
diém thit tu. Truc Z x4c dinh theo quy tic ban tay phai.

Shape, Text, Block...: Diém chén sé& 1a goc toa do mdi.

11. MO HINH 3D DANG KHUNG DAY VA MAT 2 Y% CHIEU.

II.L1. M6 hinh dang khung déy (Wireframe) — Lénh Line, 3Dpoly,
Spline, Pedit, Trim

— Mo hinh dang khung day (Wireframe) 12 mo6 hinh chi c6 céc canh. Céc
1énh tao mo hinh 3D khung day 1a Line, 3Dpoly, Spline, Arc, Circle. Lénh Line

vé trong 3D tuong tu nhu lénh Line vé trong mit phang hai chiéu, nhung ta thém
vao cao do (truc Z)

— Céc canh clia m6 hinh khung day c6 thé 1a canh thang hodc canh cong

— Céc canh va dinh cia mo hinh khung day phai théa man cic diéu kién
sau:
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+ MOoi dinh ¢6 mot toa do duy nhat
+ M0oi dinh dugc noi véi it nhat 3 canh
+ M0i canh chi ¢6 2 dinh

+ Mobi mat ¢6 it nhét 3 canh va tao thanh mot viing kin

V4

a. Pa tuyén 3D — Lénh 3Dpoly

— Lénh 3Dpoly tao cic da tuyén 3 chiéu bao gom cdc phan doan la céc
doan thang

Command: 3Dpoly

From point: Diém ddu tién cuia da tuyén

Close / Undo | <Endpoint of line>: Nhdp diém cuoi cua mot phdn doan

Close / Undo | <Endpoint of line>: Nhdp diém cuoi hodc — dé két thiic
Lua chon:

+ Close: Péng da tuyén béi cdc dudng thang noi diém dau va diém cudi
da tuyén

+ Undo: Xod mot phan doan vur vé
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el
-:Ic-siﬂg‘:’.:_:

sedgmant

b. V& duong cong Spline
— Sur dung 1énh Spline dé vé cic dudng cong trong khong gian.
Command: Spline

Object | <Enter first point>: Chon diém ddu ciia duong cong

TWA,

Vi du ta v& mot vong dudng xoan 6¢ chung quanh goc toa do bang cédch

nhap toa do tru
Command: Spline !
Object | <Enter first point>: 50,0 /
Enter point: 50<30,5 /
Close/Fit Tolerance/<Enter point>: 50<60,10 /
Close/Fit Tolerance/<Enter point>: 50<90,15 -/
Close/Fit Tolerance/<Enter point>: 50<120,20 -~/

Close/Fit Tolerance/<Enter point>: 50<360,60 -/
Close/Fit Tolerance/<Enter point>: ./
Enter start tangent: ./

Enter start tangent: ./
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c. Hiéu chinh da tuyén 3D — Lénh Pedit
— Dé€ hiéu chinh cic da tuyén 3D ta ding lénh Pedit

Command: Pedit

Select polyline: Chon da tuyén 3D cdn hiéu chinh

CloselJoin/Width/Edit vertex/Fit/ Spline/Decurve/Ltype gen/UndoleXit <X>:
Cac lua chon:

+ Close (Open): Dong mot da tuyén hd hoac mé mot da tuyén kin

+ Spline curve: Chuyén da tuyén dang chon thanh mot dudng Spline

+ Decurve: Chuyén cdc phan doan clia duong Spline, pline thanh cdc
doan thang.

I.2. Kéo cdc ddi tuong 2D thanh mat 3D — Elevation, Thickness

— Elevation: Dinh d6 cao. Thickness: Pinh d¢ day - 1a khoang cach nho ra
khoi cao do. Ta c6 thé kéo cac doi tugng 2D (Line, Arc, Circle, Pline...) theo truc

Z thanh mat 3D (mo6 hinh dang nay goi 122 /5 chiéu)
— Céc thuat ngir:

+ Elevation: Goi 12 cao do, 1 do cao cac déi tugng 2D so v6i mat phang
XY va UCS hién hanh.

+ Thickness: Goi 1a do day (néu gid tri nho) hodc chiéu cao kéo cic doi
tuong 2D theo truc Z.

— Thong thudng ta gan cao do va do day theo cédc cich sau:
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+ Dinh bién ELEVATION va THICKNESS truéc (bang 1énh Elev) sau
dé vé cac doi tugng 2D

+ Sau khi v€ cac do6i tuong 2D xong (1énh Line, Arc, Circle.....) ta st
dung cac lénh hiéu chinh (Change, Ddchprop, Chprop, Ddmodify) dé hi¢u
chinh do day (THICKNESS) va Iénh Move, Change dé chinh mo hinh theo do
cao (ELEVATION)

— C4c doi tugng c6 thé kéo thanh mit 3D gém c6: Line, Arc, Circle, Donut,
Pline, 2Dsolid, Pline c6 chiéu rong...

+ Hinh da gidc kéo thanh cac mat 3D ho hai dau
+ Puong tron, Donut kéo tao ra cdc mat kin
+ Pline ¢6 chiéu rong (Width) va 2D Solid kéo thanh mat kin

— Khi gié tri bién ELEVATION khéc 0 thi mat phang lam viéc s& nim
song song v6i mat phang XY va cach mat phang nady mot khodng bang gid tri clia
bién ELEVATION.

<< . F
Q with elevation with t

Elew=0  Elaw=2

hickness

Vi du: V& mo6 hinh chiéc ban

Gido vien: Nguyén Minh Die — Xhoa CNTT =129



Gido buinds, Thict he AutsCAD

II1. 3DFACE VA CAC MAT 3D CHUAN
III.1. M&t phéng 3D — Lénh 3DFACE

— Lénh 3Dface tao cic mit 3D ¢6 bon hodc ba canh. M6i mit dugc tao boi
léenh 3Dface 12 mot d6i tuong don, ta khong thé thuc hién lénh Explode pha v
cac doi tugng nay.

Command: 3DFACE .
First point: Chon diém thir nhdt ciia mdt phdng (1)
Second point: Chon diém thir hai ciia mdt phdng (2)

Third point: Chon diém thit ba ciia mdt phdng (3)
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Fourth point: Chon diém thir tuw ciia mdt phdang (4) — Nhdn Enter tao mdit
phdng tam gidc

Third point: Chon tiép diém thit ba mdt phdng ké'tiép hodc Enter

Fourth point: Chon tiép hodic Enter dé két thiic lénh

iy &Y

vizible edges invisible edges

&

— Pé khong xudt hién mot canh clia mat phang trudc khi tao canh dé tai
dong nhéc ta nhap I (invisible) va dat biéen SPLFRAME = 0.

— Pé lam xudt hién cdc canh clia mat phang bi che khuat ta dat bién
SPLFRAME =1 va thuc hién lénh Regen.

l1.2. Che hodic hién cdc canh cla 3Dface - Lénh Edge

— Lénh Edge ding dé che hodc hién cic canh ciia 3Dface
Command: Edge
Display/<Select Edge>: Chon cdc canh cdn che
Cac lua chon:

+ Select Edge: Chon céc canh can che, dong nhic nay s& xudt hién lién
tuc cho phép ta chon nhiéu canh khac nhau. Khi két thic 1énh nhan Enter.

+ Display: Lam hién lén cac canh dugc che khuat

Gido vien: Nguyén Minh Die — Xhoa CNTT = /37



Gido buinds, Thict he AutsCAD

l11.3. Cac ddi tugng mat 3D — Lénh 3D (3D Objects)

— Cac doi tuong mat 3D (3D co s6) duge tao theo nguyén tic tao cidc khung
day va dung 1énh 3Dface dé tao cdc mat tam gidc va tit gidc. Khi pha v cdc mo
hinh dang nay biang 1énh Explode ta thu duoc cdc mat 3, 4 canh va cdc dudng
thang riéng biét. Do d6 véi cdc mat nay ta cé thé dung cdc phuong thifc truy bat
diém d6i v6i cdc doan thang cha cdc mat nhu: MIDpoint, INTersection,
ENDpoint... Cic miat 3D chuén c6 thé tao tir cdc 1énh Revsurf va Tabsurf

— C6 9 d6i twong chuin mat 3D:
+ Box: Mat hop chit nhat
+ Cone: Mait nén
+ Pyramid:Mait da dién
+ Sphere: Mat cau
+ Torus: Mat xuyén

— D€ thuc hién tao cdc doi tuong 3D ta ¢ thé goi hop thoai 3D Objects
bang 1énh 3D hoac cdc lénh: AI Box, AI Cone, AI Dome, AI Dish,
AI Shpere, AI Pyramid, AI Torus, AI Wedge

Command: 3D J

[Box/Cone/DIsh/DOme/Mesh/Pyramid/Sphere/Torus/Wedge]: Lua
chon vé cdc mdt 3D chudn
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3 Objects

H oo dd
Pyramid
Wwhedge
Darne
Sphere
Cone
Torus
Dish
Mesh

| Cancel |

a. Mat hop chir nhat Box — Lénh AI Box

Lua chon Box trong 1énh 3D hoic 1énh AI_Box ding dé tao ciac mat hinh
hop chit nhat.

Command: AI Box ./

Corner og box: Chon diém goc trdi phia dudi ciia hop

Length: Chiéu dai cua hop — Khodng cdch theo truc X

Cube/<Width>: Chiéu rong theo truc Y — Chon Cube dé tao hinh hop

chit nhdt vuong
Height: Chiéu cao ciia hop theo truc Z

Rotation angle about Zaxis: Goc quay so voOi truc song song voi truc Z
va di qua diém Corner of box.

length

]

b. Mat non Cone — Lénh AI Cone

width
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Lua chon Cone hoic dung 1énh AI_Cone ding dé tao mét nén, nén cut va

mat try tron.
Command: AI Cone ./
Base center point: Tdam cuia vong tron ddy hinh non
Diameter/<Radius> of base: Ban kinh vong tron dady

Diameter/<Radius> of top: Bdn kinh vong dinh mdt non cut: Gid tri nay
= 0 thi ta dugc mdt nén. Bang ban kinh vong tron dady thi ta duoc mdt tru tron.

Height: Chiéu cao hinh nén
Number of Segments<16>: So cdc duong chdy noi hai mdt dinh va day.

top radius

height ‘
base |
raclius

c. Mat nira cau duéi DIsh — Lénh AI Dish

top diameter =10

Lua chon Dish hoac 1énh AI_Dish diing d€ tao mat nira cau dudi.
Command: AI Dish A
Center of dish: Tdm ciia mdt cdu
Diameter | <radius>: Bdn kinh hodic duong kinh mdt cdu
Number of longitudinal segments <16>: Cho s6 duong kinh tuyén

Number of latitudinal segments <8>: S6 cdc duong vi tuyén

diarnetear

radius—\\ .
[ | ]

d. Mat nura ciu trén Dome — Lénh AI_Dome

Lua chon Dome hoic lénh AI_Dome ding dé tao mit nira cau trén

Command: AI Dish A
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Center of dish: Tdm cua mdt cdu
Diameter |/ <radius>: Bdn kinh hodc duong kinh mdt cdu
Number of longitudinal segments <16>: Cho s6 duong kinh tuyén

Number of latitudinal segments <8>: S6 cdc duong vi tuyén

diameter—/

e. Mat luoi Mesh — Lénh AI_Mesh

Lua chon Mesh hoac dung lénh AT Mesh ding dé tao mat luéi 3 chiéu.
Cén xdc dinh 4 dinh va cho mat do M, N cua lu6i (M, N nam trong khoang 2-
256)

Command: AI_Mesh ./

First corner: Chon diém goc cua ludi (1)

Second corner: Chon diém goc thit hai cia ludi (2)
Third corner: Chon diém goc thit ba ciia luéi (3)
Fourth corner: Chon diém goc thu bon ciia ludi (4)
Mesh M size: S6 mdc ludi theo canh (1)(2) tir 2 dén 256
Mesh N size: SO mdc ludi theo canh (1)(4) tir2 dén 256

i 3

2

f. Hinh da dién Pyramid — Lénh AI Pyramid

Lua chon Pyramid hoac lénh AI_Pyramid ding d€ tao mat da dién (mat
12 cdc mat phang tam giac hodc tif gidc)
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Command: AI Pyramid ./

First base point: Diém thir nhdt cuia day (1)
Second base point: Diém thit hai cua ddy (2)
Third base point: Piém thit ba cua ddy (3)

Tetrahedron | <Fourth base point>: Chon diém thit tu ciia ddy (4) hodc
chon Tetrahedron thi ddy la mdt phdng tam gidc

Ridge/Top/<Apex point>: Nhdp toa do dinh da dién
Ridge: Dinh la mot canh
First ridge point: Diém thir nhdt ciia canh
Second ridge point: Diém thit hai ciia canh
Top: Dinh la mdt tam gidc hodc tir gidc
First top point: Diém thir nhdt ciia mdt dinh
Second top point: Diém thit hai ciia mdt dinh
Third top point: Diém thit ba cua mdt dinh

Fourth top point: Diém thit tw cua mdt dinh

ridge top 4 .
1 poﬁ'rts \2 points 1 g~ 3 apex point 1
2

3 o

top points 3
1 2

g. Mat cau Sphere — Lénh AI Sphere
Lua chon Sphere hoac 1énh AI_Sphere dung dé tao mat cau
Command: AI Sphere .
Center of sphere: Chon tdm cua mdt cau (1)

Diameter |/ <radius>: Bdn kinh mdt cau hodc duong kinh
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Number of longitudinal segments <16>: Cho so duong kinh tuyén

Number of latitudinal segments <8>: S6 cdc duong Vi tuyén

raclius
N\

h. Mat xuyén Torus — Lénh AI Torus

Lua chon Torus hodc lénh AL Torus dung dé tao mat hinh xuyén

Command: AI Torus 4

Center of torus: Tdm ciia mdt xuyén (1)

Diameter | <radius> of torus: Bdn kinh hodc duong kinh vong xuyén ngodi
Diameter | <radius> of tube: Bdn kinh hodc duong kinh vong xuyén trong
Segment around tube circumference <16>: SO cdc phdn doan trén mdt ong

Segment around torus circumference <16>: So cdc phdn doan trén mdt ong

torus diarnater
tube

diarneter

i. Mat hinh ném Wedge — Lénh AI_ Wedge
Lua chon Wedge hoac 1énh AT Wedge dung dé tao mat hinh ném
Command: AI Wedge -
Corner of wedge: Toa do diém goc mdt day hinh ném (1)
Length: Chiéu dai hinh ném theo truc X
Width: Chiéu rong hinh ném theo truc Y

Height: Chiéu cao hinh ném theo truc Z
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Rotation angle about Z axis: Géc quay chung quanh truc song song
Vvoi truc Z va truc nay di qua diém Corner of wedge

height —

oy
lemgth ‘

wirh b
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