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Vé ky thudt 2 Trung cdp nghé Bac Ninh

|a chir viét tit cha cum tur tiéng Anh Computer Aided Desingn.
Hién nay thuat nglr CAD ngay cang tré nén phé bién trong ky thuat néi chung va
trong nganh xay dung noéi riéng. N6 da tao ra mét phuang phap thiét k&€ mai cho
cac kién tric su va ky su xay dung.Trong tiéng Viét nd c6 nghia la thiét ké trén
may tinh hay cling cé thé goi 1a thiét k& véi su hd tro cud may tinh. Viéc thiét ké
trén may vi tinh giip cho ban c6 thé I&n dudc nhiéu phuong an trong mét thoi
gian ngan va slta d6i ban v& mét cac nhanh chéng va dé dang hon rat nhiéu so
véi cach lam thd cong. Ngoai ra ban c6 thé tra hdi cac dién tich, khoang
cach..truc ti€p trén may.
AutoCAD la mét phan mén thiét ké trén may vi tinh ca nhan dudc st dung tuong
d6i réng rai trong cac nganh :

0 Thiét ké kién truc - xay dung va trang tri n6i that.

0 Thiét k& hé théng dién, nudc.

(1 Thiét k& co khi, ché tao may.

[ Thiét k& hé théng chiéu sang cho cac cong trinh van hoa nhu trong cac
rap

M®i phién ban clia AutoCAD lai kém theo nhiing dic diém méi, nhiing cai
ti€n va bé xung tién ich méi. Nhan xét v6i 04 phién ban gan day nhat Ia
AutoCAD 14; AutoCAD2000 ;

AutoCAD 2002 va AutoCAD 2004 cho thay :
[ Phién ban AutoCAD 2000 so véi AutoCAD 14 da c6 su thay ddi I16n vé giao
dién. TU ché& dd chi c6 thé ma tung tai liéu (Single Document), chuyén sang ché
dd cho phép ma nhiéu tai liéu cung lac ( Multiple Document). Ché dé thu phong
vé hinh linh hoat thay cho ché& do thu phéng théng qua hop cong cu (hodc dong
lgnh)...

AutoCAD 2004 ké thira cac tinh nang uu viét ciia AutoCAD 2000 ,2002
va cung cap
thém nhiéu céng cu thiét ké&; cac dac tinh; cac tiéu chuan; hé trd manh mé viéc
chia sé va tich hdp thong tin...Tuy nhién cling nhu cac hang phan mém I16n khac,
viéc phat trién cho ra ddi cac phién ban ti€p sau bao gid ciing 1a su phat trién, k&
thtra nhing tinh hoa tir phién ban trudc, do vay xét trén phuong dién ngudi dung
thi cang phién ban sau chuong trinh cang tré néndé st dung; tinh nang cang
manh mé hon va cang gilp cho viéc thiét k& tré nén nhanh chéng, dé dang va
hiéu qua hon.
Cac doi hoi vé cau hinh
AutoCAD 2004 yéu cau can c6 moi trudng hé diéu hanh 1a Windows 2000;
Windows XP... v8i cau hinh may t6i thi€u |a Pentium 233 (hoic tuong duong),
64MB Ram;
b hin thi Video c6 do phan gii 800x600 ché dé mau téi thidu Ia 256 m
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Chuong 1: Str dung chuong trinh va cac lénh thanh lap ban vé
Autocad

1. Gié6i thiéu st dung chuong trinh Autocad
1.1 Khéi dong Autocad.

Cach 1: Sau khi da cai dat Autocad, trén man hinh nén Windows c6 biéu tuong clia

chuong trinh, hdy kich kép chudt vao biéu tuong nay dé khéi dong

Autocad.

Cach2: Hoac vao Start\Program\Autocad 2002\Autocad 2002 (hoac 14, 2000,
2004, 2008..) sau d6 xudt hién hop thoai startup dé lua chon: m& ban vé cii (open
drawings), tao 1ap ban vé méi theo mau (create Drawings)

7 AutoCAD 2002 Today == B

My Drawings %‘ ‘éﬂ Bulletin Board —IEEI§|

| Open Drawings || Create Drawings | (RS Ll AN

DesignCenter Symbol Libraries or Edit Use this bulletin hoard to past yaur own
Web content. CAD managers can use
this feature to cormmunicate with their
design team and pravide links to block
libraties, CAD standards, or other files
and folders available on the company
intranet. Edit this default view by
choosing the Edit button. Enlarge the
view by selecting the + button.

To access an HTML template that
dynamically adapts to both views, click
here

Symbaol libraries not installed

Lrlw

Norkplace

i by W

EIER

autodesk” Is your software up to date?
PointA Your starting point for i DESIGN Open Autadesk Point A to check whethar any

Live Updates or extensions are available now.
News & views L Product Support L Industry Resources] Catalogs b Productivity Center

*Thoat khoi Autocad

- Trudc khi thoat khoi Autocad can nhé ghi lai ban vé dang ma trén may:

Vao File --> Save --> dat tén tap tin va lya chon thu muc chita n6 -->

- Thoat khoi Autocad:

Chon mot trong cac céach sau:
+ File --> Exit
+ Kich chuot vao nit Close dong lai chuong [=l8I%] trinh (nit c6 d4u nhan)
+ GO 1énh: Quit
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1.2 C4u trdc man hinh d6 hoa.

Thanh menu chita
Thanh cong cu

| File Edit Yiew Inzet Format Toole Draw DimefEion  Modify Image 'Window Help
PR 8Ratbad oc GOCBRR ~L G ectGa@mid? +
|J E=usdOo =12 |[OByLayer =] BylLayer ||| ByLaver |/l EvCaior ;”

= =10|x

=L

b

AHJ02and0 b &N

S YN EC0 AL BFEICPBEDRE S

o B -

W v BRI Layoutl 4 Layout?

»

Command :
Command : Specify opposite corner:

Command : N ‘! ! _’_I

" [BBE57, 52712, 10 | SHAF| GRID| ORTHO|[POLAR [OSNAP [DOTRACK LWT|[MODEL

Fl

Dong lénh

I, Thanh menu chtra tén nhém 1€nh: con goi 1a menu hang ngang. Khi kich chu6t vao
mot tén nhém 1énh ndo d6 s& c6 mot danh sich céc lénh trong nhém dé dé xuong dé
nguoi vé s dung
2, Thanh cong cu: chita cic nit 1énh hay dung dé xir 1y tap tin hodc thao tic v6i viing
dang vé
3, Thanh nhém cdc thudc tinh: chita thudc tinh cac 16p vé dugc st dung (loai dudng
nét, cd, mau sic...)
4, Thanh cong cu vé va hiéu chinh: chtta cac nit 1énh vé hoac chinh stra d6i tuong vé
5, Con tr6 d6 hoa: Diém giao nhau cua hai soi toc, con tro dé vé
6, Dong 1énh: noi nhap 1énh vé tu ban phim.

1.3 Thanh cong cu Toolbar.

AutoCAD 2004 c6 tat ca 24 thanh Toolbar. mdi hdp chon (Toolbox) lai lién
quan dén moét Iénh hoac chiic nang cu thé nao d6 cla méi trudng CAD. D& goi
Toolbar nao dé co thé thuc hién nhu sau :

Chon Menu View - Toolbars... sé xuat hién hop thoai hinh 1.2. Tl hop

thoai nay néu muén Toolbar nao dé dudc hién thi chi viéc bam chudt Ién hop
chon '@ (bén trai) tén clia Toolbar d6. Sau khi Toobar da dugdc hién sé thay xuéat
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hién dau chon bén canh tén * Toolbar d6, néu muén théi hién thi chi viéc bam
lai vao hop chon la dugc.Viéc st dung cac hop cong cu (Toolbox) ti cac
Toolbar dé thuc hién cac Iénh AutoCAD néi chung 1a kha

nhanh va tién dung.

Cac hodp cong cu lai dudc thiét ké theo dang dé hoa kha truc quan, khi di
chuyéncon trd chudt Ién phan man hinh clia hdp cdng cu, con thay xuét hién I6i
nhac (Tooltip) cho biét day 1a hdp cong cu gi, do vay viéc st dung toolbar lai
cang trd nén truc quan va tién dung.

Tuy vay néu trén man hinh clia AutoCAD ta cho hién tat ca 24 Toolbar thi
phan man hinh sé trd nén rdi, rat khé quan sat, téc do thuc hién 1énh ciing sé bi
chdm hon do vay ngudi ta thudng chi cho hién nhiing Toolbar can thiét nhat,
hay dugc st dung nhat ma thoi.

I Cugtomize

Comnands | Tookes | Fropsties || Kevbosd | T ool Fakiies

Tk Memi Group
O -~ T — [ ..
| |Cab =ramdade
[ | O i e i T-11
[ [ Benane.._|
| |Dr=% Orde Limbat
[ S [ Deere |
[zt
[#] L=
CLapcus [ Leroe butors
[=]Madiy [+#] Shwce TonlT ipz on oo beiz
F g‘:‘:{ :;Inap !:_E-hu.u thartcul kaye in Tod Tipx
[=]Progoemiiing
[]R=fedi
[CIR =bet e
[CIA=rader wr
| [Clos= | | Helo |
Hinh 1.2 - Hign thi Toolbar theo véu cfu cla naudi sif duna.
Standard
Standard: D WH 232 =00 2 £ - LXeX @EM @

Day |4 thanh c6éng cu chuan chira cac nat Iénh ma ta thudng xuyén sl
dung dén
nhu save, Open , Undo rat can thiét khi s&r dung AutoCad ban khéng nén

tat thanh cong cu chuan na
Draw

mm://JODKGQNGGQ%-E@A

Pang Van Hoan




Vé ky thudt 2 Trung cdp nghé Bac Ninh

La thanh cng cu chita cac Iénh vé co ban ma ta thuong xuyén st dung
nhu Line, Circle, text....

[\~ TP 7 3

. G oo
Modify : < ¢ 4 & 58

Thanh céng cu nay dung dé chinh stra, thay ddi lai cac thudc tinh cla chi

tiét vé
. [ BuLayer w ByLayer v ByLayer w
Properties :

Thanh céng cu nay thudng s dung dé hiéu chinh nét vé

poege o [
Dimension;l""l‘»ﬂ O A NE M E e A LS Standad v | £

Thanh céng cu nay st dung dé ghi cac dudng kich thuéc cho ban vé
Object Osnap: | SAXK- QRO LB - AN

Truy bat diém chinh xac.
1.4 Sir dung dong Iénh Command:
Trong Autocad cé nhiéu cdch goi 1énh vé: Dung chuot chon 1énh vé trén céc
thanh cong cu hodc chon 1énh trong cdc menu 1énh hay c6 thé go tén 1énh truc tiép
t ban phim tai 6 Command:
B AutoCAD 2008 - [Drawing1.dwe] BER

'8 File Edit View Insert Format Tocls Draw Dimension Modify Window Help  Express

2D Drafting & Annctation vEE  DWEdE &A@ 9 25

AutoCAD menu utilities loaded. ~
b

Command: line < >

0.06 000D shAP| GRID| ORTHO| POLAR| [osap [oTRack [oucs [ovn Lo [l 8 4| Annctston Scale: 1/ ~ [
sistart AiD® > [Gwnd. |am. |Teot. | @cwo. | Dake. Ao R’)‘h 6:00 PM
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2. Cac lénh thanh 1ap ban veé.
2.1 Gidi han vung vé.
* Lénh Limits
Chiic nang: Xac lap gidi han ban vé (kich thudc viing d6 hoa)
Diém géc trai phia dudi (Lower left corner) <0,0>: gd Enter chdp nhan
Diém gbc phai phia trén (Upper right corner): 210,297 (cho khé gidy A4)

2.2 Pon vi vung vé.
*Lénh Units (UN)
Chitic nang: dinh don vi dai va don vi géc cho

I% Drawing Units

9 ~ 1A < Length Angle

ban v€ hién hanh Typer Tope:
Decimal w Deag/Min/Sec w

- Length: chon don vi chiéu dai Precisior Precision
+ muc Type: chon Decimal (theo TCVN) TN v | 00000 >
+ muc Precision: do chinh xac sau dau phay (0 [ Clocknise
hOaC 00000) . , Drag-and-drop zcale
- AngleS: ChQn don V1 20C Unitz to scale drag-and-diop content:
+ muc Type: chon Decima... (theo TCVN) ilinetsis 4
+ muc Precision: do chinh xédc sau dau phay Sample Dulput

A 1.500.2.004,0.000
(nén chon 0) 3.000<45d0'0",0.000
- Drag- and- drop scale: chon milimeters
Chuyén doi: 1 inch=1" =72 pt = 25,4 mm 0k J[ Concel |[ Dieion. || Helo

1 Foot =1'=12 inch = 304,8 mm
2.3 Dat ché d6 ORTHO:
Lénh Ortho thiét ldp ché do di chuyén con tré vé theotheo phuong truc X - ndm
ngang va phuong trucY - thang diing, khong di chuyén xién.
Command: Ortho
Enter mode [ON/OFF] <OFF>:
e (C4c lua chon:
On : MJ ché'do vé ORTHO
OFF :Tdt ché'do vé ORTHO
C6 thé nhan phim F8 hoac Ctr-L
Pat ché do vé truc giao
Khi dung lénh Line, Trace, Pline cin vé c4c nét thang ding va nim ngang thi phai
bat ch€ do truc giao.
+ Tur thanh trang thai, kich kép ORTHO
+ Tai dong Iénh, nhap Ortho (hoac an phim F8)
Tuy chon
Command: Ortho
ON/OFF <OFF>: Nhéap ON hoac OFF, hoac . [
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u Trong vi du nay, mét dubing thdng b sir dung ché dé bat
T ORTHO. Toa 35 diém thir nhat 45 dudc x&c dinh va toa 4

! didm thir 2 1a vi tri noi 45t clia con 9.
Tt cTuEds ORTHO

, Tai déng trang thai, néu hién chu Ortho 1a dang d ché

46 vé truc giao, mudn vé nét xién, mudn xoay hinh mdt goc

bt ki b&ing con chudt thi phai 8n phim F8 48 t&t ch& 46 vé
Biachedy ORTHS | rye diag

1=

2.4 Thiét lap ban vé.
* Lénh Layer (LA)
Chitc nang: trong ban vé autocad céc loai dudong nét dugc phan ra thanh cdc nhém mébi
nhém 1a mot 16p v€ riéng, cac 16p v€ nay trung 1én nhau hinh thanh ban v& (mdi 16p
giong nhu mot to gidy dat chong 1én nhau hinh thanh ban vé). Trong moéi 16p duoc dat
céc thudc tinh nhu loai dudng nét, ¢d nét v&, mau sic, ma 16p hodc tat 16p...
Khi goi 1énh hop thoai Layer Properties Manager xuat hién:

Name: tén nét vé

On: bat hoac tat 16p vé

Freeze: dong va lam tan bang 16p vé

Lock: khod va mé khoa cho 16p

Color: dat mau nét vé

Line type: gan dang duong nét cho 16p vé

Lineweight: gan chiéu rong nét vé khi in ra gidy cho tirng 16p vé
Muon xo4 bét 16p vé&: chon 16p va nhan Delete

Vi du : Thong thudng trong mot ban vé ta phai tao céc 16p véi cdc mau va kiéu dudng nét nhu
sau :

Tén Layer Trén muc New Trén muc SetColor Trén muc SetLtype
1- Co ban COBAN den -Black Continuous — Nét lién
2- Khuit KHUAT den -Black Hidden - Nét dut
3- Puong truc DTRUC do -Red Center - Nét chéim\gach
4- Kich thuée KTHUOC xanh -Blue Continuous — Nét lién
Pang Van Hoan u
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Chii y : Trong hop thoai nay ta déng thoi ciing 14y dugc cdc kiéu dudng nét giong nhu Iénh
LINETYPE.



Chuong2; Cac lénh vé co ban.

1. Thiét lap hé toa do.

1.1Hé toa do sir dung

— Khai niém toa do:

+ La tap hop cdc s6 xdc dinh vi tri ciia cac diém trong khong gian.
+ Trong khong gian hai chiéu toa do xdc dinh vi tri ciia mot diém 1a mot
bo gdm hai s6 (x,y), trong khong gian 3 chiéu 1a bd gébm 3 s6 (x,y,z). ¥ nghia
ting so trong bo s6 phu thudc vao hé toa do duoc st dung trong AutoCAD,
ngudi ding c6 thé tuy y st dung cdc hé toa do.
— Céc hé toa @6 bao gom:

+ Heé toa do Dé Cac: Dung trong mat phang va khong gian. Trong mat
phang 12 1 bo hai s6 x, y tuong ing véi hai gid tri 12 do dich chuyén tir mot diém
goc ¢b toa do 0,0 dén vi tri twong Gng cla truc ox, oy. Tuong tu trong khong gian
1a bo 3 s6 X, y, z. Khi nhap cac gia tri ctia toa do thuoc hé nay trong AutoCAD

céc gid tri dugc phan cach nhau boi dau phay (“,”). Y
Yo M(Xo, Yo)
Vi du:
Trong mot khoang diém - M ¢6 toa do M(25, 20) 5 o X
A Command line: 25,20 [

(10,20

25,20)

(10,5) (25,5)
(0,0
Trong man hinh AutoCAD toa do 0,0 ndm & gbc dudi bén trdi clia man
hinh con v6i céc truc toa do khiac nhu quy dinh trong todn hoc. Tuy nhién ta
khong thé tuy y chon goc toa do ¢ vi tri bat ky bang lénh UCS
+Toa do tuwong déi ( @X,Y) Nhap toa do dugc tinh tir toa do diém vé trudc
do.

+ Toa do cuc: (dist<angle): xac dinh khoang cach va gia tri goc theo diém vé

trude do.
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YA

Yo MR, @)

S 4

Dung trong mat phang, vi tri mot diém duoc xac dinh 12 1
bo hai s6 d < a 1a khoang céch d tir goc toa do dén diém can x4c dinh va géc o
hop bdi truc ox va nilta dudng thang xuat phat tir goc toa do di qua diém cin xac
dinh. Néu gbc quay thuan chiéu kim déng hé a > 0, nguoc chiéu kim déng ho
a < 0, gia tri cua géc duoc tinh bang do.
Toa do cuc duogc viét quy udc nhu sau:
Command line: d, ¢ (hoic d < @)
d: La chiéu dai
¢: La goc quay

+ Toa do cau: Dung trong khong gian, x4c dinh vi tri ctia diém trong
khong gian 3 chiéu gébm 1 bo 3 s6 d<a < ¢
d khoang cich tir diém can x4c dinh —> g6c toa do (0,0,0)
a 13 gé¢ quay trong mét phang Xy so véi truc x
@ 12 géc hop véi mat phing xy so véi diém x4c dinh cudi cing nhat trong ban V&,
Vi du:
Piém M trong khong gian cich goc toa do (0,0,0) 12 20 mm xoay trong mat phang xy 12
30%va géc hop véi mit phing xy 1a 45°.
Command line : 20<30<45

1.2.Cach nhap toa do:

C6 6 phuong phap nhap toa do mot di€ém vao trong mot ban vé:
+ Dung phim chon (PICK) cta chuot (két hop véi cac phuong thic truy
diém cua doi tuong). Sir dung con trd dé chon cac diém trén man hinh
+ Toa do tuyét doi: Nhap toa do tuyét doi X,Y cua diém theo goc toa do
(0,0).
+ Toa do cuc: Nhap toa do cuc cta diém (D<a) theo khoang cach D
gifta diém véi goc toa do (0,0) va géc nghiéng a so v6i dudng chuan.
+ Toa do tuong doi: Nhap toa do ctia diém theo diém cudi cling nhat
xac dinh trén ban v, tai dong nhac ta nhap @ X,Y. Dau @ (At sign) ¢4 nghia la
Last poin (diém cu6i ciing nhat ma ta xé4c dinh trén ban vé ). Phu thuoc vao vi tri
diém so v6i goc toa do tuong doi ta nhap diu - trude gid tri toa do.
+ Toa do cuc tuwong doi: Tai dong nhac ta nhap @D<a
D (distance) 1a khoang cach giita diém ta cin x4c dinh va diém xéc
dinh cu6i cung nhat (last point) trén ban vé

2. Cac Iénh vé co ban
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2.1 Lénh vé& duwdng thang
a) Tén lénh : LINE Biéu tuong : /

b) Cong dung:

Lénh nay cho phép vé& cic doan thang don va doi lién tiép. Pong thoi né con cho
phép vé cac dudng tu do bang chuot.

c¢) Cach thuc hién 1énh :

cl. Command: Line hoac (L)
c2. Bi€u tuong: /
T‘;I. File Edit WView Insert Format Tools m Dicoamgion hledifa  Mlindauw
— Modeling r
| 20 Cwafting & Annotation w |;§E i
Line

c3. Al T — -

From point: (Nhdp toa do diém ddu tién)

To point: (Nhdp toa do diém cudi cua doan thang)

To point: (Tiép tuc nhdp toa do diém cudi cua doan hodc dn Enter
dé ket thuic lénh)

Néu go C sé toa thanh hinh khép kin.

2.2 Lénh vé cung tron

4

a) Téen lénh : ARC Biéu tugng :
b) Cong dung:

Lénh nay cho phép v€ cung tron v6i céc lva chon khac nhau.
c¢) Cach thuc hién 1énh :

Ngim dinh vé cung tron qua 3 diém. Mu6n vé véi céc lua chon khdc ta phai vao
thuc don ARC trong thuc don DRAW.
Gom céc lua chon:

+ Start : Diém dau.
+ Center  : Tam cung tron.
+ End : Diém cu6i.

+ Angle  : G6c chan.
+ Direction : Huéng phét trién.
+ Length : Dai

e Dé v& ARC c6 11 phuong phép:
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£ 36ors
Circle oo
N & Start, Center, End
@ Donut - i
~ spi I, Start, Center, Angle
ine
= ;7’_ Start, Center, Length
Eliipse L4
Block 4 .""FJ. Start, End, Angle
E’H- Start, End, Direction
B Table... - ]
{ | start, End, Radius
Paint s
ﬁ Hatch... r: Center, Start, End
!—N. Center, Start, Angle
1 l Gradient...
- &, Center, Start, Length
H Boundary. ..
[Sy Region r'; Continue

cl Vé cung tron qua 3 diém ( Start point, Second point, End point):

| 7~ zecints

e Day la dang mic dinh, ta c¢6 thé nhap toa do tam ngay sau khi goi lénh.
¢ Dang thic lénh:

Command : A -/

Center/<Start point>:vao diém P1

Center/End/<Second point>:vao diém P2

End point : vao diém P3
e Vidu:

Command: a
ARC Center<«<Start point:x: 100,120

Center<End<<Second point:: 150,200

End point: 180,165

4%'(180,165)

C100.200)

=

4

c2.Vé cung tron qua diém dau, tam, diém cuéi ( Start point, Center point, End
point):

e Tatra 101 C khi c6 nhic nho "Center/End/<Second point>: "

¢ Dang thic 1énh:
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Command : A -/

Center/End/<Secondpoint> :vao diém Pl

Center/End/<Secondpoint>: c

Center : Vao diém P2

Angle/Length/ of chord/<End point>:Vao diém P3
e Vidu:

Command: a
ARC Center~-<Start point:: 120,100

Center~End-<Second point:: o
Center: 170,165

AnglesLength of chord-<End point:: 115,230

(115,230
1 (701650
%

<
c3 Vé cung tron qua diém ddu, tam, géc & tam ( Start point, Center point, Include
Angle):
e Tatra 10i C khi c6 nhic nho "Center/End/<Second point>:" va tra 161 A khi ¢6
nhic nh& "Angle/Length of chord/<End point>:".
¢ Dang thic 1énh:
Command : A —/
Center/<Startpoint>:vao diém Pl
Center/End/<Second point> :C
Center:Vao diém P2
Angle/Length of chord/<End point>:A
Include Angle: nhdp gid tri goéc o tam
e Vidu:

Command: a
ARC Center-<Start point:: 100,200

Center-End-<Second point:: c
Center: 100,100

AnglesLength of chord-<End point:: a
Included angle: 125
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ciog,2000

—

Kl

C4 Vé cung tron qua diém ddu, tam, chiéu dai ddy cung ( Start point, Center point,
Length of chord):

e Tatrd 10i C khi ¢6 nhac nhé "Center/End/<Second point>:" va tra 16i L khi ¢6
nhic nhé "Angle/Length of chord/<End point>:".

¢ Dang thic lénh:

Command : A —/

Center/<Start point>:Vao diém PI
Center/End/<Second point>:C
Center:vao diém P2

Angle/Length of chord/<End point> :L
Length of chord: nhdp chiéu dai ddy cung

Vi du:

Comnmand: a
ARC Center-<Start point:: 100,200

Center-End-<Second point:: o
Center: 200,200

AnglesLength of chord-<End point:: 1
Length of chord: 120
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(100,200
21
C200,2003
1

—

4

C5, Vé cung tron qua diém ddu, cuéi, ban kinh ( Start point, End point, Radius):
e Tatrd 10i E khi ¢6 nhac nho "Center/End/<Second point>: " va tra 10i R khi ¢6
nhéc nhd " Angle/Direction/Radius/<Center point>:".
¢ Dang thic lénh:

Command : A -/

Center/<Start point>:vao diém PI

Center/End/<Second point>:E

End point:vao diém P2

Anglel/Direction/Radius/<Center point>:R

Radius: nhdp gid tri ban kinh

e Vidu:

Command : a
ARC Center-«<Start point:: 100,200

Center-End-<Second point:: =
End point: 200,200

AnglesDirection<Fadiu=z<<{Center point:: r
Fadiu=: B0
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1002000 200,200

—

]

C6, Vé cung qua diém ddu, cuoi, géc 6 tam ( Start, End point, Include Angle):
e Tatra 10i E khi ¢6 nhic nho "Center/End/<Second point>:" va tra 161 A khi ¢6
nhéc nhd " Angle/Direction/Radius/<Center point>:".
¢ Dang thic lénh:

Command : A —/

Center/<Start point>:vao diém PI

Center/End/<Second point>:E
End point:vao diém P2

Anglel/Direction/Radius/<Center point>:A
Include Angle: nhdp gid tri géc o tdm
e Vidu:

Command: a
ARC Center<<Start point:x: 100,200

Center<End~<<Second point:: &
End point: 200,200

angle-Direction<Radius-<Center point:: a
Included angle: &0

Pang Van Hoan



Vé ky thudt 2 Trung cdp nghé Bac Ninh

-+

Le00,2002

—

C7, Vé cung qua diém ddu, cuoi, tiép tuyén ( Start, End point, Start Direcction):
e Tatra 10i E khi ¢6 nhiac nhd "Center/End/<Second point>: " va tra 16i D khi ¢6

Nz

nhéc nhd " Angle/Direction/Radius/<Center point>:".
¢ Dang thic Iénh:
Command : A -/
Center/<Start point>:vao diém PI
Center/End/<Second point>:E
End point:vao diém P2
Anglel/Direction/Radius/<Center point>:D
Direction from start point: vao goc tiép tuyén

C8, Vé cung tron néi tiép duong thdang hodc cung tron:

Gia stt truéc dé ban vira vé duong thang hay cung tron,néu ban ddp lai nhic nhé
thinh4t bing Enter cung tron s& bat dau tai diém cudi clia cung tron hay dudng thing
da v€ truée d6 va noi ti€p véi ching.

Center/<start point>:
End point :vao diém cudi ciia cung tron.

2.3 Lénh vé dudng tron

]

a) Ten lénh : CIRCLE Biéu tuong :
b) Cong dung:
Lénh nay cho phép vé dudng tron véi cic lua chon khic nhau.
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@ Center, Radius
@' Center, Diameter

(:} 2 Paoints
(.: 3 Paoints
£&} Tan, Tan, Radius
c¢) Cach thuc hién lénh :
Ngam dinh v€ dudng tron qua tam va ban kinh. Mu6n vé véi cac lua chon khac
ta thuong phai vao thuc don CIRCLE trong thuc don DRAW. Gom céc lua chon:
+ Radius : Ban kinh.
+ Diameter: Duong kinh.
+Point  : Diém.
+ Tangent : Tiép tuyén.
cl. Tam va ban kinh ( Center and Radius):
e Day l1a tuy chon mic dinh nén ta c6 thé nhap toa do tam ngay sau khi goi lénh. Vi

du:
Command: circle
JP-2P-TTR~<Center point:r: 150,150
Diameter-<Radiu=s:: &I
4%, |
|
L:4:>
Kl

C2, Tam va duong kinh:
e Tatra 16i D khi ¢6 nhiac nhé "Diameter | <Radius>: " :
e Vidu:

Command: circle

3P Z2P-TTR-<Center point:: 200,200
Diamneter~-<Radiu=: <&0.0000:: 4
Diameter <100.0000:: 80

C3. Vong tron qua 3 diém (3P):
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e Tatra 10i 3P khi c6 nhiac nhé "3P/2P/TTR/<Center point>: "
e Vidu:
Command : circle

AP<2P+TTE-<Center point:: 3Ip
Fir=st point: &0.50

Second point: 170,150
Third point: 185,70

C4. Vong tron xdc dinh bang hai diém (2p):
e Tatra 10i 2P khi c6 nhiac nhé "3P/2P/TTR/<Center point>: "
e Vidu:

Command: circle

3P 2P-TTR-<Center point:: 2p
First point on diameter: 120,120

Second point on diameter: 300, 300
C5. Vé vong tron tiép xiic voi hai duong cho trudc va biét ban kinh (TTR):

e Tatra 16i TTR khi ¢6 nhic nho "3P/2P/TTR/<Center point>: "

e Vidu:
3p/2p/TTR/<Center point> : TTR (chon chiic nang TTR)
Enter tangent spec : xdc dinh duong thdng hodc duongtron thit nhdt P1
Enter second tangent spec : xdc dinh duong thdng hodc duongtron thit hai P2
Radius : Vao ban kinh cua vong tron

5 VO ST 161 v ] N 4 Tan, Tan, T
C6. Vé vong tron tiép xuc voi ba duong cho trutc
N
I B
S

2.4 Lénh vé Polyline

—)

a) Tén lénh : PLINE (Polyline) Biéu tuong :
b) Cong dung:

Lénh nay cho phép vé duong da tuyén véi cac lua chon khac nhau.
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c¢) Cach thuc hién 1énh :

e Dang thic Iénh:
Command: BN

From point:ban vao diém ddu cua Pline
Current line-width is 0.0000 (chiéu rong hién hanh cia duong Pline)
Arc/Close/Halfwidth/Length/Undo/Width/<Endpoint of Line): Xdac dinh mot

trong cdc tuy chon

¢ Close: Lam cho Acad vé mot doan thdng tix mot vi tri hién tai dén diém bdt
dau pline (giong close trong lénh Line).
¢ Length: Cho phép ban vé mét doan thing cé ciing géc véi phdn doan vé via
trudc dé va ban chi can cho biét thém do dai.Néu phdn doan trudc dé la
cung tron,doan thdng maéi sé tiép sic voi cung tron nay.
¢ Undo: Xod phdn doan vua vé truoc do(tuong tu nhu voi undo trong lénh
line).
¢ Width: Xdc dinh bé réng duong nét ciia phdn doan.Ban cé thé vao gid tri
zero(tuong tu nhu bé rong cua Line).Bé rong lon hon zero tuong tu nhu
Trace. AutoCAD sé nhdc nhd vao bé rong duong nét bat ddu va két thiic cia
phdn doan.
- Starting width : vao bé rong bdt ddu
- Ending wdth: vao bé rong két thiic
¢ Half width : xdc dinh phdn nita bé rong duong nét ciia phdn doan.
- Startting half-width: vao phdn nita bé rong bdt ddu
- Endinghalf-width: vao phdn nita bé rong két thiic
e (Cac phan doan Ia cung tron : Néu ban tra 16i Pline véi chiic nang Arc. Lénh Pline sé
bat sang mode V& cung tron vGi nhic nhd :
Angle/ Closel Direction/ Half-Wwidth/ Line/ Radius/ secondpt/ undo/ width/<endpoint
of arc>:
e Néu ta tra 10i bing mot di€ém, diém d6 duoc hiéu 1a diém cu6i ctia cung tron.Cac tuy
chon khac la:
-Angle: xdc dinh géc chdn cung va ban phdi ldn luot trd 1oi cdc nhdc nhd
- Include angle: (géc chdn cung)
- Center/Radius/<Endpoint>:(tdm bdn kinh diém két thiic)
- Center: xdc dinh tam cung tron
- Close : Khép kin Pline bang cung tron
- Direction: hudng cuia tiép tuyén tai diém ddu ciia cung tron
- Line : Bdt sang mode vé doan thdng
- Radius: nhdc nhd dé vao ban kinh cung tron
- Second pt: xdc dinh diém thit hai trén cung tron.
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Sau khi phat lénh xong ta phai cho diém xuét phat sau d6 CAD sé& hién 1én dong
thong bdo : Current Line Width is ... (bé rong hién thoi ctia dudong Pline 1a...).
Muon thay d6i tri s6 ctia bé rong thi ta phai cho tri s6 clia n6 theo kiéu cho do dai cua
doan thang (bing s6 va nhan phim ENTER hodc bAm chuot tai hai diém...) trong lua
chon Width ti€p theo. Con né€u chip nhan tri s6 d6 thi ta vé ti€p theo giong nhu v&
doan thang trong lénh LINE. Mic dinh duong PolyLine duoc vé giong nhu 1énh Line.

Sau d6 CAD s€ dua ra cac lua chon:

Arc/Close/Half Width/Length/Undo/Width < End point of line>

+ Néu muon v€ cung tron ta lua chon Arc (giong nhu Iénh v€ Arc) .
+ Lua chon Close : Cho phép déng kin da tuyén.

+ Lua chon Halfwidth: Cho phép vé véi bé rong bing nira bé rong da dat duoc khi sur
dung Iénh Width.

+ Length: Cho phép dinh chiéu dai ctia phan doan ti€p theo cua dudng da tuyén.
+ Undo: Cho phép huy phan doan vira vé.

+ Width: Dinh bé rong ctia phan doan tiép theo.

+ End point of line : Cho diém ti€p theo clia dudng Pline.

Chii y : Thuc hién nhanh viéc chon lua cdc thuc don bang phim go tat; Lénh nay ding
dé vé& cac miii tén bing cach chon bé day clia dudng nét thich hop hodc vé dudng luon
song khi st dung kém theo 1énh PEDIT.

2.5 Lénh vé hinh chir nhat

, Ll
a) Tén 1énh : RECTANG Biéu tuong :

b) Cong dung:

Lénh nay cho phép vé hinh chit nhat. Lénh RECTANG sir dung 1énh PLINE dé

dung hinh véi toa do 2 goc doi dién nhau.
c¢) Cach thuc hién lénh :

Sau khi phat Iénh xong ta phai cho vi tri hai dinh d6i dién ctia hinh chit nhat can

VE.
¢ Dang thic Iénh:

Command: RECTANGLE /

Chamfer/Elevation/Fillet/T hickness/Width/ <First corner>: xdc dinh goc thit nhdt
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hodc chon cdc tuy chon
Other coner: xdc dinh goc thir 2
Céc tuy chon:

¢ Width : Thay doéi do rong nét vé cua hinh chit nhdt
Chamfer/Elevation/Fillet/Thickness/Width/<First corner>: W
Width for rectangles <0.000>: ta vao gia tri do rong nét moi

¢ Fillet: Luon tron goéc hodc vat mép cua hinh chir nhdt
Chamfer/Elevation/Fillet/Thickness/Width/<First corner>: C
First chamfer distance for rectangle <0.000>: vao gid tri vdt géc thit nhdt
Second chamfer distance for rectangle <0.000>: vao gid tri vdt géc thir hai

e Vidu:

Command: ree /

RECTANGLE

Chamfer/Elevation/Fillet/Thickness/Width/<First corner>: f

Fillet radius for rectangles <0.0000>: 5

Chamfer/Elevation/Fillet/Thickness/Width/<First corner>: 50,100

Other corner: 200,50

Hs

A Dl

Chu y : Bé day ctia cdc canh hinh chit nhat giong nhu bé day ctia dudng PolyLine da
duoc lua chon truée do.

2.6 Lénh vé da giac

O

a) Tén lénh : POLYGON Biéu tuong :

b) Cong dung:
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Lénh nay cho phép vé da gidc déu nhi€u canh noi ti€p hoiac ngoai ti€p dudng
tron.

c¢) Cach thuc hién 1énh :
Dang thuc 1énh:

Command: POLYGON

Number of side<4> : xdc dinh s6 canh cua da gidc

Edgel/<center of polygon>:xdc dinh tam da gidc hodc chon vé bang cdach xdc
dinh canh:

Inscribed in circle/Circumscribed about circle (I/C) <I>:vao I hay C(I ndi tiép
/C ngoai tiép vong tron)

Radius of circle: xdc dinh ban kinh duong tron.Néu vao tri bang so,canh ddy sé

ddt theo goéc quay cia Snap(thuong la nam ngang).

e Vidu:

Command : pol
POLYSON Humber of =ides <43:: 6

Edge-<Center of polygon:: 100,200
Ins=cribed in circlesCircum=cribed about circle (I.C2) <Ix:

Fadiu=s of circle: &0

+

C100,2003
Tw

H _
] [ o
¢ Néu trd 1oi E cho nhdc nhd "Edgel/<Center of polygon>:" thi sé vé da gidc
déu bang cdch xdc dinh mot canh ciia da gidc.
Edgel/<Center of polygon>.:C
First endpoint of edge: xdc dinh 1 dinh cua canh
Second endpoint of edge: xdc dinh dinh thit hai ciia canh

Ghi chi: Sau khi phat 1énh xong, CAD dua ra s6 canh ngam dinh cua da giac
déu (cho trong ngoic). Ta co thé cho lai s6 canh cia da gidc déu cin v& va 4n phim
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ENTER (néu chap nhan s6 canh nhu trong ngoac thi ta chi viéc an ENTER ). Sau dé
chon vi trf tam ctia da gidc. Néu mudn vé da gidc déu noi ti€p duodng tron thi ti€p sau
d6 danh chit I va dn phim ENTER, muon v€ da gidc déu ngoai ti€p danh chir C va an
phim ENTER. Cu6i cung cho ban kinh duong tron noi ti€p va ngoai ti€p da giac do.



Chuwong 3. Nhap diém chinh xac

1. Cac phwong thirc truy bat diém

Tén goi

Tracking
Snap From
End Point
Mid Point
Intersection

Apparent Intersec

Object Snap

— 7

@0 L7

(=]

AN,

Bat dinh vao

Kiéu ket hop

Loc theo diém
Piém muit

Diém gitta

biém giao that su

Piém c6 thé giao nhau

Biéu tugng

Center Tam dudng tron

Quadrant biém 1/4 dudng tron

Tangent Diém ti€p tuyén

Pependicular biém vuong goc @

Insert Diém chen ctia khoi i

Node Diém v& bing lénh POINT ﬁ
xl:l

Nerest Diém gan nhat E

Quick Bét nhanh nhat _
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None Huy bo ché& do bat thudng truc
Settings Dit ché do bat thudng truc

Tro gidp bing lénh bat dinh vao diém dic biét cia d6i tuong (truy bat doi tuong). Ché
do bat dinh d6i tugng nam trong thuc don Object ctia thuc don Settings 1a dang ché do
thudng truc. Mudn dung tic thoi trong khi stt dung mot 1énh nao do ta c6 thé thuc hién
nhanh hon bing cdch chon bi€u tugng tuong ting clia nd trén hop cong cu hoic giit
phim SHIFT va nhdy chudt phai va chon trén trinh don di dong tuong ting cua no.

1.1Truy bat diém tam tru
- Truy bat tam trG, nghia 1& mét 1an ta chi chon mét phuong thic truy bat,
sau khi goi ciing chi dung mét 1an.

e Ché do OSNAP Ia ché d6 truy bét diém ciia d6i tugng, né cho phép ta "tOm 18y" cac diém

thudc déi tugng nhu diém cudi, diém gilia, tam, giao diém,v.v. clia cac déi tugng da co, khi d6
con tro tré thanh 6 truy bat "APERTURE" nhu hinh sau:

[ ]
e M&i ché& do truy bat diém ( tic la mbi loai diém dic biét) c6 mot ky hiéu riéng. Dac diém méi nay
cho phép ta xem va xac nhan truéc khi chon ching.

Mode Tool Man hinh

Endpoint il 0
Midpoint s FiY
Intersection E %
Apparent kY =
Center @l 'S
Quadrant @ &
Tangent @ e}
Perpendicular il b
Insertion E‘ o
Node j {2

Pang Van Hoan



Vé ky thudt 2 Trung cdp nghé Bac Ninh

Nearest il )

a.Cé4c ch€ do truy bat diém 1a:

¢ Center: Tuy chon OSNAP tim tdm cua mot duong tron, cung tron hodc hinh
vanh khan. Ta phdi chon doi tuong duong tron (Circle). Vi du:

¢ Endpoint: Tuy chon nay truy bdt diém cudi cua Line, Pline, Spline hodc arc.
Vidu:

IZ1/

¢ Insert: Tuy chon chén con tré vao mot chuoi ( Text) hodc khoi (Block).Chon
diém bdt ky trong khoi hodc trén dong Text. Vi du.:

%—IL' tHIEM

[hzert

¢ Intersection: tuy chon nay AutoCAD sé tinh todn va truy bdt giao diém cuia
hai vdt thé bdt ky. Vi du:

~Intersection
Ngay cd khi hai vdt khong cé giao diém vé mdt vdt 13,

Ta c6 thé chon ting diém riéng 1é véi ché do Intetrsection, AutoCAD sé tim
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ra giao diém kéo dai.

¢ Midpoint: Tuy chon Midpoint truy bdt diém ndm giita cdc diém ddu cudi ciia
doan thang hodc cung. Vi du:

R

/>

¢ Nearest: Tuy chon Nearest dinh vi mot diém nam trén vdt thé gdn nhdt voi vi
tri con tro. Pdt tdm con tro sdt vao vi tri mong muon. Vi du:

~ O

MHearest

¢ Node: Tuy chon nay giiip ta truy bat mot doi tuong diém (Point). Point phdi
d trong 6 vuong truy bdt (Aperture). Vi du:

@

¢ Perpendicular: Dung tuy chon nay dé truy bdt diém vuong géc voi mot vat da
chon. Chon tuy y trén LINE hodc PLINE thang.Vi du:

|
\EL‘DEfEHEd Perpendicular

¢ Quadrant: Tuy chon Quadrant truy bdt cdc diém mot phdan tuw 0°, 90°, 180°,
270° ciia mot duong tron. Vi du:

Tangent: Tuy chon nay tinh todn va truy bdt tiép
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diém ciia mot cung hay mot duong tron. Chon cung hodc duong tron thdt gan
tiép diém mong muon. Vi du.:

Tangent

¢) Thao tdc st dung ché do truy bdt diém ciia doi tuong:

e Dau tién dung céc 1énh v&, hiéu chinh,..v.v ma déi hoi xac dinh diém chinh x4c.
¢ Khi dong nhic lénh yéu cdu ta nhap gié tri di€ém thi ta chon phuong thiic truy bat
di€ém bing mot trong céc cdch sau:
¢ Chon phuong thitc truy bdt diém trén thanh céng cu.

Object Shap

E
A Z|%]

o

¢ dn phim SHIFT va phim phdi chudt lam xudt hién menu tdt, chon phiuong
thitc truy bdt diém trén menu tdt nay.

Tracking
From
Puaint Filters

Endpaint

Midpaint
Interzection
Apparent [nterzect

Center
Luadrant
T anagent

Perpendicular
Mode

[ngert
Mearest
Hone

. Dsznap Settings...

G0 3 chit cdi ddu tién tai dong nhdc lénh.
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e Di chuyén 6 truy bit dé chon déi tugng truy bét phit hgp, cho dén khi xuat hién ky
hiéu MARKER tai diém can chon thi bAm phim trdi chuot.
1.2 Truy bat diém thwong tra

AutoCAD RI4 trd di ¢6 mot ché’ do truy bat diém thuong trii ma cé thé chon nhiéu
phuong thirc truy bdt cung mot liic va ton tai ldu dai cho dén khi ta tdt né di. N6
con duoc goi la ché do truy bdt doi tuong khi dang di chuyén, dé la co ché” Running
object Snap goi tit la OSNAP.

Co ché OSNAP |a n6 bat 1én va chay dong thdi mot hay nhiéu ché do truy bat diém ( nhu
Endpoint, Center, Midpoint...) Phuong phap nay rd rang la hiéu qua hon vi ta khdng phai lién tuc
truy xudt mot ché do truy bat méi khi ta can dén. Bang cach nay, néu ta di chuyén con trd gan mot
doéi tuong thi dau hiéu truy bat sé xuat hién thich hgp véi diém truy bat tuong (ng gan vi tri con tro
nhat.

Vi cdac phién ban AutoCAD trudc phién bdn 14, Running Object Snap khong
duoc hitu ich nhu thé’ va thuong nguy hiém vi khong cé ddu hiéu cho biét ché do
OSNAP nao dang duogc ding khi ta chon. Do dé, khi nhiéu ché do chay dong thoi,
nguoi st dung khong thé biét chinh xdc diém duoc chon la Endpoint, Midpoint hay
Center néu chua chon. Vdi Release 14, Running Object Snap hitu hiéu hon vi cdc
ddu hiéu AutoSnap gitp nguoi sir dung biét duoc ché do nao dang duoc s dung.

*) Cai dit ché& do truy bit diém thudng tru:
o Tit ca céc dic tinh ctia Running object Snap c¢6 thé dugc diéu chinh trong hop thoai

osnap Settings nhu hinh sau:
Drafting Settings

Snap and Grd | Polar Tracking ap! Dyynamic Input
[] Ohiect Snap On (F3) [¥] Object Snap Tracking On {F11)

Object Snap modes
O [¥] Endpoint 04 [ lnsertien
2y [W] Midpaint b [ Perpendicular r L
'] Center fe} Tangent
g Mede X []Nearest
<[] Quadrant K []Apparent intersection
X Intersecton 73 Parale
- []Extension

¥ '\) To track from an Osnap point, pause owver the point while in a
\sf command. A tracking vector appears when you mowve the cursor.
To stop tracking, pause over the point again.

OK H Cancel ] ’ Help

nap
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Ay

Running Osnap | AutoSnap(TM] |

— Select zettings

O W Endpoint b [ Ingettion

A W Midpoin b [T Perpendicular
0 [ Center T [ Tangent
T Mode 2 [ Meaest

<» [T Quadrant E [ Apparent [rk
[ Intersection [ Quick

Clear all |

—Aperture size

L—

| ] 4 I Cancel | Help |

e Co6 thé goi hdp thoai nay bang cac phuong phap sau:(xem bang 1énh & trén)
¢ Gb lénh OSNAP (co thé€ g6 tat OS) tai dong lénh.
¢ Chon menu Tools - Object Snap Settings.

¢ Chon osnap & dudi menu man hinh -
¢ Bam chon nuat biéu tugng Object Snap Sett/ngs trong thanh cbng cu

Object Snap - EI
¢ néu Running Object Snap chua dugc cai dat, ding cac phim bét tat
OSNAP (F3,ctrl+F, hoac nhap dup vao OSNAP trén dong trang thai).

"[EMAF [GRID [ORTHO [OSMNAF [MODEL [TILE

*Hop thoai OSNAP Setting co hai trang : Running OSNAP va Auto Snap.

¢ Trang Running osnap:

- Dung trang Running osnap dé chon nhiing cai d4t ca Object Snap theo y
ta. Cac ddu AutoSnap cho biét ché dd nao dang dung khi ta di chuyén con
trd d&n gan cac dac diém dic biét cla vat thé nhu hinh trén. - Dung déng
thdi nhiéu ché& d6 tuong tu nhau déi khi c6 thé gay trd ngai vi né doi hoi ta
phai dat con trd khéa chinh xac vdi vi tri truy bat.

- Aperture Size: dung dé diéu chinh kich thuéc 6 truy bét.
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¢ Trang AutoSNAP: cho phép diéu chinh nhimng khia canh khac cla cac dac

tinh truy bat diém nhu hinh sau:
Osznap Settings

— Select zettings
v Marker ¥ Dizplay aperture box
¥ Magnet
¥ SnapTip

Marker size:
|

” Ll

b arker color:

| Elue =l

ziz whhen the marker iz dizplayed in your
@ drawing, use the Tab key to cycle

through the available AutoSnap points.
Tip

k. I Cancel Help

Trong do:

*) Marker: danh dau 6 chon nay sé xuat hién d4u hiéu AutoSNAP khi con
tro di chuyén dén gan mot diém dic bieet ciia doi tuong.

*) Magnet (nam cham): dic tinh nay 1am con tr6 "dinh vao" mot diém dic
biét cua doi tugng (nhu Endpoint,Center,Midpoint,....) khi con trd nam trong
pham vi cua Marker. Dac tinh Magnet cho biét vi tri chinh xac sé& dén khi ta
chon.

*) Snap Tip: Snap Tip (twong tu nhu Tool Tip) rat hitu ich cho ngudi bat ddu 1am
quen voi AutoCAD vi nd huéng dan bang 10i ché do OSNAP nao dang duoc sur
dung (nhu Endpoint,Center,Midpoint,.....) khi con trd6 & gan diém truy bét clia
doi tuong.

*) Display aperture box : Hop kiém nay diéu chinh tinh hién thi hoac
khong hién thi Aperture (6 vuong truy bat)..

*) Marker size: Quy dinh kich thuéc ctia Marker.

*) Marker color: Dung 6 nay dé chon mau cho Marker
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2.5 dung phwong phap nhap toa do
2.1. S dung phwong phap nhap toa do twong doi

+Toa do tuwong doi ( @X,Y) Nhap toa do dugc tinh tir toa do diém vé trudc
do.

Trong mot khoang diém - M ¢6 toa do M(25, 20)
Command: line 4
_IFrom point: 10,5 4
To point: @15,0 4 (1020 25,20)
To point: @0,15
To point: @-15,0 4
To point: @0,-15 4

(10,5) (25,5)
(0,0

0+ Toa do cuc: (@dist<angle): xac dinh khoang cach va gia tri géc theo diém vé
trude do.

Command: line (1020 25,20)

From point: 10,5 J

To point: @15<0 4

To point: @15<90

To point: @15<180 . Y

To point: C 4

(10,5) (25,5)
(0,0

2.2. S&r dung phuwong phap nhap toa dé tuyét doi
Dung trong mat phang va khong gian. Trong mat phang 13 1 bo hai s6 x, y tuong
ting v6i hai gia tri 1a do dich chuyén tir mot diém goc c6 toa do 0,0 dén vi tri tuong ting
cua truc ox, oy. Tuong tu trong khong gian 1a bd 3 s6 X, y, z. Khi nhap cac gia tri cta toa
do thuoc hé nay trong AutoCAD cic gi4 tri duoc phan cdch nhau bdi dau phay (¢,”).
Vi du: (10,20
Trong mot khoang diém - M ¢6 toa do M(25, 20)
Command: line
From point: 10,5 y
To point: 25,5
To point: 25,20 J (10.5) (25.5)
To point: 10,5 . (0.0

25,20)
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To point: C (

Trong man hinh AutoCAD toa do 0,0 nam & g6c dudi bén trdi clia man
hinh con véi céc truc toa do khac nhu quy dinh trong toan hoc. Tuy nhién ta
khong thé tuy y chon goc toa do & vi tri bat ky bang lénh UCS



Chuwong 4. Str dung Iénh tro gitip va phwong phap lwa chon doi twong
Muc tiéu:

- Liét ké dwoc céc lénh vé nhanh dé tao cac dbi twong vé méi gidng vai doi
twong da co trén ving dé hoa (vung vé).
- Tao duwoc cac dbi twong maéi theo day, theo hang hodc theo 1 cung tron
hoac 1 vong tron
- Str dung thanh thao cac Iénh vé nhanh.
N6i dung: , Thoi gian:6h(LT:6h; TH:0h)
1. Cac phuwong phép Iya chon doi twong

Khi thuc hién cac 1énh hiéu chinh, v& nhanh (Modify command) tai dong

nhic “Select Objects:” ta chon ddi tuong hiéu chinh theo céc phuong phép khéc
nhau.

Khi dong nhic “Select objects:” xuét hién thi con trd
toa do bi€n mat chi con mot 6 vuong goi 12 6 chon
(Pickbox). Ta dung 6 chon nay dé chon d6i tuong. Néu
doi tuong dugc chon thi doi tugng nay ¢6 dang nét dut
(gi6ng nhu dang dudong Hidden). Dé két thiic viéc Iua
chon hodc bat ddu thuc hién 1énh ta nhidn phim Enter tai
dong nhac “Select Objects.” P
Cac phuong phap lua chon doi tuong: VRN

. L i I\l'i
1. Pickbox O 4d
"-\ - Jf

—

pickbox ——[]

i— crozzhairs

Duing 6 vuong chon, méi 1an ta chi chon dugc mot doi o
tuong. Tai dong nhac Select objects:” xuét hién 6 vuong, ta kéo 6 vuong nay giao véi
doi tuong can chon va nhap phim chon.
2. Auto

Tai dong nhic “Select objects:” ta chon hai diém dé xac o
dinh khung ctra s6. Néu diém dau tién bén trai, diém thit hai D “l .
bén phai thi nhitng d6i twong ndo ndm trong khung ctra s6 W

N Ve

dugc chon. Néu diém dau tién bén phai va diém thi hai bén 1 --

trai thi nhitng d6i twong nao nam trong va giao véi khung Auto (Window)
clta s6 s& duoc chon.
3. Windows (W)
Dung khung ctra s6 dé lua chon d6i tuong. Tai dong T
nhic “Select objects:” tanhap W. Chon hai diém 1 va 2 dé K

xdc dinh khung ctra s6, nhiing doi tugng ndo nim trong s
khung cira s6 s& duoc chon 2 Auto (Crossing)
4. Crossing Window (C)
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Duing ctia s6 cét dé lua chon do6i tuong. Tai dong nhic “Select objects:” ta
nhap C. Chon hai diém 1 va 2 dé xdc dinh khung ctra s6. Khi d6 nhiing doi tugng
ndo nim trong hodc giao véi khung cira s6 s& dugc

chon +2__ p3

5. Window Polygon (WP) [ -
Giong nhu Window nhung khung ctra s6 12 mot F 5

da gi4c, nhitng d6i twong nam trong khung ctra s6 s& Sl N A
dugc chon. Ta nhap WP tai dong nhéc “Select PN},___;___ AP
objects:” s€ xuat hién cac lua chon sau: P5

First polygon point: <Chon diém thit nhdt P1 ciia Polygon>

Specify endpoint of line or [Undo]: <Chon diém cua P2 ciia mot canh>
Specify endpoint of line or [Undo]: <Chon diém ciia P3 ciia mot canh
hodic 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 cat bao

gbm nhiéu phan doan, nhitng d6i tugng nao giao véi
khung ctra s6 nay s& dugc chon, Khi nhap F tai dong
nhéc “Select objects:” s& xuat hién cac lua chon va ta
chon céc diém dinh ctia Fence:

Select objects: F

First fence point: <Diém ddu tién cua Fence>
Specify endpoint of line or [Undo]: <Piém ké'tiép ciia Fence>
Specify endpoint of line or [Undo]: <Piém ké'tiép cua Fence hodc Enter

dé’ két thiic tao Fence>

Select objects: F

8. Last (L)

Khi nhap L thi do6i tugng nao dugc tao boi 1énh vé (Draw commands) sau

cung nhat s€ duoc chon.

9. Previous (P)

Chon lai cac d6i tugng da chon tai dong nhic Select objects:” cia mot 1énh

hiéu chinh hoac dung hinh thuc hién cu6i cung nhat

10. All l
T4t ca cac doi tugng trén ban v€ hién hanh s€ dugc chon

11. Remove (R) ’
Chuyén sang ché do trir cac doi tuong tir nhom céc doi T |
tuong duoc chon. Khi nhap R tai dong nhéc “Select
objects:” s& xuat hién dong nhac "Remove objects”. Tai From selection set
dong nhic cudi cling ndy ta co thé st dung tat ca cdc Remove eniiry
phuong phap lua chon déi tuong & trén dé trir cac doi

tuong. Ta con c6 thé trir cic doi tugng tai dong nhic
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”Select objects:” bang cdch déng thoi nhian phim Shift va

st dung cac phuong phap lua chon doi tugng

12. Add (A)

Muén chuyén tir ché€ do trir cic d6i twong “Remove objects” sang ché do
chon thém d6i tugng tai dong nhic nay ta nhap A

13. Undo (U)

Huy b6 d6i tugng vira dugc chon

14. Group

Dung lwa chon nay dé€ goi lai cdc doi tugng duoc tao bing lénh Group trudc
dé6. Groups la cadc nhom doi tugng chon

Select objects: G

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

1.1. Phwong phap lwa chon tw dong .
1.2. Phwong phap lwa chon theo khung ctra so

2. Cac Iénh hiéu chinh doi twong
1.3 Lénh xoa doi twong
a. Tén lénh: ERASE:

b. Cong dung: Lénh ERASE duing dé xo4 cac doi tuong ta chon ra khoi ban vé:
c. Dang thic 1énh:

Command: ERASE /

Select objects: chon doi tuong

Select objects: chon tiép doi tuong

Select objects: I cdc doi tuong dd chon bi xod

e Vidu:

Command: e

ERASE

Select objects: 1 found

Select objects: 1 E
T
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1.3.Lénh di chuyén ddi twong
a. Tén lénh - MOVE: &
b. Cong dung: Lénh MOVE s& di chuyén 1 hay nhiéu d6i tuong tir vi tri nay t6i vi tri
khac trén ban veé:
c¢. Dang thic 1énh:

Command:MOVE

Select Objects: Chon doi tuong

Select Objects: Chon ti€p doi tuong

Select Objects: ENTER - Két thiic viéc chon doi tugng

Base point of displacement : xdc dinh diém tinh khoang cach dich chuyén

Second point of displacement : xdc dinh diém tinh khoang cach dich chuyén
e Chiing ta c6 thé xac dinh cac diém trén bang cic phuong phdp nhap toa do da biét.
e Vidu:

Command: m

MOVE

Select objects: 1 found

L \ !
Select objects:

Base point or displacement: 50,50 m
(= Second point of displacement: 100,100 |

4 I3 I K |

1.4.Lénh kéo dai dbi twong
* Lénh kéo dai 1 phan cta doi tugng - EXTEND =
a. Tén 1énh: EXTEND ( EX)
b. Cong dung: Lénh EXTEND c6 thé duoc coi 1a ngugc lai 1énh TRIM.
e (Cic doi tuong nhu: LINE, ARC, PLINE c6 thé dugc kéo dai cho dén khi giao véi cac
doi tuong khac dugce goi 1a mép bién.
Lénh nay s& yéu cau chon cac doi tuong hién hitu dé dung 1am mép bién sau dé chon
céc doi tuong dung dé kéo dai.
. Dang thtc 1énh:
Command: EXTEND /
Select boundary edges:
Select Objects: chon doi tuong dé lam bién, dich den

(@)
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<Select Objects to extend>/Project/Edge/Undo: chon doi tuong dé kéo dai

<Select Objects to trim>/Project/Edge/Undo:

e (4c tuy chon tuong tu Iénh TRIM.
e Vidu:

Command: EX

EXTEND

Select boundary edges: (Projmode = UCS, Edgemode = No extend)

Select objects: 1 found
Select objects: 1

=
4

<Select object to extend>/Project/Edge/Undo:
<Select object to extend>/Project/Edge/Undo:
<Select object to extend>/Project/Edge/Undo:

¥

=
Kl

e Lénh kéo dai ddi tuong - LENGTHEN:

a. Tén 1énh: LENGTHEN
b. Cong dung:

 Lénh LENGTHEN thay doi chiéu dai d6i tuong doan thang, cung tron.

c. Dang thuc 1énh:
Command: LENGTHEN /
Delta/Percent/Total/Dyamic/<Select object>:chon doi tuong
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hodc chon cac tuy chon khac

e (Céc tuy chon la:

¢ Delta: néu ta chon tity chon nay sé cé nhdc nho:

Angle/< Enter delta length>: vao gid tri hodc chon tuy chon Angle
Néu chon tuy chon Angle cho phép ta thay doi géc & tam
¢ Percent: Tity chon nay sé thay doi chiéu dai theo phan tram chiéu dai hién hanh.
¢ Total: xdc dinh chiéu dai toan phdn méi, cé nhdc nhd tiép theo:
Angle/< Enter Total length>: vao gia tri hodc chon tuy chon Angle

¢ Dynamic: cho phép thay doi chiéu dai doi tuong bdng cdch kéo 1é dong.
e Vidu:

Command.: len

LENGTHEN
DEltalPercent/Total/DYnamic/<Select object>: de

Angle/<Enter delta length (200.0000)>: 200

128

o of
<Select object to change>/Undo:

b i

=)

H |
Kl [

1.5. Lénh xoay cac dbi twong
a. Tén lénh: ROTATE
b. Cong dung:
e Lénh ROTATE dugc ding quay doi tugng quanh 1 diém bat ky trén ban ve.
¢. Dang thiic 1énh:
Command:ROTATE /
Select Objects: Chon doi tuong
Select Objects: Chon tiép doi tuong
Select Objects: - Két thiic viéc chon doi tuong
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Base point : xac dinh tam quay

<Rotation angle> Refrence: xdc dinh géc quay ( tinh bang do )
e Tuy chon Refrence c6 thé duoc diing dé xac dinh mot véc to 1a géc ban ddu trudc khi quay.

Command:ROTATE /

Select Objects: Chon doi tuong

Select Objects: Chon tiép doi tuong

Select Objects: - Két thiic viéc chon doi tuong

Base point : xac dinh tam quay

<Rotation angle> Refrence: R

Refrence<0>: xdc dinh diém thit nhdt ciia véc to

Second point : xdc dinh diém thit 2 ciia vec to

New angle: xdc dinh gid tri géc moi
e Vidu:

Command: RO /

ROTATE

Select objects: 1 found

Ky
K| [ o]

Select objects:
Base point: _endp of

&
g, N

L moml

<Rotation angle>/Reference: 45
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4
K
Kl [ ml
2.5 Lénh thay dbi kich thwdc cua cac dbi twong
* Lénh Lengthen dung dé thay doi chiéu dai <
a. Tén lénh: Lengthen
b. Cong dung: (kéo dai hodc 1am ngin lai) cicdoi tuong 12 doan thang hodc cung tron.

Command line: Lengthen

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

Cac lua chon:

- Select object: Dung lwa chon nay dé hién thi chiéu dai duong thang hoic

gbc om cua cung duogc chon.

- DEIlta: Thay doi chiéu dai d6i tuong bang cdch dua vao khoang tang. Gia tri khoang
tang am thi lam giam kich thudc, gia tri khoang tang duong lam tang kich thude. Khi
nhap DE sau dong nhéc trén s& xudt hién dong nhéc phu:

Enter delta length or [Angle] <current>: <Nhdp khoang tdang hodc nhdp

A dé chon khodng thay doi géc & tam>

Sau khi dinh gi4 tri khoang tang xuét hién dong nhac:

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

thuoc>

Dong nhic trén dugc xuat hién lién tuc, khi mudn két thic lénh ta nhap

phim Enter.

-— deltta IE:ng‘thrtI_-l / Nena angle
ohject selected object selected /_\

- Percent: Lua chon nay cho phép ta thay ddi chiéu dai d6i tuong theo phan tram (%) so
v6i téng chiéu dai hién hanh. Khi >100% thi chiéu dai ciia doi tuong
dugc tang 1én con ngugc lai (<100%) thi giam xudng
Enter percentage length <current>: <Nhdp gia tri>

X " ohject selected
Select an object to change or [Undo]: <Chon doi tuong
can thay doi kich thudc> _— total length
- Total: Lua chon nay dung dé thay déi tong chiéu dai r_/_ﬂ

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

vaoSpecify total length or [Angle] <current>: <Pua gid tri hodc nhdp A dé chon géc>
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- Dynamic: Dung lua chon nay dé thay d6i dong chiéu dai cua doi tugng
Lénh kéo dai doi tuong - LENGTHEN:

*Lénh LENGTHEN thay ddi chiéu dai doi tuong doan thang, cung tron.
e Dang thtic 1é€nh:

Command: LENGTHEN /

Delta/Percent/Total/Dyamic/<Select object> :chon doi tuong hodc chon cdc tuy
chon khac
e (4c tuy chon la:

¢ Delta: néu ta chon tiry chon nay sé cé nhdc nhd:

Angle/< Enter delta length>: vao gia tri hodc chon tuy chon Angle

Néu chon tuy chon Angle cho phép ta thay doi goéc & tam

¢ Percent: Tity chon nay sé thay doi chiéu dai theo phdn trdam chiéu dai hién
hanh.

¢ Total: xdc dinh chiéu dai toan phdn mdi, ¢6 nhdc nho tiép theo:
Angle/< Enter Total length>: vao gid tri hodc chon tuy chon Angle

¢ Dynamic: cho phép thay doi chiéu dai doi tuong bdng cdch kéo 1é dong.

e Vidu:

Command: len

LENGTHEN

DElta/Percent/Total/DYnamic/<Select object>: de

Angle/<Enter delta length (200.0000)>: 200

2

[m}]

K |
Kl Ll

<Select object to change>/Undo:
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* Thay doi kich thuéc theo ti l¢ - Lénh Scale
a. Tén |énh: Scale
b. Cong dung:
Lénh Scale dung dé tang hodc giam kich thuéc cac d6i tuong trén ban vé theo mot ti 1é
nhat dinh
c. Dang thicc lénh:
Command line: Scale !
Select objects: <Chon doi tuong cdn thay doi ti 16>
Select objects: <Chon tiép doi tuong hodc Enter dé két thic viéc lua chon>
Specify base point: <Chon diém chudn la diém dimg yén khi thay doi ti 16>
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 moi>

//—\ """

object seectedw\x&_,/] 1
!ﬁ} |

R

O]

acale factar=5  scale factar=2 refence |E“Q'th =40 |E=l'lg'th result



Chuwong 5. Cac Iénh vé nhanh
Muc tiéu:
- Tao duwoc cac Iop ve.

- Gan dwoc cac mau, cac loai duwdng nét cho céac I&p twong wng.
N6i dung: Thoi gian:7h(LT:3h; TH:4h)

1. Cac |lénh tao hinh nhanh
1.1.Lénh tao dbi twong song song e

a. Tén lénh : OFFSET

b. Cong dung :

e [énh offset tao ra doi tugng méi song song véi doi tugng duge chon. Cac doi tuong
dugc chon c6 thé 1a line,arc,Circle,pline, hodc cdc doi tugng khdc. offset 1a 1énh rat

hitu dung c6 thé 1a tang nang suat ve.
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e Tuy theo doi tuong dugc chon, 1énh offset dugc vé mot cach khac nhau:
- Néu doi twong duoc chon la doan thdng thi sé tao ra doan thdng mdi cé cing
chiéu dai.
- Néu doi tuong la cung tron va duong tron sé tao ra cung tron dong tam va duong
tron dong tam .
- Néu doi tuong duoc chon la da tuyén sé tao mot hinh ddng song song.
e Dang thtic 1é€nh:
Command: OFFSET
offset distance or through < through >: Chon kiéu Distance hodc Through
e Hai tuy chon cua offset:
¢ Distance: tao ra cdc doi tuong song song cdch cdc doi tuong duoc chon mot
khodng cdch (offset distance).
Command: offset
offset distance or through < through >:
Select objects to offset:
Side to offset?
Select objects to offset:
e Vidu:
Command: offset /
Offset distance or Through <1.0000>: 50
Select object to offset:

Hs |
Kl )

Side to offset?
Select object to offset:
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¢ Through: Tao cdc doi tuong song song sé di qua mot diém (Through point)
Command: offset
offset distance or Through <Through>.T
Select objects to offset:PICK
Thorough point: PICK or ( coordinates)
Thorough point: PICK or Enter
e Cha y: st dung offset vGi cac hinh dang Pline hoac Spline khép, do Pline hoac Spline
la mot doi tugng, nén 1énh offset tao ra mot d6i tuong " song song " nho hon hoac 16n
hon.

1.2. Lénh vé noi tiép
* Lénh vé noi tiép bang 1 cung tron - FILLET: -

a. Tén lénh: FILLET

b. Cong dung:

Lénh fillet dung dé v& noéi tiép hai doi twong bdi mot cung tron ( giao diém cta hai
Line,arc,Circles, hoac cac dinh Pline).

e Ta chi can xac dinh ban kinh nay va chon cac dau cua doi tuong dugce lam tron.
e (Cic doi tuong duoc 1am tron khong nhat thiét phai giao nhau nhung ¢ thé chong lén
nhau. Ta c6 thé kéo dai xén cdc d6i tuong giao nhau theo yéu cau.
. Dang thtc 1énh:
Command: Fillet -/
(TRIM mode) Curret fillet radius=0,5000
Polyline/Radius/Trim/<Select first objects>:R hodc chon cdc tuy chon khdc.
Enter fillet radius <0.5000>: nhdp gid tri bdn kinh.
Doi tuong duoc 1am tron chua dugc vé vao thoi diém nay. Lap lai 1énh fillet, dé chon
cac doi tugng dugc lam tron.
Command: Fillet /
(TRIM mode) Curret fillet radius=0,5000
Polyline/Radius/Trim/<Select first objects>: Chon doi tuong thit nhdt.
Select second object: chon doi tuong thit 2.
Vidu:
Command.: fillet /
(TRIM mode) Current fillet radius = 5.0000
Polyline/Radius/Trim/<Select first object>: r
Enter fillet radius <5.0000>: 6

Command:
FILLET

(@)
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(TRIM mode) Current fillet radius = 6.0000
Polyline/Radius/Trim/<Select first object>:
Select second object:

Command:

FILLET

(TRIM mode) Current fillet radius = 8.0000
Polyline/Radius/Trim/<Select first object>:
Select second object:

e (ac tuy chon khic :
¢ Polyline: FILLET ciing tao cdc géc luon nhuw lam véi duong thdng.
¢ Trim/No Trim: Ché do Trim thi khi lam tron thi doi tuong duoc xén hodc kéo
dai tw dong dé thich hop véi bdn kinh luon duoc chon. Ché do No Trim thi
khong xén hodc kéo dai doi tuong.
1.3.Lénh vat mép cac doan thang 2

=]

first selected line zecond selected line result

a. Tén lénh : CHAMFER (CHA)

b. Cong dung :
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- Lénh chamFer ding dé€ vat mép no6i tiép hai do6i tuong thudng 1a Line, RECTANG hoic
cac dinh Pline boi mot duong xién.
- Lénh CHAMFER tuong tu nhu lénh FILLET chi khéc 12 thay vi luon tron bang vat
mép.
c. Dang thic 1énh:
Command: cha
CHAMFER
(TRIM mode) Current chamfer Distl = 10.0000, Dist2 = 10.0000
Polyline/Distance/Angle/Trim/Method/<Select first line>: D hodc chon cdc tuy
chon khac.
Enter first chamfer distance <gid tri hién hanh canh vat>: vao gid tri moi.
Enter second chamfer distance < gid tri hién hanh canh vat >: vao gid tri moi.
¢ Doi tugng dugc vat mép chua duge vé vao thoi diém nay. Lap lai 1énh CHAMFER, dé
chon cac doi tuong vat mép.
Command: CHA
CHAMFER
(TRIM mode) Current chamfer Distl = 5.0000, Dist2 = 5.0000
Polyline/Distance/Angle/Trim/Method/<Select first line>: xdc dinh
doi tuong thir nhdt.
Select second line: xdc dinh doi tuong thit 2
e Vidu:
Command: CHAMFER /
(TRIM mode) Current chamfer Distl = 5.0000, Dist2 = 5.0000
Polyline/Distance/Angle/Trim/Method/<Select first line>: d
Enter first chamfer distance <5.0000>: 8
Enter second chamfer distance <8.0000>: 8
Command:
CHAMFER
(TRIM mode) Current chamfer Distl = 8.0000, Dist2 = 8.0000
Polyline/Distancel/Angle/Trim/Method/<Select first line>:

e

Select second line:
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1

B+
4 1|
e (ac tuy chon khéc :
¢ Method: tuy chon nay chi ra phuong phdp ta muon sic dung DISTANCE hodc
ANGLE.
¢ Distance: si dung gid tri khodng cdch Distance dé vdt mép nhu trén.
¢ Angle: dung phuong phdp xdc dinh vdar mép bang canh vdt thir nhdt va géc vdt
tinh voi canh thit nhdt.
e Vidu:
Command: cha
CHAMFER
(TRIM mode) Current chamfer Distl = 5.0000, Dist2 = 5.0000
Polyline/Distance/Angle/Trim/Method/ <Select first line>: a
Enter chamfer length on the first line <20.0000>: 8
Enter chamfer angle from the first line <0>: 60
Command.:
CHAMFER
(TRIM mode) Current chamfer Length = 8.0000, Angle = 60
Polyline/Distance/Angle/Trim/Method/ <Select first line>:

Select second line:

o of
& Trim/No Trim: Tuy chont Trim sé xén hodc kéo dai mot cach tw dong cdc doan
thang duoc chon dé vat mép. trong khi cai dét Notrim lai bé xung cach vat mép
ma khong thay doi chiéu dai ciia cdc doan da chon.
* Polyline: tuy chon Polyline ciia chamfer tao ra cdc duong vdat mép trén tdt cd cdc dinh
cua da tuyén (Pline). Moi dinh cuia Pline duoc vdt cach vdi nhiing khodng cdch dd cho.

1.4 Phép dbi xirng truc
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a. Tén Iénh : -MIRROR( MI) Al

b. Cong dung :
¢ Lénh nay tao hinh anh déi xiing vé6i d6i tuong hién hitu dugc chon. Ban ¢6 thé giir lai
hoac xo0a cac doi tuong goc.
Sau khi chon cdc doi tugng, ban tao ra hai diém x4c dinh mot dudng "doi xing " (
mirror line ) d€ tao anh d6i xitng guong bang 1énh mirror.
. Dang thtc 1énh:
Command: mirror
Select objects: chon cdc doi tuong tao dnh doi xiing
Select objects: - két thiic viéc chon doi tuong
First point of mirror line: xdc dinh diém thir nhdt ciia duong doi xiing
Second point of mirror line: xdc dinh diém thit hai ctia duong doi xiing.
Delete old objects ? <N> Enter or Y
e Néu ta muon do6i xing (Mirror) theo chiéu ding hoac chi¢u ngang, mé ORTHO (F8)
trude khi chon "Second point of mirror line".
Vidu:
Command: MI
MIRROR
Select objects: Other corner: 5 found

(@)

First point of mirror line: _endp of Second point: endp of

7

]
Ejb

Delete old objects? <N> n
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i | B -
b

] ol

2. Lénh sao chép cac ddi twong va day
2.1 Lénh sao chép cac doi tvong t::%

a. Tén lénh : COPY (CO)
b. Cong dung:
e [énh COPY tao ra 1 tap hop tuong tu cac déi tugng duge chon.
c. Dang thuc 1énh:
Command: COPY
Select Objects: chon déi tuong dé sao chép
Select Objects: - két thiic viéc chon doi tuong
<Base point or displacement>Multiple: Xdc dinh diém quy chiéu dé copy.
Second point of displacement: xdc dinh diém sao chép dén
e Vidu:
Command: CO
COPY
Select objects: 1 found
Select objects:

.
< N
4 B
s *
i
i '
' i
v '
i i
i i
N

K |

4] Ll
<Base point or displacement>/Multiple: ' ddosnap
Resuming COPY command.

<Base point or displacement>/Multiple: cen of Second point of displacement:
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L
e Lénh COPY c6 tuy chon Multiple cho phép tao ra va dat nhiéu ban sao ctia tap hop
doi tuong:
Command: COPY
Select Objects: chon doéi tuong dé sao chép
Select Objects:
Select Objects:
<Base point or displacement>Multiple: M
Base point: xdc dinh diém co s¢
Second point of displacement: xdc dinh diém sao chép dén
Second point of displacement: xdc dinh diém sao chép dén
Second point of displacement: Enter
2.2 Lénh sao chép doi twong theo day
a. Tén lénh : ARRAY oo

b. Cong dung:

e Lénh array dung dé sao chép cac doi tuong dugc chon thanh diy hinh chit nhat
(Rectangular array) hay sap sé€p chung quanh tam (Polar array). D6i tuong mdéi nay
c6 thé duogc tao tir mot d6i twong hodc nhém céc d6i tuong.

c. Dang thic lénh:

Command: ARRAY
Select Objects: chon doi tuong
Select Objects:
Rectangular or Polar array (<R>/P): chon dang ARRAY duoc tao
e Hai dang Array:
¢ Rectangular:Tuy chon nay tao mot day tap hop doi tuong cé sé hang ( row) va
s0 cot ( column) nhdt dinh.
Command: array
Select Objects: PICK
Select Objects: Enter
Rectangular or Polar array (<R>/P): R
Number of rows (....) <I>: nhdp gid tri s6 hang
Number of columns (111 )<I>: nhdp gid tri s cot
Unit cell or distance between rows (....): nhdp khodng cdch trong hang
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Distance between column (111 ): nhdp khodng cdch trong cot
¢ Polar: Tuy chon nay tao mét ddy sdp sép chung quanh mot tam. Ban phdi xdc
dinh tdm cua day, goc tao day va huong.
Command: array /
Select Objects: chon doi tuong dé tao OFFSET
Select Objects: - két thiic chon doi tuong
Rectangular or Polar array (<R>/P):P
Center point of array: xdc dinh tam
Angle to fill (+= ccw,-= cw)<360>: vao gid tri goc
Rotate ofjects as they are copied?<Y>:or N

e Vidu:
Command: array /
Select objects: 1 found
Select objects: !

Number of items: 9
Angle to fill (+=ccw, -=cw) <360>:
Rotate objects as they are copied? <Y>
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Chwong 6. Quan ly doi twong, ghi va hiéu chinh trong ban vé
Muc tiéu:

- Ghi va hiéu chinh van ban va cac yéu cau ky thuat trén ban vé
- Chon dworc loai mat cat phu hgp véi tieng vat liéu.

- X4c dinh dwoc viing v& mat cét va hiéu chinh dwoc ty 1& méat c&t phu hop véi ban vé.

Noéi dung: Thoi gian:10h(LT:7h; TH:3h)
1. Quan ly d6i twong theo Iop

Trong cac ban v& AutoCAD céc doi tugng c6 tinh chat chung thuong nhém
thanh 16p (Layer). S6 16p trong mdt ban vé khong gidi han, tén thong thuong
phan 4nh noi dung clia cdc d6i twong nam trén 16p do. Ta c6 thé hiéu chinh céc
trang thai ctiia 16p; M6 (ON), tat (OFF), khod (LOCK), mé khod (UNLOCK),
dong bang (FREEZE) va tan bang (THAW) céc 16p dé cho cdc d6i tugng nam
trén cac 16p d6 xuat hién hay khong xuat hién trén man hinh hoac trén gidy ve.

Mau (Color) va dang dudng (Linetype) ta c6 thé gdn cho 16p hoic cho timg
doi twong. Tuy nhién dé dé diéu khién cdc tinh chét d6i twong trong ban veé ta
nén gian mau va dang duong cho céc 16p. Khi dé Color va Linetype c6 dang
BYLAYER.

Ta gan mau cho cdc doi tugng hodc cho 16p chii yéu 1a dé diéu khién viéc
xuat ban v€ ra gidy. Trong hop thoai Print/Plot Configuration cua 1énh in (1énh
Plot hoic Print) phan Pen Assigments dé chon biit vé ta thudng chon theo mau
clia cac doi tuong trén man hinh. M6i loai mau trén man hinh ta gan cho mot loai bt va
ban vé& chiing ta duogc vé (hoac in) véi céc loai biit ¢ chiéu rong nét vé khéc nhau.

1.1. Tao I&p va hiéu chinh lop
Khi thuc hién Iénh Layer hoac Ddlmodes (chon Format/Layer) s€ xuat
hién hop thoai Layer Properties Manager.
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o L ayer Properties Manager, EJ
Mamed layer filters
[ Inwert filter. Delete
Shaw all layers v|
[~ Apply to Object Properties toalbar. Cuirent Show details
Current Laper: 0
Mame | On ‘ Freeze... | L.. | Calar Linetype | Lineweight | Plat Style: | Plot

9 [+] £ [ Wwhie Continuous Default

1 Total lapers 1 Layers displayed

QK | Cancel | Help |
1. Tao Layer moi.
- Nhan ntit New trong hop thoai s€ xuét hién 6 o] e o] s |
” ; R I~ Apply to Object Froperties toclbar. Cumert | Show details
soan thao Layer 1 tai cOt Name e
A A 2 N A 9 A P N Name [ on [ Fresze [ L. ] Colar [ Linetype [ Lineweiaht [ Plot Style [ Piot |
- Nhép tén 16p vao 0 soan thao. Tén 16p khong 8 B doum tes i 5
) @ < Red Ci =

duogc dai qud 31 ky tu. Ky tu ¢6 thé 1a so, chi
ké ca cdc ky tu nhu _ - $... Khong duoc ¢6 cac
khoangtrong gitra cac ky tu. S6 16p trong ban
vé khong gi6i han (khong vuot qua 32767).
Tén 16p nén dat dé nhd va theo cac tinh chat
lién quan dén doi tugng 16pdo.

- Néu muon tao nhiéu 16p cing mot ldc ta nhap
céc tén 16p cdch nhau boidau phay.

2. Tat, mo Layer (ON/OFF) I;:':I !

Dé tit, m& Layer ta chon biéu tuong trang thai ON/OFF. Khi mot 16p duogc

tat thi cdc doi tuong nam trén 16p d6 khong hién trén man hinh. Céac ddi tuong cua 16p
dugc tét van c6 thé dugc chon néu nhu tai dong nhic “Select objects:” ctia 1énh hiéu
chinh ta dung lua chon All dé chon déi tugng

3. Pong va lam tan bdang cua moét Layer (Freeze/Thaw) E '&E‘

Dé dong bang (FREEZE) va 1am tan bang (THAW) 16p trén tit ca khung
nhin (Viewports) ta chon biéu tugng trang thii FREEZE/THAW. Cic doi
tuong cua 16p déng bang khong xuat hién trén man hinh va ta khong thé hiéu
chinh cdc déi tugng nay (khong thé chon d6i tuong 16p dong bang ngay ca lua
chon All)

4. Khod va mo khod cho lop (Lock/Unlock) <' &

Dé khoa va m& khod cho 16p ta chon bi€u tugng trang théi
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LOCK/UNLOCK. Déi tugng cua Layer bi khoa s€ khong hiéu chinh duoc, tuy
nhién ching van hién thi trén man hinh va ¢6 thé in ra duoc.
5. Thay doi mau ctia lop

Ta chon vao 6 mau cta 16p, khi d6 select Color X
s€ xudt hién hop thoai Select Color va 5;”“” °°'°'S.. 4

theo hop thoai nay ta c6 thé gdn mau cho Sray Shades Logisl Clors

cac 16p dang dugc chon. Bang mau ctia ] ]

AutoCAD bao gom 256 mau dugc danh FullColorPaltte

so tir 1 [ 256, khi ta chon mau thi tén s6 EEEET

mau xudt hién tai 6 soan thao Color.

Lt rrrrrrrrrrrrrd
T T rrrrrri
[T e P T TP P T T[T
[ [ DT [T T T[T [
= ]
Cac mau chuén tir 1117, ngoai mi o

5O ta c6 thé nhap tryc tiép tén mau: III======I=======IIIIIII
1- Red (do), 2 - Yerlow (vang), 3 -Green o [ W
(xanh 14 cay), 4 - Cyan (xanh da troi), 5 - ok | cocd | ek

Blue (xanh luc), 6 — Magenta (tim), 7 -
White (tring)

6. Gan dang duong cho lop < Select Linetype
Pé gan dang dudng cho
1 . ta Chon VﬁO tén dan du’(\)’n Cﬁa 1 5 Linetype Appearance Description
P : g g up, |EENTEDH2 | CRREEERE |Eenter [?531

xudt hién hop thoai Select Linetype. Dau ——— Soldine

DasSHDOT2 — - —  Dashdot (5% ______.__._.

tién trong ban vé chi cé 1 dang duong duy DASHED? — — — Dashed(54__________
N ) o . = Dot N = S

nhét la Continuous, dé nhép cic dang

duong khac vao trong ban vé ta st dung

1énh — Linetype hoac chon nit Load... cia

hop thoai Select Linetype

Loaded linetypes

Ok | Cancel | Load... Help

7. Xod lop (Delete)

Ta dé dang xo4 16p da tao bang céch chon 16p va nhan nit 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 cac déi twong mdi tao bang cac 1énh vé (line, arc,
circle...) s€ c¢6 cac tinh chat ctia 16p hién hanh.

*Chuay:

a. Muon chon nhiéu 16p ciing mot lic d€ hiéu chinh ta c6 céc phuong phép:

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

- Dé chon nhiéu 16p khong lién tiép, du tién ta chon 1 16p sau d6 nhin déng thoi phim
Ctrl va chon céc 16p con lai.

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

- Khi chon 1 16p, chon 1 diém trén khung van ban va nhin phai chudt ta c6 thé hiéu
chinh 16p duoc chon

b. Dé dé sir dung va trao d6i ban vé véi ngudi khac chiing ta nén tao 16p c6 tén, mau,
dang duong thich hop véi nguoi st dung khac.
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c. Dé sép xép cac tén 16p theo mot thit tw nao d6 ta chon vao tén cot & hang trén cing
bang danh sdch 16p. Lan thit nhét ta nhan vao tén cot s& sap xép 16p theo lua chon do6
theo thit tu tang dan, néu ta ti€p tuc nhan vao tén cot ndy mot 14n nita s€ sap xép theo thi
tu giam dan.

d. Khi ta nhan vao niit Detail >> s& xuét hién hop thoai chi tiét hon. Ta ¢6 thé gdn mau,
dang dudng va thay doi cdc trang thai ciia 16p theo céc nit chon

e. Dé thay doi khoang cdch gitta céc cot danh sach céc 16p: Name, On,... ta tién hanh
nhu trong cac hop thoai vé File. Ta kéo con tro dén vi tri giita cac cot, khi d6 xuat hién
dau thap c¢6 hai miii tén nAm ngang va ta chi can kéo dau nay sang trai hodc sang phai thi
do 16n cac cot sé thay doi theo.

1.2. Lénh gan cac loai dwdng cho tirng 16p

1.3. Tao céc I&p vé va mau, dwdng nét cho tieng 16p
1.4 Bat nét vé

2. Ghikich thwéc va hiéu chinh cac van ban trén ban vé Thoi gian:5h
2.1. Céch ghi kich thudc
2.2. Hiéu chinh cac van ban trén ban vé

Command line: viewres

Do you want fast zooms [Yes/No] <Y>: Press ENTER (Fast Zoom is no longer a functioning option of
this command and remains for script compatibility only.)

Enter circle zoom percent (1-20000) <current>: Enter an integer from 1 to 20,000 or press ENTER
AutoCAD regenerates the model.

VIEWRES controls the appearance of circles, arcs, ellipses, and splines using short vectors. The greater
the number of vectors, the smoother the appearance of the circle or arc. For example, if you create a
very small circle and then zoom in, it might appear to be a polygon. Using VIEWRES to increase the
zoom percentage and regenerate the drawing updates and smooths the circle's appearance. Decreasing
the zoom percentage has the opposite effect.
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CAC LENH VA PHIM TAT CUA AUTOCAD
STT Tén lénh Phim tat Tac dung cua lénh
1 DARRAY da Tao mét mang 3 chigu gom nhigu dai tudng.
2 3IDFACE 3 Tac mat be mat 3 chieu.
3 iDPOLY ip Tao mét da tuyén trong khéng gian 3 chigu.
4 ALIGN al Sap x&p ddi tudng.
6 APPLOAD ap Tai mc}Ii ] ng::lL_mg_; d._an? Aut?UE:F". ADS, hoac
ARX vao moi trudng cong tac cua AutoCAD .
g ARC a V& cung trén.
T AREA aa Bo dign tich va chu vi.
8 ARRAY ar Sao ché p d &i tudng.
9 ATTDEF att Tao mét thudc tinh gan (cho khai).
10 ATTEDIT ate Sda cac thudc tinh gan cho khdi.
11 BHATCH h, bh Dien day mau té cho mét viing kin.
12 BLOCK b Binh nghia 1 khai tif cac d5i tudng 43 danh dau.
13 BEOUNDARY bo Tao 1 mién hodc 1 dudng da tuysn tif mét ving dang kin.
14 BREAK br ¥oda mat phan d6i tugng hod ¢ chia né thanh 2 phan.
15 CHAMFER cha Lam vat goc cho mit d&i tudng.
16 CHANGE -ch Thay d8i thudc tinh cho 1 d&i tudng.
17 CIRCLE c VE médt vong tréng.
18 COPY co, cp Sao chép 1 d &i tudng.
19 DDEDIT ed Sdia xdu ky ti va cac thude tinh.
20 DOVPOINT vp Chon hudng nhin trong khéng gian 3 chisu.
by | DIMALIGNED dal, dimali Tao hudng cho dudng ghi kich thudc.
22 DIMANGULAR dan, dimang Tao dudng ghi kich thudc cho goc.
23 DIMBASELINE dba Tao cac dudng ghi ki ch thude i&n tuc.
24 DIMCENTER dce Blanh déu vi tri tam cia vang fron hodc cung tron.
25 DIMCONTINUE dco, dimcont Tao cac dudng ghi kich thudc lién tuc.
26 DIMDIAMETER ddi, dimdia Ghi kich thufic dudng kinh cho vang tron hodic cung trén.
27 DIMEDIT ded ,dimed Sia dudng ghi ki ch thudc.
28 DIMLINEAR dli, dimlin Tao mét dudng ghi kich thudc.
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STT Tén lénh Phim tat Tac dung cua lénh
29 DIMORDINATE dor, dimord Tao 1 d i€ m ghi kich thuidc.
30 DIMOVERRIDE dov, dimover Quan ly cac ki€ u bi& n ghi ki ch thudc.
a1 DIMRADILS dra, dimrad Ghi ki ch thudc ban ki nh1 cho véng trén hoac
cung tron.
12 DIMSTYLE d, dst, Tao va chi nh sia ki€ u ghi ki ch thudc tif dong
ddim,dimsty lgnh.
33 DIMTEDIT dimted Dich chuy&n va xoay tr 58 dudng kich thudc.
34 DIST di udic ludng khoang cach va géc théng qua 2 diém.
35 DIVIDE div Chia déi tudng thanh nhigu phan.
36 DONUT do VE va dién diay mét vong trén hofic mét vanh khuyén.
ar DRAWORDER dr Thay ddi cac thude tinh hién thi clia d&i tudng.
38 DSVIEWER av Md ciia s& trd gitp.
39 DTEXT di Hién Text trén man hinh.
40 DVIEW dw Chon ché dd v& hinh chigéu truc do hodic phdl canh.
41 ELLIPSE el W& hinh Ellipse hodc cung Ellipse.
42 ERASE e Xoa dbi tudng khoi ban vé.
43 EXPLODE . Lénh phan tach mét khEﬁi b.ir.'l vé thanh cac d&i
tuidng riéng bigt.

44 EXPORT exp Ghi =& lidu ban vé ra File dang khac.
45 EXTEND ex Md réng déi tudng vé.
46 EXTRUDE ext Dung hinh khdi tir mét hinh phang.
47 FILLET lam trdn goc cla 2 dudng thang.
48 FILTER fi Loc d&i tudng.
49 GROUP g Brat tén cho mdt nhém ddi tudng da danh dau.
50 HATCH -h Té mét ving theo mau t6 da chi dinh.
51 HATCHEDIT he Slia mau ta .
a1 HIDE hi Ddu cac nét v khudt trong mét d6i fuong 3 chidu.
52 IMAGE im Chén 1 File anh vao ban vé hién tai.

. Dieu khién dé tudng phan, 48 sang t6i cho mét
53 | IMAGEADJUST iad - e as :

ddi tudng Image da danh dau.

54 | IMAGEATTACH iat Binh danh cho d5i tudng Image mdi.
b5 IMAGECLIP icl Cat mét phan hinh v va tao thanh 1 d §i figng Image méi.
56 IMPORT imp Chén File anh va o AutoCAD |
57 INSERT i, ddinsert Chén khéi va o ban vé.
58 INSERTOB.J io Mhing d&i tudng va o AutoCAD .
549 INTERFERE inf Tim giao thic chung cla 2 d8i tudng 3 chiéu.
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STT Tén lénh Phim tat Tac dung cua lénh

60 INTERSECT in Tim phan giao cia 2 mien déng kin.

61 LAYER la, ddimodes Bicu khién I&p.

62 LEADER lead Tao dudng chi giai cho ddi tudng.

63 LENGTHEN len Keo dai mét déi tudng.

64 LINE | V& 1 duding thang.

65 LINETYPE It, ltype dditype Binh kigu dudng vé.

66 LIST i, Is Hi€n thi cac théng tin v& nham a8 tugng danh diu.
67 LTSCALE Its Bat he =5 ty € nét vE.

68 MATCHPROP ma Copy thudc tinh tir mét d5i tugng sang d &i tudng khac.

69 MEASURE me L&nh chia d&i tudng theo d5 dai doan.

70 MIRROR mi L&nh I3y d6i xlng gudng.

71 MLINE mil Tao cac dudng thang song song nhau.

72 MOVE m Lénh di chuyén mét hay nhigu ddi tudng.

73 MSPACE ms Chuy#n kigu hign thi viing v&.

24 MTEXT t mt L&nh viét nhieu déng v:hllirtrén. ban vé théng qua

h&p héi thoai.
75 MVIEW mv Tao diém nhin déng.
76 OFFSET ] Lénh vé song song.
op, pr, gr, Goi hip thoai chon d & tir d6 digu chinh cac tham
77 OPTIONS ) .
ddgrips s

78 OSNAP os, ddosnap B3t diém dic bigt cla mat ddi tudng.

79 PAN 1] X& dich ban v& tr&n man hinh.

80 PASTESPEC pa Chén vao ban v& cac ndi dung tif ClipBoard.
81 PEDIT pe Lénh siia d8i cac duding da tuyén Polyline.
82 PLINE Pl Lénh v& dudng da tuyen.

83 PLOT print Xust ban vé ra gidy.

84 POINT po V& mét diém cb toa d5 dinh trudc.

85 POLYGON pol V& da giac deu.

8@ PREVIEW pre Xem trudc trang in.

ch, mo, props,
87 PROPERTIES ddmodify, Hi&n hép thoai thudc tinh dai tudng
ddchprop
BA PSPACE ps Chuyén kiéu hién thi viing vé.
a9 PURGE ou ¥oa cac t&n va bfié'n kthng ?I:IHE.I. dén (d€ lam gon
kich thudc ban ve).
a0 auiT exit Thoat khoi AutoCAD .
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STT Tén lenh Phim tat Tac dung coa lénh
o1 RECTANG rec W& hinh chir nhat.
92 REDRAW r V& lai cac d8i tudng trén man hinh hién tai.
93 REDRAWALL ra V& lai cac d4i tudng trén tit cd cac man hinh.
04 REGEN re Phuc hai va lam sach viing v& trén man hinh hién tai.
a5 REGEMNALL rea Phuc hdi va lam sach ving v trén moi man hinh.
96 REGION reg Tao ving cho d8i tudng ve.
a7 RENAME ren Pai tén mat déi tudng.
98 RENDER T Tao anh cho ban vé theo ché d4 thuc tai ao.
a9 REVOLVE ey Tao hinh khéi bang cach xoay d6i tuidng phang
guanh 1 truc.
100 ROTATE ro Hoay dai tudng.
10 RPREF rpr 15t cac tham s8 cho 18nh Render (danh béng).
102 SCALE SC Lénh thay ddi kich thudc déi tudng vé.
103 SCRIPT scr Chay lién ti€p cac |&nh theo kich ban.
104 SECTION SEC Tao mit et cia mat mat phing vai mat hinh khéi.
105 SETVAR set B3t bign cho cac ddi tudng trong ban vé.
106 SHADE sha Danh béng ban vé.
107 SLICE sl Chi&u mét hinh khéi I&n mét mat phang.
108 SNAP sn Bat (tat) ché dé bat diém khi di chuyén chuét.
108 SOLID S0 Tao ra mdt dudng da tuyén déng kin duoe 16 dic.
110 SPELL sp Kiém fra vin pham cho cac ky to da nhap trong ban va.
111 SPLINE spl Tao ra cac dudng cong béc 2 hoac bac 3.
112 SPLINEDIT spe Sira ddi tudng Spline.
113 STRETCH s Di chuyén hoac kéo dan dai tudng.
114 STYLE st Binh kiu cho cac ky tu
115 SUBTRACT <y Tao ving hodc mién fl?.la h..ai déi tudng theo
nguyén tac loai trir.
116 TABLET ta Bat (tat) két ndi tdi ban s& hoa.
117 THICKNESS th Bié day dudng ve.
118 TOLERANCE tol Binh nghi a cac dung sai hi nh hoc.
119 TOOLBAR to Hi&n (4n) cac thanh céng cu clia AutoCAD .
120 TORUS tor Tao hinh banh xe.
121 TRIM tr Lénh cat dudng co d&i tudng chan.
122 UMNION uni Hdp nhét 2 d&i fudng, xoa cac dudng ranh gidi chung.
123 UNITS un, ddunits Chon ki€u toa 48, ddn vi tinh cho ban vé.
124 VIEW v, ddview 3 t ho¥l ¢ doc lai phan hién thi trén man hinh.
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Vé ky thudt 2 Trung cdp nghé Bac Ninh
STT Tén lenh Phim tat Tac dung cua lénh
125 VPOINT —vp Chon diém nhin, huding nhin cho cac d5i tudng 3 chidu.
126 WELOCK w Ghi cac dbi tudng ra File.
127 WEDGE we Tao hinh khéi 3 chigu tir 1 mat déc hudng truc X.
128 XATTACH ®a K&t ndi mdt tham chiéu khac d&8n ban vé hién tai.
129 XBIND xb Binh mét biéu tudng doc |ap vao ban vé.
130 XLINE =l Tao mét duding thang dai v han.
131 XREF xr Biéu khién cac tham chigu bén ngoai d8n ban vé.
132 ZO0M z Thu phéng ddi tudng vé.
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