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CHUONG 1: AUTOCAD VA LOI iCH CUA KHOA HQC AUTOCAD
l. AutoCAD trong hé théng cac phan mém do hoa va vin phong

Phan mém AutoCAD 1a phan mém thiét ké thong dung cho cac chuyén nganh co khi chinh
xac va xay dung. Bat dau tur the h¢ ther 10 tro di phan mem AutoCAD da dugc cai tiecn manh mé
theo hudng 3 chicu va tang cuong thém cac tién ich than thién véi nguoi dung.

Tir thé h¢ AutoCAD 10 phan mém Iudn ¢ 2 phién ban song hanh. Mot phién ban chay
trén DOS va mot phién ban chay trén WINDOWS, xong phai dén thé hé¢ AutoCAD 14 phan mém
mai tuong thich toan dién vai hé dieu hanh WINDOWS va khong ¢6 phién ban chay trén DOS
nao nira.

AutoCAD c6 mdi quan hé rat than thién véi cac phan mém khac nhau dé dap tng duogc cac
nhu cau st dung da dang nhu: Thé hi¢n, m6 phdong tinh, m6 phong dong, bao céo, 1ap ho so ban
VE...

Ddi véi cac phﬁn mém do hoa va mod phong, AutoCAD tao lap cac khdi mo hinh ba chiéu
V&i cac che d6 ban vé hop 1y, 1am co s dé tao cac burc anh mau va hoat canh cong trinh. AutoCAD
cling nha@p dugc cac buc anh vao ban vé dé lam nén cho cac ban vé k¥ thuat mang tinh chinh xac.

Ddi voi cac phan mém van phong (MicroSoft Office), AutoCAD Xuat ban vé sang hoac
chay tryc tiép trong cac phan mém d6 ¢ dang nhiing (OLE). Cong tac nay rat thuan tién cho viéc
lap cac ho so thiét ké co kém theo thuyét minh, hay trinh bay bao vé truéc mot hoi dong.

Déi véi cac phan mém thiét ké khac. AutoCAD tao 1ap ban d6 nén dé c6 thé phat trién tiép
va bd sung cac thudc tinh phi dia 1y, nhu trong hé théng thong tin dia Iy (GIS). Ngoai ra AutoCAD
ciing ¢6 dugc nhiéu tién ich manh, gitp thiét ké ty dong cac thanh phan cong trinh trong kién trac
va xay dung lam cho AutoCAD ngay cang dap (ng tét hon nhu cau thiét ké hién nay.

1. Nhirng kha nang chinh cia AutoCAD

Co thé noi, kha nang v& va vé& chinh xéac 13 wu thé chinh cua AutoCAD. Phan mém c6 thé
thé hién tat ca hhimg y tuong thiét ké trong khong gian ciia nhing cong trinh k¥ thuat. Sy tinh
toan ctia cac dbi tugng Ve dira trén co so cac toa do cac diém va cac phuong trinh khéi phuc tap,
phu hop V6i thuc tién thi cong cac cong trinh xay dung.

AutoCAD stra chita va bién doi duoc tat ca cac ddi twong vé ra. Kha ning d6 cang ngay
cang manh va thuan tién ¢ cac thé hé sau. Cung véi kha nang bo cuc mai cac doi tuong, AutoCAD
tao dicu kién t6 hop nhiéu hinh khoi tir s6 it cac doi twong ban dau, rat phu hop véi y tuong sang
tac trong nganh xay dung.

AutoCAD c¢6 cac cong cu tao phdi canh va hd trg vé trong khong gian ba chiéu, gitip c6
cac goc nhin chinh x4c cua céc cong trinh nha trong thuc te.

AutoCAD cung cap cac ché d6 vé& thuan tién, va cong cu quan Iy ban v& manh, 1am cho
ban vé duoc t6 chuc co khoa hoc, may tinh xtr Iy nhanh, khong mac 161, va nhiéu nguoi c6 thé
tham gia trong qua trinh thiét ké.

Cubi cung, AutoCAD cho phép in ban vé& theo ding ty I&, va xuét ban vé ra cac loai tép khac
nhau dé€ tuong thich véi nhiéu thé loai phan mém khac nhau.

I11.  Lgiich cia khéa hoc AutoCAD tai Sao Viét
C6 nhiéu loi ich khi hoc AutoCAD tai Trung tam Tin hoc Sao Viét, bao gom:

1. Kién thlﬁ:’c chuyén s@u: Trung tam Tin hoc Sao Viét cung Cép khoa hoc AutOQAD‘Chét luong,
giup ban nam virng kién thirc co ban va nang cao ky nang trong viéc st dung phan mém nay.

2. Hoc tir cac chuyén gia: Trung tam ¢ di ngi giang vién giau kinh nghiém va am hiéu AutoCAD,
giup hoc vién hi€u rd cac khai niém can thiét va ap dung linh hoat vao thuc té.

3. Hoc tap theg gio hoc linh hoat: Trung tdm Tin hoc Sao Viét cung cép lich hoc linh hoat, gitp
hoc vién c6 thé tham gia vao cac khoa hoc phu hop véi thoi gian ranh cua ho.
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4. Mbi truong hoc tap tét: Trung tim co cac phong hoc hién dai va thoai mai, cing véi cac phan
mém va thi€t bi ho trg, giup hoc vién tao di€u kién tot nhat dé hoc tap.

5. Chirng chi hoan thanh khoéa hoc: Sau khi hoan thanh khoa hoc, hoc vién s€ nhan duogc ching
chi tr Trung tam Tin hoc Sao Viét, dam bao chat lugng va tang co hoi tim viéc lam trong nganh
thiet ke, xay dung hay co khi.
6. HA tro sau khoa hoc: Sau khi két thiic khoa hoc, ban con c6 thé nhan dugc hd trg tir Trung Tam.
IV.  Gi6i thiéu vé mé hinh 3D

Trong phan mém Autocad ban c6 thé tao 3 dang m6 hinh la: surface, solid va mesh dugc
su dung trong cac md hinh 3D ctia nganh k¥ thuat doi véi cac chi tiet va lap rap, surface dugc st
dung d¢ tao ra cac mat hinh dang phirc tap nhu céc chi tiet nhya va luéi duge dung trong phim va
game. Solid 1a dang mo hinh 3 chiéu cta cac doi tuong thuc té co cac dit tinh veé vat ly, trong tam
hép dan, vung bé mat, thanh phan quan tinh va nhiéu van dé khac. Surface la dang cau trac khong
khoi vai nhiéu bé day khac nhau. Meshes dang khac giong voi Solid nhung khong phai 1a khoi va
khong c6 dat tinh v thé tich. Trong phan ndi dung nay s& huong dan cac van d¢ vé mé hinh 3D
co ban nhu 1a tao, hiéu chinh va hién thi mé hinh solid

CHUONG 2: KHONG GIAN LAM VIEC 3D MODELING TRONG AUTOCAD
I Khéi dong khong gian 3D Modeling

Trong phan mém Autocad, nhiéu khong gian riéng 1¢ duoc tao ra dé 1am viéc méi mo hinh
3D. Trong mdi truong lam viée, cong cu duoc bo tri rat ngan nap trén day Ribbon cua Tab, menus,
toolbars, .

Cach 1: Str dung mili tén x6 xuéng Workspace tai cong cu Quick Access Toolbar

- | {5} Drafting & Annotation v+

El Drafting & Annotation !

3D Basics
’ ,[30 Modeling N —I
W
. 4 Save Current As...

5 [ Workspace Settings...

Customize...

Cach 2: Menu Workspace Switching trén thanh trang thai.

Drafting & Annotation
3D Basics

+ 3D Modeling
Save Current As...

Workspace Settings...

Customize...

- Display Workspace Label
el e O L 1:1/100% & v~ 4+ F Decimal - ® I ==
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Cach 3: Str dung template: acad3D.dwt, acadiso3D.dwt, acad -Named Plot Styles3D, or acadlSO-

Named, Plot Styles3D

A Select ternplate

Look in: Template
~
e - Marme
;J PTWTemnplates
Sheetlets

AL acad -Mamed Plot Styles.dwt
Ij [%acad -Mamed Plot Styles3D.dwt -]

lord acad.dwt

[ acad3D.dwt
. fmiacadiSO -Narmed Plot Styles.dwt

[EacadlSO -Mamed Plot Styles3D.dwt j
i acadiso.dwt
I Tutonal-tArch.dwt
[ Tutorial-infg.dwt
ETutorial-mArch.dwt
ETutorial—meg.dwt

o G B @ X E Vew v Tos v

Date modified
02/11,/2021 11:11 PM
02/11,/2021 11:11 PM
09/01,/2014 4:52 PM
09/01,/2014 4:52 PM
09/01,/2014 4:52 PM
09/01,/2014 4:52 PM
09/01/2014 4:53 PM
09/01/2014 4:53 PM
09/01/2014 4:53 PM
09/01/2014 4:53 PM
09/01/2014 4:53 PM
09/01/2014 4:33 PM
09/01,/2014 4:533 PM
09/01,/2014 4:53 PM

Preview

*

£
Fle rame: acadiso.dwt
Files of type: | Drawing Template (*.dwt)

1. Khong gian lam viéc 3D Modeling

Mbi truong 1am viéc 3D Modeling. Bao gém diy Ribbon va cong cu lién quan dén mé hinh
3D. Iheo nhu mac dinh, Tab Hornp duoc lya chon mac dinh trong day Ribbon. Tt cac tab nay ban
c6 thé truy cap vao cac cong cu dé tao va chinh sira cac khoi solid va meshes, hiéu chinh mé hinh

hién thi, lam viéc vai hé toa do.

ﬂ D= BB S & - -[{530Modeling =|5|  Autodesk AutoCAD 2018 Drawing8.dwg I or - #
Home  Solid Suface Mesh Visualize Parametric Insert Annotate View Manage Output Add-ins A360 FeaturedApps ExpressTools (D~
(J ) ? @O 22 %8+ %+ of L-1BL 1210 M- [F] Gy e | By
L (3 < Qoxe- ~MY/O-BEO0RA & o L L2 |2 EUnsavedView ~ B | ous
Box Extrude = |Smooth = 7 W s . Section . = Culling| NoFilter Move | Layers View
x * obet & @ Q- O O-| & AG &858 Pane |12 [@World v | - ¥ Gizmo ”
Modeling Mesh | Solid Editing + Draw ~ Modify v Section v ¥ Coordinates View Selection > - -
Start Drawing8" +
{~1[SW Isometrici{Shaded with edges] < = fal 3%
<
~| User-Coordinate
System N
Model | Layout! | LayoutZ "+ MODEL {iif Pt bG-\N-2O-ELLAN- B -+ D@ SA=
\ \ .7 < 5
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Mot sb talg khac duoc thém yéo nhu Solid, Surface, Mash va Render. Tab So}id chua dung
nhitng cong cu dé tao moé hinh khoi Solid, Tab Surface va Mesh duoc sir dung dé tao mo hinh

surface va bién dang phuc tap; Tab Visualize sir dung dé tao hinh anh hién thuc cho mé hinh Solid
va Surface.

Solid
> . 2 A [ S o
Box f Extrude Slice Interfere G Live Section
O § (@ O G @@ @ 2o @ @ & @ d- B o &
(L) Cylinder L Presspull &2 Thicken ﬂ Extract Edges L’ﬂ Add Jog 7
Polysolid  Solid History e Sweep | Union Subtract Intersect . Fillet Edge Taper Faces Shell  Section Culling| No Filter Move
© sphere A 2 Revolve p & Imprint [ Offset Edge ¥ ™ Plane (] Generate Section = Gizmo~
Primitive Solid Boolean Solid Editing Section v ¥ Selection
Surface @
@ Network &2 Planar @ 8 6/ A3 @ [&] Untrim ; (ﬁ (f? (ﬁ>, 2 Rebuild . S & @ 1#® Project to UCS B) zebra
Poft @ extrude = & Extend 9 YWY - " D7 B Project to Vie B cunvature
bt L': '“ Blend Patch Offset | Surface | NURBS | Fillet  Trim " cvEditBar Convertto | Show Hide _* Spline CV  Extract "7 Ao jecttoView | analysis e
@ sweep @ Revolve Associativity| Creation £ Sculpt NURBS oV v & Remove v isolines ,/* @ + | Trim %y Project to 2 Points | Options = (@ Draft
Create Edit v Control Vertices Curves v Project Geometry Analysis

Smooth Less Merge Face | [f Add Jo
Mesh Box =~ | Smooth @ Add Remove @ Extrude ‘~6 9 Convertioouttace Smooth, _ Section CU 9 ulling| No Filter

Object @ Refine Mesh Crease Crease Face ..5 Close Hole optlmlzed Plane 0;_3 Generate Section

Convert Mesh Section v

@ " @ @Smooth More @ 6) O @ Split Face %Conven to Solid “ ,j. |VESC|0n ; :
R 3 c

Move

Gizmo
Primitives ¥ Mesh ¥ Mesh Edit v

Selection [P

CHUONG 3: HE TQA PO - SUDUNG HE TQA PQ TRONG KHONG GIAN 3 CHIEU
l. Gidi thiéu hé toa df trong khong gian 3 chiéu

Néu trong ban v& hai chiéu (2D) ta chi nhap toa d6 X va Y, thi trong ban vé& ba chiéu (3D)
ta nhap thém toa do theo truc Z. Hudng truc vudng goc véi mit phing XY va tudn theo quy tic
ban tay phai.
TY

z/ }{r X

Dé nhap toa do diém vao ban vé ba chiéu ta c6 5 phuong phap sau déy-:

- Truyc tiép dung phim chon (Pick) cua chudt

- Toa dd tuyét ddi: (X,Y,Z) Nhap toa do tuyét ddi so vai goc toa do (0,0,0)

- Toa d6 tuong doi: (@X,Y,Z) Nhap toa do so vdi diém duoc xac dinh cudi ciing nhét

- Toa d¢ try tuong ddi: (@dist<angle,Z) Nhap khodng cach (dist), goc (angle) trong mat
phang XY so véi truc X va cao do Z so véi diém duge xac dinh cudi cung nhat trong ban
veé

- Toa d6 cau tuong ddi: (@dist<angle<angle) Nhap khoang cach (dist), goc (angle) trong

mat phang XY va goc (angle) hop véi mat phang XY so véi diém xéac dinh cudi ciing nhét
trong ban vé

1. Quan sat mo hinh 3D
Tai the Home - View (tai dy ta co thé thlet Iap de quan sat mo hinh 3D)

L e wm wg o uu

r & C@ L~ Lo, 18 1@ | #8iRealistic @
u il 4
P Il Extrude Faces ~ & R z A u d View
hore  Burude S Presseull | o @ @ & @owudercs -\ o) S OB GO RO oo 19 L2 LA IR unseved View Tlculling| MoFiter  Move
- N ObJECt @ @ &2 [0 Separate - O &- ¢ AF &BE- Plane | 15- [@word ~ | [&] single viewport - M Gizmo ™
Modeling ~ | Mesh 5| Solid Editing = Draw > | Modify [Section v % Coordinates Selection |
Drawingl™ | &
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Cic kiéu hién thi ddi twong:

2D Wireframe: Hién thi cac ddi twong bang duong va duong cong. Tdi uu hoa cho mdi trudng
ve€ 2D vai @6 trung thuc cao.

Conceptual: Hién thi cac dbi twgng 3D bing cach sir dung bong muot va kiéu mit Gooch chuyén
doi gitra cac mau lanh va am, thay vi toi va sang. Hiéu trng nay kém thuc t€ hon nhung no cé thé
lam cho cac chi tiét ctia mo6 hinh dé nhin hon.

Hidden: Hién thi cac dbi twong 3D bang cach sir dung biéu dién wireframe va an cac duong biéu
thi mat sau.

Realistic: Hién thi cac vat thé 3D bang cach sir dung vat liéu va bong min.
Shaded: Hién thi cac dbi tugng 3D bang cach st dung bong murot.

Shaded with Edges: Hién thi cac ddi tuong 3D b?mg cach su dung cac canh min va cé thé nhin
thay dugc.

[ B — @ &1

H ‘ {_ /l ” m
20 Wireframe | Conceptual Hidden Realistic

O H Yy 9

Shades of Gray: Hién thi cac d6i tuong 3D bang cach sir dung
cac sac thai min va mau xam don sac.

Sketchy: Hién thi cac doi tugng 2D va 3D véi higu tmg duoc
phac thao bang tay bang cach st dung cong cu Stra d61 Buong

mé’ ré:)ng Vé Canh Jltter, Shaded Shaded wi.. Shades of Gray  Sketchy
X . o A . \ \ 7 &

Wireframe: Hién thi cac doi tuong 3D chi bang duong va M ﬁ‘@

du‘ong Cong Wireframe H-Ray

Save as a New Visual Style ...

X-ray: Hién thi cac ddi tuong 3D voi do trong sudt mot phan, Vil suies tansger.

Cac hwéng nhin:

Top: Hinh chiéu bing Unsaved View -
Bottom: Hinh chiéu tir day ([ Top

Left: Hinh chiéu canh trai (SBottom

Right: Hinh chiéu canh phai g:;;t

Front: Hinh chiéu dung () Front

Back: Hinh chiéu tir mit sau (B Back

@ SW lsometric
@ SE lsormetric
SE Isometric: Huong BDong Nam ( NE lsometric

SW Isometric: Huéng Tay Nam

NE Isometric: Hudng Pong Bic & NW Isometric

NW Isometric: Huéng Tay Bac Malieg e
1. Xoay truc toa do

Phim tit: UCS

Chtic niang: Xoay truc toa do theo phuong bat ki

Sau khi goi Iénh ta chon diém dat hé toa do = lan lugt chon hudng cac truc X Y Z theo céc
phuong chi dinh.
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CHUONG 4: CAC LENH TAO KHOI, BE MAT CO BAN
. Tao khéi hop
Phim tit:; Box
Chtic nang: Tao khéi hinh hop chir nhat

Hoic c6 thé goi Iénh trén Toolbar
D 1 [ Polysolid & @ & (@ Extractbdges - 2 B ;- D5
Y o
N [°} Presspull S & @ @ Extrude Faces - o~/ 7 (&) - [&
i h Object &) | @ o2 ] Separate - o8 &- ¢

| Draw = |

Box .jg i Mesh o Solid Editing -

+

D Cylinder |[ap wireframel

Sau khi goi Iénh ta can chon diém lam gdc cua khdi hop - nhap chiéu dai canh 1 (theo truc x) >
nhan tab - nhap chiéu dai canh 2 (theo truc y) - enter = nhap chiéu cao khoi hdp (theo truc z)

i
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Z
Z

Il.  Tao khditru
Phim tit: CLY

Bai tap thuc hanh

Chutre nang: Tao khéi hinh try

Hoic ¢6 thé goi lénh trén Toolbar

D 1 [‘D Polysolid O @,‘. am 5‘ () Extract Edges - .2 &.‘ J”‘ - % [:E] +§+ 0.51“) -
s + r 1
- . : s
Box | Extrude L) Presspul Smuooth e o & 9 et [:/ / @ E @ O [—P_\. |_—|
y T Object & | @ &2 () Separate ~ O & ¢ A O] & B8
D Box ing = Mesh Solid Editing + Draw ~ Modify +
" *

Cylinder | firermemrey=—

& Cone

Sau khi goi Iénh ta cin chon diém lam tam mit ddy - nhap ban kinh mét diy - enter > nhap
chiéu cao khoi tru - enter
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Luu y: V& mat day tuong tu 1énh vé duong tron trong khong gian 2D
1. Tao khéi nén

Phim tit: Cone

Chirc nang: Tao khéi hinh non

Hoic c6 thé goi Iénh trén toolbar

|| Home | sold surface  Mesh  Visualize  Parametric  Insert  Annotate  View  Manage  Uutput  Add-l

D [] LEI Palysclid @ @ [0 6‘ () Extract Edges = .2 ‘.%1‘ f - % @ @o Oc',; e -
Ly +. i
Presspull =) Extrude Faces = - W]~
Cylinder | Extrude L) Presspu Smooth Qo & 9 fuce race '(:j ‘/ < [% @ O I:J' ‘—-I
M M Object @ | @ &2 [Jf) Separate - SO0 @e- ¢ A G & EB-
Heling = Mesh = Solid Editing = Draw Meodify - Se

Box
+*

OQ

Cylinder |op \ireframel

& Cone Y

O Sphere

i

1. Tao khdi chép nén

Sau khi goi lénh ta chon tim dudng tron 1am mat day (hoic sir dung cac bién 2p, 3p, ttr dé vé

duong tron) = nhap ban kinh day = nhap chiéu cao khéi noén > enter

2. Tao khdi chép nén cé day 1a hinh elip

Sau khi goi Iénh ta goi bién E > v& mat day hinh elip = nhap chiéu cao khdi non > enter

3. Tao khéi nén cut

Sau khi goi lénh ta vé mat day khéi non = goi bién T = nhap ban kinh mit ddy = nhap chiéu

cao khdi nén > enter
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Bai tap thuc hanh

Q2

150

LN TN\

01

S S
S ¢
A
B C
2180
Cone (3P) Cone (2P) Cone (TTR)

IV.  Tao khéi cau
Phim tit: Sphere
Chtre ning: Tao khéi hinh cau

Hoic c6 thé goi Iénh trén toolbar

25 Pao Huy Hoang Giao Trinh AutoCAD 3D Co Ban | Trang 9
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DU Home Solid Suface Mesh Visulize Porametric Inset Annotate |

O [T ) Polysolid & @ & @ ExtractEdges - .2 By
4 .

p Il Extrude F . ¢

Sphere | Extrude L) Presspu Smooth @ - EE& Q rde raes (J / C

T M Object @& | @ «& [J[ Separate ~ S e

eling « | Mesh x| Solid Editing ~ | Draw =

Box
+*

Cylinder |0 Wireframe]

Caone

Sphere h

Pyramid

SO 00

Sau khi goi Iénh ta chon tam khdi cu > nhap ban kinh khéi cau (hodc sir dung cac bién 2p, 3p,
ttr d¢ ve tuong tu V€ dudng tron) - enter

V. Tao khéi kim tw thap
Phim tit: Pyr
Chirc nang: Tao khéi hinh kim ty thap

Hoic c6 thé goi Iénh trén toolbar
G| Home Soid Sufsce Mesh Visusize Paremetic nsert Amnotate View Mensge O

0 1 [{) Polysolid B2 @ & @ Extractbdges - D @y - Z5 @ & C
.4 +
P Il Extrude F - -
Pyramid Extrude £} Presspu Smooth @i @ B& @ fude races f\} ./ @ & @ O [
- M Object F @ [l Separate - O @& _/_ A, m ¢
Box Heling | Mesh a Solid Editing | Draw « | Modify

&

Cylinder |op wireframe]

Cone

Sphere

F')rramid h

B Wedge

clOC 00

1. Tao khdi chép kim tu thap

Sau khi goi lénh ta v& mat day 1a bién dang hinh vudéng = nhap chiéu cao khéi kim ty thap >
enter

2. Tao khéi kim tw thap cut
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Sau khi goi Iénh ta V& mat day 1 1a bién dang hinh vudéng - goi bién T > nhap do dai mat day 2
—> enter = nhap chiéu cao khoi kim tu thap = enter

P
|
", 1 4 I
- N " ! ®
A '
-_\_\_\_\_\-\---
VI.  Tao hinh khoi ném
Phim tat: We
Chtre nang: Tao khoi hinh ném
Hoac c6 thé goi 1énh trén toolbar
Home
[_f] Polysolid @;‘_ @ 6‘ @ Extract Edges -~ .2 & f‘ = % @ *ﬁ" OC-)B Eild
1 - ]
P}ﬁd Extqe ﬁ_} Presspull S%h @ @ 5& @ Extrude Faces - (\} / @ - & @ O [ﬁ ﬂ - Se(t%n
- v Object @ @ &P [Jf] Separate ~ C} = & - ‘f r. m - EE - Plane
Heling | Mesh | Solid Editing | Draw ~ Modify - | Section =

Box
*

Cylinder |50 Wirsframe]

Cone
Sphere

Pyramid

Wedge —

Torus

oL 1O 00

Sau khi goi Iénh ta v& mat day khdi ném 1a hinh chit nhat sau d6 nhap chiéu cao khbi ném
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Bai tap thuc hanh

4
height
Y
”~
X
length

VII.  Tao khéi vong xuyén
Phim tit: Tor
Chirc nang: Tao khéi hinh vong xuyén

Hoic c6 thé goi Iénh trén toolbar

Home
@ [T 1 Polysolid @ & @ & @ extactbdges ~ 2 @ 7 - T8 @ 8 G 4 - C@ I
+ ) } . i
Torus | Extrude L) Presspul Smooth @ o E% @ Extrude Faces {J ’/ @ & @ O E’l Section e
~ M Object &) | @ &2 [Jf] Separate ~ O &- | ¢ A G & B8 Plane £
g Box ling | Mesh Solid Editing ~ Draw « | Modify + ’ Section = y
-
| =3

D Cylinder |50 wireframe]

@ Torus '_

Sau khi goi I¢nh ta tién hanh v& duong tron 1a dudng vong xuyén = nhap ban kinh cua duong
ong solid
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Bai tap thuc hanh

VIII. Tao twong 3D (Polysolid)
Phim tit: Polysolid

Chuc néng: Polysolid 1a cong cu duoc st dung dé tao ra tuong 3D. No ciing c6 thélsfr dung dé
chuyén tir line, plyline, arc hay mot duong tron sang dang twong. Cong cuPolysolid giong vai Iénh
Polyline chi c6 khac 1a ban tao dang tuong hinh chir nhat va phai xac dinh chiéu cao, chiéu rong.

Hoic c6 thé goi Iénh trén toolbar

._ DedBS Q-7 -5
Home Solid  Surface  Mesh  Visualize  Parametric  Inset Annotate View

@ [I | [ij Polysolid ‘_ ﬂ Extract Edges ~ 2 & n;"" - E"xl
A =
Presspull =] Extrude Faces ~ -
Torus  Extrude L i ™ j ": "/ © [E
T T Object &) | @ &2 [ Separate - g & ¢
Modeling = Mesh  « Solid Editing - Draw -
Drawing1™® b +

Sau khi goi 1énh mét thong bao s€ hién 1én trén dong 1énh command line "pecify start point or
[Object/Height/Width/Justify]

+ Object: Cho phép tao tudng tir ddi twong 2d c6 san
+ Height: Cho phép thiét 1ap chiéu cao tudng

+ Width: Cho phép thiét 1ap chiéu rong tuong

+ Justify: Cho phép thiét 1ap vi tri tinh d6 dai tudng

bt
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Bai tap thuc hanh

24 —

r -

200 4700 ]

IX.  Tao ddi twong hinh xoin éc (Helix)
Phim tat: Helix

Chtre nang: Cong cu Helix dugc su dung dé tao cac dbi tuong c6 dang hinh x04an 6¢. Ban co thé
str dung dé tao cac doi tugng hinh xoan lam duong dan hudng cho cac khoi solid sweep.

Hozc c6 thé goi Iénh trén toolbar

Home

D @ ) Polysolid @ & @ & @ bxtractBdges - D@y ;- P5 d 4
2 5 L';L Presspull 5 th & @ 5"-‘- @ Extrude Faces - ,'\f / & - E, @ {:
- ¥ Object & @ &2 [ Separate - 0 &-| & AF
Modeling « | Mesh  u] Solid Editing | | Mo
Dawing® % & e EIEEREC
[1[Custom View][2D Wireframel BRCEPICIRNE .
{1 Draw
kL _4__-- B
I.-r x \‘H"" o
i _____|.__ H N
o
B e
O < XY
1\ BT 09> }
x._x i 20N I__ — ll L
H_K/l’ 3 /
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Bai tap thuc hanh

X.  Tao khoi, bé mit tir d6i twong 2D (Extrude)
Phim tit: Ext

Chtic nang: Pugc st dung dé add thém vao mot kich thudc (Chiéu cao) dbi voi mot dang 2D. Néu
nhu ban extrude mot bién dang kin nhu 1a duong tron va polyline kin thi mot khdi solid s& duoc
tao. Néu ban extrude mot bién dang mé nhu dudng thang hoic cung thi bién dang surface (bé mat)
sé€ duoc tao.

Hoic c6 thé goi Iénh trén toolbar

gJDEE%@CQ'FD';
Home  Solid  Surface Mesh Visualize  Parametric Insert  Annotate  View  Manage

{) Polyselid \ 3':'_ [0} Extract Edges = .2 @ - O ’E"
D @ 0 k.iEﬁ € & D g & %@

+ . AN . . 5
iy — [k Presspull P— 8 O X 9 Extrude Faces f:/' PG B & O
- . Object @ @ &2 [ Separate ~ OO0 @®- & A

Mesh = Solid Editing Draw « Modifi
Extrude § .

&

[T us Loft eframe]

ﬁl
/

Y

=URY

Revolve

Sweep

Sau khi goi Iénh tién hanh chon d6i twong 2D rdi tao khéi hodc bé mit

=
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Bai tap thuc hanh

ES] | =5 L 50
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XI.  Tao khéi, bé mit quay quanh truc (Revolve)
Phim tit: Rev

Chue nang: duoc st dung dé xoay mot bén dang sketch mé hoic déng quanh mét truc dugc chon.
Neéu ban revolve mot bién dang dong nhu mét polyline sketch, da giac, duong tron hay mién sketch
thi mot khoi solid sé dugc tao. Mot profile m¢ thi s€ hinh thanh mot bé mat.

Hoic ¢6 thé goi lénh trén toolbar

- Home Solid  Surface  Mesh  Visualize  Parametric  Insert  Annotate  View  Manage (

Q I I [ Polysolid & & @ & @ btractbdges - 2 B 7 - % & 2 O
e + - -
Box | Extrude L) Presspull Smooth & o & @ Extrude Faces - '(:J / @ - [% @ O |:-0_\.
T T Object & | @ & [ Separate - O & | & A Gl &

Eitrocie Mesh = Solid Editing = Draw = Modify

Dr

1G]

Loft

[—1[Cust eframe]

P —
@ Revolve || ~elifmm——

@ Sweep

Sau khi goi I@nh ta tién hanh chon ddi twong 2D, sau d6 vé& truc dé tao dbi twong xoay quanh >
nhap géc muon xoay.
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Bai tap thuc hanh
& P
> § ° S 2
a 8
38
38 42 42
199
[
|
R e ™ e T ¥ |
O — — — L - —_— o
Q Q Q Q
IRy IR A T —— 4 A “a Mihall SR
1
1
27 42 27
42
178

110

S ———

ARSI AL LA R AR A S
5
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XI1.  Tao khéi, bé mit chay theo dwdng dan (Sweep)
Phim tit: Sweep

Chuce néng: dugc su dung dé tao khéi solid va surface bang viéc quét mot bién dang kin hodc ho
trén mot duong dan 2D hoac 3D.

Hoic c6 thé goi Iénh trén toolbar

Home
D ﬁ@ [ Polysolid @ & @ & @ etractEdges - D @ 7 - FG & 0 G
T [ Extrude Faces ~ S I
Box Revole [°1 Presspu Srmooth & @ X @ trude Faces M@ RGO D
i y Object & | @ & () Separate - O @& & AT &
.I Extrude | Mesh s Solid Editing - | Draw ~ | Modify ~
Dr = +*
[—1ICust @ Loft eframel
—
CBREVDNE
@S\Neep a—

Sau khi goi Iénh ta tién hanh chon doi tuong lam bién dang = tién hanh chon duong dan.
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Bai tap thuc hanh

a) Helix: @ = 50, turn Height = b) Helix @ ddy = 150, Oginy = 50, turn Height = 20, Height =
20 Height = 160. Bién dang lo xo  150. Bién dang [0 xo la hinh vuéng 12x12, ban kinh Fillet = 3
la duwong tron duong kinh = 10
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X111, Tao khéi, bé mit tir nhiéu bién dang (Loft)
Phim tit: Loft

Chtrc nang: Tao mot khéi solid hay surface béng cach lya chon mot loat cac bién dang. Viéc lya
chon mot loat cac bién dang nay s€ xac dinh duoc hinh dang cua khoi loft

Hoac c6 thé goi 1énh trén toolbar
B Home Solid  Surface  Mesh  Visualize  Parametric  Insert  Annotate  View  Mani

D r 4 I‘D Polysolid EEE" '\E'EE'. @ 6‘ () Extract Edges » 2 ‘,a_-,‘ f' % @ ¢E
*) Presspull 2 Extrude Faces ~ .
Box Sweep L Presspu Smooth e o & @ ruce Face f:J /B @ [EJ @ 'C
N - Object @ D < (k] Separate - = _é A E
I i Extrude Mesh  u Solid Editing = Draw ~ Mot
D e = #
[—][Cust®L°ﬂ T
| S
—
E—_ﬂ Revolve
CEDSWEE;J

Sau khi goi Iénh, ta tién hanh Lua chon nhiing bién dang da v€ (chon tirng bién dang mot); khoi
solid sé duoc hién thi xem trudec.

Nhan ENTER dé xac dinh viéc lua chon; mot thong bao s& xuat hién trén command line "Enter an
option [Guides/Path/Cross sections only/Settings]:"

Lua chon Setting tir command line; hop thoai Loft Setting s& Xuit hién. Trong hop thoai nay, lua
chon Smooth Fit s& tao mot két ndi mém muot gitta cac bién dang hinh hoc. Néu nhu chon tiy
chon Ruled, khéi solid loft hay surface s& c6 dang canh nhon va sac.

p ¢ o, -
¢ &
y A =Y P 1
]
{ 7 s‘\ |
- AEE -_// . e
i &
¢ %)
-~ < o
Ruled Smooth Fit

Lwa chon normal to s& tao mot khoi solid hozc surface tiéu chuan giita cac bién dang. Ban c6 thé
lua chon loft solid hay surface dé ti€u chuan hoa tat ca cac bién dang (All cross section) hoac Start
Cross Section hay Start va End Cross Sections

All cross sections End cross section Start cross section
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Lua chon Draft angles xac dinh goc nghiéng va do dai tai vi tri béat dau va két thuc cua bién dang
giira. Goc nghiéng nay 1a bat dau dan hudéng cua dang surface loft. Néu nhu ban xét goc nghiéng
12 90 d9, tai vi tri bat dau cua surface loft s& thang dung so voi bién dang giita va 0 do s& 1a nim
ngang so véi bién dang giira. Do dai (Magnitude) tai vi tri bat dau va két thiic cua bién dang giira
1a mdi quan hé vé khoang cach surface loft theo goc nghiéng truéc khi bi uén cong.

Tuy chon Close surface hay solid két ndi bién dang bat dau va két thuc cta dbi twong loft

Lwa chon Normal va lya chon tat ca tiét dién, lick OK thi khdi solid loft s& dugc tao nhu hinh bén
dudi
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Bai tap thuc hanh
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XIV. Tao va hi¢u chinh hinh khéi (Press pull)
Phim tat: Presspull

Chtre ning: Cong cu duoc sir dung dé tao va hiéu chinh khéi solid dé dang va nhanh nhat.

Hoic co thé goi Iénh trén toolbar

I D @ fl Polysolid (‘:ﬁﬂ & @ & ) ExtractEdges - D By
l o
Presspull h =4 Extrude Faces - {
Box  Sweep Lk . j 'ﬂj /
- o e D Sepaste - | O T ¢
Modeling = | Mesh | Solid Editing [ Draw -

Drawing1* s +

a
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150
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CHUONG 5: CAC LENH KET HQP HINH KHOI

Két hop hinh khéi duge thuc hién thém 2 hoic nhiéu khdi solid khac, trir di mot khéi solid hay
mot nhom tir cac d6i twong khac hay tir hinh dang mot phan thanh chung khi 2 khéi solid duoc
tién hanh trdn 13n voi nhau. Ban budc phai c6 it nhat 2 khéi solid dé thuc hién mot hoat dong
Boolean - Union, Subttract va Intersect.

. Cong cu Union
Phim tit: Uni
Chtre niang: Cong cu Union gitip gop 2 hoidc nhiéu khéi solid thanh 1 khdi solid. Vi dy, Khi ban

¢ gang hoan thanh mé hinh, n6 1a mot ddi tuong riéng 18 duoc lya chon. Nhung sau khi thyc thi
cong cu Union, tat ca khoi solid dugc két hop lai vai nhau va tré thanh mot doi tuong

Hoic c6 thé goi Iénh trén toolbar

I i

3 @ v @ Em— a
Box el L} Presspull @ (8D B& @ Extrude Faces - ,r\J / & - & @
T Q Ob_]ECt @ | @ & [ Separate ~ O & F U

Modeling = Mesh = Solid Editing - Draw - |

' Drawing1* b >

1. Cong cu Subtract
Phim tit: Subtract

Chtic ning: Cong cu Subtract nay duoc str dung dé trir di mot hodc nhiéu di twong solid tir mot
doi tuong khac

Hoic c6 thé goi Iénh trén toolbar

Home
O @ ) Polysolid @ @‘._ @ & @ ExtractEdges - .2 &
Presspull (] ‘h
Box Sweep ‘L'J‘ : Sm . PJ “/
M iject @ @ &2 (K] Separate - O
Modeling = Mesh = Solid Editing - ‘ Draw

O oewing e
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Chue nang: Cong cuy Intersect nay duocC st dung dé tao mot khdi solid hop nhat théng qua viéc tim
nhiing khoi thé tich chung giong nhau bang viéc chon doi tuong.

1

I11.  Cong cu Intersect
Phim tit: Intersect

Hoic c6 thé 1énh trén toolbar
U Home  Solid Sufsce Mesh Visualze Parametric Insert Annots

g @ ) Polysolid 8 @ & @ btractEdges - D B
Presspull S 8 @ E& @E}ctrudeFaces - {\-’ /

iject@@h ‘OD’

Modeling = Mesh  u Solid Editing = Draw

Box Sweep
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Bai tap thuc hanh
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CHUONG 6: CAC LENH HIEU CHINH CO BAN
l. Bo tron canh doi twong (Fillet Edge)
Phim tit: Filletedge
Chtic ning: St dung dé tao canh bo tron hay fillet trén d6i tugng dang khéi solid. Khi ban tao canh
bo, mot khéi tru s& duoc tao tu dong va thuc hién boolean dé trir khdi hay thém vao dé thanh mot
khéi solid
Hoic c6 thé 1énh trén toolbar

Home  Sclid  Surface Mesh  Visualize  Parametric  Insert  Annotate  View  Manage  Output  Add-ins  Autodesk 31

% [_D L @ Extrude @ @ @ @ ég, Slice 5 Interfere @
R + R
flinder ) — [*} Presspull ; i Thicken () Extract Edges [ —
Polysolid  Solid History » Sweep | Union Subtract Intersect Fillet Edge | TaperFa
here M (=p Revolve - +E| Imprint @J Offset Edge - hd
Primitive Salid Boolean So ‘ a Fillet Edge
rawing1* ES +
tom View][2D Wireframe] @ Chamfer Edge

Sau khi goi Iénh ta tién hanh chon cac canh can bo, st dung bién Radius dé thiét lap ban kinh cho
cung bo

1

T =

I T
< [y -

e
—
——

Il.  Vat canh ddi twong (Chamfer)
Phim tit: Chamferedge

Chtre nang: Buoc st dung dé tao vat canh trén cac khdi solid. Khi tién hanh vat canh, mot cai ném
sé dugc ty dong tao ra va thyc hién Boolean d6 1a trir khoi solid.

Hoic ¢6 thé Iénh trén toolbar
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Solid

P @ E) [t Extrude @ @ @ @ 2o Slice @/ Interfere @
R +. R
finder ) o~ L1 Presspull ) " Thicken () Extract Edges | —
Polysolid  Solid History | "~ Sweep | Union Subtract Intersect Fillet Edge | TaperF:
here M = Revaolve - +g Imprint @ Offset Edge v v
Primitive | Solid Boolean [ Sol a Fillet Edge
rawing1* *® +
tom View][2D Wireframe] —_— @ Chamfer Edge

Sau khi goi Iénh ta tién hanh chon cac canh can vat, str dung bién Distance dé thiét lap do dai canh
vat.

I1l.  Xoay dbi tweng quanh truc (3D rotate)
Phim tét: 3Drotate

Chtic nang: Puoc sir dung dé xoay d6i twong quanh mot truc

Hoic c6 thé 1énh trén toolbar

- e
j [T {0 Polysolid & @ & @ extractEdges - ™ & - O 4y s OF 4 -
0 + -
P I L] Extrude F - ] -
% Extrude L) Presspu Smooth & B’_\. @ rude Faces | q.- @ [—P_I"\. |_-|
N Object @ | @ & [Jf) Separate - - oa. - o & 0] & BB -
Modeling = | Mesh Solid Editing = | Draw = | Modify = |
Drawing1® ® *

~ustom View][2D Wireframe]
Sau khi goi Iénh ta tién hanh chon dbi tugng can xoay = chon truc xoay = nhap goc xoay
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