Chuong 5
Rang bugc va cach sir dung

Muc tiéu cua bai:

- Trinh bay céc 1énh dé lap rap cac chi tiét duoc thiét ké riéng ré& thanh
cum chi tiét hoan chinh;

- Lap rap duoc cac cum chi tiét may;

- Quan 1y céc rang budc trong cac moi truong.
5.1. Rang bugc hinh hgc: Geometric Constraints

- Rang budc hinh hoc thuong 13 mbi quan hé ctia cac thanh phan hinh hoc
trong phac thao, vi du nhu muén hai duong vudéng goc, song song, hodc cic
cung tron c6 cung ban kinh,...

- Co rat nhiéu loai dé gitip chung ta rang budc nhung thong thudng nhat
chi c6 12 loai rang budc hay sir dung nhit.

- DBé bt dau, chung ta click # Geometric Constraints hay phim tit 1a C.

{} Geometric Constraints

Constraint A

cac loai rang buoc

hinh hoc hay dung

Geometry to Constrain A

% Select Object to Constrain () +-

¥ Select Object to Constrain to (0) |

|| Automatic Selection Progression

<3 doi twong rang budc thir nhat

doi trong rang
bugc thir hai

Settings v
Close
Hinh 5.1

+ 1. Tangent /6 : rang budc tiép tuyén duong tron (cung tron) véi
duong thang, duong tron (cung tron) véi nhau.
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5/
-/ . ¢.

5 click :
click

L] \ ¢ L
Hinh 5.2
+ 2. Vertical | : Rang budc theo phuwong thang dimg.

/ -
/ 5 click ==

Hinh 5.3

+ 3. Horizontal ~  : Rang budc theo phuong thang ngang.

/
/ 5 click =>

Hinh 5.4

e

7
+ 4. Paralel / : Rang bugc theo phuong song song.
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/

5 click 5 click $

S

Hinh 5.5

X

+ 5. Perpendicular : Rang budc theo phuong vudng gbc.

/
+ 6. Collinear ~ ': rang budc ndi tiép giita hai diém dau cua hai dudng
thang hay duong thang va cung tron.

chh’ck

Hinh 5.6

+ 7.Point On Curve f rang budc diém nam trén dudong Curve .

ts | |

& - R — 5 -

click

Hinh 5.7

s

+ Perpendicular rang budc vuong goc.
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Hinh 5.8

+ Midpoint +_: rang budc gitta duong thang di qua trung diém cua
duong thang khac.

\

5 chick
5 click
\ - x

Hinh 5.9

i
——s
e —
et

i\

i ra—

click

+ Collenear : rang budc tring nhau ctia hai hay nhiéu duong thang.

/
8c]ick =:"..>1:_ W L

y R

Hinh 5.10

+ Concentric : rang budc doéng tAm cua hai hay nhiéu dudng tron,
cung tron.
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@

Hinh 5.11

+ Aqual Length = : rang budc hai hay nhiéu duong thang bang nhau.
70

click
5 click )

Hinh 5.12

70

L

+ Aqual Radius = : rang budc hai hay nhiéu duong tron, cung tron bang

nhau.

o Cp%g i
| 8 click :
A

[ ]
5 click

Hinh 5.13

5.2. Rang bugc kich thuwéc-Dimensional Constraints

-

[

Rapid
- Kich thuée “™™"7 1a loai rang budc kich thudc tong hop bao gdm

nhi€u loai rang budc kich thudc riéng 1€:
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{3} Rapid Dimension
{ References

* Select First Object

* Select Second Object

Origin A
Specify Location 1%
[ Place Automatically

MWeasurement A
Method k& Inferred -
Driving A
[] Reference

Settings v

Hinh 5.14

n k= Linear Dimension

53

&
L

Hinh 5.15

 Close

: do kich thudc theo dudng thang.

L . : :
+ o1 Radial Dimension ., 4o yich thuoe theo duomg kinh, ban kinh.

&

' pl |=l35 "||
%?;’/

- -

Hinh 5.16
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+ £1 Angular Dimension do kich thudc theo goc.

Mot =[5 -
nhip gid tri cén
thay doi

st
[

Hinh 5.17
i

Rapid
Dimension ~

- Thong thuong, ching ta s€é dung chung rang budc kich thudc

85

25

Sketch needs 2 constraints ¢ thrdic con thien 2
kich thirae

Hinh 5.18

- Khi 1én kich thuéc con thiéu thi phan mém s& chu thich cho chiing ta

thiy chura Ién  —metcmmeetSZ consimluls: .. 1 ich thuée & dudi man hinh

' chi LA . .» .. Sketch isfully constrained
thi chung ta s& phai 1én kich thuéc day du it bk
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Lo
L]
Y
Lo
I Sketch is fully constrained ¢ bao kich thwdéc 1én da
Hinh 5.19
- Truong hop 1én du kich thude thi phan mém bao 161 mau do.
85
_ g )
. 18
1
Lo
Lt

¥ g

o —

42 56

w2

Update Sketch

The sketch geometry is overconstrained after the latest edit.

The constraints and dimensicns that are related to the problem are highlighted in the Red color.
The curves that are not positioned correctly are shown in the Silver Gray color.

[] Den't display this message again

Hinh 5.20
- Pé chinh stra gia tri kich thudc thi chi can Click Double chudt vao

duong ghi kich thudc va nhap gia tri vao.

= nhip gia tri

g 5112].{4:1{ double chuot |

™7
3t

f/::\ e — IHF‘\\
Hinh 5.21
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5.3. Cac miii tén thé hién béc tw do

- Miii tén bac tu do (DOF) - thé hién kha nang di chuyén cta cac diém
trén nd. Co ba béc tu do: Positional, Rotational, va Radial. Vi du du6i thé hién
Positional Constraints:

Hinh 5.22

+ 1. Chi di chuyén dugc theo phuong X.
+ 2. Chi di chuyén dugc theo phuong Y.
+ 3. Di chuyén dugc theo phuong X va Y.

- Khi ban rang budc diém nao d6 khong di chuyén theo phuong cho trude
thi NX s€ tu dong x6a bé miii tén tu do theo hudéng d6. Khi cac miii tén khong
con hién thi nghia 1a phac thao duoc rang budc hoan toan.

- Viéc phac thao duge rang bude rat quan trong dé hoan thanh phac théo, néu
khong ban phai thém rang budc cho dén khi phéc thao duoc rang budc hoan toan.

5.4. Tao cac rang bugc hinh hoc

- St dung Geometric Contraints tﬁﬂ dé tao céac rang budc hinh hoc.

Constraint A
St O —

Geometry to Constrain

M
¥ Select Object to Constrain (0) b

¥ Select Object to Constrain to (0]
Automatic Selection Progression

-

Close

Hinh 5.23
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5.5. Xem nhanh vé cac rang budc hinh hoc

Xem nhanh vé céac rang budc hinh hoc.

Constraint nhap

Command
Icon

Icon in
vung do
hoa

Description

Fixed

Thé hién gia tri ¢ dinh va tuy
thude vao ddi tuong duoc chon
ma c6 nghia khac nhau cho
diém

- C6 dinh vi tri cho duong thang

- C6 dinh goéc duong thang,
cung tron hodc cung Elip.

- C6 dinh vi tri cla cac diém
cubi, tAm cung tron, tim cung
Elip, tam duong tron, tdm hinh
Elip

- C6 dinh vi tri cua cac doi
tuong nay, cung tron hoac
duong tron

- C6 dinh ban kinh va v1 tri cua
tam, cung Elip hodc Elip.

- C0 dinh cac ban kinh va wvi tri
tam, cac diém di€u khién cua
Spline

- CO dinh wvi1 tri cua cac diém
diéu khién.

Fully Fixed

Tao du cac rang budc sao cho
rang budc hoan toan vi tri va
hudng cua hinh hoc phac thao
chi trong mot budc.

Coincident

Giup hai hay nhiéu diém vé
cung mot vi tri.
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Giap hai hay nhiéu dudng tron,

Concentric Q) hoac cung Elip c6 cung ban
kinh

| Giap cho hai hay nhiéu duong

Collinear /74 thang cung nam tring véi mot

duong duoc chon.

Point On Curve

==

Gitp diém dugc nam trén mot
duong dugc chon

Gitp mot diém nam trén duong
chiéu (Projected Curve) Ban

phai chon diém trudc ré1 moi

Point on String —l O chon ddy duong.
Luwu y: Lénh nay chi dung dugc
cho cac duong chiéu
. Xéc dinh vi tri cia diém ndm
Midpoint + - | giita hai diém hodc giira cung
|
_ ) Giap mot dudng nam theo
Horizontal » — phuong ngang
_ > Giop mot dudng niam theo
Vertical T phuong dimg
R Gitp hai hay nhiéu duong, hoic
Parallel y/4 cac hinh Elip song song vdi
— nhau.
. | Gitap hai duong hoac céc hinh
Perpendicular —L Elip vudng goc véi nhau
- . Giap hai doi tuong tiép xuc
Tangent O ] hoic tiép tuyén nhau.
) Cho hai hay nhiéu dudng co
Equal Length B cung chiéu dai
i GiGp hai hay nhiéu cung co
Equal Radius P

|

cung ban kinh
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Constant Length

Cho mét duong co chiéu dai
khong doi.

Constant Angle

C6 dinh goéc cho mot dudng

Mirror Curve

Thé hi¢n hai d61 tuong la doi
xung ciia nhau

Make Symmetric

Thé hién hai dudng ddi xtng

Pattern Curve

Thé hién cac ddi tuong xép day
hudng kinh

Thé hién d6i twong xép day
tuyén tinh.

Thé hién ddi tuong xép ddy theo
ca hai hudng.

Offset Curve

©

Xac dinh cdc diém trén dudng
Spline nim trén duong tiép
tuyén voi Spline.

Scale, Uniform

Giup duong Spline gilt nguyén
hinh dang (déng dang) khi cac
diém cubi ctia né bi thay doi

Scale, Non-
Uniform

&

Khi hai diém cubi thay d6i thi
duong spline bi kéo dan va
khong gitr nguyén trang thai ban
dau.

Trim

Pay l1a rang budc cat bo cac
duong du

Associative Trim

Lénh Trim nay dung cho céc
duong Spline khi mudn ty bo
cit cac phan du cta né.

Curve—Trim Curve.

Associative
Offset (legacy)

Lénh Offset dung cho cac
duong Spline
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5.6 Rang budc ddi xirng cho cac dudng.

Rri¥

- Céc tinh ning ctia rang budc hinh hoc xem lai phan 5.5.

- St dung 1énh Make Symmetric

NX o By~ <[5 switch window ] Window = 2, =

Home Assemblies Curve Analysis View Render Tools Application

/@; [ﬂ |\’[‘:I ] / ./_ ,i::, _|_ _\ ) % 5 <O @ gz:t:nvﬁature 9 Chamfer

@ Trim Body

Sketch Finish ™, o AL Rapid Maore Datum Extrude Hole Edge
Sketch | >< /\ >< >8) .-":.L‘(’ E‘L‘i" ¥  Dimension~ - Plane~ = @ Shell Elend - @ Draft

Direct Sketch Recently Used

= Menu ~ Mo Selection Filter ¥ | |Entire Assembly - E& el S [F Perimeter Dimension
| Part Navigator O far wel [¥- Nisnlau Skatch Constraints 1R Genmetric Canstraints
Name & C. U Comn t’é Make Symmetric

-]

+]-

@q =1
&
©

Constrains two points or curves to be symmetric about a
_| symmetry line in the sketch.

N x5

[&]Model Views

\/[ﬂa Cameras ' {ﬁ_‘
=7 Model History N (7 Perimeter Dimension % Display Sketch Constraints

v
@ b, Datum Coordinate Sy... v ey Display Sketch Auto Dimensions
v

Sketch Feature

----- @i} Sketch (1) "SKETCH... 2

J‘@ Reattach f:O__é Open in Sketch Task Environment
Sketch Tools
"i"m Continuous Auto Dimensioning j Relations Browser

Edit Sketch Parameters

AND X Q%

X -

Mare

Hinh 5.24
- Vi du minh hoa:

+ Budc 1: V& hai duong thang va 1 tryc.

Hinh 5.25

+ Budc 2: Goi 1énh Make Symmetric.
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€¥ Make Symmetric Q7?7 X

™ Primary Object A
Y
# Select Object (0]

Secondary Object

¥ Select Object (0)

Symmetry Centerline

A
A
¥ Select Centerline (0)

Make Reference

Hinh 5.26
+ Budc 3: Chon dbi tugng thir nhat, chon d6i twong thir 2, chon tryc ddi
xung.
[,
{3+ Make Symmetric 01?7 X 1
Primary Object A

+/ Select Object (1)

Secondary Object A
o/ Select Object (1)
Symmetry Centerline A
[ Select Centerline (0) 'q} |

Make Reference

Close

Hinh 5.27
+ Budc 4: Nhan Ok
' 1 'y T
23p.8
i
. L] i ]
- [ SIE
! J e % r ¥
Hinh 5.28
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Chuong 6
Cong cu md hinh 3D dang khéi ( Solid)

Muc tiéu cua bai
- Thyc hién cac 1énh tao ra, chinh stra, hoan thién cac hinh khdi 3 chiéu;
- Trinh bay cac phuong thirc quan sat hinh khéi, tAm;
- Tao mat phéng lam viéc, truc lam viée, diém 1am viéc trén cac khoi.
- Str dung dugc céc chi tiét trong thu vién phan mém.
6.1. Tong quan
- Trudc tién ban can hiéu cach quan 1y d6i twong trong moi trudng 3D.

- Khi tién hanh thiét ké, cac 1énh thao tac, d6i twong duoc tao s& nam
trong thu muc quan 1y Part Navigator, chi cdn nhin vao d6 1a ban nim duoc
toan bd quy trinh thiét ké, dong thoi co thé tac dong nhanh vao timg chi tiét,
ting 1énh dé hiéu chinh thiét ké néu mudn, phia dudi 1a cach xem va y nghia cta
cac ky hi¢u trong Part Navigator.

B ‘Skerch (2) SKETCH_000_0f
"W

?_'!‘-” Edge Biend [4)

7 & 'shedt (53

8L ‘Extrude 6)

IR ‘Sketch (73 “SKETCH_ 000"
ML E

EEU ‘Counterbored Hole (17)

B Sketch (2) *SKETCH_000_0
E("IL Exrrude {3)

(3 ‘Ecge Blend (4)

g 'shen (5)

AN ‘Exerude (5)

AR, 'sketeh (7) “SKETCH_000
B Exerude (8)

AN '‘Counterbored Hole (17)
A Dirate (18

Hinh 6.1 Xem lwoc sir cua mo hinh trong Part Navigator
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- Hiéu duoc thong tin thé hién trong Part Navigator b :
+ Mbi Feature trong md hinh s& dugc liét ké Part Navigator.
+ Loai Feature dugc thé hién thong qua hinh minh hoa bén canh tén ctia né.

+ Khi chon cac Feature trong danh sach thi tuong ung céc tuy chon &
ving d6 hoa twong tng sé& sang 1én.

+ Nguoc lai khi chon cac thanh phﬁn & d6 hoa thi cac danh muc tuong
ung cling sang 1€n trong Part Navigator.

+ Khi chon mét ddi twong ma d6i tuong khac ciing sang 1én nghia 1a cac
d6i tuong nay c6 lién quan véi nhau.

Hinh 6.2

- Tiép theo ta xem ki hiéu cta cac thanh phan trong khéi 1ap cua hinh trén.

Feature Tén mo ta Hinh minh hoa
Datum Coordinate Y
System

E"EE‘ bay la hé truc toa do,

chung c6 thé xem la
méu khi thiét ké san X
pham

Sketch

Phéc thao dugc tao tur @ ®

I mot mit chuén trong »
Eﬂﬁ hé toa do. Kich thude | _ w0 &
va rang budc gilp xac | & ‘@
dinh tiét dién cua no. S R e e

2
Yy
120
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Revole

Toan bd phac thao
duoc xoay quanh truc
chuan (Datum Axis).

Edge Blend

Mot vai canh duoc bo
tron

Pé dé xem cac doi
tuong bén trong, ban
nhip phai vao ddi
tuong va chon Edit
Display rdi tuy chinh
mic Transparency.
An céc thanh phan hé
toa d0 va cac phac
thao thong qua Part
Navigator.

B &

Shell
Tao thanh mong cho
nap va mat dudi dugce
loai bo

Shell

Thay d6i mau cho chi
tiét bang cach nhip
phai vao n6 va chon
Edit Object Display.
an hé toa do tur Part
Navigator

- Ban ¢6 thé hiéu chinh phéc thao bang nhiéu cach.

Pé hiéu chinh phac thao:

+ Chon phac thao trong Part Navigator hoic tir ctra s6 d6 hoa.

124




1]
+ U Edit hoge Edit With Rollback.

+ Hiéu chinh kich thudc hodc rang budc cuia phac thao.

+ Nhép Finish Sketch E‘

- Pé thay dbi kich thudc ma khong anh huong dén cac rang budc thi ban
nhap phai va chon Edit Feature Parameters.

.!r w——u WL .
Hinh 6.3

- Cach nhanh nhét dé hiéu chinh 13 nhip dup truc tiép vao chung.

J

— T "Eo —F 1

e | sl o

w H [T - .

el i n = - = m

e [ f e

=i — g

o n U y 4 i

: 13 13 o o
[22 _ = -

[a (v liH e A

Hinh 6.4. Sir dung ham ( Expressions) dé tao méi lién hé giita cdc thong s
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- Pé hiéu chinh ham chon To Edit The Feature, chon ching trong Part
Navigator va mo rong muc Details & phia cudi cung.

.4
k oy ]
= e

B % Dmun Conrdnmre 5y 1

=

- - _ﬂ;

| RED0D phsLE -~

B ZED).. pl=ZE

L FEp).. pl=FHE

= . oo, pi=f

W . 3009, pi=3

= FO0d.. ph=]

= Z003., pimd

= A5 pbwES

& . 1%00.. peels dl
w
\

Hinh 6.5

- Pé xem va hiéu chinh timg thong sd riéng 1é The File, sir dung Menu

| —

-

Tools—Expression

+ Tuy 13 ham nhung ciing ¢6 nhimg ham rat don gian dén ca ham sb hoc
phtrc tap.

-
Ti%
- @

B3 & Datum Coordinate Sv.. 1

EI0EA Sketeh (1) “SKETCH_. 1 =
1
1

>

(1]

B (7 Revorve ()
Bd (Y Edge Biend (3)

~
v
£

>

| +| /5]

Hinh 6.6
+ O day cac thanh phan Con thudng phuc thudc vao cac thanh phan Cha.

- Nhitng thanh phan c¢6 mau xanh duong trong Part Navigator goi 1a
“Children” va nhitng thanh phan cha trén n6 1 “Parents” c6 mau do.
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