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L1 néi dau

Phan mém creo parametric la phién ban cai tién cua phan mém Proe, néu da su dung
qua proe thi ban s€ khong thay may kho khan khi stir dung phién ban nay.

Va dic biét tai liéu nay danh cho phan thiét ké mit co ban, hiéu duoc cac trinh ty
dung hinh, cac cach 1y dudng co mot cach chinh xac va linh hoat. sau d6 méi t6i
phan st dung cac duong co nay dé tao mit, giup ban co thé thé hién y tudng thiét ké
mot cach thun loi nhat.

Chung t6i con ¢o tap nang cao dé nguoi hoc hoan thién phan thiét ké mat trén creo,
d6ng thoi néu ban da thanh thao phan thiét ké va mudn thiét ké cac hinh dang phtrc
tap hon nita vin co thé tim doc tai liéu vé Style ctia phan mém.

Moi huéng dan khong chi gdm 1y thuyét va thuc hanh ma nguoi hoc con duge cung
cép tron bd file thuc hanh cuc ky chi tiét.

Tai liéu duoc viét dua vao tai li€u training cia hang véi cap do cuc ky logic nguoi hoc
c6 thé dé dang nam dugc moi ndi dung can hoc.

Néu chua c6 file thuc hanh ban c6 thé 1én truc tiép cachdung.com dé léy hoac lién hé
tryc tiép cho bo phan ky thuat cadcamengineering.net@gmail.com
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Chwong 1: Cac cong cu tao duwong co
1.1 Tao dudng co tir mot tiét dién
Ban c6 thé 1dy duong co tir giao clia mit phang v&i cac mat déi twong khac.

«  C6thé ding mit hodc khi.

» Céc duong bién dung de tao cac duong co chuan.

Hinh 1 — Tiét dién trén mat phang Hinh 2 — Tao duong co

C6 thé tao theo mot trong ba cach sau:

«  Dung tiiy chon Curve from Cross Section /" dé Tao dudng co chuan bang cach
chon mit phang chuan tir danh sach s6 xudng.

« (C6 thé tao hod chon mdt mit cat ngang tur Sections tab trong View

Manager, sau d6 nhap chudt phai vao va chon Curve from xsec.

« Banc6 thé mo rong Sections node trong model tree, nhap chudt phai vao mot tiét dién
va chon Creat Curve.

Thwe hanh

Datum\Curve Xsec ) XSEC.PRT
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Baitap1: Tao mit cit ngang bé mat.

1. An tat ca Datum Display .

2. Click View Manager |:Iiil tur thanh cong cu Trén man hinh.

« Chon Sections tab, néu can.

« Click New > Planar va nhin ENTER dé chép nhan tén mac dinh la Xsec0001.
3. Chon mit phang chuan DTM3 tir model tree.

4. Chon Options tab trong dashboard.

5. Chon Include the select quilt va click vao bat ky dau trong m hinh.

Click Complete Feature V.

= o

Nhép dtp chudt vao No Cross Section trong View Manager.
8. Nhap chudt phai vao Xsec0001 va chon Show Section.

9. Click Close.

10. Click trong cura s6 do hoa dé bo chon hinh hoc.

Baitap2: Tao dudng co tir mit cit ngang.

1. Click menu x0 xuong Datum va chon Curve from Cross Section /~* tir menu x0

xuong Curve .

2. Trong dashboard, chon mit cit ngang XSEC0001 tir danh sach x6 xudng Cross-

section.

3. Click Complete Feature +.
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-

4. Luu y duong co duogc tao.

Baitap3: Tao Cross Section Curve tr View Manager.

1. Click View Manager |:Iiil tur thanh cong cu Trén man hinh.
« Chon Sections tab, néu can.

2. Nhap chudt phai vao mit cit ngang A va chon Curve from xsec.

Baitdp4: Tao mit cit ngang bang cach sir dung Sections trong model tree.

* Luu y dudng co dugc tao.

3. Click Close.

1. Trong model tree, m¢ rong Sections node.

2. Nhap chudt phai vao section B va chon Create a Curve.
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* Luu y dudng co dugc tao.

Hoan thanh bai tap.

1.2 Tao mét dudng co tir biéu thirc

Ban c6 thé tao cac dudng co trong khong gian 1-D, 2-D, hoic 3-D bing cac biéu thirc
toan hoc

« Thams61aT

— biéntr 0 t6i 1

« Ciing c6 thé tao cac biéu thirc khac

— Ty dong tim cac bién doc lap.

— c4c mién dugc xac dinh boi nguoi dung.
— Bannén ding céc biéu thirc con dé don gian hoa.
« Phai thiét lp theo cac tly chon:

— H¢ toa do

— Loai hé toa do

¢ Dé cac

¢ Tru

¢ Ciu

— Biéu thuc
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A JPRT_c8vS_DEF

/N

Hinh 1 — Mot duong thang

//..
///
//
e 4
/
i
WDEF
Hinh 2 — Parabola Curve
/ S/
\__/

Hinh 3 — Sine Wave Curve

Tao cac dudng theo cac hé toa do:

* Cartesian — ban phai xac dinh tham $OX,Y,vazZ trong biéu thuc.

« Cylindrical — ban phai xécdinh R, Theta (0), va tham sé Z trong biéu thtc.
« Spherical — ban phai xac dinh R, Theta (0), va Phi (®) trong biéu thc.

Khi d6 ban phai nhap céc ham biéu thic trong muc text.

Sir dung tham s6 T

Céc biéu thirc duogc quy dinh voi ham T, va thay doi tir 0 t6i 1. Bén dudi 1a su khac
nhau giita cac dudng trong hé toa do dé cac:

« Pudng thang ( theo hudng X) — x=35*t, y=0, z=0. Nhu trong hinh 1.

» Parabola (in XZ plane) — x=35*t, y=0, z=35*t"2. Nhu Hinh 2.

 Sine wave (in XY plane) — x=t*10, y=3*sin(t*360), z=0. Nhu Hinh 3.

TRAN YEN © Page 8



TRUNG TAM CONG NGHE ADVANCE CAD

* Circle (in XY plane) — x=4*cos(t*360), y=4*sin(t*360), z=0. Nhu Hinh
4.

Bi i FRT_CEYVS_DEF

Hinh 4 — Duong tron

Str dung ham twd'ng minh

Tham khao céc gia tri ham bén dudi va cac duong hinh hoc duogc tao.

« Straight Line — y=x, mién tir 0 t&i 10. Nhu Hinh 5.

% /PRT CsYs DEF

/N

Hinh 5 — Duong thang
« Angled Line — y=x/2+5 mién tir 0 téi 10. Nhu Hinh 6.

/

53 { FRT_CSY5_DEF

Hinh 6 — Duong nghiéng

« Full parabola — y=10*(x/10)2, mién tir -10 t&i 10. Nhu Hinh 7.
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FPRI-EYS_DEF

Hinh 7 — Pudng parabol hoan chinh

« Half parabola — y=10%(x/10)2, mién tir 0 téi 10. Nhu Hinh 8.

PRT 5_DEF

Hinh 8 — M4t nlrta dudng parabol
« Sine wave — y=100*sin(2*x)+10, mién tir 0 t&i 360. Nhu Hinh 9.

PRT_OSYS_DE

Hinh 9 — Sine Wave Curve
« Puodng xoin doc theo truc Z, cylindrical csys — r=1000, z=5*theta, mién tir 0 t&i

360. Nhu Hinh 10.
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PRT_CSYS_DEF

Hinh 10 — Puong xoan dc

Thuc hanh:

Datum\Curves_Equation ~ “J CURVES_EQUATION_1.PRT

Baitap1: Tao dudng co chuan tir 1 biéu thirc bang cach st dung thong s6 T.

1. An tat ca Datum Display .

2. Click menu x6 xuéng Datum va chon Curve from Equation 7~ tir danh sach x6

xudng curve .

3. Trong model tree, chon h¢ toa do CSO.

4. Trong dashboard, chon Cartesian, néu can.
5. Click Equation.

6. Doc hdp thoai Equation information sau d6 click Close.

For carlesian coordinate Eystem.%tﬁr parametric eguation
interms oft for x, y and =z
For example: for a circle in %-y plane, centered at origin
and radius = 4, the parametric eguations wil be:
X=4"cos (t™360)
y =4 *xgin ( {*380 )

z=10

Close

7. Trong hop thoai Equation, nhap biéu thirc sau:

e X=06%t
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. y=
e 7=()

Equation = A X

File Edit Insert Parameters LHilities Show

w Relations
O Y By R "0 EE A
+ | x=6%
- |y=0
= | z=0
I
0
Ll
p Local Parameters
0K Reset Cancel

8. Click OK tur hop thoai Equation.

9. Click Complete Feature v.

10. Chinh stra dinh nghia Curve 1.
11. Click Equation.
12. Trong hdp thoai Equation, chinh stra cong thuc thanh:

e X=06%t
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. y=14%t
e 7=()
13. Click OK.

14. Click Complete Feature ¥

15. Chinh stra dinh nghia Curve 1.

16. Click Equation.

17. Trong hop thoai Equation, chinh stra cong thuc thanh:
* x=6%t

o y=14*t"3

« z=0

18. Click OK.

19. Click Complete Feature +.
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Baitap2: Kiém tra va loc dudng co chuan bang cach st dung mot phuong trinh 1o

rang.

1. Click Open (=, chon CURVES_EQUATION 2.PRT, va click Open.
2. Chi kich hoat Datum Display : #.

3. Chinh stra dinh nghia Curve 1.

4. Click Equation tir dashboard dé xem lai cong thirc.

5. Click OK tur hop thoai Equation.

6. Chinh stra gia tri From range thanh 0.

FET =_DEF

8. Chinh stra dinh nghia Curve 1.

7. Click Complete Feature V.

9. Click Equation.

10. Trong hdp thoai Equation, chinh stra cong thirc thanh:
* y=100*sin(2*x)+10

11. Click OK.

12. Chinh stra gié tri To range thanh 360.

13. Click Complete Feature ¥

PRT_OGYS_DE
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14. Chinh stra dinh nghia Curve 1.

15. Chinh stra hé toa d§ thanh Cylindrical.

16. Click Equation.

17. Trong hdp thoai Equation, chinh stra cong thirc thanh:
* r=1000

+ 7=5*%theta

18. Click OK.

19. Click Complete Feature v

E PRT_C5YS_DEF

Hoan thanh bai tap.
1.3 Tao duwong Composite

Ban c6 thé sao chép va dan cac canh dugc chon tir mot khoi hoac mat dé tao cac duong

composite chuan.

* (6 hai dudng composite:
— Exact

— Approximate

TRAN YEN © Page 15



TRUNG TAM CONG NGHE ADVANCE CAD

Hinh 1 — Tao Exact Composite Curve

Q.00
f , 0.00
/7 Chan’q

Hinh 2 — Tao Approximate Composite Curve

Tao Composite Curves

Khi tao cac duong ny ban c6 thé két hop thém cc ity chon nhur tiép tuyén, curtivate, .. cho cac duong
d¢ hiéu thém ta thyc hién bai thye hanh bén dudi,

Datum\Curve Composite 3 COMPOSITE.PRT

Baitap1: Tao ban sao chinh xac duong co tong hop.

1. An tit ca Datum Display.
2. Chon bé mit udn cong bién dang.
3. Chon canh thfmg phia trudc dén khi toan bd chiéu dai dai canh duoc t6 sang trudc.

4. Click dé chon canh duoc to sang trudc.
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Ay

5. Click Copy =21 va click Paste.
6. Chon Exact tir danh sach x6 xubng Curve trong dashboard, néu can.
7. Click Complete Feature v.

8. Luu y rang Copy 1 feature trong model tree.

Ay

Baitip2: Tao ban sao gin dung duong co tong hop.

1. Chon bé mit ubn cong bién dang.
2. Chon canh chudi tiép xuc phia sau dén khi toan bo chiéu dai canh duoc to sang trudc.

3. Click dé chon canh dugc t6 sang trudc.

4

4. Click Copy va click Paste.

5. Chon Approximate tir Danh sach xo6 xuéng Curve trong dashboard.
6. Click Complete Feature v.

7. Luu y rang Copy 2 feature trong model tree.
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Hoan thanh bai tap.

1.4 Tao mot duwdng co la giao cua ciac dudong co

V6i cong cu Intersect ban c6 thé tao dwdng co 2-D hoiic 3-D tai phan giao ciia hai
phac thao
« hé thong ty dong ndi dai cac mat.

* va dudng co dugc tao tai vi tri giao cia cdc mat nay.

Hinh 1 — mat dun ao
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T
o

Hinh 2 — tao dudng co tai vi tri giao

Phén thyc hanh:

Datum\Curve_Isect-Curve ) CURVE_INTERSECTION.PRT
Baitap1: Tao dudng co mdi tir giao diém cua hai dudng co khac.

1. An tat ca Datum Display .
2. Luu y rang c6 2 duong co chuan 2-D.

3. Nhan CTRL va chon 2 dudng co chuan.

T

4. Click Intersect tir Editing trén thanh ribbon.
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5. Luu ¥ rang dudng co 3-D duoc tao. Luu y rang 2 duong co ban dau b an.

6. Chinh stra dinh nghia Intersect 1.

7. Chon References tab trong dashboard va xem cac ban phac thao dugc chon.

8. Click Complete Feature V.

....................................

First sketch
Sketch 1 Unlink

Second sketch
Sketch 2 Unlink

Hoan thanh bai tap.

1.5 Tao dwong co tai phin giao cac mit
C6 thé tao dudng co dang 2D hodc 3D thong qua duong giao ctia hai mat

Hinh 1 — Pudng co duoc tao
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Lénh nay ciing kha don gian khi ban tudng tuong hai mit giao nhau sé ¢6 vi tri cat giita
chung, va tri tri cac diém lién tuc nay 13 dudng co cta ban.
Datum\Curve_Isect-Surface J CURVE_INTERSECT-SURF.PRT

Baitap 1: Tao dudng co tai giao diém cta 2 bé mat.

1. An tit ca Datum Display .

2. Luu y 2 bé mit.

3. Nhén CTRL va chon 2 bé mit.

&

4. Click Intersect tur Editing trén thanh ribbon.

5. Luu ¥ rang duong co 3D dugc tao.

(4

6. Chinh stra dinh nghia Intersect 1.

7. Chon References tab va xem quilts dugc chon.

8. Click Complete Feature v'.
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Surfaces
QUiltF7
QuiltFa

Hoan thanh bai tap.

1.6 Chiéu va bao cac dwdng.
Chiéu dudng 1én mét hoiic nhém cic méit

« Céc duong co dugc chiéu

— chiéu mét duong 1én mat hodc nhdém cac mat
—  Vudng goc voi mit tham chiéu

— Thay d6i chiéu dai so voi gia tri gbc

* Wrapped Curves

— Hinh thanh trén mat

— Chiéu dai khong thay do6i so v6i hinh gbc.

Hinh 1 — Projecting a Curve Hinh 2 — Wrapping a Curve

Cach tao mét dwong chiéu
Ban cin cac thong s6 duéi day dé chiéu

» References — Chon mat tham chiéu, mat ma cac duong s€ dugc chiéu 1én do.
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« Direction — Huéng chiéu va co thé chon theo céc cach:
— Along direction — Chiéu theo huéng duogc chon.
— Normal to surface — Hudng chiéu vudng goc véi mat

« Flip— thay d6i hudng chiéu.

Tao Wrap Curves

Tao duong bao theo cac cach:

« Chon phéc thao can bao.

« Xac dinh mat can dugc bao.

» Define the wrap origin — Xac dinh duong tim cua phac thao ma né xoay.
« Ignore intersection surface — Khong lay cac dudng giao khi bao

« Trim at boundary — Tu cat cac duong va liy theo bién dang

Thue hanh tao cic duwdng bao va dwong chiéu

Datum\Curve Project-Wrap PROJECT WRAP.PRT

Baitap1: Chiéu | dudng co chuan vio 1 bé mit.

1. An tat ca Datum Display .
2. Luu y 2 dudng co chuan hinh tron.

3. Chon dudng co chuan PROJ CURVE tir model tree.

4. Click Project == tir Editing trén thanh ribbon.
5. Chon bé mit.
6. Click Complete Feature v.

7. Puong co dugc chiéu vao bé mat.
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ndidual surfaces

8. Chinh stra dinh nghia Project 1.
9. Trong dashboard, click trong bd gom tham chiéu Direction dé kich hoat né.
« Chon mit phang chuan DTM2 tir model tree 1a tham chiéu chuan méi.

10. Click Complete Feature +.

Baitip2: Boc dudng co chuan trén 1 bé mit.

1. Chon duong co chuan WRAP_CURVE.
2. Chon menu x6 xuéng Editing va click Wrap Z)

3. Click Complete Feature v.
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4. Chinh stra dinh nghia dudng co chuan WRAP_CURVE.

5. Click Coordinate System - tir Sketching .
» DPat 1 hé toa do phac thao trén 1 ban phac thao.
6. Click OK v.

7. DPinh hudéng thanh WRAP view orientation.

8. Chinh stra dinh nghia Wrap 1.

9. Chinh stra Wrap Origin tir Center thanh Sketcher CSYS.
10. Luu y su khac biét trong vi tri dudong co duoc boc.

11. Click Complete Feature v.
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Hoan thanh bai tap.

1.7 Cit cac dudng

Ban c6 thé cit cac duodng tai cac diém duoc chon t& cac i tri phan doan hodc chon hudéng can gitr.
* Curve trimmed at Trimming object:

— Datum Point

— Datum Plane

— Another curve

« Phan duong 1 phan hudng bi loai bo.

« Ban c6 thé ddi huéng can giit:

— Keep side 1

— Keep side 2

— Keep both sides

Hinh 2 — Keeping Both Sides
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Hinh 1 — Selecting Trimming Object, Keeping a Side, Viewing Completed Trim

Ban c6 thé sir dung thém cac tity chon

» Curve split at Trimming object, keep side 1.

» Curve split at Trimming object, keep side 2.

« Curve split at Trimming object, keep both sides. Khi doi huéng thi dung lénh Flip
Trim Sides /% tir dashboard.

Phan thyc hanh
Datum\Curve Trim CURVE_TRIM.PRT

Baitap1: Trim 1 dudng co chuén.

1. Chi kich hoat Datum Display : *&.

2. Chon Sketch 1.

3. Click Trim ™ tr Editing trén thanh ribbon.

4. Chon diém chuan PNTO.

e

k

PHTO:FE(DATUM POIMT) |

5. Trong dashboard, click Flip Trim Sides “ dé miii tén chi sang trai, dé 1ai hinh hoc
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mau xanh duong bén phai.

6. Click Complete Feature v.

7. Mat dudng co mau xanh dugc trim.

8. Bo chon tat ca chi tiét.

9. Dinh hudéng thanh Hudéng hinh v&é FRONT.
10. Kich hoat Plane Display £4.

11. Chon dudng co trén mit trdi nhu hinh. Luu ¥ né 1a 1 ddc diém trim trong model

tree.

12. Ciing lwu y rang chi c6 1 mau c6 san dé lya chon.

13. Click Trim

14. Chon mit phang chuan DTM1 tir model tree.
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<

15. Trong dashboard, click Flip Trim Sides 7 2 1an @é gilr ca 2 canh.

16. Click Complete Feature +.

17. B6 chon tét ca chi tiét.

18. Chon dudng co. Luu ¥ nd 1a dic diém trim trong model tree.
19. Ciing luu ¥ rang 2 mau are c6 san dé lya chon.

20. Chon ntra bén dudi cia dudong co.

P =8
f/ \‘\\\\ \\
f t\“\\\\\ kY
3 S
\\
\
LY
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Hoan thanh bai tap.

1.8 Tao cac duwong Offset
Ban c6 thé offset cic dudng co theo dudng da chon trén mdt mit hosic song song véi miit

Ban c6 thé

« Curves offset theo 1 bé mat:

— Céac tham chiéu géc cd thé 1a mot duong hodc cédc canh cua mat.
— Xac dinh céc gia tri offset:

¢ Distance

¢ Distance

¢ Location

» Cac duong offset vuong goc véi mat:
— Tham chiéu gbc phai 13 mot dudng.
— Xac dinh ti I¢.

— €6 thé x4c dinh cac bicu do.

1.00

Hinh 2 — DPuong offset vuong goc voi mat
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2.00

Hinh 1 — Offset mot duong theo 1 bé mat
1.00

Hinh 3 — Offset mot duong dung Datum Graph

Tao duong offset doc theo méat. Ban thiét 1ap khoang cach offset theo duong géc. Trong
hinh 1, duong co dugc offset theo mot hudng véi gia tri 1a 2 va hudng khac 1a 1.
Khoang cach nay dugc do dua vao céc gia tri :

» Normal to Edge — Khoang céch offset tir bién theo hudng vudng goc

» Along Edge — Tinh theo hudéng cua mot canh.

» To Vertex — Offset cac duong co tai dinh va song song vdi cac canh bién.

Offset cac duong vuong goc voi mot mat

Ban c6 thé offset mot duong trén bé mit, vuong goc voi mat tham chiéu duoc chon.
Nhu hinh trong Hinh 2 and Hinh 3.

C6 thé xac dinh khoang cach offset bang cac cach ssau

» Offset value — Khoang cach offset tir mat.

« Unit Datum Graph — Sir dung biéu d0.

« Optional Datum Graph — str dung cac biéu thirc nhu Hinh 3.
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Thwe hanh tao duwdng offset.
Datum\Curves_Offset CURVES OFFSET.PRT

Baitip1: Tao curve offset theo 1 bé mit.

1. An tit ca Datum Display .
2. Chon bé mit.
3. Chon canh trudc.

. Click Offset 7| tir Editing trén thanh ribbon.

AN

5. Chinh stra khoang cach offset thanh 2.

@)

. Trong dashboard, chon Measurements tab.

Nhép chudt phai vao trong tab va chon Add. 1 diém duoc chon.

Kéo cham cua diém dén phia cudi cung bén phai.

Chinh stra Distance thanh Along Edge.

P... Dista... Distance ... Edge Reference Locat...
1 2.00 Normal to E... Edge:FB{SURFA.. \VertexEdgeF6(.. End1
2 200 Along Edge  Edge:FG(SURFA..  VertexEdge:FG(.. End?2

7. Nhip chudt phai vao trong Measurements tab va chon Add. Piém khac duoc bd
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sung.
e Chinh stra Location thanh 0.35.

e Chinh stra Distance thanh 1.

P... Dista... Distance ... Edge Reference Locat...
1 2.00 Mormal to E... EdgeFGISURFA.. VertexEdge F&(.. End1
2 2.00 Along Edge EdgeFE(SURFA..  VertexkEdge FG{.. End?Z
3 1.00 Mormalto E.. Edge:F6(SURFA..  PointEdge:FE(S.. 0.35

8. Trong Measurements tab, nhap chudt phai vao diém thi 3 va chon Delete.

9. Click Complete Feature v.

Baitdp2: Tao curve offset binh thuong voi bé mit.

1. Chinh stra dinh nghia GRAPHI.

* Trong menu manager, click Done.

« Nhan ENTER.

2. Xem @6 thi. Luu y rang né truot tir 0.5 thanh 1.25.
3. Click OK v.
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4. Chon duodng co Offset 1.
5. Click Offset 7.
6. Bay gio dashboard co nhiéu tuy chon hon. Pau tién va mic dinh tuy chon nay

la Offset Along Surface ], Puong co dau tién 14 loai nay.

7. Chon Offset Normal To Surface L::—i]

« Chinh sira Scale thanh 1.0, néu can.

8. Dinh hudng thanh Hudéng hinh vé FRONT.

9. Trong dashboard, chon Options tab.
« Click trong Graph collector dé kich hoat né.
* Chon GRAPHI.

TRAN YEN © Page 34



TRUNG TAM CONG NGHE ADVANCE CAD

« Luu y rang dudng co thay doi.

10. Click Complete Feature +.

11. Quay mo hinh dé luu ¥ sy khac biét khi tao dudng co.

Hoan thanh bai tap.

1.9  Tao Cosmetic Sketches

Cosmetic sketches duwge stt dung lam phac thao cac dwong minh hoa trén mé hinh
dung muc dich tham khao.
« Chi ding dé xem

» Khong thém hodc loai bo vat liéu

C6 thé rang budc hoan toan hoic khong

hién thi trén man hinh va model tree

C6 thé thém phan mat cat

Cr - )
4t o

Hinh 1 — Trudc va sau khi tao Cosmetic Features
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f‘

Hinh 2 — Ché d6 rang budc khong hoan toan

¥ Sketch 4
¥ Shetch 5
7o Sketch &

» [ Pattern 1 of Hale 3
$4 Cosmetic Sketch 1
& Inzert Here

Hinh 3 — Tao Cosmetic Sketched Text

Phéan thwe hanh Cosmetic Sketches

Cosmetic\Sketch WRENCH.ASM

Baitap1: Tao phac thdo rang budc vdi chir.

1. An tit ca Datum Display .

2. Chon SIDE_PLATE OFF.PRT trong model tree, sau 6 nhap chudt phai vao va chon
Open.

* Luu y rang cac dac dieém phéc thao tiéu chuan c6 san (mau xanh).

(o - cm

3. Click menu x6 xudng Engineering va chon Cosmetic Sketch.

4. Chon bé mit md hinh chinh va click Sketch.
5. Chi kich hoat Sketcher Display :

TRAN YEN © Page 36



TRUNG TAM CONG NGHE ADVANCE CAD

6. Click Text & va phac thao 1 dudng tham chiéu.

!
’

7. Trong hop thoai Text:

* Nhap Smm.

* Chon Right cho Horizontal Position.
* Chon Middle cho Vertical Position.
* Click OK.

8. Click One-by-One % va chinh sira kich thuéc nhu hinh.

250 d
! 12.00 !

9. Click OK v d¢ hoan tat ban phéc thao.

10. Click trong hinh nén cua ctra s6 dd hoa dé bo chon hinh hoc.

* Luu y su khac bié¢t trong hinh hoc.

¥ Shetch 4
¥ Sketch 5

¥ Shetch 6

» [z Petlern 1 of Hole 3
% cosmetic Sketoh 1
% Inzert Here

Baitip2: Tao ban phéc thao khong rang bude véi hatching.
1. Nhan ALT va chon bé mat chinh.

2. Click menu x6 xudng Engineering va chon Cosmetic Sketch.

TRAN YEN © Page 37



TRUNG TAM CONG NGHE ADVANCE CAD

3. Chon Center Rectangle [ tir danh sach x6 xudng Rectangle, va tao phac thao nhu
hinh.

4. Click menu x6 xudng Setup va kich hoat Under-Constrained Mode.

« Luu ¥ sy thiéu kich thudc trong Under-Constrained Mode.

_
/
5. Chon Center and Axis Ellipse ‘O tir danh sach x6 xudng Ellipse va phac thao 2 hinh
e-lip.

» Rang budc tam e-lip trung vdi cac diém cuoi duodng cau truc.

o

/

6. Click Delete Segment 57 va trim ban thao nhu hinh.

7. Click menu x6 xudng Setup va an Under-Constrained Mode.

j
! .

8. Click Sketch Setup ‘5’ tur Setup .

9. Chon Properties tab trong hop thoai Cosmetic Sketch.
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* Kich hoat Add cross-hatching.
* Chinh sua khoang cach thanh 5.
* Click Sketch.

10. Click OK v d¢ hoan tit ban phéc thao.

Hoan thanh bai tap.
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Chuwong 2 Phic thdo nang cao

Phéc thao thuong gdm cac dudng don gian nhu dudng thang, cung, tron, tuy nhién ta
c6 thé tao nhiéu hinh dang phtc tap khac bang cach sir dung cac 1énh nang cao gdm
elip, conic, spline va bo elip. Va ciing c6 thé thém cac phan text bang cach nhap nd vio

hodc hi¢u chinh theo y muon riéng cia ban.

Str dung cac dwdng phac thao.

Cic duwong phac thio ¢é rat nhiéu ing dung.
Gom:

« Section-Tiét dién

* Boundary- Bién dang

« Trajectory-Pudng dan

« Reference Geometry — Hinh hoc tham chiéu

Hinh 1 — Pudng phéc thao dugc dung lam tiét dién

Hinh 2 — DPudng phac thado dung lam dudng bao
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Hinh 3 — Dudng phéc thao dung lam duong dan

Céac dudng co phac thao rat manh khi duoc tmg dung voi nhiéu cach khac nhau. Ban
c6 thé thay theo cac vi du ¢ hinh trén.

2.1 Phac thao elip

Ta c6 thé tao phac thio elip theo hai cach sau.
» (Céc tuy chon tao elip:

— Center and Axis

— Axis Ends

» Céc tuy chon kich thudc:

— Length of Major/Minor Axes

— Radius of Major/Minor Axes

— Any custom scheme

« Nhiing hinh elip khac c6 thé tao hodc xoay theo bat ki gbc nio.

240.00

150.00
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Hinh 1 — Center and Axis Ellipse, Length Dimensions

//Ry 75.00

/R)CWED.DU ;

Hinh 2 — Axis Ends Ellipse, Radius Dimensions

/ 7500
190 00/ ]

4500

Hinh 3 — Center and Axis Ellipse, created on an Angle

Thuwe hanh phac thao Elip

Sketcher\Ellipse "J ELLIPSE.PRT

Baitdp 1: Phac thao Axis Ends Ellipse va tao kich thuéc cho nd bang cach sir dung
kich thudc ban kinh trén cac truc chinh va phu.

1. An tat ca Datum Display .
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2. Click Sketch 7" tir Datum .

3. Chon mit phang chuian FRONT tir model tree 1a Sketch Plane.
* Click Sketch Trong hop thoai Sketch.

4. Chi kich hoat Sketcher Display :

5. Click Sketch View '*T?hil tur thanh cong cu Trén man hinh.

6. Click Axis Ends Ellipse ‘D tir Sketching .
7. Click vao giao diém cuia cac tham chiéu 14 diém cubi cung dau tién cua truc chinh.
« Di chuyén con tré chudt sang phai va click dé xac dinh diém cudi thir 2 cho truc chinh.

« Di chuyén chudt 1én trén va click dé xac dinh chiéu dai tryc phu.

.......................................

8. Nhap chudt giita d@é dimng phac thao.

* Luu y kich thudc mac dinh.

9. Click Normal [l

« Chon hinh e-lip va sau d6 nhap chudt giita. Click Major Axis va click Accept. Nhap
120 vio gia tri va nhan ENTER.

« Chon lai hinh e-lip va sau d6 nhap chuét giita. Click Minor Axis va click Accept.

Nhap 75 vao gia tri va nhan ENTER.
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Ry 75.00

WRRI2000 w o

Baitdp2: Phac thao Center and Axis Ellipse va tao kich thuéc cho no bang cach sir
dung kich thudce chiéu dai trén cac truc chinh va phu.

1. Chon Center and Axis Ellipse % tir menu x6 xudng Ellipse .

2. Click vao tam hinh e-lip.

« Di chuyén chudt 1én va sang phai, sau d6 click dé xac dinh diém cudi cia tryc chinh.
« Khong cho phép hinh ellipse dé nap vao hinh hoc ¢6 sin, di chuyén chudt va click dé
xac dinh chiéu dai cia truc phu.

3. Nhép chudt giita ¢ ding phac thao.

* Luu y kich thudc mac dinh.

4. Click Normal Il

« Chon truc chinh va nhap chudt giita dé dat kich thuéc. Nhap 275 vio gia tri va nhan
ENTER.

* Chon truc phu va nhép chuot gitra dé dat kich thude. Nhép 85 vao gia tri va nhan
ENTER.

« Chon truc chinh tir mdi hinh e-lip va sau d6 nhap chudt gitra dé dat goc. Nhap 75 vao
gi tri va nhan ENTER.

5. Nhap chudt giita va sau d6 Chon kich thudc va kéo chudt nhu hinh.
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Ry 15.00

/RK 120.00
TE.UQ/ :

85.00

/ 27500

6. Click OK v.

7. Nhan CTRL+D dé dinh huéng thanh huéng tiéu chuan.

Hoan thanh bai tap.

Tao phin bo elip

Ta c6 thé tao phin bo goc theo dang elip.

Chon hai duong phéc thao

Piém tiép tuyén

Kich thudce bo theo kich thude dugc cho trong elip

Phan xoay c6 thé xoay dugc.
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.................................................... .\I\.I'. _1
i *_______H ___..f

t— 1.00 %?
- 025

Hinh 1 — Tao phan bo bang elip
Thue hanh tao phin bo bang elip

Sketcher\Fillet Elliptical 0 ELLIPTICAL FILLET.PRT

Baitidp 1: Phac thao kich thudc 3 fillets hinh e-lip bang cach str dung cac kich thudc
khac nhau.

1. An tit ca Datum Display .

2. Chinh sua dinh nghia Sketch 1.

3. Chi kich hoat Sketcher Display :

4. Chon Elliptical ~ tir menu x6 xudng Fillet trong Sketching .

5. Click vao cac d6i tugng phac thiao ngang va thang tai vi tri nhu hinh dé tao fillet hinh
e-lip.

I;JEE

' y V%g?‘ﬂl

H N—hLueﬁ

0.4

-— 2.00 |
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6. Click Vertical I tir Constrain va chon truc phu thang.
7. Click Normal 1.

« Chon fillet va sau d6 nhap chudt giita. Chon Major Axis va click Accept. Nhap
0.47 vao gia tri va nhdn ENTER.

« Chon lai fillet va sau d6 nhap chudt gitta. Chon Minor Axis va click Accept. Nhap
0.25 vao gia tri va nhdn ENTER.

u‘/{?x 0.47

L P P

= H 195 —-7

¥ 07s

___{i} H ‘,___l

200 w

8. Click Elliptical .

9. Click cac d6i tugng phéac thao ngang va thang tai cic vi tri nhu hinh dé tao fillet hinh
e-lip.

. /RW]QS HT

—H 112 —-It
033

L 34»&
Y
H |

o .00

10. Click Normal Il
« Chon tryc chinh va nhip chudt gitra dé dit kich thudc. Nhap 0.42 vao gia tri va nhan
ENTER.
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¢ Chon tryc phu va nhép chuot gitra dé dat kich thudc. Nhép 0.80 vao gia tri va nhan

ENTER.

|

2.00
11. Click Elliptical *~.
12. Click cac ddi twgng phac thdo ngang va thang tai cac vi tri nhu hinh d¢é tao fillet
hinh e-lip.

13. Click Vertical | va chon truc phu thing.

H
g o4
\ffxa_fw
124 b
: N 098
v A Ry ,
S py FE YL
| < =
g | 133
ey ISR = H T
R

14. Click Normal 17l

« Chon diém cubi fillet phai va dudng thang bén tréi.

« Nhép chudt giita dé dat kich thudc ngang va nhap 1 vao gia tri.
« Chon diém cudi fillet bén trai va duong ngang phia dudi.

« Nhép chudt giita dé dit kich thudc thang va nhap 0.25 vao gia tri.
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®
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15. Rang budc va tao kich thudc phéac thao nhu hinh.
16. Click OK .

— L1
H
Rx 047
125 T,s/ l

i g o . j,fR'y D 25
iF -
-— 1.00 . 75
: 295
0.25

Hoan thanh bai tap.

2.2 Phac thao duong spline

Gitip tao mot dwong tu do qua nhiéu diém

* Yéu cau tdi thiéu 1a hai diém.

« khong gidi han s6 lugng diém.

« Céc kich thuéc bao gom:

— Kich thudc va rang budc cho cac diém kiém soat
— Goctiéptuyén

— Radius-of-Curvature
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12.00 o=

Hinh 1 — Kich thudc cho mot duong Spline

5.00

J‘\_,,,,?, s - -

12.00

Hinh 2 — Kich thuéc Points Tangency Angle

= 500

E/EB.D[] 450 -
7 G . I
W < !

|~ 790 50 00

: 7 §5 i

12.00

Hinh 3 — Kich thudc Radii of Curvature

Thuwe hanh phac thiao duwong spline

Sketcher\Splines *J SPLINE.PRT

Baitap 1: Phac thao spline.
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1. Chi kich hoat Datum Display : 2.

2. Click Sketch " tir Datum .

3. Chon mit phang chuin FRONT la Sketch Plane.
* Click Sketch Trong hop thoai Sketch.

4. Chi kich hoat Sketcher Display :

5. Click Spline nv tur Sketching .
6. Click vao giao diém tham chiéu ngang va thang 1a diém bat dau spline.

7. Click 4 1an dé tao cac diém bd sung qua spline. Cac diém dau tién, tha 3 va thir 5

nén 1a tham chiéu ngang.

8. Nhap chudt giita dé dimg viéc tao diém va hoan thanh spline.

9. Click One-by-One k va chinh sira 2 kich thuéc thanh 5 va 12.
10. Click OK V.
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~— 5.00 —

Baitap2: Chinh sira cac thong sb cua spline va kich thudc trén diém trung gian.

1. Chinh stra dinh nghia Sketch 1.

2. Click Normal ™"l va tao kich thudc diém trung gian thap nhat cho tham chiéu ngang.
Nhép 2.65 vao gia trj va nhdn ENTER.

3. Click One-by-One % va chinh sira kich thuéc ngang thanh 9.30.

4, Click OK .

Baitdp3: Chinh stra thong so spline va tao kich thudc goc tiép xtc va ban kinh duong
tron. .

1. Chinh stra dinh nghia Sketch 1.

2. Click Normal 1l

* Click spline, diém cudi trai, va tham chiéu ngang, va nhip chudt giira dé dat kich
thudc goc tiép xic.

« Nhap 65 va nhan ENTER.

« Click spline, diém cudi bén phai, va tham chiéu ngang, sau 6 nhap chudt giita dé dt
kich thudec.

« Nhap 90 va nhan ENTER.
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e— 500 —=
..-/§5_00
i
2 R N
2 65 90,00
_%I -
|

3. Click diém cubi bén trai, sau d6 nhép chuot gitra dé dat ban kinh cta kich thude co.
« Nhap 7.5 va nhan ENTER.

« Click diém cudi bén phai, sau d6 nhap chudt giita dé dt kich thude.
« Nhép 4.5 va nhan ENTER.

4. Click OK v.

Hoan thanh bai tap.

Hi¢u chinh dwong spline, nhirng quy trinh co’ ban

C6 nhiéu cich dé hi¢u chinh duong spline trén phac thao

« Di chuyén cac diém.

« Ché d6 hiéu chinh spline:

— Di chuyén ting diém mot

— Di chuyén mét nhém céc diém

— Xac dinh toa 30 X-Y

— Thém diém

— Xoa diém

— Noi dai duong spline

Y

#+

e

4
N

Hinh 1 — Di chuyén mét diém

TRAN YEN © Page 53



TRUNG TAM CONG NGHE ADVANCE CAD

_4)_
+
< B T > @4;; M
+ -
R I}& #dd Point + ﬁﬁ Add Faint
Q Delete Paint
Hinh 2 — Thém mot diém Hinh 3 — X6a mot diém
Thuwe hanh hi€éu chinh co’ ban cac dwong spline.
Sketcher\Splines Modify MOD SPLINE BASIC.PRT
Baitap1: Di chuyén cic diém cia spline.
1. An tat ca Datum Display .
2. Chinh sua dinh nghia Sketch 3.
3. Chi kich hoat Sketcher Display :
4. Luu y rang spline chira 5 diém.
& = i

5. Click diém thtr 2 tir trai va kéo no 1én trén.
6. Click diém thir 3 tir trai va kéo no sang trai.

7. Click diém thir 4 tir trai va kéo n6 xudng va sang trai.
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Baitap2: Truy cap Spline Edit mode, thém 3 diém, va di chuyén cac diém.

1. Nhép dtp chudt vao spline dé truy cap Edit mode.
2. Nhép chudt phai vao spline duéi tham chiéu ngang va chon Add Point.

3. Thém 2 diém vao spline dudi tham chiéu ngang.

4 4 &

e % Add Point |

4. Chon diém thir 4 tir trai.
5. Nhéan SHIFT va chon diém thi 7 tir trai.

6. Chon diém thir 5 tir bén trai va kéo né xudng duéi. Luu y rang diém 5 va 6 di chuyén

v6i nhau theo 1 chudi.

o

+

Baitap3: Chinh sira gia tri hé toa 46 X-Y cua diém dé xac dinh gia tri va x6a diém.
1. Trong Spline ribbon, chon Point tab.

2. Chon diém trén tham chiéu ngang. Luu y rang Point tab hién thi gia tri hé toa d6 X
va Y cho diém nay.

* Chinh sua gia tri h¢ topa do X va Y thanh 4 va 3.
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Poimt | Fit | Filz

Coordinate values reterence
@ Sketch origin
Local coordinate system

k

Zelected poirt coordinate values

X 4.000000
¥ | 3.000000
+
¥ # ®
+ P
"

3. Chon diém thtr 6 tir bén trai, sau d6 nhap chudt phai vao va chon Delete Point.

_él;_

& e +
X 4

_¢>_ —E Add Point
Drelete Point

4. Trong dashboard, click Complete Spline v.
5. Click OK .

Hoan thanh bai tap.
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Hiéu chinh spline niang cao
Nhirng tity chon ning cao bao gom:
* Fit
— Sparse
— Smooth
* Spline Curvature
— Scale
— Density
* Interpolation versus Control Points

 Control Polygon mode

'l

Hinh 1 — Bang céach sir dung Smooth Fit

Hinh 2 — Hién thj Curvature Analysis
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tow *

+
+

Hinh 3 — Interpolation vdi Control Points

Lénh Fit

Fit cho phép tu dong loai bo cac diém thira trong spline. Va co thé sir dung cac phuong
phép dudi day:

« Sparse — Bang cach st dung Sparse option, Ta c6 thé giam s6 diém trén duong spline
thong qua so sanh su 1éch.

« Smooth — Bang cach sir dung Smooth option, Gitip ban lam cac duong spline muot

hon, ¢6 thé xem & hinh 1.

Hién thi Spline Curvature
Bancothé click Curvature Analysis trong Spline ribbon dé Hién thi d6 vong ciia dudng

spline. Nham xem d léch ciia cac dudng nhu trong Hinh 2.

Interpolation Points Versus Control Points
Theo mic dinh, hé thong sir dung cac diém trong khong gian dé kiém soat spline ta ciing
c6 thé xem céc diém kiém soat thong qua click Control Points + trong Spline ribbon,

nhu hinh 3.

Control Polygon Mode
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Ta c6 thé chuyén ché d6 Control Polygon dé thém kich thudc cho cac diém kiém soat thay

vi dé tu do. Pétruy cip Control Polygon mode, click Control Polygon P trong Spline

ribbon.

Thuwe hanh hiéu chinh spline ning cao

Sketcher\Splines Modify-Advanced ~ "/ MOD_ SPLINE ADV.PRT

Baitap1: Hién thi d6 vong cua spline va diéu chinh fit .

1. An tat ca Datum Display .
2. Chinh sua dinh nghia Sketch 1.
3. Chi kich hoat Sketcher Display :

4. Nhép dtp chudt vao spline dé truy cap Edit mode.

S A
¥ _I,_!l-‘*-[-T'_‘r"#’_Y T TTFLJF_T_#:W-_A_ N
. T —
# Fg

5. Click Curvature Analysis & trong dashboard.
« Kéo thanh truot Scale sang phai dé tang ti 1.
« Kéo thanh truot Density sang phai dé ting ti trong.

+ Kéo 1 diém lén trén d€ md phong “non-ideal” spline. Luu ¥ rang duong co trd nén

bét thuong.
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s

6. Trong dashboard, chon Fit tab.
* Chon Smooth Fit .
« Chinh stra s Odd Points thanh 5.

« Chinh stra s Odd Points thanh 3. Click Yes, néu can.

-
[

7. Trong Fit tab, chon Sparse Fit .
* Chinh stra Deviation thanh 0.01.
* DPong Fit tab.

8. Click Curvature Analysis &,
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Baitap2: Chinh sira vi tri diém diéu khién spline.
1. Trong dashboard, chuyén spline modification thianh Control Points +.

« Kéo diém thir 2 tir bén phai téi chiéu cao cua diém thir 3 tir bén phai.

i
by
L

2. Kich hoat Display Dimensions "4 tir thanh cong cu Trén man hinh. Luu y kich

thudec.
3. Click Control Polygon ~ dé truy cap Control Polygon mode.

4. Kéo diém diéu khién thanh hinh dang vom.

= 5 00 3

5. Trén thanh ribbon, chon Sketch tab.

6. Trong Sketch tab, click Normal ™ d tao kich thuéc.
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7. Luu y rang diém diéu khién hinh da giac duoc kich hoat hon spline.

8. Click OK V.

Hoan thanh bai tap.

Nhép va xuit cic diém Spline Points

Ban c6 thé hién thi, xuit hoiic nhap cac diém kiém soat thong qua hé toa d6 ciia timg diém.
* Yéu cau:
— Hg¢ toa do phéc thao
— Xac dinh Hé toa do

¢ Cartesian

¢ Polar

» Coordinate File options:

— Mo file dinh dang text .pts.

— Luu hé toa d0 hién tai vao mot file.

— Hién thi cac hé toa do hién tai.
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