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CHUONG 1 : TONG QUAN VE PHAN MEM NX

1.1.GIOI THI EU VE PHAN MEM NX :

NX la mot trong nhiing gii phap phat tén sin pHim tién tén nhit trén tké giéi. Phan mém
Unigraphics @éa hang UGS la gim mém CAD/CAM rat manh vadugc xép vao nhdm cac pn
mém CAD/CAM hangdau thé giéi nhu CATIA, Pro-E, I-DEAS. N6 cho phégon gian héa quéa
trinh thét ké san phim, tir d6 ¢6 the rat ngin thoi gian thét ké va sin phim duoc nhanh chéng
dua ra th truong tiéu th.

1.2.GIOI THI EU GIAO DI EN UNIGRAPHICS NX :

M NX 6 - Modeling - [modell.prt (Modified) ] SIEMENS - B 2
oals Assemblies information A&nalysis Preferences Window Help _ =[x

B0 » @@ [

2

X 0o

2 4 e | R &
Draft Edge Blend Chalfer Enell Project
Curve -
Encir 02 6 + 2 (D% ™ r =
Select ohjects and us§ ME3, or do§ble-click anphject l :E]'

1.2.1. Giéi thiéu cAc menu trén pin mém Unigraphics NX :
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Céac thanh cbng @ va chirc ning :

Title bar : trén thanh Title bargshién thi cac thdng tin sau :
* Tén part
* Tén partdang thrc thi
e Thudc tinh ch doc cia work part
« work partduoc chinh sra tir 1an hru sau cuing
Menu bar :
« Menu bar Bm duéi Title bar, bao §m cac option sau : File, Edit, View, Insert,
Format, Tool, Assemblies, Information, Analysiseferences, Windows, Help.
Tool bar :
« L& thanh congg tréndé cé chira cac biu twong ma ta c6 thkich hat truc tiép dé
thuc hién not thao tac nado.
Resource bar :
« Nim¢g bén trai @a $ NX
« Bao ¢m : History Palette, Assembly navigator, Part naidg, Roles and the Web
Browser...
« Co th tit hoic my bang céch click chét vao béu twrong 8  (hac @ )
Cue Line :
« Nim ¢ phin trén @ra 9, duéi thanh Toolbar.
 Hién thi cAc bi nhic cho cac bac thyc thi tiép theo.
Status Line :
« Nim ¢ bén pli phan Cue Line.
 Hién thi cAc thdng tin & cAc tra clon hién hanh, hac cac énh vra thrc hién.
Progress Meter :
« Hién thi phin trén Cue Line khi&thdng dang

thuc hién mdt cdng doan nao d6. Vi du khi & Part Navigator
ching ta i mot Assembly, trén Cue Line€s || | Hame = Ce
hién thi s phan tram Assemblyd6 dwoc tai, khi | | = K5 wodel views
két thuc thi Cue Line &hién thi cac bi nhdc | - | e Canerss
Lz h L | =+{@r Model History
tle.p theo. D‘@'
Part Navigator : o B &
« Biéu trong thr hai tr trén xwng trong &
Op - =i ne p= .
Resource bar £ 5§ Sketch G) "SKETCH_00...
. PN N | B /4 Cone (4l
. Pa}rt Navigator cho ta hcai nhin tgc quanve KT 55 Instanced Extruded (5
moi tuong quan gia cac feature véuoc bicu 3< B (28] Circular &rray (5)
thi dudi dang mbt cay quan &nhu hinh \&. : B g Instance(1] (6)/Extrud..
_ B 4 instance[2] (61 Extrud
ﬂ"' E{'EZ@:;E!'I‘-'_-TS."I:E'[E] (B Extrud..
gﬁi’us:a’uce[d] 61 Extrud.
Ed g Unite (7
B 3 Clinderig
B[ # Clinderid
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Ta c6 tlt bd haic chon céac feature dmg cach b haic chon diu kiém mau xanh.
Ngoai ra ta con co éthayddi kich thréc haic cac thong& caa ching. Khitd, ptin
mém 5 hién thi canh bao du mbi quan I giita cac featureitpha \&.

Part Navigator coam trong it ca cactng dung aia NX ma khoéng chriéng ptan
Modeling. Cac Model &ty dong cp nhit khi ta tuy clinh céac feature trong Part
Navigator. \andé nay § duoc dé cap & phin sau.

» History :

Biéu twong thr tu tir trén xwng trong Resource bar.

Cho phép ta mnhanh céc fileugc thre hién trong thvi gian din, haic la md cac part
dang lam véc. Hé thbng € khong x6a History khi cac part koadi.

Ta co the dung i cac part Bng cach kéo thno tir History vao @a $ lam viec.

& History

‘T:i Taoday

\Inferred =1

Impeller_impeller, prt Fram Irnpeller_washer,prt Fram
Ci\Research_38intelsys\ME..,  Ci\Research_38intelsys\ME, .,

[Trferred |+ | [Inferred [=]

Impeller_lower-casing.prk Impeller_upper-casing. prk
from ’ Fram

B. Cac pheong phap lra chon hinh hoc:

Céc plrong thrc lya clon trong NX At da cang va tén dung cho ngoi sir dung.Khi hra

chon thi con té s hién thi nhr hinh P . Sauday la nt sb phrong phapa chon oo ban :

1. Lwa chon Feature :

> Ta co tht lra chon chi tét bing cach click chét vao cac tiu twong trén thanh congucsau
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[Nu:u Selection Filter L_T-! [Entire Assembhy L_T-! E’ = P :t @ -, ™

> Ngoai ra ta con c6 #hiya cton cacddi tugng mdt cach & dang nk vao 1 loc lya chon. Vi
du ta mn chon cac anh ta co th chon Edge trong hinh sau :

Mo Selection Filter T] Entire fssembly L_T-! E" w @ i @ n_q}_ ‘afl

Curve
Curve Feature |- ‘

Sketch pr

Edge C
Face
Feature
Solid Body
Sheet Body Lions

Faceted Body
Datums jﬂ-"{

2. Phwong phap ra chon téng quat :

» Chon select allié lya clon toan b vat thé.

[ND Selection Filter l;.! [EntireAssembI',r L?-! E’ - j‘:_ @ -,

» Néu mudn chon mpt ddi tegng ndodo, ta co th ré cht lai gan dbi tuong d6 chodén khi dbi

tuong chuyn sang maudng

> Dbi véi cacddi tuong b che khit ta c6 th chon ching Bng cach : chudn cach hin thi chi

-‘- x 2
tiét sang dng Wireframe with Hidden Edges (@hvao béu tuong [ ), haic ta co th
hién thi cacddi tuong ki khuit bing cach nfip vao béu twong Highlight Hidden Edges sau :

o

3

Highlight Hidden Edges T

Makes hidden objecks visible when they are highlighted.

> Mot cach khaaié lva chon chinh xac caddi tuong la dung céngw QuickPick. Cach én
hanh nlr sau : ta ré chii lai gan chi tét, chy thoi gian khaing 2 giay ta &thdy con to hién

5
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lén nhr hinh bén, click cht tri, ta § thiy hop thaai QuickPick. Trong Bp thai QuickPick,
cacdbi tuong € dugc phan thanh cac nhémwnh All objects, Features, Body Objects ... va
cacddi tuong € dugc highlight khi ta ré chit 1én cac téribi tugng d6 trong QuickPick. Ta
chon d6i twong king cach click trai chit.

'? User Interface Preferences E

General | La-:.fc'ut" Macra " Journal " Iser Tu:n:nls]

m @[F] Displayed Decimal Places
éﬁ\ Dialog Box
3: ottty Tracking Bar
Information 'Window
2 DSystem Precision in Information Window
l Web Erowser
Horme Page LIRL
[E thUnigraphics &hugiiihtml £ ]
3. Cac twong thich cho nardvi dung (User [ Reset Welcome Page ]
Preferences) :
ETrack Cursar Location in Tracking Bar
> Chon Preferences trén Menu bar. Zleritivse
> User Preferenceduoc dung d dinh ngha cac | Reset "Don't display this message again® |
théng $ hién thi nhr tén chi tét, cach 6 tri ||| Reset Dislog Box Settings |

(layouts), views ... Ngoai ra ta coéthhiét lap cho
cac layer, mau, font ... cho cac clétti

a. Giao dién ngroi dung (User Interface)

> Chon Preferences\User Interface. ko] [ oy ] [ Cancel
> User Interface cho phép ta tlyith cach NX |anm  —
viéc va trong tac Wi cacdic tinh do ta tkt 1ap. Ching han nhr ta c6 t# thaydéi vi tri, kich
thuge haic trang thai hén thi caa ara $ chinh, viingid hoa, hdic ara $ hién thi thdng tin.
« General Tab : tht lap mrc dd chinh x&c Hin thi trong dra $ théng tin.
« Layout Tab : tht 1ap vi tri cia Resource bar.
« Macro Tab : thit 1ap khaing thyi gian cho it mé phong chuyn dong.

b. Visualization :

» Chon Preferences\Visualization.
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C. Thiét lap Object Display :

> Obiject displaydugc dungdé thayddi cac thét 1ap nhr mau, font, layer, ting thai hén thi caa
cacddi tuong.
« Click Preferences\ Object tra $ Object Preferences &uhién nhr hinh bén. Trong
d6 ta co th tay chinh work layer, color, translucency ...
e cach thr hai la ta click phi chuot vao dong indam trong Part Navigator, oh Edit

Display.
« Ngoaira ta con c6 érng ding cac tlly cinh nay choitng déi tuong nhr cacduong,
cac mt ...

.
Part Mavigator | @
B | | [General [Anabe]
Mame & ¢ Ho-
05, Model Views Work Layer
+- o (i Cam eras — Type [Defaut [w)
- @ Model History Color [ |
D‘% — Line Font [ "a
& < :
i e Vidth | 2
L i
— T Solids and Sheets
e 5‘?5’ [ Partiamy Shac.led
DFEDEAI‘IET}'SIS
tanced Extruded (5
» Translucency
ular &rray (6] E}“" 0
3:_1 ﬂﬂa tance[1] GV Exorud... G
Renaime: tance[2] G/ Extrud... o 100
mal T L E
Obiect O  Browse. . tance[3] (B Extrud...
rance[4] (6 Extrod...
[, frformation R
te {7)
12} Edit Display... inder (8
21, Hroperties inder (D
FY
[4i]
ok ) [ eey ) [ Cancer )
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CAc trinh &wng dung :
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Ta c6 tk md céc trinhirng ding bing cach cbn START trén thanh Standard Toolbar.
Mit khéc ta co thchon cacirng ding khac & drop-down menu nhhinh bén. Vi d ta c6 ti lya
chon phin Modeling, Drafting, Assembly ... k& dinh dia trinhirng ding 1a Modeling khi tago
mot file mai.

rModeling

BN 5

= | i .—\.]

5l

@ Eile Edit Miew

D @y i O FHCE

Insert Faormat Tools

v

E‘r-'sm-tv |

FJ HNX Sheet Metal . Cnrl+Ak+N
3 Shape Spudiao.. Crri+tlt+5
£% Drafting... Crri+ Shifr+ T

Advanced Simulation. .

T Mpmion Smadation.

-
i

Manufacturing. .. Crri+alt+n

Gameway ..

Ansemblies 'y
Pra)

[modell.prt {(Modified) ]

Assemblies

Information Analysis

Preferer

L. P-0- = 8.0

+

-

lick an object

Modeling...

E‘tri-!—l-ll

Shape Swudio

Corl Ak S

Crri+Shift+D

Manufacruring. ..
Machine Tool Buikder

Adwanced Simulatien...
Design Simulation. .

Corl+.80+M

EEERRIEEL

Mption Simulation...

FdrV s

Sheet Metal

Flexilble Printed Circuit Design.

Routing Electrical...
Bouting Mechanical...
Routing Logical.

Ehip Design...

nold Wizard

s i e e Thos LIS il

Corl+ Al X
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CHUONG 2 : CAC FEATURE THONG DUNG

2.1.DINH NGHIA :

> Features la cac ph tir dwoc dinh ngha nhr & cac hinh ¢ ban, duong, mit, hay cac hinh
khéi. Vi du mot s feature tirong dung nir : blocks (kii), cylinder (hinh tn), cones (hinh
con) , spheres(hintig), extruded bodies (cac &ihduoc tao ra kéo dai), va revolved bodies
(cac ki duoc tao ra king cach xoay tron).




2.2.CAC KI EU FEARURE :

> CO6 6 kéu feature

neverlosemeslab.org/mes

features, Extract features and Primitives. Céa kéature nayuoc chra trong menu Insert.
« Click Insertdé chon lya kiéu feature.

O Ts el

—- "
No Sel ;
lu:ue__i‘ =Y

e [Add or Remowve Buttons -

| —

et

Feature Operation #

Curwe L4

Surface 3

Customize..

4

e meafiaCast

A in L L

” _E ﬁ'_:l Sketch
Ry
| Cidl

Edit Pre-\13 Sketch
Extrude

Revolve

Sweep along Guide
Tube

Haole

Boss

Pocket

Pad

Emboss

Offset Emboss

Slot

Groowe

Dart

User Defined Faature
Extract Geometry

Instance Geometry

phuochai_gn@yahoo.com

. Reference features, Swept features,oRenfieatures, Userdefined

IngertIFDLmat Tools Ass

IIID'IEI Sketch...

5

Datum,/Point

Curve
Curve from Curves

Curve from Bodies

Design Feature

Associative Copy

Combine Bodies

Trim
Offset/Scale

Detail Feature

Surface

Mesh Surface

Sweep

Flange Surface
Facet Body

Direct Maodeling

Céc Enh thrc thi aia Form Featureduoc chra trong cac menduoc danh diu maudoé ¢ hinh

trén.

Céc béu twong aia Form Featuresiing duoc hién thi trén thanh Formm Features Toolbatrnh

hinh drgi. Trénd6 c6 cacdnh thrc thi ma lan thuong xuyén & dung.

« Ngoai ra ta c6 thchén thém cacéhh khac vao dng céch click vacADD OR
REMOVE BUTTONS/ FORM FEATURE.

10
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« REFERENCE FEATURES : cho phép ta tht lap cac niat tham kho, cacduong

tham kho. Cacddi twong tham ko nay B tro viéc deng cac mit try, mit con, nit
ciu, cac ¥t tron xoay.
Click vao INSERT— DATUM/POINT dé md cac lra clon khac @éa Reference
Feature : Datum Plane, Datum Axis, Datum CSY S Paint
« SWEPT FEATURES : cho phép taghg cac hinh dng cach kéo dai tio xoay tron

mot déi twong bandau. Swept Feature badm :

Extruded Body
Revolved Body
Sweep along Guide
Tube

Styled Sweep

Lénh thrc thi :

e REMOVE FEATURES : cho phép4o ra mo

INSERT — DESIGN FEATURE : diing cho extrude (kéo dai)

(xoay tron).

INSERT — SWEEP : dung cho ca&hh con 4i.

hinh king cach &t bo di mot phin ndodé aia

hinh bandau.
Lénh thee thi : INSERT — DESIGN
FEATURE

Remove Features baém :

Hole (tao 16)

Boss (ko pHin try 16i trén mit phing)
Pocket (2o tai)

Pad

Slot (khe)

Groove (réanh)

Associative Copy

Combine Bodies
Trim
Dffset/Scale

Detail Feature

Surface
Mesh Surface
Sweep

Flange Surface

Facet Body

C6 the chon hiing cach click chit vao caciconssau: gl g o o

k

hay Revolve

Extrude... X
Rewvaolve... =]
Block...
Cylinder...

Cone...

) Sphere...

&
|

Hole...
Emboss...

Offset Embaoss...

Dart...

|| Thread...

11
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« USER-DEFINED FEATURES : (kiéu feature do ngpi dungdinh nghia cho phép
nguoi dungdinh ngha features &u cia minh.
Lénh thrc thi : INSERT — DESIGN FEATURE — USER DEFINED

« EXTRACT FEATURES : cho phép 4o ra cac kbi bang cach xét ra cac curve
(dudng cong), faces ho la cac ving. Extract features baory:
= Extract

= Sheet from curves ||

= Bounded plane

" Thicken Sheet E‘.’. Offset Surface...
= Sheet to Solid Assistant Detail Feature b |5 Offset Face..
Lénh thrc thi :
Surface Y111 Scale...
* INSERT — ASSOCIATIVE COPY Mech Surt ,
esh Surface == i
— EXTRACT : dung cho tiy ofn | _ ¢ Thicken-
Sweep Y| & shell...
extract.

* INSERT — OFFSET/SCALE : dung cho Thicken Sheet 3w Sheet to Solid

Assistant. "% Four Point Surface...

Mesh Surface Y| 52 swoop...
Sweep * | /= Bounded Plane...
Flange Surface »

&~ Rapid Surfacing...

* INSERT — SURFACE : dung cho Bounded PlanedeoSheet from curve.

« PRIMITIVES (céc kh 6i co ban) : cho phép4o ra cac mé hinhitcac ki hinh hpc
co ban. Bao gm :
= Block (kh5i hinh chi nhat)
= Cylinder (kibi tru)
= Cone (kii hinh nén)
= Sphere (ki hinh cu)
Lénh thrc thi : INSERT — DESIGN FEATURE

12
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Associative Copy  * | ([0 Revalve... R
Combine Bodies 4 i EBlock..

Trim » [0 cylinder...
Offset/Scale k & cane...

Detail Feature HL = Ll
Surface . af Hole..

Mesh Surface »| @ Emboss..

. y | @ Offset Emboss..

2.3.PRIMITIVES :

> Primitive Features la cac feature & dé hinh thanh nén cac feature khac. Cac primitives ¢
ban gdm : blocks, cylinders, cones va spheres. Céc tisdrmia Primitives c6 té thay doi
dugc. Sauday ta § xét not s thi du :

2.3.1. TAO BLOCK (KH O :
» Tao file méi cé tén la Arborpress_plate.prir@l y don vi la Inches)

> Chon insert— design feature-> block haic click vao béu twong 'J
» Cira © Block xuit hién. Ta c6 3 cachié tao block :
« GOc toa dd, chiéu dai cac anh
« Chiéu cao, haidiém Type
« Hai diém trén dudng chéo kibi [ 7
» Chon Origin, Edge lengths
> bay giy ta xacdinh goc da do bing cach ding Selection Steps

Point Constructor. L

> Click vao béu twong POINT CONSTRUCTOR

% | Elock X

trén thanh Utility Length (xC) [ n__ 1

P Width (YC) | in

/1 +@OE'/ &- '-+- Height {ZC) [J‘l in ﬂ

> Hop thaai Point Constructor xit hién. Mic dinh Beelsan Operation
XC, YC, ZClaO.

> Cick OK [ [s]'4 1 [ Apply ] [ Cancel ]

> Hop thaai Block xuét hién. Ta xaatinh cac théng&hinh ke nhr sau :
* Length (XC) = 65 inches
» Width (YC) = 85 inches
13
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* Height (ZC) = 20 inches

» Click OK

> Dé xem toan b vat thé: right-click cton Fit haic Orient View .
nhn <Ctrl> + F Replace View  F| @l |sometric End

> Right - click cln ORIENT VIEW — o SetRotatePoint | [7] Top  Crrl4AlsT [
TR|METR|C ’ ) Undo L Front  Ctrl+Al+F

» Két qua la ta € nhan dugc mot khoi nhu hinh &
sau :

2.3.2. TAO MOT TRUC (SHAFT) :

> Tao mot truc Vi hai phin hinh to (cylinders) va 1 pin hinh cén (cone)di lai véi nhau nhr
hinh \& :

14
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» Tao file mai véi tén Impeller_shatt.prtdon vi Inch)
» Chon INSERT— DESIGN FEATURE— CYLINDER haic nhip vao béu tuong u

C6 2 cachié dung not tru :
« Axis, Diameter, Height (trc , duong kinh, chiu cao)
« Arc, Height (cung tron, chii cao)

» Chon AXIS, DIAMETER, HEIGHT

% | Cylinder R

Type M |

|‘d &xis, Diameter, and Height E‘]

Axis, Diameter, and Height
T Arcand Height

% | Vector Ml
Type A
[T:l. Fixed a

b« [
Vector Orientation Im' M
Rewerse Direction
Settings A"4

[ [a] 4 1 [ Cancel ]

> Saud6 chyn Vector Constructor gan biéu trong Specify Vector

> Click ZC dé chon chiu dyng hinh theo @k truc Z.

» Click OK

> Tiép theo, click vao Bu twong Point Constructor ké bén Specify Poindé thiét 1ap gc toa
do cho cylinder.

15
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Type Y

I l tY Axis, Diameter, and Height B

i Axis N
W Specify vectar (1) W37 |
Reverse Direction @

SRR =

 Spectty e (B
Properties . ;

1

i Diameter i n

| Height 18 W )

]
Boolean A

i Boolean |‘ None E
: Preview v

tok] | Apply | [ cancel |
> Thiét lap cac bado XC, YC, ZC 1a0 (trung Wi gbc toadd WCS)
> Nhap céac théng&vao dra $ tiép theo nix sau :
* Diameter =4 inches
* Height =18 inches

» Click OK, CANCEL
> Right-click va clon ORIENT VIEW — ISOMETRIC tao ra ndt khi tru dic nhr hinh \&

sau :

> Tiép theo ta&tao hinh cony phan cuwi cua hinh to.

16
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» ChonINSERT — DESIGN FEATURE — CONE haic click vao béu tuong &

C6 nhéu cachdé tao mot khdi hinh cone :
« Diameters, Heightdirong kinh, chéu cao)
» Diameters, Half Angleduxong kinh, géc cone)
« Base Diameter, Height, Half Angléuong kinhday, chéu cao, géc cone)
« Top Diameter, Height, Half Anglégong kinhdinh, chéu cao, goc cone)
« Two Coaxial Arcs (2 cung trodng tnic)

» Chon DIAMETERS, HEIGHT

% Cone X

Diameters, Height

Diameters, Half Angle

Top Diameter, Height, Half Anale

| |
l l
l Base Diameter, Height, Half Angle ]
l l
l Two Coaxial Arcs ]

[ oK H Back ][ Cancel ]

> Trong top thai VECTOR ta clon Z-Axis, chiéu vector

theo chiu o oia e

» Click OK Base Diameter [4 in m
> Trong op thaai CONE ta nhip cac théng&nhr sau : Top Diameter [e in k9
« Base diameter # inches Height |10 in

* Top Diameter =6 inches
* Height =10inches

» Click OK

> Cira $ Point Constructor i hién, ta clon biéu twong Arc/Ellipse/Sphere Center dmclick

[ )8 H Back ][ Cancel ]

vao béu tuong’ , saudé cton mit trén @ia hinh to vira tao ldc ndy. Héc ta ding c6 ti
nhap cac bado nhe sau: XC =0 YC=0 ZC =18

» Click OK

> Trén dra  BOOLEAN OPERATION , chon UNITE (NOI). PHin hinh cone &duoc ndi
vao ptan dau cia hinh to.

17
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Boolean Operation

Wnite

Subtract

Intersect

; Create |
f I
[ l
[ l

> Click Canceltrén fit ca cac @ra 9, két qua ta $ nhan duoc hinh & nhr sau :

WS

ac

> Click <Ctrl> + F dé hién thi toan & mé hinh wra \&.

> Tiép theo, ching tagstao mdt phan hinh to ndi tiép vao pln hinh cone wa \&. Lip li cac
budc nhr cach ding phin hinh to dau tién. Kich thege : diameter = 6 inches, height = 20
inches Md hinh nlin duoc s gibng nhr hinh sau :

18
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2.4.REFERENCE FEATURES (CAC FEATURE THAM CHI EU)

2.4.1. DATUM PLANE (M AT CHUAN) :

Céc nit chuan (datum plane) 1a cac feature thaméahi tro viéc deng cac feature khac
nhur cylinder, cone, sphere, va cac mé hinh tron xagig ko ra cac featurartnhiéu gocdd khac
nhau . Saday,ta § tao ra ndt Datum Planett mot mit cho tiréc. C6 nhiu cachdé tao Datum

Plane :

Type A

;?_] Inferred E‘} [:
“d Inferred

d] At Angle
[j&y At Distance

B [0 Bisector

[5] Curves and Points
L:] Two Lines
ﬂ::]Tangenttu Face at Peint, Line or Face I

Ll

& Through Object .
g:f‘; Coefficients
«=] Point and Direction

B [T On Curve -

» Mo Arborpress_plate.prt

% "Datum Plane

Type A

|;1_‘{] Inferred la
G & By &

Shiveis oo Bafine bane A
* Select Object 0) g
Plane Orientation v
Settings W
Cancel

» Chon INSERT — DATUM/POINT — DATUM PLANE. Céach khac la click vao &i
tuong Datum Plane trén thanh conglfORM FEATURE

Eﬂ/— ==

Ot -

> Hop thaai Datum Plane xit hién nhr hinh \&. Ta c6 nhu lra cton dé tao  Datum Plane
nhung cac phién4n NX sau naytu théng minhdé ty lra clon phrong phap thich ¢p, tay
thuoc vaoddi tuong ma ta cbin réu ta clon kiéu Infered (NX d@ing mic dinh kiéu nay)

> Click mit trén @a khbi hinh Fp. Chéu vectordé tao Datum Planehuéng ra. Dodo réu ta
chon mit day dé tao Datum Plane thi céil cia vector & huéng xudng.

> Nhap théng $ cho OFFSET DISTANCE (khoang cach & mat Datum Planaién mit ta
chon) la15 inches Click APPLY . Taduoc hinh sau :
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Type

| 2] inferred vl
GlaEdg s

Objects to Define Plane

» Click CANCEL

2.4.2. DATUM AXIS (TR UC THAM CHI EU) :

Trong pln nay ta hc cach 4o ra tuc tham chdu Datum Axis. Datum Axis la 61
feature tham kio dugc dingdé dung céc feature khac ntDatum Plane, feature tron xoayiko
kéo dai ... Datum Axis khdngd ra cac rang k¢ hinh e voi cacddi tuong khac éng nhr cac
truc toado khac.

» Chon INSERT — DATUM/POINT — DATUM AXIS . Cach kh&c la rip vao béu trong
trong thanh From Featurewhinh sau :

B 2 2 A Ot

> CO6 nhéu phrong phapdé tao ra Datum Axis. Gng gibng nhr cach ¢tng Datum Plane, NX
c6 kha ning lra chon cach dng Datum Axis tuy théic vaoddi tuong ma ta cbn (mic dinh
ciing la Infered).

Kl

20



neverlosemeslab.org/mes
phuochai_gn@yahoo.com

% Datum Axis w X

Type M

|,‘3;1' Inferred g
£} Intersection

‘F‘_.“: Curve/Face Axis
_{ = On Curve Vector
~X XC-Axis

Yo YC-Axis

| £t ZC-axis

Ll

*~w Paint and Direction
/’ Twao Paints B

T ST T W

Ll

Apply Cancel

» Chon TWO POINTS haic biéu twrong aia né tr cira $ Datum Axis

< La A >

Type M

|/"Twc| Points a

P X2 oL

> Chon haidiém trén kfdi nhu trong hinh :
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N

» Click OK tadugc duong chéo nh hinh \&, d6 la Datum Axis.

2.5.SWEPT FEATURES (céc featuredwoc tao ra biang cach quét theo mt bién dang cho
trwérc) :

2.5.1. EXTRUDED BODY : cho phép tadcéc it dang tm haic khdi dic bing cach quét
mét bién ding hinh lac theo ndt pherong wi khoang cach xadinh. Sauiay ta ¢ lam ndt vi
du V& cach a0 mbt khdi chir nhat bing phrong phap trén.

» Tao va lru mot file méi vai ténArborpress_rack.prt

» Right-click, clon ORIENT VIEW — ISOMETRIC .

> Trudc khi tao ra kidi chix nhat ta én V& bién ding aia hinh ci nhat, n6 $ la rén dé ta drng
nén ki chir nhat.
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» Chon INSERT — CURVE — LINE . Haic c6 th chon biéu twong / trén thanh
toolbar.
> Hop thaai Line xuat hién nhr hinh \& :

% | Line [ | = | 1§ertl Format Tools Assemblies Information
| : |
| Start Point A 2 Sketch... 5 1 Cx % ) E
- Datum Paoint »
| Stark Option |f?’InFerred +

- -

| A, e e Curve L i
— | I T
| AElELL A ; @ m + Curve from Curves »# ""-1 Arc/Circle... l
A

Curve from Bodies # Lines and Arcs b

| End Point or Direction

| End Option [f?’InFerred

2
* Selact Object (0) [Th] ,:4;‘
W

Support Plane

Limits V.
! Settings v
Zarncel
> Dudi phan START POINT chon biéu twong POINT CONSTRUCTOR

> Thiét lap toadd XC =0, YC =0, ZC = Ova click OK.
Cira $ méi duoc my ra cho phép ta xa&tinh diém dau vadiém cui caadoan thing.

> Click biéu twong POINT CONSTRUCTOR du6i END POINT va nhip vao vaddo XC = 0,
YC=25,72C=0

» Click OK, saudo click APPLY.

> Tiép tuc Ap lai cAc hréc tréndé tao thanh hinh di nhit. toado cacdinh dugc cho nir sau :

XC YC ZC
0 0 0
0 25 0
240 25 0
240 0 0
0 0 0

> Click OK sau ndi lan nhip toadod
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> Click CANCEL sau khi fit ca cacdiém dugc nhip toa do.
» Ta £ duoc mot hinh chir nhat tréng nhr hinh sau :

> Bay giy ta $ thuc hién brdc extrudedé tao khbi chir nhit.

P

> Chon INSERT — DESIGN FEATURE — EXTRUDE hoic click vao béu twong ==
> Hop thaai EXTRUDE xuat hién, ta clon lan luot 4 aanh hinh cl nhit theo thir tu hinh tron.
Saud6 nhip vao cac théngdssau :START = 0, END = 20

» Click OK
% [ Extrude o
Section A
o Select Curve (4) Y
| Direction A
o Specify Vector(1) [,__1] I.{ q
Reverse Direction @
| Limits A
Start !'\.'l}ue Q,
Distance 10 in m
End | value .a_
Distance iZD in @
Boolean A
Boolean | @ None ["]
Draft v
Offset v
Settings v
Preview v
f 0K 1 [ Apply ] [ Cancel |
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» Taduoc khbi chix nhat nhr hinh sau :

2.6.REMOVE FEATURES (cAc feature dwoc tao thanh bing cach &t bé mét hay nhiéu
phan ciia ddi twong bandau) :

Hole : tao cac § don gian, counter-bored, countersunk trongtrkhéi dic.

Boss :tao mpt khéi tru don nhé trén rit mit phing haic mit tham chéu.

Pocket :tao phin rdng bén trong kéi dic. PHin rdng c6 tk 1a hinh to hoic hinh Bp chir nhit.
Pad :tao khdi hinh chir nhat trén ndt bé mat khdi hién hanh.

Slot : tao raduodng rénh vao bén trong fio xuyén qua kbi hién hanh. Hinh gshg aiaduong rénh
c6 th 1a chir T, U, Ball hdic Dovetail.

Groove :tao ranh trén pin tron xoay

Thread :tao ren trén B mat tru cuia not khdi dic.

Bay giy ta lam vi d vé& cach #o cac & (hole)
» Mo file Arborpress_plate.prt

» Chon INSERT — DESIGN FEATURES — HOLE hoic click vao béu twong I'Q' trén
thanh Form Feature Toolbar.
> Trong dra $ Hole ta nAp cac théng&sau :
* Diameter =8 inches
* Depth =25inches
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* Tip Angle =118degrees
» Chon mit trén @a khbi hién hanh.
» Click OK

> Cira 9 tiép theo cho phép ta xdinh \i tri caa .

] + 3 3 + +
Moo L

Current Expression

» Chon PERPENDICULAR tur hop thaai Positioning

> Dau tién ta click chn canh nhr hinh bén déi.

> Nhap théng 6 Distance = 10in vao khungCurrent Expression
» Chon APPLY
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AT PR
Current Expression

pl4 = |10 in
o) [ meriv ||

Back ][ Cancel ] N

» Lam trong tr cho @nh con 4i véi Distance = 11,25 in

T T —

H + g % + +
L oL
Current Expression

p33 = [11.29) in [

[—BK—” Apply ][ Back ][ Cam:el]
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» Click OK taduoc hinh sau.

> Lap lai cac hroc tréndé tao 5 b voi cac badod cho nhr sau.

XC YC ZC

11,25 10 0 DONE

32,5 23,5 0
53,75 10 0

11,25 75 0

32,5 61,5 0
53,75 75 0

> Cudi cung tadugc hinh nhr sau.
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CHUONG 3
CAC THAO TAC V Ol FEATURE

Feature Operations 1a fritiép theo @a Form features. Trong ebng nay ching tads
tim hiéu cac clic ning € dugc tng ding vao cac it haic cacduong aia khbi dic haic 1a
feature ma tata to ra. CAc chic ning nay bao §m : taper, edge blend, face blend, chamfer,
trim ...

3.1.KHAI QUAT :

Feature operationdroc thrc hién dra trén form featuregé lam smooth cac gécad ra
cac nit vat cone, lién & haic cit bo cac kidi phu dé tao ra hinh & mong mén. Vi du mot s
feature operations :
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BLEMD

Sauday ching ta&tim hiéu cac énh aia feature operations va congng aia ching.

3.2.CAC KI EU FEATURE OPERATIONS :

Céc feature operations trong NX baéng: Edge blend, Face blend, Soft blend, Chamfer,
Hollow, Instance, Sew, and Patch. Sy ta § tim hiéu chi tét cac énh :
> Edge blend :dungdé bo tron goc &i ban kinh xactinh
7
Lénh : INSERT [1 DESIGN FEATURE. Hojc click : =27
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Edge to Blend A

 selectage (1) 3
Radius 1 [1 in

¥
add New Set (]

variable Radius Points
Corner Sethack

Stop Short of Corner

= o =3 I 1T 0

Trim Options
Overflow Resolutions
Seitings

<< i¢l¢ici<|<

Freview

o

[ ok |[ apoly || cancet |
—_—

c/

n
g dé vat phing goc (goc trong hay géc ngoai)

.
Lénh :INSERT (1 DESIGN FEATURE. Hojc click ; chenfer

Distance [ 1

Distance|2 in m|

a.Vat goc trong b.Vat goc ngoai

> Thread : thread (ren) chco th tao trén nit caa hinh to. Chic ning aia thread lado ren
trén cac b mat hinh tuy, ren trai hay ren iy ren trong hay ren ngoai. N6 con cho taéohi
phurong phapdé vé ren nhr cut, rolled , milled hay ground .

4
Lénh :INSERT [ DESIGN FEATURE. Hoic click : Tresd
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Symbolic
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Uetailed
Thread

[ ]

Lénh :INSERT [ DESIGN FEATURE. Hojc click : ™™ #e%

s

> Split Body :dungdé cit khdi dic ra thanh 2 pin (gin gibng nhr Trim) boi 1 mit phing haic

tam mong.

Target 3
' Select Bady (1) m
Toaol >
Taol Option Ir_\;gwm_ne Q
soecty e, @&k
Reverse Direction m
Preview 5

o

Lénh :INSERT (] DESIGN FEATURE. Hoac click : =##8es
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% Split Body X

Name

Spliting plane

Define Datum Plane

Define Plane

Define Sphere

Define Cone

|
I \
| |
I_ Define Cylinder ‘
| \
| |
I \

Define Torus

[ oK H Back ][c:noe|1

> Mﬂﬂngdé tao nhanh cac day (array) theo biémg hinh ckx nhat hay hinh tron.
Lénh : INSERT — ASSOCIATIVE COPY — INSTANCE FEATURE. Hoac click vao béu
tu-O'ng :5|‘.lli‘t Body

34 Rectangular
Intance

> Boolean Operations bao @m unite, subtract, intersect.
1. UNITE : dungdé nbi hai ptin lai voi nhau.

Lénh :INSERT — COMBINE BODIES — UNITE. Hoac click :m
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2. SUBTRACT : dungdé cit b phin naodo trén kibi dic.

Lénh : INSERT — COMBINE BODIES — SUBTRACT. Hoac click : ﬁ}

> . 1 .
J N
- - p— —
P 1
“y r .
’ i [
9 \ :
4 -
» - —
| &
.
- ¥
-
-
4

3. INTERSECT : dungdé tao ra hinh Bng cach giao hai i dic lai véi nhau.

*
Lénh :INSERT — COMBINE BODIES — INTERSECT. Hoac click : ‘j)
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3.3.FEATURE OPERATIONS ON MODELS :
3.3.1. Dwng mo hinh vis hc giac :

» Tao file méi va luu lai vai ténimpeller_hexa-bolt.

» ChonINSERT — DESIGN FEATURE — CYLINDER

> Hinh tr tao ra phii c6 tAm nat day trung Wi gc toaddo va hrong theo chiu deong truc Z.
cac théng & cia hinh to : duong kinh0,25 in caol,5 in.

Bay gby ta € tao mdt tam tron gdng dau cia vis :

» Tao nmot cylinder trén dinh aia hinh to vira €. Kich thréc : duong kinh Q387in, cao
0,0156in
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aype Al
| 4 i, Dismeter, and Heioht vl

'_‘1_!!'5 A
o Specky Vector (1) 0 W
Reverse Direction fﬁ]
" Specy Point (1) 7

Dimensions Al
" e % W
Eoolean A
Boolean @ Unite

* seec ey (1) (2]
Preview v
i

> Trén ara $ POINT CONSTRUCTOR, click vaoCENTER.
» Click vao mit trén ¢ia hinh to méi vé dé chon tam @a mit do.
> Trong pin BOOLEAN chon UNITE.

» Click OK tadugc hinh & nhe bén drai.

neverlosemeslab.org/mes

phuochai_gn@yahoo.com
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» Luu lai file.
Ké tiép ta $ tao dau luc giac cho vis :
» Chon biéu twong POLYGON E} trén thanfCURVE TOOLBAR..

> Trong ara $ POLYGON, nhip 6 anh vaoNUMBER OF SIDES.
» Click OK.

Mumber of Sides

oK, H Back. ][ Cancel ]

C6 3 cachié tao da giac :
e |INSCRIBED RADIUS
e SIDE OF POLYGON
e CIRCUMSCRIBED RADIUS

[ Inscribed Radius ]

[ Side of Polygon ]

[ Circumscribed Radius ]

[ 4 H Back, ][ Cancel ]

» Chon SIDE OF POLYGON

> Trén dra $ ké, nhap cac thong&kich throc vao :
» Side =0.246inches
* Orientation Angle 0.00degree

» Click OK

> Trén ara $ POINCONSTRUCTOR, chon biéu trgng CENTER 2.
> Click mit dinh aia pHin dau vis wra \&.
Pa giac ¥ xong $ gidng nhr hinh bén ddi, dé c6 te nhin duoc nhr thé ta clon cké do

WIREFRAME WITH DIM EDGES S
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Ké tiép ta § kéo dai (extrude) fim da giac vra \& dé tao phan dau vis.

» ChonINSERT — DESIGN FEATURE — EXTRUDE

> Click vao 6 anh aiada giac wra \& dé tao bién dng cho véc extrude no.
» Nhap vao End Distance & 1876inches

» Sau khi extrude tdwoc hinh \& teong tr nhr sau :
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> Tréndinh aia phin tru c6 dudng kinh0,387inta thém mt hinh tu khac \6i cac théng &
kich thréc sau :
» Diameter =0.387inches
* Height =0.1875inches
Ta cH c6 tke nhin thy phan hinh tn mong nays ché do wireframe i vi n6 rim khuit bén
trong phin dau luc giac. Md hinky ché do wireframe nix hinh drdi :

Bay gy ta € dinging ding INTERSECT ciia FEATURE OPERATIONS.

» ChonINSERT — DESIGN FEATURE — SPHERE
» Chon DIAMETER, CENTER
» Nhap vao kich tirdc duong kinh la 0,55in
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> Trén dra $ POINT CONSTRUCTOR chon CENTER.

Type M

|@ Arc/Ellipse/Sphere Center E

7z AQl S @

> Chon mit day aia pHin try ta vira \8.

Type Al

I@ arc/Ellipse/Sphere Center E

# rh[é)]/é

Point Location A

* Selecs Object 0 [+

Coordinates A

(®)Relative towes () Absolute

XC |D.DDDDDD m
| ¥C |EI.DDDEIDD m
c |1.51560I3 s @

Settings v

fok—][ Back |[ cancel |

» Click OK, tatrﬁy XUAt hién hop thaai BOOLEAN OPERATION nhur hinh bén.
» ChonINTERSECT
> Click chon phin dau luc giac
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» Click OK tadugc hinh bén ddi :

Sauday ta § V& tiép pHin ren cho than vis. % Thread 3
Thread Type
» Chon INSERT — DESIGN FEATURE — () symbolic (@) Detailed
THREAD. o D r
» Ta thy hop thaai THREAD nhur hinh bén - :
Minor Ciam eter [I:I_E in ﬂ
C6 2 lra chon chinhdé tao ren la SYMBOLIC va "ot 1.5 n 14
DETAILED Pitch |0.05 in ¥
Angle [EI:I deg ﬂ
» Click chon DETAILED tation
» Chon ren plai RIGHT HANDED @ Right Hand
» Click chon than vis (") Left Hand
» Click OK [ — ]
[ [n] 4 1 [ Apply ] [ Cancel ]

Cudi cung taduoc vis kc giac gdbng nhr hinh bén
dudi. Luu lai file.
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3.3.2. Modela L —Bar:

Trong vi di nay ta 8 tng ding cac clic ning trong feature operationswinh
edge blend, chamfer, va subtract.

» Tao file méi va luu lai vai ténArborpress_L-bar
» ChonINSERT — DESIGN FEATURE — BLOCK
> Tao mdt khdi hinh chir nhat vai cac kich tixéc nhr sau
* Length =65inches
* Width =65inches
* Height =285inches
> Tao mpt khdi chir nhit khac ding nim & gc bado véi kich thrée sau :
* Length =182inches
* Width =65inches
* Height =85inches

CO6 the ban can phai dung POINT CONSTRUCTOR dé dat khdi hinh chir nhat nay o géc ba
d6. Sau khi hoarét ta $ thiy hai kibi nim nhr hinh \& sau :
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Bay giv ta phii di chuyén khdi thir hai 1én pln dau aia khbi thi nhit.

Click EDIT — TRANSFORM

Chon khdi thir hai (ki nam ngang)

Click OK

Click TRANSLATE

Chon DELTA

Nhap 200vaoDZC va clickOK

Click MOVE saud6 CANCEL ¢ cira $ ké dé khong #ip lai qua trinh nay. Sau khi di chéry
taduoc hinh sau :

YV VYV VY VY
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Sauday ta § tao mot 15, c6 nhéu cach 40 16. O day ta § tao mpt cylinder (hinh ta dic), saudé
ta $ trir di vadé lai mot 16 voi kich thréc gibng hinh to trén.

>
>

Chon INSERT — DESIGN FEATURE — CYLINDER

Trén dra Vector Constructor, chon biéu teong tuc
YC Type A
Chon biéu twong Point Constructor, nhip cac thdng v,
sd xacdinhdiém dat tam a@a cylinder :
: ¢ x :1

« XC =130 poaf 1 e

e YC=-5 Vector Orientation A

e 7C =242 Reverse Direction
Nhap cac thong&kich thréc aia cylinder : Settings -

* Diameter = 35 ox—] [Cancel |

* Height =100
Trong tuy clon adiaBoolean chpn Subtract
Chon Block rim ngang

» Click OK taduogc hinh & nhu bén drdi
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Bay giv ta € tao mot 16 khac @ing o trén kidi nim ngang.

> Dinh i huéng b theo lréng aia tmc Y
» Xacdinh tpadd tam d@ia b nhr sau :

e XC=130
e YC=225
e ZC =242
> Kich theoc 16 :
* Diameter = 66
* Height =20

> Ta ding lam trong tr nhr cac Ixéc tao 16 & trén taduoc hinh & sau (chn wireframedé
xem)
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Bay g ta € tao mbt rdnh ing cach subtract & block (gbng nhr tao 16 nheng ta ding block
thay vi cylinder)

» ChonINSERT — DESIGN FEATURE — BLOCK
> Nhap cac théng&kich thréc cia block nir sau :

* Length =25

* Width =20

* Height =150

> Xac dinh Vi tri géc cua block kng cach chn Point Constructor va nhip vao cac
théng $ toado sau :
e XC =157
e« YC=225
« ZC=180
> Ta € thiy md hinh nkr sau :
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Bay giv ta € Subtract phn block vira tao v6i cac b luc nay :

» ChonINSERT — COMBINE BODIES — SUBTRACT

> Click vao block va 2d (luu y Target : kBi naim ngang, Tool :
khi vira ta0)

» Khicira $ Class Selectiorxuit hién, chon block vira moi tao

» Click OK ta € dugc hinh bén :

Bay giy ta $ bo gdc vudngia hai kidi. Bé thuc hién duoc 1énh nay ta phi ndi (unite) hai kidi
lai v6i nhau :

» ChonINSERT — COMBINE BODIES — UNITE

» Click chon hai ki va chon OK
> Taduoc hinh nlr sau (sau khi Unite ta khéng comyitacduong giao nhau gia hai kioi)
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» ChonINSERT — DETAIL FEATURE — EDGE BLEND
> Doi Default Radius sang60
» Chon canh ma nai tén trén hinldang chi vao

» Chon OK taduogc hinh & sau :

neverlosemeslab.org/mes
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48



neverlosemeslab.org/mes
phuochai_gn@yahoo.com

> Lam ki cac hréc twong tr dé ubn goc trong i ban kinh 1830.

» Luu lai file.

Bay giv ta € tao 4 b khac, ta c6 thtao 1 bing cach & dung chic ning Hole. Tuy nhién chiing
tadang thrc hanh phn Feature Operations , nén adsing cac cacho 16 nhr trénda trinh bay.
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> Tao céc b co kich thrgc gidng nhau :

Diameter = 8
Height = 20
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> Tao cac d theo lwéng aia tmc X voi cac tamdugce xacdinh nhr sau :

1 2 3 4
X 162 162 162 162
Y | 11.25 | 11.25 | 53.75 | 53.75
L 210 275 210 275

» Sau khi Subtract tduroc hinh sau :

~

Cudi cung ta #0 mjt block va subtract ndrtcac block trén.

» Tao block Wi céc kich tlréc sau :
* Length =60
e Width =20
* Height = 66
» Xacdinh tpadd goc aia block (dundPoint Constructor)
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« XC=130
e YC=225
« ZC=209.5

> Sau khi 20 xong block,Subtract block nay & block rim ngang bng céach click vao block
bandau, saudd chon block vira msi tao.
> Cudi cung taduoc hinh & nhr sau :

3.3.3. Model a Hexagonal Nut @iai éc luc giac) :
» Tao file méi va luu lai vai tén lalmpeller_hexa-nut

7 Ol o

» Click biéu trong hinhda giac tr thanh céng ¢ / R |C>| T

> Tao hinh lic giac i kich thréc mbi canh 120.28685c6 tam triing §i goc toa do.
> Dun xuit (extrude) hinh bc gidc i chiéu cao0.125inc ta c6 hinh ninsau :

» ChonINSERT — DESIGN FEATURE — SPHERE
» Chon CENTER, DIAMETER
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Nhap vao théng & duong kinh =0.57inc

DungPoint Constructor xacdin tam @a khbi ciu nhr sau :
e XC=0
e YC=0
e ZC=0.125

Trong phan Boolean ta an INTERSECT

Taduoc hinh & sau :

Bay gio ta € dung énh Mirror

Chon EDIT - TRANSFORM

Chon model va clickOK

Click MIRROR THROUGH A PLANE
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> Click chon mit phing con clra cac anh chra b vat (kru y khéng chn céc anh)
» Click OK

» Click COPY

» Click CANCEL

» Taduoc hinh & sau :

Bay giv ta rdi 2 khdi lai voi nhau Bing BnhUNITE
Chon INSERT - COMBINE BODIES - UNITE
Chon 2 kbbi va rbi chiing hi
Ta € tao I6 chodai 6c bing cach o 16 gidng nhr d& trinh bay
& céac plin trén
> Tao 16 theo plwong Z véi céc kich tlroc
* Diameter = 0.25
 Height=1
> Tam dia hinh to tring \6i gbc toado.
> Bay giy ta dung énh CHAMFER dé vat anh bén trong ita
dai dc
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» ChonINSERT - DETAIL = FEATURE CHAMFER

» Chon 2dudng tron bén trong vaim trén 2 nit caadai 6c.

> Trong 6Distanceta nHip vao thdng &0.0436inc va clickOK .
> Cudi cung tadugc mbt dai ¢ sau anh nhr hinh \&

3.3.4. Model a crack (thanh rang) with Instances :

» Mo file Arborpress_rack.prt

» ChonINSERT --> DESIGN FEATURE --> POCKET
> Trong Iop thaai mai xuét hién, ta clon RECTANGULAR
» Chon mat trén @ia thanh ntr hinh &

-
~ ¥
.

|

—

» Chon canh tham chéu nhr hinh \& bén dr6i
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% [Horizontal Reference E

Marne

[ End Point

Solid Face

Dakurn Axis

[
[
[ Daturn Plane
[

Vertical Reference

oK [ Back ][ Cancel ]

—

> Tathy xuét hién ara $ cac théng & nhr sau :

" [Rect angular Pocket |§

Length in m
Width [1 in gl
Depth [1 in o]
Corner Radius [D in m
N Floor Radius [D in m
Taper Angle [D deg m

[ e]¢ ] [ Back ] [ Cancel ]

> Nhap vao céc théngdshinh e gibng nhr hinh sau, sado click OK
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. [Rect angular Pocket m

Length EE in )
Width | in )
Depth |5.034 in )
Corner Radius [III in m
\: Floor Radius [IZI in m
Taper dngle [14 .5 deg m

[ 808 ] [ Back ] [ Zancel ]

> Chon ch d6 Wireframe dé c6 tt nhinduoc rd rang bn.
» Khicira © POSITIONING xuat hién, ta lra clon PERPENDICULAR .
> Saud6 ta lra cton 2 anh nhr trong hinh & va ntip théng § 37.8incvao :

W [Create Expression |§

7.8 in &

oK ][ Back ][ Cancel ]

> Lap lai buéc trén i lya clon 2 anh nhr hinh \& va khaing cach d¢i canh tham chiu 1410
inc va clhn OK 2 lan

56



neverlosemeslab.org/mes
phuochai_gn@yahoo.com

% [Create Expression |§

» Taduoc hinh nlx sau :

> Tiép theo ta & hoan ft viéc V& cac ing aia thanh &ng dé an khop véi cac fing aia banh
rang .

» ChonINSERT --> ASSOCIATIVE COPY--> INSTANCE FEATURE

» Chon RECTANGULAR ARRAY tir 6 luva clon

» Chon RECTANGULAR POCKET tir hop thaai INSTANCE nhr hinh \& :

Exkrude(S

Rectangular Pocket(6)
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> Nhap céc théng&nhr hinh dréi. ta € tao dugc 19 rénh tinh ludnacranh bandau.

f Enter parameters |§

Method
@General
OSimpIe
OIdenticaI

Murnber Along XC g
KC Offset
Mumber Along ¥iC
YT OFFset 1 in g

I—GH[ Back ][ Cancel ]

» Click OK
» Click YES

» Click CANCEL
> Saudo ta $ tao 16 duong kinh10 incva saw0 incnhr hinh \& bén dréi.
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CHUONG 4
TAO BAN VE 2D

4.1.KHAI QUAT :

> Ung ding Drafting dra trén cac hinh céii cia mé hinh 3D nin bén drdi. Drafting gitip cho
ta & dang 4o ra cac hinh chi tryc giao, cac hinh céi phy, kich thréc ... va cacdi cha
thich.
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TOP WiEw

ISOMETRIC WIEW

FRONT WIEWY SIDE viEwW
Mot sb cAcdic diém hiru ich @iating ding Drafting 1a :

> Sau khi lan tao ra hinh ctiu thr nhit thi cac hinh cléi con hi s8 d& dangduoc tao ra king
cach giong cac hinh ¢hi d6 bing cach click chét .

> MGdi hinh chéu co6 lién quan trc tiép ¢én md hinh 3D. Vi th khi ta thayd6i mé hinh thi Bn
vé drafting ding € tu dong cp nhit cac thayddi do.

» CA&c ghi cht ga bin & (kich thréce, labels ...)duoc dit truc tiép trong Drafting vaut dong
cap nhit khi md hinh c6 s thaydéi.

4.2. DRAFTING OF MODELS :
4.2.1. Dratfting :

» Mo file Arborpress_rack.prt
» Chon START ALL APPLICATIONS — DRAFTING nhu hinh \&.
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E=l cu+maxnab BEC

e .- :'::

N

0 Sensining.  CHAR
B Gateway..

il : A
EMi

F Elexible Printed Circuit Design...  Ctri+Ale+X
| = Rousing Blectrical..
| 7 Bouting Mechanica..

» Trong Hp thai SHEET, ta cton sheet B kich thréc 11 x 7. trongCUSTOM SCALE chpn
tilé 1: 25 Saudo click OK.
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\ "Sheet il
Size A
(Use Template
(@ standard size
(") Custom Size
Size [E-34x 44 fw!

Ih‘:ﬂl IEuﬁtcln Scale _E

| 1.0000):| 25.000

Name Fal
Sheets in Drawing
Drawing Sheet Name
[Ehlet 5
settings A-
dolod

| v 3

v sutomatically Start Base View Command

f—ok—] | apply || Cancel |

> Ta < thdy xuit hién ara © DRAFTING nhr sau :
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6} Edit \iew Inger - :tod- Assembli Pref Windgw  Help . HI_II_I
s (1 O W @ X nﬁ% @-m@m.a.szow-,@..--u
1 e emn 'g"il- H-t. LSS5 05, 'a':-

W E-e @7 N :
use ME3, or doubleclick, or pre to mo...

B .~ uneloy

| -/ i Toolbar: Drafti mf
Toolbar: Drawing Layout T00IPar: Snap Points / s
_ I
. |
Toolbar: Drafting Table
4! ¢ Datum Coordinate §
/ & A Line (D)
Toolbar; I?fmm: &/ Line(11)
| / E S Extrude (12)

’ AN T ) & ] Instance[4,0] (18R
Toolbar: Drawing Navigafor 5 211771 7111117
B @] instancels.0] (181/R
B B Instance|7.0] (141/R
E @) Instancelg,0] 1 4V/R
& E] instance[9,0] (141/R

ﬂﬂlnmm:etwt}]n
—— . —— i — i — T ———— ———— i —— . — . — 4
4| _'_l

I
I
|
I
|
|
|
|
|
|
|l B ] Instanced Rectangy
I & §§] Recrangular Array (1
I o1 ﬂ'illns[aﬂcc[l IRRE TS
| ! B4 ) Instance(2.0] (14/R
! /:( & @] instance(3,0] (12/R
I
I
|
I
|
|
|
|

I:_hp_c_:_nl.n:lll V
Details 1
Sheet “Sheet 1" Work Srpviaw Y

Chon INSERT — VIEW — BASE VIEW

Ta thiy c6 p thaai BASE VIEW.

Trong phn VIEW ta clon FRONT.

Trén ara $ drafting ta c6 ththdy duoc hinh chéu cia thanh #ng. Ta c6 th di chuyén chut
va clickdé dat hinh chéu ¢ vi tri mong mién.

YV V VYV V
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%  Base View

i

> Ta c6 ti di chuyén chupt dé dugc cac hinh clu khac. Drgi day 1a ndt 5 hinh :
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R

[ —

Néu ta mbn thém nét hinh chéu nira sau khidong file haic chuyn sang cacéhh khac, ta lam
nhu 1énh sau :

» ChonINSERT — VIEW — PROJECTED VIEW
> Bay giv ta to ra 2 hinh cléu gidng nhr hinh drgi day.

> Click phai chut vao hinh cHiu vira tao sau ciing, @m ADD PROJECT VIEWS, di chuyn
chwt sang bén ph dé duoc hinh chéu nhr sau :
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&

b = = 4 4
1)

]

R

Bam ESCAPE trén ban phindé thoat &nh tao hinh chéu.

Bay giv ta € x6a caaluong bién (khung hinh ¢hnhit) dugc tao ra trén cac hinh chi.
Chon PREFERENCES — DRAFTING

Hop thai DRAFTING PREFERENCES xuat hién, chon tabVIEW .

Bo6 dau kiém ¢ 6 DISPLAY BORDERS, click OK .

% | Drafting Preferences

Update

@ Delay View Update
DDeIa\r Update an Creation

Borders

[ IDisplay Eorders.

Border Color [
Extracted Edge Face Display
@ Display and Emphasize
O Curves Only

Load Component

DDn Faceted View Selection
DDI"I Faceted View Update

Visual
DTransIucencv
DLine Antialiasing
Dshow Facet Edges

[ Define Render Sets ]

[—BK—][ Apply ][ Cancel ]

66



neverlosemeslab.org/mes
phuochai_gn@yahoo.com

4.2.2. Dimentioning (ghi kich thwéc) :

Bay giv ta € ghi kich thréc cho cac hinh chii vira \& ¢ trén. C6 2 cachié ghi kich thréc :

» ChonINSERT — DIMENSION
» Click vao thanh conguwcDIMENTION nhur trong hinh

4 Drawing Layout » |Ad
=] omem
| B inferred Drafting Annotation

+%4 Honzental Tables and Parts Lists b

| Wertical Drafting Edit »

" Pl Customize...

{" Perpendicular

* Chamfer

£ Angular

&l Cylindrical

(j‘ Hale

I €, Oiameter
‘ ;*t\' Radius
L > Radius to Center

2 Folded Radius

& Thickness

=% Arc Length
Harizental Chain

1+ Vertical Chain
Honzental Baseline

! Vertical Baseline

.IV | Drafting Chain/Baseline Dimensions

liw | = Ordinate
i . Text Below lcan
=

Reset Toalbar

» ChonINSERT — DIMENSION — INFERRED
> Hop thai INFERED DIMENTION duoc mo ra. N6 gilp ta thayéi cac thwc tinh kich
thudc cia in \e.
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% Inferred Dimension |¥

Value Text | Settings

| e [

1.00 .05

: +.05
10003

+.05
1.00"-03

' +.00
10000
1.05
103
.08
1.05
- 105-.98

.98 -1.05

3

> Phin VALUE cho phép ta ghi cac kichuidc danh ngta, dung sai ...

> Phan TEXT dé ghi cacdo nham, cac yéuaa ki thuat khéc ...

> Phin SETTING la phin diéu chinh céc thac tinh ghi kich thrgc. O day ta c6 th chon cac
tuy chinh la miic dinh cho véc ghi kich thréc.

> Ta ghi kich tlxéc dau tién, & hinh chéu dau tién (FRONT ) ta cton goc trén bén traiva
thanh &ng, saui6 chon tiép goc trén bén gin

> Kich thréc gita haidiém ta vira chon dugc hién thi ra, ta c6 th chon vi tri cia duong kich
thudc bing cach di chun chibt.

> Click chuwt dé ghi kich thréc nhr hinh & sau :

]

> Ta cO tht thayddi cac thc tinh @ia kich thréc ngay sau khid ghi né Bng cach sau
» Click phai vao duong kich thréc vira tao va clon STYLE.
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> Tang CHARACTER SIZE dén0.2va click OK.

—_240 ]

g

>
240

—34.84

: !

. IR0 000 i e ananfatanined - - - - -

Fard miin-2

S S O34 o

: : : : : : : : -5
P P L L.l

R AV AV AV AV AN A UAY AW AV A VAT AUAVAVAFAVAN, f I

1 Z0 @|

faid N B . . . . . b ]
B T P S ... I - v S
. . . . . . . . 3,396 . @10

4.2.3. Sectional View (hinh ét) :

Ta € V& hinh ¢t biéu dién d6 sau va biénahg aia b trén thanhiang.
» ChonINSERT — VIEW — SECTION VIEW

> Chon hinh chtu BOTTOM nhr hinh \&. Ta thiy xuit hién dudng dat nét mau camdi hai
mii tén ch huéng nhin vao it cit.
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> Click chut dé dat duong dat nét nhr hinh trén.
> Di chuyén chut dé dat hinh ¢t ¢ bén drgi nhu hinh \&.

=40
1 34.8“ .
. R R S
. . . . —H—: 5 . [' “
r\./?: ?—%
T S 20
g 1
_T— : ~3.396 310
At o

» Luu lai file.

4.2.4. Lap ban vé 2D va ghi kich theédc cho boulon tic giac :

» Mo file Impeller_hexa-bolt.prt.
» Chon START — DRAFTING
> Trén dra $ Drawing, clon E-34 X 44va thaydoi Numerator Scale valuesangs.0.

% Sheet — .

Size A

.’::& Use Template
(@) standard size
.’_"\ Custom Size

size [E-34xas 2
Scale [ Custom Scale a
| 1.p000|: |8].0D0000 |
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» ChonINSERT — VIEW — BASE VIEW
> Cheén hinh ckiu dung (FRONT) vao kin \&, chén thém hai hinh ¢hi canh va hinh chiiu
bang nhr hinh \&.

e
!

r&

N

> Dé hién 1én caaduong khift ta dung énh PREFERENCES — VIEW haic nhip phai vao
hinh chéu va clon STYLE. Trong @ra $ VIEW STYLE ta clon HIDDEN LINES, doi
trang thailNVISIBLE sang ting thaiDASHED LINES nhr hinh minh lba.

| virtual Intersections |I Tracelines ﬂ Section |I Shading || Threads

,|
| Crientation | Peripective |l Base | inhent PMI |
iL General ' Hidden Lines visible Lines [l ” Smoath Ednl:s |

Bmddcn Line

— L [

Dl?tl’utnu:fd Edg Invisible il

DEdge-s Hidden
Dl.’ltl‘!‘f&hl‘lg -y om
BSQKH&&MH —-———-—E@

Dlﬁdude Model § <<===-"=e===
Small Features | 5hq
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Bay g ta € ghi kich thréc cho boulon.Chgon INSERT — DIMENSIONS —
VERTICAL.

Ghi kich thrgc gidbng hinh minh ha.

Chon INSERT — DIMENSIONS — PARALLEL

Ghi 2 kich theéc nhr hinh minh ba.

. /03

l

Pé ghi kich throc cho ren ta dung leader line.
Click vao béu trong nhr hinh \&.

ol [ ISR b -

Trong ara $ Annotation Editor ta nip cac dong ahghi kich thréc vao : Right Hand @ 0.20
X 1.50 Pitch 0.05, Angle 60
Click chwt vao than ren va olm vi tri, click lan niradé dinh \i tri dong cli.
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CHUONG 5
CAC THAO TAC V Ol SKETCH

5.1. KHAI QUAT :

> Sketching Hu mbt cAchdon gian la ta o cacduong bién trén it phing 2D, sauié c6 tie
ding céng ¢ extruded, revolve, swept .dé tao nén hinh kbi 3D tir cAc bién dng d6. bay
ciing la ndt cachdé ching tado ra cac mé hinh 3D c6 tinhattphic tap cao.
> Céacduong trong ln V& sketch 2D c6 thrang béc véi nhau king 2 cach :
« Rang béc V& hinh lc (Geometric Constraints)
« Rang béc V& kich thrgc (Dimentional Constraints)
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> Nhu ching t6ida noid trén, kan & sketch cé tétao nén hinh 3D dng nhéu cach. Saday
la mpt s5 cachdién hinh :
* Revolved(xoay tron bién ahg)

« Extruded (dun xut)

Sketch

e Swept (quét
theo ndt

bién L| ne
dang)
Sketch
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> Nhitng tén ich @a viéc dung Sketching soov viéc ding cac alrc ning o 3D tmc tiép
(Primitives) :

» Dung cho cac mé hinh c6 biéandy phic tap.

« Céacduong trong sketch c6 fitmg nbi quan & rang bc v6i nhau, ta cé thdé dang
thaydéi cac théng & caa ching.

« Néu mdt mat phing ma tadang lam véc voi sketch b thay doi thi né ding € thay
d6i theo ndt cach thich bp.

« Sketch c6 thtién dung cho tadiéu khién cac bién shg hinh loc cia mé hinhbic
biét ta co tlé thayddi cac bién dng nay sau khia \&.

5.2. SKETCHING DE TAO RA MO HINH 3D :
5.2.1. Model an Arbor Press Base :

» Tao not file mai va luu lai véi tén [aArborpress_base.prt

|
> ChonINSERT — SKETCH haic click vao béu trong e
> Cua 9 tly clon CREATE SKETCH xuit hién. trongdé ban c6 thé chon mit phing dé tao
sketch, kxdng sketch.
> Thong throng khi my Sketch thi né &mic dinh 1a miit phing X-Y, ta c6 th thaydéi mat
phing bing cach cbn trec tiép trén gécdado nhr hinh \&.

75



neverlosemeslab.org/mes
phuochai_gn@yahoo.com

®, [ Create Sketch o [ — (X
Type

[‘é_] on Plang

Sketch Plane

Plane Option [Existing Plane

" Select Planar Face or Plane (1)

Reverse Direction

Sketch Orientation

Reference [Horiznntal

4" Select Reference (1)

Reverse Direction

Aea, e, @,

[ Ok ][ Cancel ]

> Chon XC — YC plane va clickOK. Mit phing sketch xét hién, day 1a mit 2D Wi 2 truc X
va Y. Mot mit phing aia mé hinh 3D ma tda to truéc d6 aing co tl dwoc ar dung nhr
mot mit phing sketch.

> Hinh dréi day 1a ara $ sketch wi nhiéu chrc ning phong phu :
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WP MK 5 - Sketcher - [Arborpress_base.prt (Modified) | .&lﬂﬂ

B4 Task Edit Wiew Inzem Fommat Tocls nformation Analysis Preferences Help [
------ r 5 h

'ﬁﬂmhﬂua [Sercriooe [ £ ” H B 0O % W B E {t\ OlLle :“ : __J’:‘ —"

'y

L ON A
[Me Selbcuon Finer ) Hi= @ @ W\l XL A0/O[+]
Select phjects and vse MBS, double-click, press-dral) 1o mave, ar ..

MEN L, B O,

Finish Sketch Toolbar: Sketcher

Flag Name

Toolbar: Sketch

Toolbar: Sketch Canstraints
Curve

- ‘ ﬁ Finish Sketeh [SKETCH_000 )
» Ta co tle doi tén aia sketch trong pm sau

5.2.1.1. Thanh céng a1 Curve :

Thanh céng ¢ Curve clta nhéu chrc ning ©o cac duong cong, duong spline, editing,
extending, trimming, filleting ... &i loai chiac ning cé cachda chon khac nhau. Saday ta § di
chi tiét tirng chirc ning :

LN

Profile Profile :
> Day la cong ¢ tao bién dng, cé tk 1a duwong thing haic duong cong. Ta co6 thtruy hit

diém bing cach dungdtruc toado, haic nhip truc tiép cac kich thiéc chidu dai, goc aa cac
duong gbng hinh minh ha bén i,
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% | Profile X

| T —
‘ Object Type | input Mode | *C —H,-.iw—_— / Object Type | Input Mode | Leng™h|

- vefss A | ||l

7

Line

Line : Dungdé v& cacduong thing.

ae Arc: dungdé vé cung tron @i 2 cach :
« Tao cung tron i cAc bado cacdiém.

—

|
| | Arc Method | Input Mode | xc[ER Arc Method | Input Mode | | F‘adtus[i

A (podes |l i

> Tao cung tron i tam, ban kinh va gée tam hdic tam,diém dau vadiém cubi.

Arc Methad ‘ Input Mode

B |

m Radws  |[§ |
KY Swee '
o Angle| 0 |

O

cirele  Circle : dingdé vé& cacdudng tron wi cac cach & twong tr nhr V& cung tron.

A&
Quick Trim  Quick Trim : dungdé cit cacdoan thra aia caAadudng giao nhau.

]

o

g;tl‘li's Studio Spline :duingdé tao ra caatuong cong spline e ban.
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% 'Studio Spline »

Spline Settings A

e —
I [ |Marched Knat Posmion

[ Jclesed
Degree |w
Inferred Constraint Settings W
Drawing Plane v
Micra Fositioning v
[ cancel

5.2.1.2. Constraints Toolbar :

Tat ca cAcduong trong NXdwgc V& bing viéc truy kit diém. Vi du mot duong thing
dugc V& bang cach truy &t 2 diém. Trong méi teong 2D, ndi diém c6 2 c tr do theo 2
phrong truc X va Y. Nhing kic tr do nay cé thduoc rang béc lai bing cachdo ra cac quanéh
rang bwc hinh lc haic rang béc é kich thrgc. Sauday 1a ndt 5 cac quan & rang béc

chinh :

fﬁ Dimensional Constraints: (rang béc kich theoc)

e : . . s
Geometric Constraints:rang hic hinh hgoc

&
L Show all Constraints:

o
L Show/Remove Constraints:

5.2.1.3. Sketcher Toolbar :

TEE Orient View to Sketch: Hin thi sketch trong it phing song song & man hinh.
G Reattach Sketchchuyén sketch sang rit phing khac

G . . C
=t Update Model: khi thay#oi trong sketch ma click #u tweng nay, ta € thay ket qudé ma
khéng ain thoat khsi ché dg sketch.

Bay giy ta $ V& cacduong Wi cac chirc ning duoc dé cap ¢ trén :
» ChonINSERT — PROFILE

» V& hinh trong tr nhr hinh minh ba bén ddi.
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&

> Bay giv ta $ thém vao cac rang ba. Nén thét 1ap cac rang bic \é hinh hc trudc, saudd
méi dung cac rang ke \é kich throc.

» ChonINSERT — CONSTRAINTS hoic click vao béu tuong gt

> DAu tién ta 8 doi tm aia cung tron & goc toadd. Chon truc Y, saudo ctpn tam @a cung
tron. Click CONSTRAINTS.

» Lam hi tuwong tr nhr buéc trén i truc X.

fo === =====--§

> Chon 2dudng nghiéng va cho chingrm nhau ¢ chiéu dai (Equal Length).
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p—F —x
- -
/ 1 !

Constraints

3N R — 1 N J,_|=!H aet |

> Lam trong tr cho 2duong thing dirng dai.

W [ Constraints

> Chon 2 dudng ngangy day va cho chiingam ngang nhau (Collinear), sad cho fit ca cac
doan thing gibng nhau bng nhau @ kich thréce.
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. ¥ 1
%  Constraints

Constraints

Ec 1S [ 7

Collinear

» Chon cung tron va 2anh rdi véi no.

» Click Tangent icor O

Constraints.
> 5N 4
—
= | R —

» Chon 2 anh dyc va rang béc chiing dai #ng nhau.

1 -
‘;}..' L_ r’i -.__‘. :
|

‘ Constraints

15 A = =

> Rang bc 2duong ngang va cho chingitig hang, daiing nhau.
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Constraints

N - L=le =
-_—
oh X A ——

Chung ta wa tao cac rang bic vé hinh hyc, tiép theo ching tadstao cac rang hic &
kich thrgc. Khi ching ta thém cac rangduuvé kich thréc ta thiy cac c ty do (i tén vang)
mat di. NX khéng cho phépab nhanddi 2 kich thréc gibng nhauDiéu nay cho thy sy tién loi
khi ta rang bac bing quan B hinh hc treéc quan B kich thréc. Néu c6 mau thén gitta rang
buoc V& kich thréc va rang béic hinh e thi caaddi tugng mau than dé s hién thi mau vang.
» Chon biéu twong INFERED DIMENTIONS trong thanh céng w¢ CONSTRAINTS

1 -

> Ghi kich throc gibng hinh bén doi.

83:95,00Q
t | |p84:65,000
i |

H T T
%
0 ; 8 l o‘r
q S - )
ol & . =
2 s N <
ey - m
i " Lﬂ
9 ¥ © ©
n [ 2 0
% - a
0
y . ! _
| ] pB2:40,000
I |
p8l:=130,000
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» Click EXIT SKETCH E dé hoan ft.

» Click chon sketch va r&p phai, chon INSERT — DESIGN FEATURE — EXTRUDE
> Dun xut sketch theo pkong Z véi chiéu cao 1860inc

> Tao 16 duong kinh4inc va cao30inc & diém (0,35,0)trong k¢ toadd WCS.
> Cudi cling taduong Vat thé nhr hinh \& bén dréi.

» Luu lai file.
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5.2.2. Model an Impeller Lower Casing

» Tao file méi véi tén Impeller_lower-casing.prt.
> Mo sketch @i mat phing XY

» V& duong phac ha nhr hinh \&, dung énh: .

2 Line 2

4 Curve |
Line 1

Curve 2

Click INSERT — POINT

Tao mbt diém & gbc toadd (0,0,0)va click OK

Click CANCEL dé thoat ¢ra $ POINT CONSTRUCTOR.

Tiép theo ta&thém céac rang lie, click béu trong CONSTRAINTS
Chon diém ¢ gbc toado luc ndy va click vao Bu tuong FIXED

YV V V VYV

% Const... ' X

Constraints

B

» Rang bvc cacduong thing-duong congduong congdudng cong #p tuyén voi nhau.

» Saudo thém céac rang g kich thréc vao nix hinh bén ddi.
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\

Rp19:33.000

o I
pl4:=6,100
p12:15.000 _
pl1E=1.000

\

Rp 18=8,000

> Chon tit ca cc kich tirdc, right click clon HIDE dé an ching.
» Chon EDIT — TRANSFORM
» Click nutTYPE FILTER , loc ra cAcCURVE.

% 'Select by Type W Class Selection =X
- 1 Objects A
RS AW
Sketch * l |
Select Objects (0)
Solid Body +
Sheet Body
Select all !
Faceted Body 4:]
Datums ry
Invert Selection |
Point ﬁ
CSYS Other Selection Methods v
Filters A
Type Filter
Layer Filter e
Colaor Filter
Attribute Filter =
Reset Filter ’Q

» Chon cacdudng cong va cliclOK trén ara  TRANSFORM. TRANSLATE vaCOPY né
theochiéu am truc Y vé6i thong $ 14 0.5inc. Saudd ndi 2 dau cacdoan thing nhr hinh \&.
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» Click EXIT SKETCH .
» Click INSERT — DESIGN FEATURE — REVOLVE
> Click chon sketch ta&sthdy c6 10d6i tuong duong duoc chon.

> Trong hop thai AXIS, & pran SPECIFY VECTOR ta chon chiéu dwong truc X.
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> Trong ptan SPECIFY POINT, nhip toadd (0,0,0) lic d6 cacduong phac ha € xoay tron
guanh toc X.

> Nhap théng $ goc kit dau (START ANGLE ) 1a0. Géc Kt thic END ANGLE) 14 180

» Click OK.

Bay g ta € tao ra cac enh nhr sau

Chon INSERT — SKETCH

Chon mit phiang XY

Chon EDIT — TRANSFORM

Loc ra cAcCURVE trong plan TYPE FILTER

Chon cacdudong phac had ngoai géng nhr hinh minh ba sau.

VV VY YVYY

» Click OK, TRANSFORM, DELTA
» CLICK OK
» Click EXIT SKETCH
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» Chon EDIT — TRANSFORM
» Loc ra cAacCURVE
> TRANSLATE duong curved dudi theotruc Y véi thong $ la-1.5inc

» Click INSERT — DESIGN FEATURE — EXTRUDE

> Chon cacduong phéac ha ta vra & ¢ trén va 2doan thing rbi cacduong do.
> Dun xuit tim nay \6i chiéu day 120.5inctheo chiu am tuc Z

> Ta € c6 hinh gbng hinh droi day.
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> Bay giy ta $ chiéu ddi xirng pHin viradun xuit bing knh Mirror .
» Chon EDIT — TRANSFORM
> Chon b loc IASOLID BODY, chon phin viradun xuat.

» Chon MIRROR THROUGH A PLANE
» Chon trucY trong op thaai PLANE

| |

........................................................................................................... _

@& B ol

» Chon COPY vaOK tadugc hinh & nhr sau

90



neverlosemeslab.org/mes
phuochai_gn@yahoo.com

> Bay gy ta $ tao tim khaco dau aia chi tét.
» Tao sketch ndi va & duong phac ha nhr sau (hinh cin nhit kich thrgc 2 x 1.5 ing

Mew line at 0.9 inch at neg X direction

> Thoat ki sketch, chn REVOLVE va chyn d6i tuong sketch tra &, xoaydbi tuong do
quanh tac X v6i goc xoayl80ds. Cudi cling taduoc hinh & nhr sau.
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Luu lai file.

5.2.3. Model an impeller :

YVVVVVYVYYVYY

Y

Y

Tao file méi va leu lai vai ténimpeller_impeller.prt

M& mot sketch ngi trén miit phing XY : INSERT — SKETCH

Click INSERT— POINT tao 2diém woi toads (0,0,0)va(11.75,6,0)

Click vao béu tuong ARC, click clpn ARCBY CENTER AND ENDPOINTS.

Click vaodiém ngay @c¢ toadd va & cung trorban kinh 1.5incgibng hinh bén déi.

Click vaodiém (11.75,6,0)a & cung trorban kinh 0.5inc.

Click vao béu trong & cung tron qua &iém (ARC BY 3 POINTS).

Bit diém dau cia 2 cung va click vao éhbit ki giira 2 cungdd dé ndi chang hi véi nhau.
Lam trong tr cho 2diém cwi caa 2 cung.

Click CONSTRAINTS, thém rang b sao choit ca cac cungiéu tiép tuyén (tangent) voi
nhau.

Click vaodiém ¢ goc toadd va cton FIXED.

Hinh \& sketch sau khi hoaatt:
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» Saudo thém cac rang g kich thréc nhr hinh drdi.

N

Rpl14=15.000 Rp12:0.500

Rpl3:18.000

Click EXIT SKETCH
Bay giv ta € model ding hinh cone.
Chon INSERT— DESIGN FEATURE — CONE
Chon DIAMETER , HEIGHT
Chon truc X
Nhap cac théng&kich thréc sau :
* Base Diameter = 15 inches
 Top Diameter = 8 inches
* Height = 16.25 inches
» TrongPOINT CONSTRUCTOR, nhip toado (14,0,0)
» Taduoc hinh & nhe sau :
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> Dun xuit (EXTRUDED) duong phac ba wi chiéu day 1al3inc.

VVVYVYVVYVVYYVYYY

>

N6i 2 khdi lai véi nhau Bing EnhINSERT — COMBINE BODIES — UNITE
Ta € tao ra 5 canh qut véi chirc ming INSTANCE.

Chon INSERT— ASSOCIATIVE COPY — INSTANCE FEATURE

Chon CIRCULAR ARRAY

Chon EXTRUDED

Nhiap NUMBER = 5, ANGLE = 72

Click OK

Chon POINT,DIRECTION

Chon truc X trong ptin SPECIFY VECTOR va chn diém tai géc toa d§ trong phan

SPECIFY POINT.
Click YES
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> Bay giv ta $ tao 16 cho tuc va clot khda.

> Tao va ét (SUBTRACT) nét hinh ty dwong kinh 4inc, cao 16incd mit nén bn.

» Tuong tr cho ndit n6n nlo ta ding SUBTRACT mét hinh tu véi duong kinh 1a0.275ing
cao 0.25inc

> Cudi cung taduoc hinh & nhr sau :

Bai tip : Model an Impeller Upper Casing(kich thréc gidng wi Impeller Lower Casing)
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CHUONG 6
CAC FEATURE CO BIEN DANG TU DO

6.1. Khaiquat:
6.1.1Tao Freeform Feature v cAcdiém :

Ta € tao ra cac Freeform Featurény cacdiém, co tf¢ s dung nbt trong cac tly obn saudé
xay drng md hinhw cacdiém da duoc cho tuéce.
> Click INSERT — SURFACE

@ From Point Cloud : réu ban cé caatiém rim rai rac

@- Through Points  : réu cacdiém dugc dinh ngha sip xép thanh mt day hinh ch
nhat.

& From Poles : rfu cacdiém dugc dinh nghia $ip xép thanh mt day hinh ch
nhat tiép xuc i cacduong di xuyén qua ching.
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6.1.2 Creating Freeform Features from Section Strings :

Néu ciu tric hinh hc aia mé hinh §m cacddi tuwgng duoc lién Kt véi nhau (caatuong, mit,
canh ...), ta c6 th dung ndt trong 2 tly chn sauday dé tao feature :

» Click INSERT — MESH SURFACE

~ _.'F .
4 Ruled : duoc dung khi c6 2 dayamp song song nhau

[

otring s

Ruled

& Through Curves : dugc diung khi ¢6 2 hay néi day gn song song

Strings

N

/""'d’-
V.
/ Through Curves

97



neverlosemeslab.org/mes
phuochai_gn@yahoo.com

Néu ciu trac hinh hc cia md hinh cac dayag song song nhau, vadirhay nhéu day vudng goc
v6i duong dau tién, ta ¢ thdung nét trong cac tly ofn saudé tao feature :

5 Strings

Through Curve Mesh

y

2 Strings

4 Through Curve Mesh : dung khi c6 it nit 4 doan day bn tai voi it nhit 2 days mdi
huong.

Do
% Swept: dung khi cé 2toan day gn vudng goc nhau.

String

6.1.3Creating Freeform Features from Faces :

Néu md hinh ctia cécddi twong chng tim hay la nit, ta c6 tié dung 1 trong 2 cach salé tao
feature :

» Click INSERT — OFFSET/SCALE
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U 1 I4 L. 2
. Offset Surface: néu ta co6 nt doi tuong mat dé offset.

Offset Surface

Extension: néu ta c6 mt mit va mdt canh, anh cong, hay caduong phac ha trén nit.

Extensions

6.2. FREEFORM FEATURE MODELING :
6.2.1 Modeling with points :

» Mo file freeform_thrupoints.prt
> Click phai vao thanh congwcvadanh du hién thi cong @ SURFACE
> Ban & thiy 7 day Wi rit nhiéu diém nhr hinh \& bén drdi.
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» Chon INSERT — SURFACE — THROUGH POINTS

» Cira © THROUGH POINTS xuit hién nhr hinh \&

Hoic click vao biu twong

N\ Through Points

Parch Type

Closed along |Ne-:"-nr !
Row Degree 3
Column Degree 3

Points from File

Ok 1 Back ( tancel

Chon MULTIPLE cho ptan PATCH TYPE

Chon NEITHER cho phn CLOSE ALONG

Trong ptin ROW DEGREE va ptin COLUMN DEGREE nhip vao $ 3
Click OK

Ta $ thdy xuét hién hop thaai ké tiép nhr hinh

YV V V VYV
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% Through Points x

Chnain from Al

Chain within Rectangle

Chain within Folygon

Foint Constructor

| Back Cancel

» Click CHAIN FROM ALL
» Chon 2diém dau va cwi cia day ngoai cung bén traimhinh minh ba

> Lap lai bude lya chon tréndé chon 4 daydau tién. Saut6, mdt hop thaai xuat hién voi cau
hoi 1a tit ca cac daydiém daduoc xacdinh hay la ta mbn xacdinh thém céc day khéc.
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» Chon SPECIFY ANOTHER ROW, tién hanh cécsc chodén khi tit ca cac dayduoc xac
dinh.

> Khi ma it ca cacdiém duoc xacdinh, ta clon ALL POINTS SPECIFIED

> Click CANCEL trén ¢ra © THROUGH POINTS

> Click vao béu twong SHADED [
> Ban < thiy mot surface ging nhr hinh sau :

> CHU Y : KHONG L UU LAI FILE NAY
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6.2.2Modeling with a point cloud :

» Mo file freeform_cloud.prt
» DAam maydiém (POINT CLOUD) nhr hinh \& :

> Chon INSERT — SURFACE — FROM POINT — CLOUD haic click vao béu twong

@ trén thanh congwc Mot hdp thai xuét hién :
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% "From Point Cloud x

Select Points

[+

| Foints From File

U Degres | 3
A f—
1) Patches i 1
#V Patches | 1

Coordinate System

View of Selection [;]

Baundary

[ Faser |

) Confirm Upon Apply

! Cancel |

> O phin phia ar6i cua Hp thaai ta nhin tly dong cti¥ Confirm Upon Apply . TUy chon nay
cho phép ta xem va phan tich featurgtrkhi tao ra no.

> Phai chic chin ring khéngdanh diu kiém vao tly bén Confirm Upon Apply .
Chon tit ca cacdiém trén man hinhdmg cach kéo th Sau khi ta obn tit ca cacdiém thi €
gibng nhr hinh minh ba bén déi day :

% from Polnt Cloud

[ Poines From Fila
L Degree

W Degree

= Parches

= Parches

Coordinate System

| vigw of Selection

Bourdary

[ Minie um Box =

| keset

_!Ccnfum upan apply

oK | appiv || canesl
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> Tréncira 9, ta clon WCS cho 1§ tryc toadé (COORDINATE SYSTEM). Biéu nay § gilp
gan hg toadd caadam maydiém voi g toadd bandiu (ORIGINAL SYSTEM ).

Duéi phan BOUNDARY ta clon MINIMUM BOX . Tly chon ndy la hinh thanh khung bao
quanhdam maydiém.

Gitr cc giari mac dinh ciaU vaV DEGREE la 3

Click OK

Click vao béu trong SHADED d xem md hinh

Cubi cung taduoc mdt sheet nh hinh 2.

Y

YV V VY V

» Chu y khéngtu lai file.

6.2.3Modeling with curves :

» Mo file freeform_thrucurves_parameter.prt
» Cacduong phac ha co6 hinh nt sau :
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» Chon INSERT — MESH SURFACE — THROUGH CURVES hoic click vao béu tuong

P
“U tren thanh conguc
> Trong top thai THROUGH CURVES, chon duong curvedau tién (kru y 1a clon tai mot

diém naod bén trai éaduong curvedo)

% [ Through Curves

Sections

¥ Seleca Curve or Point (0)

List
Continuity

"\ epply to Al

@ihy

First Section | GO (Posmion)

Last Section | GO (Position

Alignmen1
Output Surface Options
Settings

Preview

|

< €€ (<

Cancel

> Ta thiy xuét hién vector chhuéng ¢ cudi duong curve
> Click chwt giita, click vaoduong curve #p theo va click chit giita, nbt mit congduoc
hinh thanh dgta 2duong curve nkr hinh minh ba
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» Lam ki cac hroc tao mat nhe trén cho caduong curve condi, luu y 1a phii click chut gitra
sau ndi lan khi cton curve.

Select Select
Select here here

Select here \(_\

here\

> Trong ptan ALIGNMENT vaOUTPUT SURFACE cua p thaai, ta clon SINGLE cho
ph?m PATCH TYPE, clon PARAMETER cho pliin ALIGNMENT , chon SIMPLE cho
phin CONSTRUCTION. Khi chrc ning SIMPLE duoc thyc thi, NX & tu tim cach 4o ra
mat congdon gian nhit, voi s lwong ming (patch) 1a né nhat.

» Click OK
> Néu ban khéng tié nhin thy mat cong thi chn biéu twong shaded trén thanh cong c

IR E -

» Luuy la khdéngtu lai file nay.
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6.2.4Modeling with curves and faces :

» Mo file freeform thrucurves_faces.prt
> Trong hinh bén, ta fly c6 ndt duong curve va 2 it surface :

» ChonINSERT — MESH SURFACE — THROUGH CURVES
» Chon canh bén trai ¢éa mit trén va click chét gitta
> Tiép theo chn canh curve va click chit giia.
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» Trong op thai SETTING, bo tuy clpn PRESERVE SHAPE

> Phii chic chin 1a it ca cAc niii tén cing chmot huéng, réu khdng ta phi CANCEL va kp
lai buéc trén.

» Trong op thaai ALIGNMENT ta clhn PARAMETER

» Trong pp thaai continuity clon G2 (CURVATURE) va clon 2 mat trén
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Faoea tor
0 Continuity A
~apply to Al
First Sechon | C2 {Curvature) ]-;]
* Select Face (0) |
Last Section ! G0 (Position 1;]
Flow Direction | Not Specified =

» Click APPLY

Tiép theo chn anh gita va click chat gitra

Chon canh aia mit thap hon va click chit gitra

Click chut giitadé hoan thanh ¥c chon curve

Thaydéi thudc tinh sang g2 (curvature) trongphthcai CONTINUITY
Chon 3 miit dudi (nhu hinh) va nn chut giira

Faoea br ction
Last String
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» Chon mat ban vira tao ra cho rang liic CONTINUITY (lién tuc) nhr hinho trén
» Click APPLY vaCANCEL
> Cudi cung taduoc hinh sau (khéngrl lai file)
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CHUONG 7 : LAP RAP CHI TIET

Trong chrong nay ta ching taéshoc cach dp rap céc chi é. Hang ngay ching taibgap rat
nhiéu céc Kt ciu dugc lip rap fr cAc chi tét riéng bét. Mai chi tiét d6 < dugc thiét ké va cit tao
mot cach phu bp dé dam bao thuan loi cho viéc lap rap sau nay. Trong ebng nay ta & nghién
ctru hai plrong phapdé lap réap. Ching tadsthuc hanh wi véi canh tua bin va 6t s5 chi tiét
dugc tao tir cac clrong trudc.

7.1.Khéi quét :

NX5 Assembly l& rét file ldp rap trongdd co chira nhéu chi tét riéng bét. Chingdugc thém
vao file Eip réap nlr nhitng chi tét a0 vaduoc lién Kt vai file thiét ké gdc. Didu nay gilp cho
may khdng &n phii tao nhirng ving nké khac nhau khidu trit file. T4t ca cac chi tét déu cé the

dugc hra chon va s dung trong qua trinh thi ké, dam bao diéu kién thuan loi cho viéc lip rap
sau nay. Hinh bénudi la s db thé hién ciu tric gia mot két cau lap rép :

assembly
Q0O

I l
component | | component| | component

7.2.Céac thuat ngir :

Cum chi tét (Assembly)
Mot cum chi tét 1a tip hop aia nhéu chi tét nho haic cAc am chi tét phu véi nhau. File
assemblyduoc xem nle mot file chi tiét trongdo cé chira nhéu di tuong Ep rép.

Déi tuong Ep rap (Component Object)
Mot déi tuong Ep rap cliraduong din tir cum chi tiét tai file gbc caa chi tét lap rap.

Chi tiét lap rap (Component Part)
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Mot chi tiét Idp rap 1a mit file dugc ch dinh byi d6i tuong Ep rép trong em chi tét. cac bién
dang aia néduoc heu trix trong chi tét 1ap rap, khdng phi copy tir cum chi tiét.

ssaembly
o oo lasmpenent shjeeta |
subssasmbly
1
aemp. oo o] || component [component |

I 1
[companent | [enmpaaent ] [eomannert |

7.3.L4p rap cac chi tiét

C6 hai plrong phap o ban dé tao mbt chi tiét Idp rap :

« Phrong phapdp rap tr trén xwng (Top — Down Approach)
« Phrong phapdp rap tr dusi 1&n (Bottom — Up Approach)

7.3.1. Phwong phap Ep rap tir trén xuéng (Top — Down Approach) :

Theo plrong phap naydau tién ta phi tao mot file Iap rap, cac chi ét Iip rap § duoc thiét ké
trong d6. Saudé cac chi #t nhy s3 dugc tao ra. Plvong phap nay thong duoc dung nhdu khi
thiét ké mot san phim moi hoan toan.

» Creabs companent objeate firet.

assermbly |

I 1
[‘comp. obj. 1 ]| comp. obj 2 ][ comp. obj 3]

« Maia a companent the Work Part.
assernbly
meRe;
I I I 1
Work Part ]| comp. obj. 2][ comp. obj 8 |
» Creabs geomelry in the component pat
amaermbhy
L&

|
| 1
@ 1| comp. ohj 2 || comp. obj. 3 |
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7.3.2. Phwong phap Ep rap tir dudi 1én (Bottom — Up Approach) :

Khi dung phrong phap nay, cac chitilip rap § duoc tao ra trge tién theo cach triy thing
va sauid < duoc thém vao filedp rap. Pirong phap nay c6 &t uu diém la ta c6 th st dung ki
mot chi tiét lip da duogc thiét ké trudc dé.

assm G
[efeNe
& : ,
component | component componentl
- {subassm B}

of T

component | [component | [component |

{subassm A

1

assm A
Qoo

0 |

[ 1
| _[component | [component | [component |

7.3.3. Kéthep :

Ban c6 tié két hop c hai phrong phap vi nhau khi @n thiét dé ting tinh linh hat trong quéa
trinh thét ké lap rap.

7.4.Cacdiéu kién lien két :

Mdi d6i tuong € dugc lap rap trong tng Wi mot d6i twong khac.Dé coé tré lap rap cac chi é
lai v6i nhau thi ta phi thém caadiéu kién lién Kt gita chiing nh cac trong quan ¢ vi tri, cac
rang bwc hinh koc ... Cacdiéu kién nayduoc goi chung 1a rang bic lién két. Mot mdi ghép co
thé bao @m mdt haic nhéu hon mot rang béc lién kt. C6 #it ca 8 rang bac lién Kt :

n Mate :duoc dungdé lién két hai mit phing déi dién lai khit lai véi nhau

« b Align: lien Két cac nat phing déng pHing rim ngang nhau

. A Angle : Ep rap haitdi tuong aia hai chi tét theo ndt géc é dinh

« % parallel : ip rap haidéi tugng song song nhau
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"l Perpendicular fip rap haiiéi tugng vudng goc & nhau
M4

Center :d6i tugng duoc chpn $ ndim chinh gira haiddi tugng khéac, vi d lap mot
hinh tu dai rim doc theo réanh §i diéu kién duong tdm @a hinh tn nim giira ranh

K Distance :4o mpt khoang offset drong hay am gia haiddi tuong

'ID Tangent : 40 mdi twong quan @p xdc gira haiddi twong, trongdd phii c6 bt doi
tugng ¢ & mit cong, hinh tron, ki@ hinh to

Hop thaai Mating Conditions (diéu kién rang béc) & hinh bén ddai

%\ Mating Conditions X

impzller_impeller

List area whe e condifions
are display=d

Mzating Iype

Pl ¥ % 2 vl Lloop

Selection Steps

5’@| g & =
Filter ——» Face _‘;‘
I — oK H Apply | Cancel |

7.5.Lp rap canh tua bin :

Bay giy ching ta & bit dau tién hanh dp rap céac chi é, cac chi tét d¢a dugc tao ra ir cac vi a
cua cac chrong tnréc.

» Tao not file mai va leu no hi vai tén lalmpeller_assembly.prt
» Chon APPLICATION — MODELING
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> Click APPLICATION lan nira va plai dam bio cé diu kiém k& bén dong cin

ASSEMBLIES. Néu khong c6 thi ta click vao ¥ dssenbies Al

Thanh c6ng ¢ lip rapduoc tao ra trén man hinh ntsau :

whetc (=L YoR SeReiyop 2 1] 1

» Click vaoASSEMBLIES tir menu bar

f = = |
Assemblies | Information  Analysis Preferences Windgw Help

Cgnrext Control » l I_ﬂ (g{_‘_ {" Lol em | :;:

-+

Add Component.
Exploded Views P | o Create New
Sequencing Create New Parent...

* Create Array.
Cloning g

¥ Substitute Component.

Edit Component Arrays.. F
s+ Repaosition Component

WAVE Aboune Linkae "% Mate Component.
WAVE ’ Mirror 4ssembly
Advansad ’ Defgrm Part...

1 £
Reports » o} Replace Reference Set

«'y Suppress Compgonent
Unsuppress Component
Jr [Edit Suppression Sjate

~ Arrangements

Define Mating Akemates

Verify Mating Alternates
Part Family Update

“l Check Clearances

Chung ta hu nhr st dung nhéu tuy con COMPONENTS, trongdé bao ém :
« ADD COMPONENT : thém vao 61t chi tiét lip rapda duoc tao trude
« REPOSITION COMPONENT : xadinh ki vi tri caa cac chi it
« MATE COMPONENT : lién Kt cac chi tét lai véi nhau

» Chon ASSEMBLIES — COMPONENTS — ADD COMPONENT

Hop thai Add Componentdugc mo ra :
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% 'Add Component w d

Part

A
* Select Part (0) l >

Loaded Parts
Impeliar_impellar.prr
Impellar_lower_casing prt
Impeller_hexanut.prt

Impeller_impeller.prt
freeform _cloud.prt
freeform thrucurves_faces.pnt

Recent Parts

Impellar_lower_casing prt

Open
Duplicates

Placement A

Positioning |Absulu:e Onigin Lq

DSclner

Replication v

Settings v

Preview v

. Cancel |

neverlosemeslab.org/mes
phuochai_gn@yahoo.com

Ban c6 tté chon céc chi it dang hén c6 hdic thém vao cac chidi moi bang cach chn OPEN
dé mo file can thém. Céac chiét sau khi thém vaocssim ¢ phin LOADED PARTS.

» Click vaolmpeller —upper — casing.prt

Giit mic dinh céc tuy cbin trong fdp thaai PLACEMENT khdngdoi.

Ban c6 ti¢ nhin thiy chi tét vira thém vao ninhinh sau :

=

&

e

Bay giv chiing ta &thém vao chi &t thir hai :

» Click vao ASSEMBLIES — COMPONENTS — ADD

COMPONENT

Mating Conditions

Impellar_assembly |

< | 3l
"Mating Type
[l 8 % % o e ddood

Tl

(] % |2~ [ |
L 4

{ vary Constraints 1
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» ChonImpeller — lower — casing.prt
> Trong op thaai POSITIONING thayddi tuy chon sangMATE
» Chon APPLY

Tadé y trén cra $ xuat hien mot cira $ nho hién thi chi tiét vira thém vao -COMPONENT
PREVIEW
Bay giy ching ta &rap hai pan cia niip tua bin 4i véi nhau :

> Phii chic chin ring da chon biéu twong Mate *l4

> Chon mit phing ma niii téndang chi trong ¢ra $ Component Previewd hinh a argi day.

> Click chon mit phing aia Upper Casing (nép trén) trén man hinh chinhwhinh b bén dai.
Ban c6 t can phii xoay chi tét dé lya clon dugc mit nay.

omponent Preview

Bay giy ching ta bt dau tao rang béc thr hai :

> Click vao béu twong aia rang bac Center. trén ara $ Mating Conditions

> Dau tién ta chn mit phing nim trén fp dudi trong ara $ Component Previewgiéng hinh
a bén doai.

> Chon mit phing aia riip trén gbng hinh b bénwbi.
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Chiing ta &tao mbt rang béc niradé dinh vi cac k¢ tr do dia nip dudi

> Click vao béu twong Align| ¥ trén ara $ Mating Conditions
> Chon hai mit phing, not nim trén ip dudi va mbt niim & nap trén nie hinh bén doi
» Click APPLY va clon OK

Sau khi fip rap taduoc két ciu nhr hinh \& :

119



neverlosemeslab.org/mes
phuochai_gn@yahoo.com

Tiép theo ta&rap thém canh tua bin vao :

» Click vaoASSEMBLIES — COMPONENTS — ADD COMPONENT
» Mo file Impeller — impeller.prt

» Click OK

Chung ta & ang ding rang bac v khaang cach Distance

> Click vao béu tugng Distance.trén dra $ Mating Conditions
> Chon hai miit phing, not trén rip va ndt trén canh tuabin mhtrong hinh
» TrongOffset Expressionnhap gié ti la-3
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%  Mating Conditions

impellar_assembly1
= B IMPELLER_IMPELLER >IMPELLER_LOWER-CAS|

|
lln_ing Type

e B oK % o e P

TR

’@ =5} |#., e o

Filter l Face B
IDisIance Expression l*? ] in m

e

[ Vary Constraints I

[k [ apoly |[ cancel |

> Trén dra $ Mating Conditions nhip phii chuot vao rang béic Distance
» Chon ALTERNATE SOLUTION
HOAC

. o
> Click vao béu twong nay #- | gin SelectionSteps
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Bay giv tuabin ¢ quay theo tiéng nhinding a@a né :

Bay giv ta € ung dung rang bac Center :

> Click vao béu tuong Center M4
> Chon hai mit phing, ot trén riip va ndt trén canh tuabin mhtrong hinh.
» Click APPLY va clon OK
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Luu lai file. Chang ta #ép tuc thém toc tuabin vao :

Click vaoASSEMBLIES — COMPONENTS — ADD COMPONENT
Mo file Impeller — shaft.prt
Click OK

Chon biéu twgng Center M1«
Chon hai miit phing, not trén tuc tuabin trong ¢a $ Component Previewva not trén canh
tuabin nhr trong hinh

VV VVY

> Dau tién, clon mjt mat trén tmc aia tuabin, sadé chopn mit day aia b trén canh tuabin nh
trong hinh
» Chon APPLY va clickOK
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Sau khi fip tadwoc cym chi tét nhr trong hinh :

» Click ASSEMBLIES — COMPONENTS — ADD COMPONENT
» Mo file Impeller — hexa — bolt.prt
» Chon rang bdc Center
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> Dau tién ta chn mit ren ngoai trén bulong, sald chon bé mit trong dia B nam & nap trén
cua tuabin nir trong hinh

.
.
>
Ay
oo
>,
.
-

-

S LB LA

(i
\" AR 'u‘l Ar

» Chon rang bdc Mate
> Chon mit phing trén bulong va &t phing rim trén vanh a rip trén nhx trong hinh
» Click APPLY va clon OK

Méi lap gidbng nhr hinh sau :
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> Lam ki nhu budc trén cho chi it co tén file lampeller — washer.prt
» Chon rang bdc Center
» Chon mit trong dia vongdém va mit ren ngoai ¢a bulong nix trong hinh

» Chon rang bdc Mate

> Chon mit phing dau vongdém, saudé chon mit phing rim trén vanh ga nip dudi tuabin
nhu trong hinh

» Click APPLY va clon OK
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M&i ghép c6 hinh nhsau :

» Thém file c6 tén ldmpeller — hexa — nut.prt
» Chon rang bdc Center
> Chon mit trong diadai 6¢ va sauté chon vanh ngoaia vongdém
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» Chon rang bdc Mate
» Chon mit dau dai bc saud6 chon mit dau dudi cia vongdém nhr trong hinh
» Click APPLY va clon OK

Két cau sau khidp c6 ding nhr sau :
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> Lap lai cac brde twong tr dé lip bulongdai 6c, vongdém vao fit ca cac b trén tuabin. Céi
cuing taduoc két cau lap rap tuabin hoan dfh.

C6 mdt cachdon gian hon dé lap bulong,dai ¢ va vongdém vao tuabin 1a ta cé éHip rap 3 chi
tiét nay thanh @t cum chi tét phy trong ndt file Iip rap. Sauwlo ta cé th lip ca cum nay vao

tuabin.

Cum lip rap cwi ciing c6 dng nhr hinh :

7.6.Xem cach thao bi cum chi tiét Iip rap :

Trong phin nay ching tagstim hiéu cach thaodi cum chi tét dé co thé quan sat rddm ting chi
tiét. Trong thrc t& nganh céng ngBp hién nay thi véc nay ét hitu ich cho cac nhaip rap, nd
gitp cho kb biét duoc ddi twong ndo némtit & vi tri thich fp nHit. Nguoi st dung khéng nén
nham [an 1& viéc thao di khdng c6 ngta la xacdinh i vi tri cia tirng chi tét ma né chgitp ta
c6 céi nhin rd rangadm ddi vai tirng chi tét riéng bét. G day n c6 the quay ti vé trang théi fip
rap bantiu bit ky lic ndo. Bay d@i chiing ta bt diu th&o bi tuabin :

% Create Fxplosion

ok cancel
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» Chon ASSEMBLIES — EXPLODED VIEWS — NEW EXPLOSION

» Chon OK trong p thaai Create Explosion

Khi tién hanh thaodi, ching ta nén quy dinh xem én dwea vao ndt chi tiét khacdé lam vi tri
tham chéu. Chi tét nay khdngduoc di chuyén khoi vi tri bandau cia né. Trong trong hyp nay
thi ta clon canh tua bin 1a thichop nhit.

> Click phai vao riip trén @a tua bin va atn EDIT EXPLOSION
» Trong ara 9 Edit Explosion, click cbin truc Z, gitr chwt va kéo Ién chatén khi Distance
dat gia tii la 20 nhue trong hinh

“select Objects
@Man Gbjects
~IMave Handles Only

Distance

9 &nap Increment I1

)

» Chon OK

> Click phai vao riip du6i va chon EDIT EXPLOSION

> Tiép tuc click vao toc Z, giir chuwt va kéo xéng chodén khi Distance dat gia ti -20 nhu
trong hinh

» Click OK
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(Tiselect Objects
(®Mave Dbjects
(TiMowe Handles Oniy

Distance

g Snag Increment

A

» Click phai vao tuc tuabin va cbn EDIT EXPLOSION
> Lan nay ta click vao trc X, gitt chuwt va kéo sang pi dén khi gia ti caa Distancela 25
» Chon OK

> Chon tit ca c&c 6 bulong
» Click phai vao ndt trong 6 cai va ain EDIT EXPLOSION
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> Click vao tuc Z, giit chut va kéo 1éntén khi gia ti caa Distancela 25. Tat ca 6 bulongdéu
dugc nang I1én cung & luc.
» Chon OK

Tuong tr nhr vy, ta di chugn 6 dai ¢ xubng toa do -30 va 6 vong dém xubng Vi tri -27. Hinh
sauday tré hién vi tri cac chi tét sau khi tachdi :

Ban ¢ ti¢ tro lai trang thai fip rap banfau cia mjt mbi lap bing céach :
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> Click phai vao not chi tiét va clon UNEXPLODE
Hoac réu ban mubn Iap lai toan B cum chi tét thi ta Iam nir sau :

» Chon ASSEMBLIES — EXPLODED VIEWS — UNEXPLODE COMPONENT
Chon tit ca cAc Kt ciu va clickOK

CHUONG 8
MO PHONG GIA CONG

8.1.Bit diu véi Module gia cong (Manufacturing Module) :

Truéc khi xudt mot chi tiét tir mdi truong CAD sang méi trong CAM thi én mjt vai hréc
chuin bi. Théng qua drong nay, ching tadsthuec hanh i mot trong cac chi it da tao trong
cac bai ip truéc. Luu v, tit ca cacdon vi 8 duoc tinh theo milimet.

Trudc khi hit ddu, ban nén vao pin CAM Expressbé thuc hién viéc nay, vao menu Roles trén
thanh Resource Bar va click vao INDUSTRY SPECIFIC.
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Cl Last Release

3 Industry Specific

f &
;h BIW Advanced (Sample)

¥ i
'ﬁi  BIWw Essentials (Sample)

gh CAM Advanced

L Raole
L CAM Express

Hinh minh ha menu Roles

8.1.1. Tao phéi:

Sau khi thét khé xong chi tét, ban nén chn v b kich thréc va hinh dng cho phdité sau nay
dua vao may gia cong.Dliéu nay § duoc nhp vao trong pin mém NX5. C6 ti thyc hién
viéc tao phdi king hai plrong phap : cach thnhit, ta c6 ti tao va nfip phdi cung i chi tiét
trong cuing rat file CAD (luu y phéi va chi 6t 1a hai ki doc lap, khdng dinh nhau); cachith
hai, ta c6 th dé cho ptin mém tr dong tinh toan vaab phéi dra trén cac kich thsc cia chi tét.
Phrong phap sau cho phépotphdi ndt cach nhanh chong nhg cH thich lyp cho cac hinh
dang kiéu lang tr.

> Mo file ‘Die_cavity.prt’ cia bai fip trong clrong 6
» Click START — MODELING
» Tao ph6i \bi cac kich tixdc duoc cho dr6i day :
Length =150 mm
Width =100 mm
Height =80 mm
Dung chirc ning Point Constructor (biéu twong bén i)

i+

| 7 B Ao R W P D A R S S [o) (= I M P ¢
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%  Point = X
Type A
_ —
I : Cursor Locaton E |
A A/ @
_Pnirr‘t Location A
* Specify Cursor Location m
l‘._unn_iinnes .&_I
(®) Relative 1o WCS | | Absolute
X -75.0000 *
¥c |-50, 0000 +/
I |-80.,0000 -
Settings W

Ta thiy phoi che rit toan [ chi tiét, dé co thé nhin thy
duoc chi tiét ta phii thay doi tinh cHit hién thi caa phdi nhr

sau :

> Click biéu twong EDIT OBJECT DIPLAY trén thanh

cbng @ sau :
L Hopo 2 S5,

ok [ Canct |

> Di chuyén chwt va clon phoi
> Click OK

> Khi cira $ EDIT OBJECT DIPLAY hién ra, ta thaytoi

théng $ Translucency sang50

Qoo

Selection Steps

Boolean Operation

(7|

Length (XC) [150 mm ﬂ
Width (¥C) 1100 mm W
Height (2C) Ian| mm E

t-!nev';t Enalys:s

[0kl aApply || Cancel |

» Click OK

Pé an khoi ta vra to di, click phai chudt vao kidi do trong

Basic A !
Layer i I
o —
Line Fant | —— E v
Width |- —_— E
Shaded Display A |
o Translucenoy
b 50
RN . ; "
L 0_. USRS . - Iw
|| Pamially Shaded
I?Fm Analysis
|
wireframe Display v |
Facet Body v
Settings L
[ innern ]
| Re-nignlignt Cbiects ]
( Select Mew Objects |

woi| | spply || Cancel |
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phin Part Navigator. \éc nay § laman di phdi ta vira tao. c6 ti& dung 6 hop phim #it <Ctrl> +

<Shift> + B.

8.1.2. Thiét 1ap mdi truwong gia coNg :

» Chon START — MANUFACTURING

Cira © Machining Enviroment g ra. Trong ¢a $ nay cO it @ sue-| YL of
nhiéu tly clon c6 $n cho ting phrong phap gia congucthé. O b} NXSheetMetal

Crlsilr=N
day ta ch quan tamién nguyén coéng phay. ) ShapeSpudic..  CrrleAlsS
£S5 Drafong.. Cir=Shifr=D

¥ Adyanced Smulation
Manen Simulazion..
~  Mapufaciuring..  Coleaiem
' Cateway

W | Assemblies &
Pl

> Trong phAn CAM Session Configuration, chon
cam_general va trong fphm CAM Setup ta chn
mill_contour.

» Click INITIALIZE

&)l Applicaions

%  Machining Emvironment

CAM Session Configuratian
[can genern — — N
cam _library
cam_par:_planner_library
cam_teamcenter_library
Feature_machining
hole_making

hale_malking_mw

lathe ;:]
[ Browse 1
CAM Setup

I mill_planar

mill _mubti-axiy

dnll

hole_making

ming

wire_edm

sehd_toal

[ Browse 1

8.1.3. Operation Navigator :

¥
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Khi vao mdi trong gia cong, taan hru ¥ hoi vi s8 ¢6 nhéu sr thaydéi & man hinh ch dic biet
la cac btu trong chirc ning.

» Click vao tabOPERATION NAVIGATOR ¢ gbc bén phi thanhRESOURCE BAR.
Operation Navigator cungip tit ca cac thdng tin & chrong trinh gia cdng, «hg a1 cit, cac
phrong phép va ckn luoc chay dao.

@ Dperation Navigator - Program Order =
_Name | Path| Tool | Method | Iy [ —
NC_PROGRAM O
8 NONE o
= | (&) PROGRAM je=-

! QEPROGT o BUEM12<1 METHOD v

| EPROG2 o BUEMIOX1 METHOD v

! EPROG3 o~ BUEMIOM1 METHOD X

/ @EPROGY .~ BUEM1I0KI METHOD v

! EPROGS  BEME METHOD v

{ MPROG? o~ BEMID  MILL_FINISH X

/@@ PROGE o/  BUEMIOX1 METHOD X

Danh sé&ch cac along trinh c6 th hién thi theo 4 cach trén thanh Operation Navigat@émn Bach
hién thi d6 1a : Program Order (thtw chrong trinh), Machine Tool (daou), Geometry (bién
dang) va Machining Method (plong phap gia cdng). & ban mun hién thi danh sach atong
trinh dréi dang dao @, ban c6 tt¢ click vao béu twong trong tng trén thanh céngucsau :

LR

8.1.4. Hé toadé cia may (MCS) :

%  Mill Orient R

Machine Coordinate System A

> Click vao béu twrong Geometry Viewtrén thanh toolbar
dé caidat cac théng & bandau cho vic lap trinh.

_‘!d_:__ rl uiﬂ ?Mm
= E i’ ¥ . Details

Reference Coordinate System v

> Trén ara © Operation Navigator, nhip dUp Va0 cicarance A
MCS_M”—L . Clearance Option Automatic a
Safe Clearance Distance . ID.OGDD-

Lower Limit Plane v

Avoidance v

Layout and Layer W

f—ox—] [ cancel |
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Mot cira $ hién ra cho phépdn thiét 1ap he toadd MCS. Theo riic dinh thi NX5 Ay gc toa dd

cua chi tét WCS lam gocdado cia may.

> Click vao nat nkr trong hinh. H toado caa chi tét 3 duoc t6 mau va&duoc thiét lap la k8
toadd cia may MCS.

> Click OK dé chon MCS

» Click OK khi ban xacdinh hréng va \i tri cia MCS.

Operation Navigalor - Geometry =
Machine Coordinate System Mare Parr
METRY
o Specify MCS il | B Unased ltems
Devails ¥ _ -
% ORKPIECE

Reference Coordinate System
Clearance

Lower Limit Plane

Avoidance

Layout and Layer

o%— | “Cancel

8.1.5. Pinh nghia bién dang :

> Nhip dup vaoWORKPIECE trén thanh Operation NavigatoréiWban khong tly nd, an
c6 tré click vao du ayng gin MCS_MILL.

Cira $ MILL_GEOM xuat hién. Trong &a $ nay ta c6 th dinh ngha bién dng aia chi tét,

bién ding aia phéi, bién dng dé kiém tra.

% Mill Geom

> Click vao béu twong Part — —
Specify Part .:"d.|! b
> Chon chi téét va clickOK seagdang ol
Specify Check |.| h
Tiép theo ta cbn bién ang aia phoi : Offsets A
Part Offget _DEEE '-_J':
> Click vao béu tugng phdiBlank Description Y
Material CARBON STEEL [ G|
Cira 9 Blank Geometry Window it hién. Nhr d& dé cAp  teyeut sed Layer v
& trén, vic tao phoi cé th dugc thec hién bing cach 4o khoi ox— [ cancel |

hoic dé dé cho plin mém tr dong tinh toando phéi theo cac kich tféc chi tét. O trén tada tao
mot khdi hinh chir nhat, dodo ta $ dung nédé lam phéi. Nié ring khbi nay dangdugc an.

> Dé hién thi lai phoi thi ta dungd hop phim<Ctrl> + <Shift> + B.
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> Trong dra $ Blank Geometry, chd ying nit Geometry pii dugc chon.
> Mo lai bién caing chi tét bing cach nhin t hop phim <Ctrl> + <Shift> + B.
» Click OK trong I$p thaai MILL_GEOM.

Bay giv ching taid dinh nghia xong bién shg aia phéi va chi #it. Béi khi cin phii dinh ngha
bién cing kiém tra (Check Geometry). @h ning nay throng dung cho cac chiéti phic tap
hoic ding cho gia cong trén may phay CNCu& tkhi ma § c6 nhéu va chim giita dao vaté ga
xay ra. Trong teong hop nay @a ching ta thi ¢t dinh ngha bién dng kiém tra khéng quan
trong Bm.

Acton Mode

Selecuon Opnons

@C!me‘hf | I Features IFazets
Aute Blo 1Dt from Part

Filker Methods | Bodues ﬁ

Reselect &

ok [ Back | [ cancel

8.2.Tao nguyén cdng va thit lap cac théng é cong nglé :
8.2.1. Tao nquyén cbng N :

C6 rit nhiéu kiéu chién luoc chay dao khac nhau khip trinh va nédoi hoi ban phai c6 kinh
nghiém dé lya chon chién luoc thich lyp nhit. Sauday 1a hréng din cho cachdp trinh ndt s
chién lrgc chay dao thoéng thong. Chrong nay ding #p trung vao cac théngsjuan tong khi
lap trinhdé dat hiéu qua cao.

> Click vao béu twong Create Operation trén thanh toolbar sau :

L&l

L
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> Chic chin ring Type of Operation I&nill_contour

C6 rat nhiéu kiéu khac ngoai Mill-Contour nh Cavity Mill, Z-Level, Follow Cavity, Follow
Core, Fixed Contour ... &iloai dugc diing choitng trrong hyp khac nhau va tay tihe vao lai
chi tiét cin gia coéng. Nh da dé cap ¢ trén, véc chon kiéu chay dao nay tly thic vao kinh
nghiém aia kan.

> Click biéu trong CAVITY_MILL nhr hinh

% Create Operation

T A
bén anh : A
| mill _contour ﬂ
> Thaydéi NC_PROGRAM thanfPROGRAM Operation Subtype A

> Dbi Use Geometry sangy ORKPIECE

> Mic dinh tén clrong trinh [ACAVITY_MILL [@;w L&y

» Click OK _ . S
: L ik fm—tﬁ'#”f MILL
Trong ara $ nay ta co th thict lap toan b cac = @-’ i

porg e g i s terg Saunion | 6 49 99 B 9 o

giai thich ndt cach rd rang: . . F !‘.ﬂ
Location M
Program [PROGRAM |
Tool 1H:J'NE vl
Geomewry | | workmECE =
Method [meTHOD 17|
Name A
CAVITY_MILL |

o [ aoply | [ cances |

8.2.2. Lwa chon va tao dung cu Cit :

Mot trong cAc cdng ¥t quan tong 1a vic lva chon hinh dng va kich tiréc cia ding ax cit khi

gia cong. Tedc khi bit dau thét 1ap cac théng&caa ding ax cit ban cin phii biét rd & cac lai

dung a1 cit ciing nhr dic tinh @a trng loai. Cac lai dao phaydugc phan thanh 3 o chinh.

Mét didu quan tong rira khi ra cton dao la ta pdi quan tam ¢i hinh dang, kich tivc va bién
dang aia chi tét gia cong. Vi d, khi gia cong Bc véi ban kinh 5 mm thi ta nérnir slung dao cé
duong kinh tr 10 mm t xubng réu khéng né & cit lem vao chi tét gay ra sai& khi gia cong.
Sauday la ndt s dang daodic biét c6 €in trén th truong da duoc sin xuat phi lp v6i nguyén
cbng @a chang ta :

Flat End Mill Cutters:
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Céc lai dao nay coudi cit ¢ phan cuwi cia i cat (hinh &). Ung ding aia nd 1a dungié gia
cong tinh cac chiét co goc ¢ anh.

NN ﬁ

Ball End Mill:
Dao nay c6 ban kinh goc dasng ndt nita so Wi duong kinh than dao, céadg dau tron, dugc
dung cho cac nguyén cdng théibdinh haic cac B mit cé bién dng tr do.

Bull Nose Cutters:
Dao laai nay c6 ban kinh rth thuong dugce ding trong cac nguyén cong thd, ban tinh vadiih
vai cac nat nghiéng va con.

goc dao la 1mm). n -
» Trong Hp thaai CAVITY_MILL, chon Create New  geometry v

trong TOOL. Tool A
» Click NEW

> Trong dra $ New Tool, cln biéu twong Mill

> Nhip BUEM12X1 vao Name va clicloK s r;
A A . z 5 e C A , ~ Ii.ibrﬂ; — e

Mot hop thaai khac mb ra cho phép ta téti lap cac théng - =

sd cua dao. Ta@ng co th chon cac daott thu vien cug  o7ewe Tomfrem by Ped

NX. Toal Subiype Y

, 76 L

» Nhap cac thbngsdao nlx trong hinh : .
Location M
| Tool [ cengric_macrmie fd
Name e _A
[Faumlz xy |

[—ew—1 | cances |
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A

— ["12.0000]
1) Lower Radius [ 1.0000]
(L) Length ~75.0000 |
@ Taer gl [o.0000]
(A Tip Angle [ 0.0000]
Via Ko Limaph [ 50.0000
Flutes || 2

» Click OK

» Trong menu CAVITY_MILL click vao tuy cbn Path Settings

8.2.3. Thiét lap dwirng chay dao :

C6 nhu cach thit 1ap duong chiy dao, nét vi du cu thé sau :
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Path Settings =
ethod | METHOD m. ==N
Cut Pattern o Follow Fe T‘a
Stepover - et
= |’
Percent i
& Zig wirh Cantour
Global Depth per Cut
Depth per Cu B =cilow Penpnery
Cut Levels ! Fatiow ¥
@J—.rcr--:udzl
Cutting Parameters IR Profile
Haon Cutting Moves ml
I’ 1
Comer Control ¥l
Feeds and Spesds *"'I

E Zig -Zag : thrc hién duong chay dao kéu zig zag.Uu diém aia aia kiéu chay dao nay la

tiét kiém duoc khaang thyi gian chry dao khéng.

—_—
—

== Zig : thrc hién duong chay dao thing theo mt chiéu nhit dinh.
[ R— q ,
L) Zig with contour : tirc hién dwong chiy dao thing theo bién ghg aia chi tét.

gt

-='- Follow Periphery: thc hién dudng chay dao theo hinhahg chu vi @a chi tét. Trong bai
tap cia ching ta, biénathg chu vi @a chi tét 14 hinh cl¥ nhit nénduong chy daodugc thiét lap
tr ngoai vao trong theardng chry dao ngang (Stepover). &i ctay dao nay thong dung cho
gia cdng cac p 1bi hon 1a gia cong éc.

(0) Trochoidal: thrc hién duong chiy dao theo Ku xicloit. Dao @t 16n dé gia cdngduoc
nhiéu kim loai. Chiéu sau ét lon.

Follow Part:day 1a chén luoc chay dao bi vu nhit. Puong chy daoduoc diéu khién
bang tay theo biénahg aia chi tét. Néu trén ndt chi tiét co cac Be va pln 16, phin mém s tu
dong tinh toandé lva chon raduong chy dao i vu nhit. thuong sr dung nhéu cho gia céng
tho.

_!j Profile: ch thuc hién duong chy dao theo profile i@ bién dng chi tét. Theong st dung
gia cbng tinh va ban tinh.
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> Trong bai §p cia chiing ta, chiét c6 G phin I6i va pHin hoc. Vi vay ta clon kiéu chay dao
Follow Part tr menu Cut Pattern.

8.2.4. Lwong dich dao ngang (Stepover) va chii cao (Scallop height) :
Lwong dich dao ngang :

bay la khang céach gia haidydng chuyn giao Ié tiép nhau _ *___' [
khi phay. Gia trnay co tk diéu chinh nhr hang $ haic theo L

duong kinh @a dao. Vi gy, gia ti qung dch dao ngang ]
khéngdugc Ion tbn duong kinh @a dao. Nu Iéan rpn thi sau ‘
khi gia cong & dé lai |Qu’qr;lg \{at ligu thira gira nmoi lan chuyén |
g!ao. Gia ti nay c6 tk thé dicu cth th’thL@C vao cac théng |
s0 lien quan khac nh: Constant (fing $), Scallop, Tool !
Diameter §uong kinh dao). Vi d, Constant yéuau ta @n
phai nhap khaang cach di duong chuyn giao K tiép.

Scallop Height:

Scallop Heightfiéu khién khaing cach gia cacduong chuygn giao song song nhau sao cho phu
hop Véi chiéu cao &n nhit cia aia phin vat liéu thra (scallop)Diéu nay ph thusc vao véc dinh
nghia dao vaio cong @a k& mat chi tiét. Scallop cho phépéhthdng tinh toantong dich dao
ngang tuy théic vao chéu cao scallop ma ta & vao.

__SCALLOP HEIGHT
A
5

A

> Trong Step-over, ¢m TOOL DIAMETER va thayddi Percent thanfo.
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Path Settings A
i - 1
METH wl |
Method | METHOD = [_;EJ
Cut Pattem Jmt Follow Part Q

Ftepover Tcol Diameter lw
Percent | 70.0000

8.2.5. Chiéu sau trén mbt 1an cit (Depth per cut) :

Pay la gia ti chiéu sau i 16p cit dé chia chéu sau ét ra thanh nkiu lop va dao &t theo bién
dang & mdi 16p cit. Gia ti chidu sau ét co tre diéu chinh cho ndi 16p. Cac ép cit 1a cac nat
phing nim ngang song songsvmat phing XY. Néu ta khéngtinh ngha, phin mém s tu dong
tinh to4n da trén toan & chi tiét va cac viing gia cong.

> Thayddi gia tri Global Depth per Cut thanh0.5
Bay giv chiing ta &them vao caa¥, c6 nglta 1a chia chi it thanh cacdp doc theo toc Z.
» Click CUT LEVELS nhur hinh bén déi

Path Settings A
Method | METHOD ™ [

Cut Partern |Iﬁ‘ﬂ Follow Part  |wl

Stepover | Tool Diameter Q

Percent | 70.0000|

Global Depth per Cut || 0.s000]

Cut Levels 1:=} J

——

Trong op thaai Cut levels c6 it miii tén c6 th di chuyén 1én hdic xudng, né co tacehg ch
cho ta bét vi tri cia cac &p cac. Chang taéskhéng gia congdi mit phing day aia chi tét ma
chi gia cong &i mat cach nit trén cung 40 mm. vi éhching ta phi xda bp cwi cung nay.

> Di chuyén mii téndén khidat dugc Range Depth 180 mm.

> Click vao béu twong delete ﬁl dé xo6a bp nay.
» Chon OK

145



neverlosemeslab.org/mes
phuochai_gn@yahoo.com

% Cut Levels

Irkalllgl Type

72
Global Depth per Cut | _El_._ _,5_!299

Cut Levels [_Constant @

Range 4, Levels 81 - 160

NG
kP

Measured from | Top Level

Range Depth | 80.0000
Local Depth perCut | 0. 5000 |
]

fs0k] [ Aoply | [ Cancel |

80.00 < gp.00

8.2.6. CAac thdong $ cit :

> Trén ara $ cac thong &ta clon CUTTING PARAMETERS

Cut Levels &’
o =
l Non Cutting Moves I‘EJ
| Comer Control 3
| Feeds and Speeds __

> Dudi tab Strategy, tadi Cut Order (tha ty cit) tir Level First (Git theo bp trudc) thanh
DEPTH FIRST (cit theo chiu sau tedc).
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% Cutting Parameters R

| Strategy | stock | Connections|| Containment| More |

Cutting A
Cut Direction lclimh Cut E
Cut Order [Deptn First E
Extend Path A

| Extend at Edges

| 0.0000|[mm e
Finish Passes A
' []Add Finish Passes
Blank A
' Blank Distance (m|

Thay ddi thir ty cit ra Enh cho pAn mém tinh toandudng chiy daodé gia cong 40 thanh mt

phan 16i (gibng hinh honrtao) voi day la chéu sau én nhit, saudé dao néi nang Ién va gia céng
l6p khac. Véc lya chon cit theo chiu sau tedc cho phép gim duoc thyi gian chiy dao khéng
(khoang thyi giandé nang dao 1&n vaém dao xéng dé gia cong dp ké tiép réu ta gia cong theo

[6p trudc).

» Chon tabStock

> Thaydéi gia tri Part Side Stockthanh0.5

%  Cutting Parameters

[ Stntegv'lswck” Connec‘u‘ansil Cam&inment][ Maore I

7

Stock o
[Wuse Floor Same As Side

Part Side Stock |E| -3 ] m

Blank Stock |_0.0000)

Check Stock | 0.0000 |

Trim Stock [w‘”

Tolerance A
ol | 0.0300]

ool | 0.0300]

Gia tri nay 1a gia tr cho phép tinhit mdi canh aia chi tét. néu ban mun thém céc gia ir
khac ti cac miit day (haic cac nit phing rim ngang), c6 thbo dau kiém & dong Use Floor

Same As Side va ap gia ti mgi vao Part Floor Stock.
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» Chon OK

8.2.7. Thiét lap ving né tranh (Avoidance) :

» Chon NON CUTTING MOVES
» Chon tabAVOIDANCE

Cira $ nay cho phép ta oh nhiu diém cin tranh nix diém bit dau (Start Point)diém v& home
(Go Home Point)... Thedo, chiing ta&sir dung 3diém sau :

From Point:

Pay ladiém hit dau thec hién lénh thay dao. Gia tthuong tir 50 dén 100 mm tinhtt miat Z = 0
dé dam bio an toan khi thay daa tiong - Automatic Tool Changer (ATC).

Click FROM POINT

Chon SPECIFY

Tur Point Constructor, rip toadé XC, YC va ZC 1&0, 0, 50)
Chon OK

Chon OK mdt lan niradé tro vé cira $ Avoidance.

YV V V VYV

% Non Cutting Moves

Engage || Rewact| Star/Drill Points | Transfer/Rapid dvoidance | More

Frem Point re

X
['Fr:lnt Option | Specify m ’
+ Spechy Pewt (1) mpﬁf -\
Select Tool &xis (D) |J___I m e —
X T b
Start I‘Diln.l. M actl v
Point Cpion | Mome [l
_lcluu n Foint M
Pount Oppen | None !3
(o Home Point A
Point Option | Mone ”m
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Start Point :

Pay ladiém hit diu va Kt thic chrong trinh gia cdng. Giaitcing throng tr 50 dén 100 mm
tinh tr mit Z = 0dé dam bao an toanDay ding ladiém dé nguoi van hanh may Kim trado cao
cua dao trén trc chinh so ¥i mat Z = 0, n6 cé y ngia dé ta kiém tra théng & offset dao khi
nhap vao may.

» Click START POINT

» Chon SPECIFY

» Nhap toado (0, 0, 50)trong Point Constructor
» Click OK

% Ron Cutting Moves

Engage || Retract|| Start/Orill Peints | Transfer/Rapid Avoidance | More

From Paint A

Paint Option S_n?:?‘-v .'-;i

o Specify Paint (1) [T_] I_Jf

Select Tool Axis (0) |_’] [32 q ; \,..'Al

Start Point Al /¢

Paint Option ]Ece:-*v ':a
+ ‘Speaify Pant (1) rﬁ'lf: -

Clearance Plane :

Pay la mit phing I0i dao trée khi dao #p tuc gia cong vung &tiép. Doi khi mat phing nay
tring Wi mat phing gia cong tréc do. Mit phing Ui dao nén cach #ntrén @ia phéi hdac do ga
it nhit 2 mmdé tranh & va chim xay ra khi dao di chudn.

» Click TRANSFER/RAPID
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Engage | Retract| Start/Deill Points |Trl“-‘e_ff’ﬂfﬂ_sd_;wdmug More

| Cearance A

. Clearance Option IH.I.-'!e H !
Select Plane E:;‘] “] ' [ - | ,
Between Regions A ‘ [ | ‘ 1
Transfer Type [Elearlﬂce a .—I

Within Regions

.Y

1
TransFer Using lE"II'.IIW-"PP'.TIr.'.' a
Transfer Type la'earm.-:e m

Initial and Final v

» Chon PLANE trongCLEARANCE OPTION
> Nhap gia ti Offset la 3 trong ¢ra $ Plane

5 > L, 5 et : [
> Click biéu twong mit phing XY dudi day ara $ Eﬂw = B
> Click OK hai kn dé quay ¢ cira $ théng $.
o R
( Plane Subfuncogs A
| List Available Canstramnts
—ok—| | aoelv || Camcel |
8.2.8. Thiét Iap téc dd va hrong chay dao : e I._‘
Chon FEEDS AND SPEEDSAé nhip cAc thong oo Heves 222}
b tbe do va rong chay dao. Corner Contral |‘3‘1R
Feeds and Speeds A
Speed :
Toc do thudng duoc tinh theo & vong quay a tiuC  astomatic settings LA
chinh trong rat phat (rpm). Tuy nhién, theo QUAEM 4, g oes rj?
cong ngk thi toc do do throng 1a \an toc cit ciia dao, | ¢ us spees ot [ 0.00c
Feed per Tooth | 0.0000
e 150
[fosedie Sasat Al

Spindie Speed (rom) {4500], ooo1

e .
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d6 1a van toc dai @a mii dao. Cac théngdsanh hrong dén van toc nay gm toc do quay @a truc
chinh vaduong kinh @a dao.

» Nhap gia ti cia Spindle Speeda 4500rpm

Déi voi Surface Speeddt do di chuyén trén I8 mat) va Feed per Toothudng an dao &ng), kan
nén clon cac thdng&theo nhaan xuit dung ai cit. Khi nhap cac gid trnay thi pn mém s tu
dong tinh toandc d6 cit va Hc do quay @a tuc chinh. Bn ding c6 tk nhip cac gia tr cua
minh cho chang.

Feeds :
C6 rit nhidu lrgng chay dao trong rit chrong trinh.Diéu quan tong nhit la rong in dao.pbay

la lrong chy dao ma khi nay dao 4hsy cit chi tiét, 14 van toc dai khi dao chudn dong trong
d6i so wi ban may.

Cac lrong chiy dao khac ta c6 énlua clon. Mot vai hg SPneie speed -
diéu khién may dung caddt do mic dinh aia né khi luj | S#nee seeed ipm) 4500000 |
hoic di chugn dao. Thm chi khi ta khéng rip cac == Settines z
théng $ cho cacitong chiy dao khac thiing khéng cé 'rFeed Rates A
van dé gi xay ra. Mot vai hé diéu khién khac co th tim | cu (1200]. 000! [mmon 9 (5]
lugng chiy dao trong chiong trinh, c6 th nhd hon MHt | mare N
chdt so i lugng chay dao 6i da cia may. Rapid (™ 0.0000 [ mmpm 9 [
spproach | 0.0000 [mmom [
Engage | 0.0000 || mmpm el [
FistCwe | 0.0000 |[mmom e (2
StepOver | 0.0000 [mmpmiwl [}
Traversal | 0.0000 |[rmpmiwd [
Retract | 0.0000 || mmem e [
Depanure | 0,0000 [mmom i[5
Units v

bk | cancel |

> Dbi voi bai tip nay ta nhip gia ti cAc thong & nhr hinh vadam bio gid ti caa Cut 1a 1200
mmpm
» Click OK
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8.3.Tao va mo6 phong cheong trinh gia céng :
8.3.1. Tao chwong trinh gia cong :

Sau khida nhip tit ca cac thong & cho ndt chrong trinh thi ta xét chrong trinh gia cong :

> Click biéu twong Generate

Machine Control
Program

Options

1> < <«

ACtions

2] [

" Generate]

ok | cancel |

Ban ¢ ti¢ theo d6i pAn mém phan tich va chia chiétira thanh nkiu I6p va ho duong chy dao
cho ndi 1op. Mdi duong mau khac nhau coginchic ning khac nhau.

Trong khi ko chrong trinh lan $ duoc i véi cia © WIREERCURSISEIEL

Display Parameters [ {pause sfrer eacn path
> Bo chon Pause After Each Path %:”'““:;:’" . B
9 ’ coept
> Click OK dé xem cacdp at vaduong chay dao mcmzue
> Sau khi xét chrong trinh, clickOK . r o I — |
8.3.2. Hién thi dwong chay dao : ok | Cancel |
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Khi ban mun xem toan & duong chiy dao @a chrong trinh, click phi vao chrong trinh trong
Operation Navigator va click Replay.

Bay gb ban c6 tié quan sat &bén clrong trinh trong thanh Operation Navigator cétm
diu chim than mau vangdiéu dé c6 nglia 1a chrong trinhda duoc tao thanh céng ning Van
chra dugc xir ly. Néu cé kit ky sy thayddi nao @a chi tét thi € c6 thém mt diu chim do ké
nd.Piéu nay cé ngta 1a ta phi tao lai chuong trinh. Tuy nhiéng day ta khéng &n phii thay doi
bt ki thdng é nao @a chrong trinh.

8.3.3. M6 phéng dwong chay dao :

Viéc kiém tra clrong trinh & nit diéu rit quan tong. né c6 th giap ta dr doanduoc cac chugn
dong sai va nguy Bm cia dudng chay dao. Cacdi d6 theong Xy ra do cac thdngiscong ngh
va céc thit 1ap oia ta khong chinh xadid dén lam tong chi tét. dé tranh xy ra cac di nay,
NX5 va cac phn mém CAM khéac cung &p chic ning kiém traduong chiy dao va kém tra \ét
gia cong thkra.

Verify :
Chic ning kiém traduong chuy dao c6 th dugc dungdé xem cac chudn dong aia dao trong
toan [ chrong trinh. Bin c6 ti¢ theo ddi cach daoép xtc Wi bé mit gia cdng va cach né Iui

dao sau khidt. Vi chirc ning nay ta cé thhién thi ca vat liéu thuc caa chi tét khi gia cong.
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» Click phai vao chrong trinh trong Operation Navigator vaoechTOOL PATH — VERIFY

hoac click vao nut Verify Tool trén thanh toolbar.

¥ oon sl Bl5 2B -

Operation Navigator - Geomelry

- Name Patn
GEOMETRY
] Unyaed items
= o MCS_MILL
@y WORKPIECE
/ , , !
Tuy chon sau cho phépah thict 1ap cac théng & hien thi ' g £du
duong chwy dao. ;:;
Mg Delste
A : . . . ;. &7 rename
» Trén ara © Tool Path Visualization, click Bu tugng >
Geperate
’ 7 7 %ru Replay
Play dé xem céc chuyn dong aia dao. 8 post Process
Insert v
Object L
#yea.. [ roaran ]
¥ Divide.. :
tnndut- ‘\Workpiece:  #
Y Lst By information
%y Simudate.
¥4 Gouge Check.
. List G
o
Lnioad
» Click 3D DYNAMIC % 3D Dynamic Options
» Click DISPLAY OPTIONS Number of Motions 50 |
> Thayddi Number of Motions thanh50 [)Pause at Each Level
> Doi Animation Accuracy thanhFINE dutiion AdGuaaty [Fine 1™
> Doi IPW Color thanhGreen W Colos =
» Click OK IPW Translucency
L+]
0 54
) 100
ook [ Back || Cancel |
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» Click Play ﬂ

Hinh mé plong gbng Wi hinh drsi day :

Vi tly chon nay, lan cé tk mé pteng qué trinh gia congov dao va vt lidu cit gidng
hét voi qué trinh gia cong . trong clé ¢6 md ptong 3D Dynamic bn c6 tke xoay, di chugn
hoic phéng to hay thu hvang hén thi khi dang méd phng gia cong. Ngoc lai trong cté do gia
cong 2D thi ta khdng éthyc hién bit ky thao tac nao khi mé phg. Neu ban mubn xem chi tét
& huéng nhin khac thi 4n phai dirng qué trinh md ping hi. ché do gia cong 2D chodc do
nhanh lon 3D.

8.3.4. Kiém tra vét gia cong thira :

155



neverlosemeslab.org/mes
phuochai_gn@yahoo.com

Chic ning naydugce dungdé kiém tra xem dao céit pram so \6i kich thréc aaa chi tét. Theo
dung sai tHit ké, bit ky qué trinh §n xuit nao ding c6 cac phphim boi hai ly do. Thr nhit la
cit pram hay con cong@ la ché do cit hut vat liéu (Less Material Condition). Thhai 1a clé do
cit thira VAt liéu (More Material Condition). B xay ra trrong hop thir nhét thi rit nghiém tong
vi ta khong th sraduoc chi tét. Cond truong hyp thr hai thi cé th gia cdng di dé dugc chi tiét
hoan clinh. Tuy clon Gouge checkéskiém tra i nao xy ra cac teong hop trén.

> Click vao béu twong rang bac ZC Constraint @6i Principal Planes
> Nhap gia ti 3 vao
> Click OK

Bay giv chting ta Bt dau chyn cac anh tir chi tiét. cac anhduoc chopn nay § duoc chiéu Ién nt
c6 Z = 3, cac hinh cléu @6 duoc dung nlx cacduong bao.

Chon tat ca cac @nh ¢ trén rim phia ngoai theo thankdtheodwong bién dng nhr hinh.Dam
bao rang tada lra clon dugc 8 anh theo mt thir tu lién tuc.

» Chon OK

Select these Edges

Select these
edges

Select these
edges

» Nhap gia ti Global Depth per Cutla 0.2

» Click CUTTING PARAMETERS

» Click vao tabSTOCK

» Nhap gia ti cia Part Side StockvaPart Floor Stock la 0.00
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Intol:
Intol cho phép in xacdinh khaing cachdn nhit ma daodch hréng khi tén vao chi tét.

Outtol:

Outtol cho phép 4n xacdinh khaing cachdén nhit ma daodch hréng khi di chugn ra kiwi chi
tiet.

» Nhap gia ti caa Intol vaOuttol la 0.001nhu trong hinh

% Cutting Parameters

| ;Suateg'.f;_ ;Scac-rk‘_ Cannectl-ansJ[ Camairwnenk."_ More J

P na .}
EU:: Floor Same As Side I -
’[ Pan Side Stock | 0.0000[[&] * -
| Blank Stack | 0.0000] 7
| Check Stack | ©0.oo00) /
Trim Stock lm]
Tolerance A
o " 0.0010] = |
Guitol o.ogjto

» Click vao tabCONTAINMENT
> Thaydéi théng $ In-process WorkpiecethanhNONE

[ Strateg‘.r" Stock" Cl:unnecti-:unsl Containment | More

Elank

Trim by None

I

In-process Workpiece Mane

» Click OK

> Click vao béu twong Generate dé tao ra chrong trinh trong ¢a $ théng $ chinh
Main Parameters.

> Click OK trén dra $ cac thong &.
157



neverlosemeslab.org/mes
phuochai_gn@yahoo.com

» Chuong trinh gia c6ng tinh cho biéamy ngoaida sin sang. Bn co tke theo d&i n6 khi xem
lai duong chay dao

Bién chng bén trong :

Lap lai cac hrge tréndé copy va dan CAVITY _MILL_2
trén Operation Navigatomoi tén chrong trinh thanh = wes | Cusen ces

CAVITY_MILL_3. Chuang ta ¢ lap lai cac hréc cho Filter Type
CAVITY_MILL_2 nhung &n nay ching tagschon vong i,
bén trong landudong bao. ——
7.
> Nhap dlp vao CAVITY_MILL_3 d chinh sra cac Chasmng
théng $ haic click phii lén né va chn edit.
» Chon tab ‘Specify Trim Boundaries’ va ¢h Trim
Sided ché do OUTSIDE.
Plane
Trim Side | @ Marund g T RERE TS
(Oinside (@ Outside. ‘ ‘ Yot Side
(Vinside (@) Outaide
Ché @6 trén nlim dam bao cho dao khénguot ra
khoi duong bao.
an—] [ sacx || Cancel

» Chon phrong phap dc déi tuong Filter Method 1
CURVES
> Thaydéi mat chon bing tay thanh gt ZC va nfp khaing offset la 3.
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> Click OK

> Chon tit ca cac @anh bén trong ¢ theo bién gng aia mit nhr trong hinh, phi dam hio 1a
chon duoc tit ca 8 anh lién tép nhau.

> Click OK

Selected these
edges

Select these

Select these edges

> ChonOK dé tro vé cira $ thong $.
> Tao chrong trinh king cach click vadGenerate Click OK khi tao xong. ClickOK néu ban
gap bt cir 161 canh bao nao &viéc chpn dao.

Bay gib thi chrong trinh gia cong tinti& duoc sin sang.
Khi xemduong chiy dao ta c6 ththdy dao khéng wot ra

% "Create Operation

Name

khoi gigi han ma tada quidinh. Typs L
| mill_contour lw)
8.3.5. Chay tinh bién dang ngoaii : P P P A
> Bay g ban phii diing ndt kidu chay dao khaaié gia rgﬁu L CLp
cong tinh B mét c6 bién dng tr do. (] b 45 A yS v
> CIickAvaoE:reat(_e Operationtrén thanh Toolbaté tao @5\ @\g {'g:ﬁ 55;« N ¢§>A
nguyén cong .
> Saudo click vao béu trong FIXED _CONTOUR nhu £ =
trong hinh. Location A
» Chon PROGRAM trong Program [_ﬁn&ram [PrOGRAM Lv_ﬂq
» Chon WORKPIECE trong Geometry Teol [NowE v
» Gilr mic dinh cho tén@a chrong trinh. EE:_ea;_etr‘y .-:[WC:P.I\.PFECE ﬁ,
> Click OK Method [ METHOD =
M
|




>

>

>

>

>
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Trén dra $ cac thong & bén dsi Drive Method (phrong phéapdiéu khién) ta chon
BOUNDERY.

% Fixed Contour

Geometry M

| Drive Geometry |
Ceametry WORKPIECE . 1 e
l a{' ok specify Drive Geometry I h "-| b ‘
Specity Part g %7
-v % ' Create Boundary X

Specify Check E L=

Type

Drive Methad A | Flane |User-Defined Lﬁ
Methad Boundary H| . '_;.? Material Side Outside
: Tool Position |Clr1 m

[ Custom Member Data ]

Click vao béu twong Spanner nhr trong hinhdé [

] Chaining
mo menuBoundary Drive Method
Trén dra $ Create Boundary, thagoi Mode R
thanhCURVES/EDGES Create Mext Boundary
Chon Material Side [®DUTSIDE
[ oK H Back ][ Cancel ]

Chon Tool Positionla ON

Vi tri dao & quyét dinh cach né ép cin véi phan bién dng aia chi tét. Cac pln bién dng c6
thé duoc gan cho it trong ba vtri dao : trén (On), (Tanto)ép xdc (contact).

YV V V V

« Khi & ché @6 ON, diém giira aia dao ngm ngang i duong bao dc theo toc cia dao.
« Ché d6 Tanto, anh aia dao Bim ngang ¥i duong bao.
« Ché @6 Contact, dao &p xtc i duong bao.

Trong Plane, ain USER-DEFINED (chon mit phing theodinh ngha aia ngroi dung)
Chon lai mat c6 Z=3

Click OK

Chon vong bién phia ngoaiia mat trén cung nh trong hinh €. Luu y la phii chon cac anh
theo th ty lién tiép.
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A

‘

» Click OK

Chuang tada cit bo cac plAn ngoai éa vong ngoai.

Bay giv ching ta & cit bo bién ding bén trong@a  Tyee [Closed I
vong trongdé cui cling ta contugc bién dng gita  Mane [UserOefined I8
vong trong va vong ngoai. Matenal Side [inside |o

Teol Posizian ﬁm

» Chon CURVES/EDGEStrong mode | . - v |
» Chon Material Side la INSIDE va Tool

Position laON SR

» Chon mit phing & toadd Z = 3
ok | Gack || cancel |

» Chon cac anh bén trong theo biéradg aia mit nhue trong hinh :
Drive Settings A
Pattern | = Parallel Lines E
Cut Type = 2ig2n -
Cut Direction | Conventional Cut m
Stepover | Scallep E
Feight | 0.0010
Cut &ngle |Aumr'tr.|: ﬁ
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> Click OK hai kn dé tro vé cira $ Boundary Drive Method
> Thayddi thong $ Stepoverla SCALLOP va nhip vao chéu cao (height) gia i0.001va
click OK

Trén ara $ Cutting Parameters :
> Thayddi cac gia ti cia Tolerance sao cho gia trcaaPart Intol vaPart Outtol 120.001

> Click tabMORE va nhip gia ti cia Max Step (bugc lon nhit) 121.0

% Cutting Farameters

% Cutting Parameters

| Suategy | Multiple Passes Stack | Cleamaces | M
Strategy | Muliple Passes | Stock | Clearances Mere l

i s
Cut Step A Part Srack EEEE
o (| | eruck s [~ s.0000]
~
B & " | I~ | . L
\ 1 | | Part intei | 0.0010|
! .000 ! gy
amp Up Angle | 20,0000 PR [~ ,0010]
Ramp Down Angle | 90.0000 :
I spgphy at Stepever
[Tlopumize path
|:._1-E:tmd!lhu1ldir
Cleanup v
[ok—] [ cancel
» Click OK

> Saudo click vao béu trong FEEDS AND SPEEDS

A , 2z A £ Automatic Settings A
trén ara $ cac thong & .
> Nhap gia cac thongdscua speed (ic do) nhr trong  SetMachining Dass [?]
hinh Surface Speed (sfm) |172.0000 |
» Click OK Feed per Tooth | 0.1000|
| More v
Trén dra $ théng $ chinh : S &
. Spindie Speed irpm) 5475.000 |
» Tao dao ndi véi tén IaBI?MlO o _ E T = v
» Nhap duong kinh dao 180 mm va ban kinh i dao .
N Feed Rates A
a5 mm
> Click OK cur (1200. 000 |[mmpn i) (5]
> Click Generatedé tao chrong trinh ... A/
Units v

[ ok ”Cnnl1-
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Bién cang aia BB mit d& dugc tao ra va bay @i ban cé tlt xem md pling king chic ning Tool
path verification.

8.3.6. Mat day :

M3t day & nguyén céng tinfirgc thrc hién trén cac it phing ngang 6a chi tét. Trong u ht
cac qué trinh phay, gia conditnday throng 1a nguyén céng éiicuing.

> Click vao béu twong Create Operation! 'P trén toolbar
> Doi Type thanmmill_planar
> Doi tit ca cac thong & nhr trong hinh

» Click OK
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% Create Operation

. Type LA
[FI'I“_Dhi"Iﬂf Q
Operation Subtype A

A = T
race s sweall ) <%

e
Litl &
Lecatiss . LA
Program [PrOCRAM vl
Tool [ Buemiox vl
Ceometry [ worspece vl
Method [ METHOD [w)
Name N
|FACE MILLING AREA |
f0k] | apply | [ cancel |

> Trén dra $ thong $, taddi Cut Pattern thanhFollow Part
> Thaydoi phan tram duong kinh —Percent cho Stepoverthanh40

Trong nguyén cong phay dn day thi véc lva chon PRI

Stepover phi ludn ludn nkd hon Mot nira duong kinh @a | eeomery &
daodé mit phing sau khi gia conduoc phing hon. Goomeny  [woucrece [ [ %)
) Specify Part %V
KrAch)ng\; gﬁrlg nhr cac clrong trinh tuac dé, ta phii chon [mcwmm [ﬁl\"l
mot vung Gt ey W ~
> Click vao tabSpecify Cut Area s -

r:].ﬂ#tmc wallz

> Chon mit phing dugc danh du trong hinh
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» Click vao tabSTOCK va ntip gié ti Intol va Outtol nhu trong hinh

[ Swateqy| Sk [ Connections | Containment| More |

1
|| Stock

» Click OK

A
Part Stack [ o.o000][&]
wall Stack [ 0.0000]
Finsl Floor Stack [ 0.0000]
Blank Stock [ 0.0000)
Check Stock [ o-0000]
Tolerance A
1ntal [ o.0010]
Quttol [ 0.0010)

» Click FEEDS AND SPEEDS

Bai vi day la nguyén cong phayatnday nén véc chon toc
d6 truc chinh vatong chiy dao thp hon cac clrong trinh

truéc < t6t hon.

» Nhap chinh xac cac giaittrong hinh

» ChonOK

Feed Rates

Automatic Settings A
e m—rd
SetMachining Data 7
Surface Speed (sim) 1880000 |
Feed per Tooth | 0.0418]
v
Spindle Speed A
Spindle Speed irpm| M|
' Sertings v

More
Units

J
a1

N
(500.0000 |[mmen = [5) ')
v

v

f—ok— [ cancei |
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> Generatechrong trinh. Sawé xem hi va kiém traduong chay dao

Hinh bén d@6i thé hién duong chay dao khi gia cong @t day

8.4.POST PROCESSING :

Ung ding dau tién @a clé do gia cong la xét duong chay daodé gia cong chi fit. Noi
chung, chiing ta khéngdmao nkp file gia cong vao 6t may Wi vi co it nhicu loai may khéac
nhau. Mi loai c6 dic diém riéng ¢ kha ning aia phin orng, cac yéuau va ¢ diéu khién ding
khac nhau. Vid nhr may cé toc chinh @m ngang hac thing diing, c6 th cit dong thyi khi cac
truc cung chugn dong ... Bs didu khién nhin file gia céng vatiéu khién cac chugn dong aia
dao va cac ha dong khac éa may.

Thoéng throng ndi loai may cé cadtic tinh pln crng riéng @a né, cac pin mém b diéu khién

ciing khac nhau. Vidnhr mot sb bo diéu khién yéu du ms nuée lam ngwi bang mdt madac
biét. Mot 5 bo diéu khién khac thi gii han $ code M trén it dong Enh xuit ra.
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ng phi duoc chinh sra cho phu bp Vi kiéu may va b diéu khién aia

né. Qua trinh cimh sradé goi la Post Processing.&qua 1a mot file gia congda duoc chinh sra
phu hop.

C6 2 hroc dé tao ra file gia cdng cimh sra sau cung :

8.4.1.

Tao file dir liéu duong chay dao @i la CLSF (Cutter Location Source File).
Chuyén dbi file CLSF thanh file ctia cac code im may CNC (Post processed file).

Chuong trinh nay & doc file CLSF vadinh daing ki theo kéu may va b diéu khén aia

no.

Tao file CLSF :

Click vao ndt chrong trinh tt ky trong Operation Navigator mam muwn xuét :

YV V V V

Click TOOLS— OPERATION NAVIGATOR— OUTPUT— NX POSTPROCESSING

Chon kiéu may phay
Chon OK

3 trc MILL_3_ AXIS va nhip dia cH file vao

PHin mém 5 xuét file gia cdng cho may mahb mun. Ban cé ti¢ doc cac kidi 1énh wi céac
ma G va M theo hdiéu khién caa may. File ca@udi la xxx.ptp

ulnllrmmrmrh

File: - Edit

Mi=E3

w74,
£7q,

74,

1

GE=BD 1o
G288 I0.0

0 KD6
@30 X0.0 T0.0 S4EDD

LUk
250,

HOOD
- B%63

B4463

TS24

E3 67T Y=-43.83"7
E498 Y-439.7211
211

BE353 Y49.8499

. 1253 Y49.8623

7263
5411 v49.8497
8533 V49,7356

| of?

File gia cong c6 thtruyén sang may CNC rhhé théng DNC va qué trinh gia cdng uoc tién
hanh. Toan & qua trinh  giai doan nhap chi tét vao pln mém NX (Manufacturing) chatén
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giai doan truyén file gia cdng vao may vaéti hanh gia conguoc goi la CAM (Computer Aided
Manufacturing).

TAI LI EU THAM KH AO : UG-NX5 TUTORIAL. Tac gi : Ming C. Leu - Department of
Mechanical and Aerospace Engineering - Missourivensity of Science and Technology.
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