Cao ding Ly T Trong - Khoa cong nghé Co khi

1.3 GIOI THIEU LAP TRINH CAM-3D MILLING

Muc tiéu
Gioi thi€u cach xac 1ap cac budc lap trinh gia cong phay 3D.

Sinh vién thuc hién duoc cac budc can thiét trong viée xac 1ap cc thong sé co ban
gia cong phay 3D dién hinh.

|. Ldp trinh Gia cong tho voi Roughing Spiral
1. Mé File can gia cong

Roughing Spiral 1a mot kiéu gia cong tho trong Visi, kiéu gia cong ndy sé& lay di
phan 16n vat liéu trén phoi.

? Quey CTRL+Q

-}-?. Query point

Query face
I[_'QT Distance &m point
|\?.+ Distance ;\gimelemem
Distance element-element
Distance face-Face

Distance elementface

d Angle linedine
f.') A ] " . "

Xac dinh céc kich thuéc can thiét cua chi tiét dé phuc vu cho qua trinh thiét 1ap céc
thong so 1ap trinh. O diy, do theo phuong Y 1a 260mm.

1
Point-paint distance  : (#1] 260.0000
Point-point distance in X : (#2) 0.0000
Point-paint distance in Y : [#3] 260.0000
Point-point distance in Z : [#4] 0.0000
Paint-point angle  in X : (H5) 90° (30.0000)
Point-point angle  inY : (HE) 0° (0.0000]
Point-paint angle  inZ : [H#7) 90° (30.0000)
Switch to Inches |
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2. Xac dinh diém goc toa dd

Gia sir chon gdc toa do 1am diém chuan dé gia cong chi tiét 1a goc ngoai,
trén, bén trai. Bé di chuyén hé truc toa do, chon Select Workplane > Translate
Current Workplane

+

il
"4

We@&v&@&

8o, 0, 8L &, &

* il
| ® Bl T & 0L B B

Xoay hé tryc 180° quanh truc Z nhu hinh, trong Rotate Current Workplane

E:E % Angle {180

"Q _‘j‘, C Kavis € Yawis & Zanis
%

% B | UK& I Cancel l
&1 6d

Doi hé toa do theo phuong Y 260mm. Chon Select Workplane > Translate
Current Workplane > Insert co-ordinates

£
X coord. l[l

Y coord. '280—
Z coord. IU—-

Options
& Work plane
" Absolute

" Relative to last

" Relative to dynamic point

Cancel |
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Toa do duoc xac dinh nhu hinh bén.
3. Chon kiéu gia céng va chon dao
Chon cau hinh may gia cong trong Machining > NC-machines manager,
ke tiép chon 1énh Machining — Operation manager

Machining Options Mold Progress
E‘EJ Operation manager W

E‘E Cperation manager

Show/Hide Process manager

3 Manufacturing feature recognition

@ NClqadwm manager

ﬂ Locya\glibran'es manager

Origins >

Xuit hién hop thoai Operation manager ¢ bén phai man hinh.

Operation manager o X =

ERg

E]=)

Frojects list - R
e Chon biéu tuong New

operation

v Xuét hién hop thoai New operation, tir hop thoai New operation, chon
kiéu gia cong Roughing Spiral > OK

3D operations

@ ROUGHING ZIG-ZAG

[Z constant

3=

L PLANAR FACE MACHINING ol
TRUE SPIRAL

[ repiaL

[ 2Le4pinG cuRVES
CONTOUR PROJECTION

w,
P
4 | ©

Bl B

Template directory: lCz\VisiT EhLibranAUSAYCam\TEMPLATE Brovise,. l
Cancel|
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Chon hay tao mét dao thich hop cho kiéu gia cong.

Select operation tool...

Local library description
Filters
Tools source Type Subtype Diameter
O [fommes ¥ 0 p_ | O
Pos Aszembly Sublype Did.. L | Material Int.Ref.1 Cut mods k
= I End mill E B2 24 HS55 M300E0FL SF “
= I End mill 10 72 22 HS55 W30 00CN SF
= I Eall nose E B2 24 HS55 MB00E0CL SF
[ ] Eall nose 10 72 22 HS55 MBI 00CN SF
& 6 Eull noge 26(5) 150 5 CARBIDE  M3I02E0CH SF
&, M Facemil a0 50 165 CARBIDE  M102004M SF
&, @ Eall conic cutter 22) 20 477633 HES MCO080CN SF !T?
& Eull noge 22) 20 24 HE55 SF
Select tool type...

Chon vao biéu
tuong Create tool
manually dé tao
ra mot dao mai.
Chon kiéu dao
Mill ttir hdp thoai
ké tiép.

=

| ok

H Cancel ]

Tir trang Geneger Parameters ta chon loai dao Bull nose véi cac cac thong sb
tham khao nhu hdp thoai bén dudi.

Create tool manually

General p 1 I Cutting p

sd

t | Tool Holder parameters I

Subtype

I Bull nose

Lock database tool settings
Database type

|N one

Database reference code 1

Database reference code 2

Tool parameters

Enhanced editing

Shank diameter (Sd]
Diameter (D)

2nd. diameter (d)
Tip angle [4)

Corner radius (R)
Tool length (L)

Flute length (FI)
Usable length (1)

Num. of teeth

Tool rotation

Coolant

Set tool defaults

ol o

o]l o

JRARRALL AR

—
2
4

>

Tool position

Tool position

Automatic numbering

—

v

1

oo

m Cancel |
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Tiép theo, vao trang Cutting parameters dé xac dinh cac thong sb vé ché
do cat cho dao bang cach chon loai vat liéu lam dao tng véi gia cbng thd, ban tinh

hay gia cong tinh.
Create tool manually x|
General p t Cutting p U l Tool Holder parameters l
Materials Cutting parameters
Tool/insert material k
Step-over IZD
Piece material EN18 L] ?
Step-down IZD
Cut mode Safety distance |2
& Rough ME ¥ (D] 40 g
e 0T 3 Lenagth corr. I
S 5 Diameter corr. IU
" Finish
Set tool defaults
Cutting condition é

Rough S-Finish Finish

|3n | 34 | 35 Yelm/min]

Io_os Jo.os Joos Fz[mm]
Feed speeds j]

Rough S-Finish Finish

[239 | B | EE Srpm]

57 65 |67 Flmm/rmin]

0K l Cancel |

C6 thé chon Tool Holder (can dao) cho dao nay tir thu vién trong trang
Tool Holder parameters nhu hinh bén dudi.

: Tool Holder parameters I

Assembly Description

7 I Desciintion [ i
_ | Chon vao biéu tuong Holders database dé chon
can dao tur thu vién cia phan mém.
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Chon can dao tir thu vién chuan tir danh sach trén ta chon loai 1SO50 va

chon OK.

Preview

Available

holders

Description /

£ 15040

{15050 |
£ 150 40 Integrale D1-13
£ 150 40 Integrale-Driling

I Top [D1]| Bottom... | Height [H] I
22.77 433 103.44 .
®7 686 138.44 _
277 246 140.43 ‘mr
2277 16 197.54

il

tiép tuc.

Create tool manually

_—

Trong hop thoai Assembly Description ta dat tén dao PhayThol va chon OK dé

Cancel I

General parameters | Cutting p Tool Holder parameters |
Preview Assembly Description
f{ ‘tﬁll % ]PhayTho1|
/ \ 7 L
|l
f ﬁ'g 3 ﬁ@?
e %
| -
i _I."Il 55'. a ‘ﬁ
"B | &
i+
)i
o4

=
Presetting (Le) |75 “ Max diameter I‘BFKS
Overhang ID Gouge length I?S
oK | Cancel
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4. Chon chi tiét gia cong

Sau khi d3 x4c dinh duoc cac thong sé cua Toolholder, ta s& chon chi tiét gia
céng, chon vao mé hinh trén man hinh. Hop thoai Edit model geometry xuat

hién.
Edit model geometry ... b 'U_I'E
Y B iy X BV a
= @ %EIE!E?ET?FHE [Confirtselected geometry |
107 7a64055 . . LA T
Sau khi chon chi tiét, chon vao dau tick
mau xanh & bén dé xac nhan va thoat khoi
moi truong chon chi tiet.
Description Model geometry (1) J
Cornrnent
Fimplify solid Mo
\“hordal tolerance 0.1 J
Angular Folerance 10 J
Store meshing Yes
Modeller solids 1

Hop thoai Operationqmanager nhu hinh bén dudi bao gdm cac théng sb vé
dao, thdng so gia cong va kiéu gia cong (Roughing Spiral).

Operation manager X
BT -2 - SanwnEaB
CRUR R 1R R

S Nhép dup tréi chudt vao Roughing
E %’ Bm;ﬁ;::- et Spiral dé xéc dinh céc thong s6 cta
18 Nc Machine : Standard Miling ché do cat
-2 Project tools
E-12 Origin: ORIG2
=-*§f T1-Bullnose - D.40.00R.5
-0, ROUGHING SPIRE

s

5. Cac thong sb gia cong

Hop thoai ROUGHING SPIRAL - End mill Diametey 40 xuét hién, va co
7 trang, moi trang s€ chira dung nhiing thong s6 khac nhau dé diéu khién duong
chay dao.
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Trang dau tién, Machining miéu ta nhitng thong s gia cong. Gia sir ta sir
dung nhiing gié tri tham khao nhu hop thoai bén duoi.

ROUGHING SPIRAL - Bull nose Diameter-40. Radius:5

Machining IAppIoach/HeltactI Transitions || Boundary | General | Cutting condition | Stock settings |

Stock oversize |U.5 Core management

Detect core areas ]
Lsevedical oveos u h Horizontal link clearance Iﬂ
. . Comers management
Vertical oversize I’ J
Smooth corners v <
Step-down |2 oY V3
Step-over by tool diam. % [V
Max radius |2_
Step-over range 15 27
I I Profile tolerance |U<4
Percentage value 375
g Dffset tolerance |3
Step-over adjustment I
E ; Smoath Step-over v - |,i|
Link radius 375
Auto rebuild v

Set Defaults I Cancel |

M

Stock Oversize (0.5mm)

Luong du cho nguyén cong ké tiép (chon 0.5mm). Pay 1a luong du tinh theo
phuong doc truc dao.

Step Down (2mm)
Chiéu sau cat tinh theo phuong Z 1 2mm.
Step over

Khoang cach dich chuyén dao ngang dugc tinh bang gi tri thuc hogc tinh
theo ti 1¢ phan tram cua dudng kinh dao. O day ta str dung gia tri bang 40% gia tri
duong kinh dao dé x4c dinh budc dich dao ngang.

Step Over Adjust

Chtrc ning nay chi duoc kich hoat khi chay thd bang dao cau. Khi tinh ning
na‘ly’dugc kich hoat, lugng éq dao sé ty dong diéu chinh lugng bu dao va phan phoi
bi lay di trén nhitng viing phang tuy theo ban kinh cau cua dao.

Corners management (Quan ly cac goc canh)
Smooth corners

Chirc nang nay cho phép 1ép trinh gia cong tdc d6 cao (H.S.M), ddi véi
kiéu gia cong nay khi can thiét no6 cho phép lay di bat ki ving gia cong goc canh
nao ma dao chay trong toc do cit cao va giam dang ké duoc luong mon dung cu,
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va giam soc cho dao. Kich hoat tinh ning nay c6 nghia 13 ty dong thém vao cac
cung R trong cac vung géc, canh cta cac duong Toolpath.

Max radius
Gia tri ban kinh t6i da co thé thém vao goc canh.
Profile tolerance

MGbi 16p cit déu c6 mot duong bién bao quanh (vung phdi bi cit) va xac lap
dudng song song dong tim. Sai s6 dudng bao s& diéu chinh duwgce do chinh x4c cua
duong bién gia cong. BJ chinh xac s€ tuy thudc vao bién dang ctia duong bao.

Offset tolerance
Gia tri nay 1a khoang cach cuc dai quyét dinh d6 nhan cia cac goc trong

cua Profile. Thyc chat day 1a tham s6 cua Profile. Chi chdp nhan cho dung sai
trong cua Profile chir khong chap nhan dung sai ngoai.

Smooth stepover

Chtre nang nay cho phép 1ap trinh gia cong | toc do cao (H.S.M). Khi kich
hoat tinh néng nay, n6 cting s& cé tac dung giam sdc cho dao va giam duoc luong
mon dao khi ta gia cong ¢ tdc do cat cao. Khi kich hoat tinh ning nay thi duong
lién két giira cac 16p cit s& c6 dang chit S.

Trang Approach/Retract

Thiét 1ap céc thong sé diéu khién qua trinh vao dao va ra dao. St dung céc
théng s6 nhu bang bén dudi.

ROUGHING SPIRAL - Bull nose Diameter-40. Radius:5 x|
Machining Approach/Retract I Transilionsl Boundalyl Generall Cutting conditionl Stock settingsl
Plunge mode * Helical l[!' Ramp/heliz height/offset 3
=
¢ Plunge
Helix diameter 285
Use drill points C
Ramp min. diameter |44
Pick drill point I[l
o cnliponts R Ramp/helix angle |2
Plunge area
Vertical movements
Areach |‘5— Coordinates [195.0128 [129.9933 xR
Retract I‘IS
Horizontal movements Fitting options ¢ Machine all of pass v
Approach |14 25 & Minimize timming &
Retract 3.75 ¢ Fully trim pass
Retract angle ID Maximum trimming distance |1 65
Ramp extension |1 5
Set Defaults I Cancel I
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Plunge mode > Ramp

Néu chire nang nay dugc chon, dao s€ tién vao chi tiét c6 do dbc theo
phuong Z. Khi chitic nang nay duoc chon thi géc nghiéng s€ 1a thong s6 can duoc
Xac lap.

Ramp/helix height/offset (3mm)

Khi dao dang chay nhanh dén vi tri gia cong, né sé chuyén sang ché do
xuong dao dugc chon & chiéu cao nay, ¢ day ta st dung gia tri 1a 3 mm.

Ramp/helix angle

Pay la gié tri goc hop v6i phuwong X ma dung cu cat sé di chuyén vao chi
tiet can gia cOng, trong truong hop nay ta st dung 1a 2 do.

Ram min.diameter

Khoéng cach nhé nhat ctia 2 vi tri dao khi xudng dao déc.
Virtical movements
Approach

Khoang cach vao dao theo phuong dung.
Retract

Khoang céch rut dao theo phuong diang.
Horizontal movements
Approach

Khoang céch vao dao theo phuong ngang.
Retract

Khoang cach rut dao theo phuong ngang.
Retract angle

Gac thodt dao khi riit dao ra khoi chi tiét.
Plunge Area

bay la vang quan ly viée Xuong dao, né cho phép nguoi ta st dung toa do
X, Y dé dua dao tiép can vao vi tri can gia cong. Vi du: khi ta gia cong tho chi tiét
¢6 hoc, 16. Chon mét viing dé gan diém vao dao cho ving d6 gia cong trude.

Ta cling co thé chon vao biéu tugng Starting Area dé xac dinh diém vao
dao.

Fitting options
C6 thé chon dudng vao va duong ra dao di chuyén theo dang cung.
Machine all of pass

Puong chay dao s& duoc tinh toan cho phi hop v6i bé mit bao gdm mit
dang va cac goc. Chi khi c6 du khoang trong d€ tranh bat ky mét va cham nao thi
mot cung sé dugc thém vao cudi duong chay dao.
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Minimise trimming

DPuong ra dao c6 mot khoang cach rit ngin so voi bé mit chi tiét, khoang
cach nay duoc duy tri khong doéi trong sudt qua trinh ra dao.
Fully trim pass

Day 1a tuy chon quan trong nhat dé tranh bat ky va cham nao va tao ra cac
cung tron theo yéu cau.

Maximum trimming distance

Tuy chon nay dugc dung cho ca 2 chirc nang, Minimise trimming va Fully
trim pass, no mé ta kich thuée tdi da cua vung cit ma hé thdng s& thay thé cung
tron bang mot duong thang. Kich ¢& ving cat khong 16n hon khoang cach nay.

TAt ca cac ché do cit, ché do vao dao, ra dao, chiéu sau cat déu duoc mac
dinh trong phan chon cong cu dao, phu thudc vao dao, thdng thudng no khong can
thiét nhap vao.

Trang Transitions
Chon vao trang Transitions, man hinh s& xuat hién hop thoai sau:

ROUGHING SPIRAL - Bull nose Diameter-40. Radius-5 x|
Machiningl Approach/Retract  Transitions | Boundary] Generall Cutting conditionl Stock setlingsl

Step-down management ' Constant Min. Step-over without it off [40 2R
@ Aﬁ
" Plahar faces only

Link clearance l‘l

Minimum Step-over l
Precision 10.05 Small pockets management
Extra pass I?‘U Avoid small pockets v %
Transition method & By depth e
= = .
" ByZlevels H Pocket size I?U
Set Defaults I Cancel |

Step-down management

~ Cho phép nguoi dung quan ly hodc diéu khién chiéu sau cat Z trong ting
kiéu gia cong tho.
Constant

Chiéu sau cat khong d6i theo hudng Z. Khi str dung phuong phap nay thi
nhitng bé mat phang nio nam giira hai 16p cat tinh theo chiéu sau Z s& khong duoc
gia cong.
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Transition methol

St dung tinh nang nay cho cac truong hop gia cong nhiéu héc, néu c6 mot
héc s& cdt lién tuc, hay cat déu tirng héc mot lwong nhu nhau.

By Depth

Churc nang nay cho phép gia cong hoan tat 1an luot timg héc, giam thoi
gian chay dao khong so voi kiéu gia cong cit déu mot lvong nhu nhau 1an luot
tirng héc.

Min. Step over without Lift Off

Gia tri nay cho phép nguoi dung xac dinh khoang cach tdi da giira hai lat
cat khi h¢ thong cho phép tao ra sy lién két cac budce cat.

Small pocket management

Day 1a tinh nang rat quan trong, N6 cho phép bo qua, khong gia cong cac 10,
héc nho. Néu nhu nhitng ving 16, hbc trén chi tiét gia cong c6 duong kinh gia
cong 16n hon dudng kinh dao thi médc dinh 1a dao s€ an xudng nhiing ving nay
nhung néu chung ta kich hoat tinh ning nay thi dao s€ bo qua nhirng vung do va
khong gia cong. Diéu nay co the lam tang tudi tho cua dao khi phai chiu mét luc
cit theo phuong thang goc néu khong chon tinh nang nay. Pong thoi cling lién
quan dén chtrc ning ‘Ramp min. diameter’.

Trang Boundary, co thé cac st dung cac thong sé6 mic dinh nhu hinh dudi:

ROUGHING SPIRAL - Bull nose Diameter-40. Radius:5 x|
Machiningl Approachlﬂetractl Transitions Boundary I Generall Cutting conditionl Stack setlingsl

ZValue [159.3813 [o.01e7 = % Min %
X Max

Clearance plane I'ID.U‘I 87

P % Y Min 0.0014

Safety distance I2 [% Y Max >80
Use defined boundary [~
Boundary mode On ) ]

Resolution

Offset

Rapids management Clearance plane

Clear surface by I

Set Defaults I Cancel

Z Value

Gia tri tinh tir gbc toa d6 ta xac 1ap. Khoang gia cdng 16n nhét theo hudng
Z trén vat gia cong co6 the thuc hién dugc.
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Clearance plane

Mat phang cho phép (gia tri t6i da theo phwong Z) dao chay nhanh dén céc
vung cat.

Safety distance

Khoang céch an toan khi chay dao nhanh, tinh tir dau dao dén bé mat gia
cong.

Use defined boundary

Gia tri gidi han gia cong theo phuong X, Y ma nguoi dung xac lap.
Boundary mode

Kiéu duong bién khi tim dao di chuyén.
Rapids management

Quan 1y cac duong chay dao khdng véi nhiéu kiéu khac nhau.
Clear surface by

Gia tri thé hién khoang cach an toan theo Safety distance

Trang General gdm céc thong s6 vé Tolerances, c6 thé chip nhan thong sd mic
dinh hay thay doi tuy theo yéu cau.

Trang Cutting condition gdm cac thong s6 vé téc do truc chinh, budc tién dao,
ban may, rat dao v.v... tham khdo thong s6 mdc dinh. Viéc chon cac thong s6 nay phu
thudc vao may, yéu cau ky thuat, vat liéu gia cong, dao cat, gia cong tho hay tinh v.v...

Trang Stock setting gom cac thong sb vé phoi, tham khao thong sé mic dinh.

ROUGHING SPIRAL - Bull nose Diameter-40. Radius:5

Machiningl Approachr‘Hellacll Transitionsl Boundary General I Cutting cnnditionl Stock. setlings]

Tolerances

Machining tolerance 0.1667
Paint reduction tolerance  |0.002

Arcs spliting v [%
Splitting tolerance 0.01 ROUGHING SPIRAL - Bull nose Diameter-40. Radius:5
Machiningl Approach/Hetract] Transitionsl Boundaryl General  Cutting condition I Stock settings
Toolpath splitting |
Spindle speed 199 [ ;
Toolpath length [ P Cuttingmode | ' Climb =
(" Conventional &
Engage feed |1 8
Consider tool holder r ¢ Bi-directional
Holder clearance 1 Feediats % |38 :
Retract feed |1 8
Coolant  No Eé
3D Rapidfeed  [10000 S/l
¢ Fog
" Center
Length comp. No. IU
Tool position |1
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Pé tinh toan xdy dung duong Toolpath chon vao ROUGHING SPIRAL
sau do chon vao bi¢u tugng Toolpath Batch build nhu hinh bén duéi:

Nhiap d6i chudt trai vao
bicu tugng nay de xay Operation manager X

dung duong chay dao L“B 'E.g m - B w% - & W B

= E’] Projects list
=~ Project : Project]
- [28 Ne Machine : Standard Miling
=B Project tools

I8 Nec Machine : Standard Miling B Locallibrary : Default Local Library

&2 Project tools =1z Origh: ORIG2

&-1» Origin: ORIG2 =4 T1-Bull nose - D.40.00 R.5.00
=4 T1 - Bull nose - D.40.00 R.5.00 RS R OLIGHING SPIRAL

o ROUGHING SPIRAL

Chon vao dau tick trudce biéu ’
tuong Roughing Spiral dé xuat
hién duong chay dao

Duong chay dao dugc tinh toan va biéu
dién nhu trén hinh.

Op

BRBW-BREL-6¢

= ] Projects list
= Project : Project1
I8 Nc Machine : Standard Milling
- Project tools
% Local library : Default Local Libr.
=l Origin: ORIG2
El"‘? T1 - Bull nose - D.40.00 R.5.00
O S} ROUGHING SPIRAL
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Toolpath c6 thé dugc giéi han theo yéu cau gia cong. Néu chi gia cong phan bé
mat trén chi ti€t, ta chon pham vi gia cong gidi han bdi Profile.

D

BEB-VBL-SnH

Lo

i & = ] Projects list
=~ Project : Projectl
188 Nc Machine : Standard Milling
=B Project tools
% Local library : Default Local Library
=12 Origin : ORIG2
= T1-Bullnose - D.40.00 R.5.00
.05 ROUGHING SPIRAL

2. Nhap dap vao Boundary
list va chon Profile

1. Tao Profile
from face

=] ROUGHING SPIRAL
(@ Model geometry (1)
@ Stock geometry

i Tool parameters
: % Operation parameters

6. Toolpath cé thé trinh dién theo méi 16p cat

Ttr hop thoai Operation manager chon vao biéu tuong Toolpath simulated
display

operationmanager Ll
Bea-Plvs-gunaon
|2| h % . 3 TD?IE?thQUI?tEdjEPEﬂ &K‘. & :
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St dung bang diéu khién bén trai man hinh dé diéu khién nhiing chirc ning
khac nhau ctia duong Toolpath.

- Chon vao biéu tuong Show Tool dé c6 thé biéu dién su
chuyén dong cua dao cat trén man hinh.

- Chon vao biéu tuong ndy c6 tac dung thé hién dao cit &
dang t6 bong hay khung day.

- Biéu tuong nay thé hién tat ca cac 16p cét ctia duong chay
dao.

- Biéu twong nay thé hién 16p cit trén cing va cudi ciing ciia
duong chay dao.

- Biéu tuong nay cho phép thé hién cac 16p cit lién ké nhau.

7. C6 thé trinh dién mé phéng Toolpath gia cong trén vt li¢u trong Verify

toolpath
BRBW- WVl S

= Project : Project]

I8 Nec Machine : Standard Milling
& Project tools
=-1a Origin: ORIG2

= T1-Bullnose - D.40.00 R.5.00

% ROUGHING SPIRAL

30



Cao ding Ly T Trong - Khoa cdng nghé Co khi

Xac nhan Enable simulation, chon CAM defined trong Stock; cac trang khac
trong Verify chap nhan méac dinh, chon OK. Ta c6 thé m6 phdong gia cong nhu hinh dudi.

Stock Source

& CAM defined
' Bounding Box
" Cylinder

" Stock STL File

Stock Limits

e [E

Current Operation
ROUGHING SPIRAL
Current Tool
Bull nose D(40) R(5)
Current Origin
ORIG2
Feed ]
LastX 336.743
LastY B1.47
LastZ 10.019

gy rnals

Chon Play with tool
dé mo phdng gia
cong vai dao.

B CLLEL)
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Il. Lap trinh Gia cOng tinh vdi 3D Radial

Puong chay dao s& dong quy tai mot diém trung tim. Puong dich dao s& duoc tinh
todn doc theo chu vi cia dudng tron voi ban kinh xac dinh.

1.M¢ file can gia cong

2. Chon New operation, chon gia cong tinh kiéu RADIAL

New operation

3D operations

[Ead ROUGHING SPIRAL

[Hah ROUGHING ZIGZAG

[al CONSTANT Z

[Ead PARALLEL PLANE

[l PLANAR FACE MACHINING
[l TRUE SPIRAL

[Eak 2 LEADING CURVES
L CONTOUR PROJECTION

EE&TS (Fos

3. Chon dao s6 3 Ball nose 6mm trong thwr vién dao

Select operation tool ..

Local library description

IDefauIt Local Library

Filters

Tools source Type Subtype Diameter

ILibrary & project ZI lMiII ZI I IFacemiII (insert) :_I I IO
Pos. | Assembly | Subtype | bid )| L | | Material | IntRef.1
. ] End mill B 68 24 H.5.5. M30060FL
[ ] (2) End mill 10 72 22 H.5.5. M30100CN
= m Ball nose 6 68 24 H.5.5. MB0060CL
. 4) Ball nose 10 72 22 H.5.5. M80100CN
& O Bull nose 26(5) 150 5 CARBIDE ~ M30260CN
. (7] Facemill 80 50 16.5 CARBIDE +108008N
= (8) Ball conic cutter 8(2) 80 477633 HS.S. MCO0B0CN
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Chon chi tiét gia cong, Click chon dau x4c nhan trong Edit model geometry.

7 PYXDHV

Gia str, theo yéu cau gia cong, gia trj Chordal tolerance thiét lap 13 0.05.

| Edit model geometry ... 3
97 % xDuE]

Elz ]
- (& 1071085671

Model geometry

= =
Description | Model geometry (1) :_l
Comment
f-“&:i"“‘v; type o Normal
.Simﬁli‘fy solid | No.
Chordal tolerance 0.05 I ﬂ
Angular tolerance 10 =
Store meshing - Yes L
Modeller solids 1

i
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4. Mot s6 thong sb gia cong

Dé chinh stra cac thong sb ciia dudng dao ta nhap d6i chudt vao RADIAL
trong hop thoai Operation manager.

BFB-BRL-ant
DG-BRE-A0 €

= 1 Projects list
=-[) Project : Project!
[28 Nc Machine : Standard Miling
=B Project tools
% Local library : Default Local Library
=12 Drigin : &bsolut
=% T3-Ballnose - D.6.00

Str dung cac thong s tham khao & cac trang nhu nhirng hinh, cac thong s6
nay co thé thay doi tuy theo vat liéu gia cong, vat liéu dao, ché do cit, yéu cau k¥
thuat v.v...

RADIAL - Ball nose Diameter-6 x|

Machining IApproach/F!ehactl Transitions | Boundary | General | Cutting condition |
i IU i ;
Stock oversize Machining strateqy |Z|g-Zag ¥ I .

Use vertical oversize [ I

Vertical oversize

Adyanced setings

Scallop mode r

ll ]
Step-over |3
Angular control [ E
? l\_.. Theoretical scallop IU 4019

Geometrical definition

0 o ®

Angle min / max IU |45 Center

Start angle

IU
Final angle |3BD
Maximum radius |83. 4386
Minimum radius lUi

R
R

Auto rebuild r

Set Defaults l Cancel l
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RADIAL - Ball nose Diameter-6 x|
Machining Aperoach/Retract I T(ansitiunsl Boundatyl Eenelall Cutting condtionl
& vatioal u Directions
Aepach mode S Invert direction r
" Horizontal
Invert Step-over r
 Axial
BRhactods & Vertical i Fitting options " Machine all of pass
¢ Horizontal .I & Minimize timming
€ Axial " Fully trim pass
Advanced settings |
Mazimum trimming distance |3.3
Ramp extension I3
Plunge area
Coordinates IU ID \
Set Defaultsl Cancel I
RADIAL - Ball nose Diameter-6
Machiningl Approach/Retract Transit'&ls IBoundaryl Generall Cutting condition]
Step-overloop [~ ; Min. Step-over without lift off IS 2 i
Pass Extension IU
Tangential r Minimum pass length 0.02
Remove spikes 1 E
Only remove end spikes =
Maximum acceptable angle IBS
Non-spike allowance |1
RADIAL - Ball nose Diameter-6 | x]

ZValue

Clearance plane

Safety distance

Machiningl Approactheklactl Transitions BWI’Ti')' lEenerall Cutting condilionl

[50 [o = % Min

C——
—

I 59

X Max |5‘3

Y Min |~59
Y Max |59
Use defined boundary [~
I

On

IG 5
|U

Contact areas only

Boundary mode

Resolution

Offset

Rapids management Clearance plane VI

Clear surface by

T

Adyanced Sethngs

Set Defaults Cancel
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RADIAL - Ball nose Diameter-6

Machiningl Apploachlﬁeltacll Transitionsl Boundary Gentg' ICutking condilionl

Tolerances
Machining tolerance 0.01
Surface quality INormaI VI

Point reduction tolerance  {0.002

Toolpath splitting

[

Toolpath length 10000

-

Consider tool holder

Holder clearance

I

RADIAL - Ball nose Diameter-6
Machining | Approach/Retract | Transitions | Boundary | General = Cutting onditionl

Spindle speed [531 Coolant | /N é
& Jet ?.

Engage feed IZU " Fog

Feed rate I‘1IJ " Center

Retract feed IZU

-

Feed angular control

(==}

11

3D Rapid feed

Length comp. No. 1]

Tool position

C6 thé thay d6i thong s trong trang Machining nhu hinh duéi.

RADIAL - Ball nose Diameter-6 =l

Machining IApproach/Hetracl] Transitions | Boundary | General | Cutting condition |

Stock oversize

Use vertical oversize [~

Vertical oversize

Step-over

IU .
Machining strateay |2|g~2ag v l .

Ldvanced settings:

Scallop mode [

Angular control r L i
g E Theoretical scallop IEI 042

Geometrical definition

Angle min / max IEI |45 Center IU IU k
Start angle IIJ
Final angle |3BEI
Maximurn radius |83.4385 k
Minimurn radius IU ﬁ

Auto rebuild v

Set Defaults Cancel I
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5. Y nghia ciia nhirng thong so trong nguyén cong nay
Stepover

Stepover 1a gia tri thé hién khoang cach giita cac cac duong dao theo chu vi cia
duong tron.

Centre

Xéc dinh vi tri tim cua duong tron theo toa d6 XY, dudng chay dao sé& bit dau
hozc két thuc & vi tri tAm nay. Ta cting c6 thé chi vao biéu twong con trd trén man hinh
sau d6 chon vi tri tAm trén chi tiét gia cong.

Angle
Gia tri Minimum and Maximum angles la goc d6 gidi han duong chay dao.

Mbi duong chay dao s& bt dau tai vi tri tim duong tron va két thic trén chu vi
cta dudng tron. Hé théng mic dinh duong thang c6 goc do bang 0 1a duong song song
vé6i truc X va 90 d6 song song vai truc Y. Bat ky gia tri goc nao nam trong khoang tir 0
dén 360 do thi duong chay dao s& di ngugc chiéu kim dong ho.

Start angle 1a goc xac dinh vi tri duong chay dao dau tién dugc tao ra, va Final
angle la géc xac dinh duong chay dao cudi cung. Pham vi tir 0 dén 360 do sé tao mot
duong tron day du, gidi han tir 0 dén 180 s€ tao nén nira dudng tron.

Két qua tinh toan dudng chay dao theo cac thong sb da chon, trén hinh ta thay
6 nhirng dudng dao vuot ra ngoai chi tiét gia cong. Ta co thé diéu chinh pham vi gia
cong nay khi thay doi mot s6 chirc nang lya chon trong ving Geometrical definition
trén trang Machining.

ning l!tn NS H lj Progress  Wire

| ‘% %> 4 &\w_\lr D&jJ%@@@b@@“f
M*@@ B2

‘&*3‘&59'?2‘@!&*%

a @ &gé?;Z;
pPlEIRABRDPD® KT

= 1 Projects list
=-[) Project : Project!
[83 Nc Machine : Standard Miling
B Project tools
E-12 Origin : Absolut
=% T3-Bal nose - D.6.00
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mﬁ%ﬂ\'ﬂ“ﬂﬂlll]ll’ﬂﬂ#ffﬁ# &W
g

i

i

6. Chinh stra Toolpath
Tur hop thoai RADIAL — Ball nose Diameter 6 vao trang Machining

Chu y vao khu vie Geometrical definition > Chon vao miii tén > Yéu cau
xac dinh di€ém giéi han pham vi gia cong.

Str dung biéu tugng Quadrant of circle, chon vao diém trén vanh mép chi tiét
bén hudng X duong (nhu hinh dudi), xac dinh pham vi ban kinh 16n nhat can gia
cong.

RADIAL - Ball nose Diameter-6 x|
Machining 'Approach/Retractl Transitions | Boundary | General | Cutting condition |

|

Stock oversize

Use vertical oversize [~ I

Machining strategy IZig-Zag VI .

Ldyanced setinas |
Vertical oversize IU
Scallop mode |
Step-over I‘I
Angular control ' L
E Theoretical scallop IEI.D42
Geometrical definition
Angle min / max ID |45 Center |U |D *R

Start angle IU
Final angle |380

Marimum radius |83.4388 @

Minimum radius IU
Auto rebuild v \
Set Defaults | Cancel |
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Theoretical scallop ID. 042

Geometrical definition

Center [0 o *x
Start angle P

inal angle E

Masimum radius (4 @

Minimur radius =

, Bén kinh 16n nhét duoc xac dinh 13 54mm. Pudng dao tinh toan lai duoc
thé hién nhu hinh dudi.

7. M0 phéng chay dao

o) x ‘ Operation manager x
g% ® ?@?@@'@%%'éﬁlg
L BOBE-WFEE -4 BN
% q = -G Projects list

g 8 =-[ Project : Projectl

Vil I8 NcMachine : Standard Miling

et & Project tools

fi 5. B-12 Origin : Absolut
E"*\‘ =T T3-Ballnose - D.6.00

- 4 oD AL
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Quan sat duong chay dao, ta s& thay dao s& bat dau tai vi tri tAm chi tiét va
di chuyén theo chi€u nguoc chicu kim dong ho.

~ De doi chiéu, vao lai trang Approach/Retract, Click vao Invert step-over
de doi chiéu chuyén dong ctia duong chay dao (thuan chiéu kim dong ho).

Chte nang Invert direction chi sir dung khi dudng Toolpath di chuyén
theo mot hudng, do d6 né khong bi anh hudng trong truong hop nay./

Directions

RADIAL - Ball nose Diameter-6

Machining AI%OGCI"/HS‘HCI I Tlansitionsl Bounda'yl Genelall Cutting condilionl | 5 3
nvert direction

Approachmode | @ Vettical U Directions
Gizading S Invert direction r |n'~letl Step'o'\’ef
¢ Horizontal
Invert Step-over —
 Auial
(s & Verttical i Fitting options " Machine all of pass 2 v 7
¢ Horizontal .I @ Minimize timming
 Asial " Fully trim pass
Advanced settings I
Maximum timming distance  |3.3
Ramp extension [3_
Plunge area
Coordinates IU IEI X
Set Defaults I Cancel
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