Mastercam X

Hgjhastighedsveaerktgjsbaner
pa overflader

Anvendte gvelsesfil: HST Training Part.mcx

Gennemgangen forudseetter et grundlaeggende kendskab til programmering
med Mastercam.

7. udgave Mastercam



Hogjhastighedsveaerktgjsbaner

| dette eksempel, vil det blive demonstreret, hvordan man
programmerer en bearbejdning med HST-baner.

Der bliver anvendt flere forskellige strategier og vaerktgj —
maske flere end ngdvendigt, men alene for gvelsens
skyld.

NB! Alle veerktgjsstarrelser, -numre, spandybder, skeere-
og materialedata skal genovervejes, hvis emnet skal
bearbejdes pa en bearbejdningsmaskine!
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Hogjhastighedsveaerktgjsbaner

Der er anvendt mange parametre for at bestemme
banerne, men der er mulighed for endnu flere.

For at gare gvelsen overskuelig er der anvendt og
forklaret de ngdvendigste.

Er man interesseret i flere forklaringer henvises til
hjeelpefunktionen, som findes pa alle ” pop up”
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HST_ Training_ Part.mcx
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Veelg NC file navn

Akcepter eller indtast det gnskede NC file navn, der
skal anvendes til pa NC-filen til maskinen.
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Veerktgjsbane #1

1. Skruboperation er “Area Clearance” strateqgi
der anvender en @12 mm kuglefreeser.

Strategi = Area Clearance
Slettilleeg = 1.0 mm

Dyk tilsp. = 1.0 mm

Side tilsp. = 25%
Raemne = Level #1

TCB = Level #5

TCB = Tool Center Boundry
(Veerktgjetscenter graensekurve = “Arbejdsomradet”)
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Valg af geometri

Veelg “Drive Surfaces” (Overflader der skal bearbejdes)

File Edit View Analyze Create Solids Xform Machine Type Toolpaths Screen At Settings Help
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Veelg overflader for skru 0

"».\\;‘

Veelg All/Entities/Surfaces (Alle overflader)

P Mastercam Mill X7 CAUSERS\NICKLAS\DESKTOP\SEREN\TESTL LEARNING_LUNCH.MCX7
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Efter valg af overflader - Klik | den granne check box



. \/zelg overflader for skrub

P

Nar overfladerne er valgt — Klik pa “End of
selection” knap (gr@anne kugle) eller [Enter].
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Veerktgjsgreensekurve €

Veelg graensekurver/Containment (TCB) og tilngermet
startpunkt, hvis det kraeves (Level 5)

Gar Level 5 synligt: Level Manager vises
Klik pa "Level”

=l | evel Manager

Klik pa feltet ud for ’5” og under
"Visible”/Synlig.
Et kryds vil markere at laget er
synligt pa skeermen. T [oratoe s
Level 1 er farvemarkeret, hvilket | =~ o e
betyder at det er det aktive lag. e
AfS I u t . [ Arrow keys set main level

‘Wisible Levels \

[ alon ][ Ao
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Veerktgjsgreensekurve 4 {

Veelg graensekurver/Containment (TCB) og tilngermet
startpunkt, hvis det kraeves (Level 5)
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Veerktgjsgreensekurve 4 4

Kaedning af greensekurve (TCB)

Klik her Chain 20 toaol containment boundary # 1

(7]
\

Nar greensekurven er valgt - klik “ok” (grenne check).
Sa kommer man tilbage til Overflade dialog boksen.
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Containment
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Approximate starting point
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Nar geometrien er valgt - Klik “Ok” (grenne check)
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Bearbejnings type (Skrub/Slet).

Veelg: Roughing = Skrub

5| Surface High Speed Toolpaths - Area Clearance

ELTI
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- Holder

- Cut Parameters

- Trachoidal motian
- Transitions

- Steep / Shallow

- Linking Parameters
- Home ¢ Ref. Pointg

- Planes WS
- Coolant
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- Toolpath Type :‘;’
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Comer Radius 4
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Spindle Speed 3600 [ [% ®
Coolant On - B
Tool Length 40 Points
Length Offset 177 [ 1
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W = edited
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HST Vaerktgjsbaner . ‘
Strategier 7 A

Rough (Skrub)

o Area Clearance Overflade skrub\Lomme — Indefra/ud
o Core Roughing Overflade skrub\Lomme — Udefra/ind
o Rest Roughing Overflade skrub\Restbearbejdning
o OptiArea Overflade skrub
o OptiCore Overflade skrub
o OptiRest Overflade skrub
» Finish (Slet)
o Waterline Overflade slet\kontur
o Scallop Overflade slet\Scallop
o Horizontal Area Overflade Skrub\Lomme — Flader
o Raster Overflade slet\Parallel
o Pencil Overflade slet\Pencil
o Spiral Overflade slet\Blend
o Radial Overflade slet\Radial
o Hybrid Overflade slet\Hybrid
o Project Overflade slet\Projekt
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HST Parameter side :Toolpath Type ¢
(Veerktgjsbane type) /

Geometrie kan ogsa veelges (eller revurderes) her fra
“Toolpath type” menu.

7| Surface High Speed Toolpaths - Area Clearance
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“Core Roughing” kan veelges, men har en
leengere beregningstid Mastercam
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Skrub “HST” veaerktejsbaner

Vaelg “Area Clearance” “

Area Clearance

7] Surface High Speed Toolpaths - Area Clearance
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= Cut Parametars
- SteepfShallow
- Linking

- Arc Filter f Tolerance
~ Transition Motion

- Flanes (WCS)

- Coolant

- Canned Text

- FestPasses

Overblik

Veerktgjs Parametre 4 {

Veelg en @12 mm kuglefraeser
Veelg fra vkt. bibliotek (f.eks. Mill-mm.Tool)

5. Surface High Speed Toolpaths - Area Clearance

ETIE

- Cut Parameters

Linking Parameters
- Home / Ref. Points

- Arc Filter / Tolerance
- Canned Test

- Mise Walues
wee fustis Comtrol

# Aszsembly Mame
W 256

Quick Yiew Settings

< y AT ] +

Tool Diameter 05
Comer Radive 025
Feed Rate 50

Spinde Speed 3500
Coolant On
Tool Length 3

Length Offeet 258

Diameter Off.. 256
4 1] +

Tool 1/2BALLEN. =

Safety zane englled Right-click for options

Select library toal...

Taol dia: 0.5

Comer radivs; 025

Tool name: 142 BALL ENDMILL

Tool #: 256 Len. offset: 296

Head # O Dia. offset: 258

= edited
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[ Tool ingpection ¢ change
@ |10000.0
Force retract every
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40.0 Minutes

[ Filter Active
1

Spindle direction:

Feed rate;  384.96 Spindle speed: 2406

FPT: 0.04 £s 37795
Retract rate: 50.0

Flapid Retract

Plunge rate; 25.0
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Comment
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Inspektion at vkt. tilstand
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Veerktgjs Parametre 4

Veelg en 212 mm ball tool (Kuglefraeser)

3 Tool Selection - C:\users\public\documents\shared mcamxT\MILL\TOOLS\MILL_MM.TOOLDB (=25l
C:\usershpublich.. \MILL_MM. TOOLDE
# Azsembly Marme  Tool Mame  Holder Mal Cor. rad.  Length #Flutes Ha.. Type t
| 1om - 24 BA. - 2. 500 4 Ful  En..
W 1o - 5 BA. - 2. 12 500 4 Ful  En..
i - 1BAL. - 10 05 \ Ful  En.. ]
fl - 2BAL. - 20 10 500 Ful  En.. L
i - IBAL. - a0 15 500 4 Ful  En.. i e et -
i - 4BAL. - 40 20 snn 4 25 of £ tout
[ - 5 BAL. - 50 25 500 4 o1 R tonk
fl - BEAL. - B0 30 500 4 _
il - 7EAL. - 70 35 &0 4 DI meels
il - BEAL. - BO 40 500 4 = lm's .
Bl - 9.BAL. - 90 45 500 4 Ful  En. £ (| CEESSIIAES
i - 10,84, - 1. &0 500 4 Ful  En. LBath
] - 1BA. - 1. 55 500 4 Ful En. . - .
: — ' Skift bibliotek
W27 - 13 BA. - 1. E5 500 4 Ful En..
L - 14, Bib 1. 70 500 4 Ful  En.. B
| 243 - 15, BiA. 1. 75 500 4 Ful  En.. - l v H P 8 ] l ? ]

0.000000in.  Mone il
0000000, Mone ’—I | | v Fapid Fetract
AN in - Mane hd v *® ?

Right-click for options
Quick Yiew Settings

Tool 1/BBALLEM.. Select library tool [ Filter Active Filter.

Tool Diamet.. 0125
Corner Radi.. 0.0625 [~ Toalinspection/ change
Feed Rate 61609

Spindle Spe... 4278 =
Coolant Oif oroe retract everny

ToolLength 225 ¢ [feo00 Minutes

Length Offset 249
Diameter Off.. 249
CPlane { TPI.. TOP

& [40.0 Inches




Veerktgjs Parametre 4 4

Tilspaending og omdr./min. beregnes ud fra skeeredata
fra materialet (her aluminium) Se naeste!

5| Surface High Speed Toolpaths - Area Clearance

ET I

E$

Toolpath Type

»

Diameter OFf... 1
] [ 3

= edited
& = disabled

3

[
1

Tool dia: 12.0

Comer radius: 6.0

T ool narne:
Tool#: 1

Head # -1

12 BALL ENDMILL

Len, offset; 1

Dia. cffset: 1

Spindle direction: | Cw/ -

7] To batch

r
Holder # Azzembly Name  ToolMame  Holder Name
Cut Parameters g 12 BA..
- Trochoidal maotion
Trangitions =
Steep / Shallow
Linking Parameters
&rc Filker / Tolerance
Flarnes (wCS)
Coolant Tm
Canned Text
Misc Values
Ais Control hd
T 3
< 10 |
Guick View Settings . . .
Safety zone enabled Right-click for options
Taol 12 BALLE.. =
Tool Diameter 12 [T Filker Active
Comer Radius 6
Fe?d Rate 254.56 [ Taal ingpection / chanas
Spindie Spesd 1531 @ [100000 | Milimeters
Eadlant Un Farce retract every B
ToolLength 75 40.0 Mirutes
Length Offset 1

Feedrate: 254.56
FPT: 0.04

Plumge rate; 127.28

Spindle speed: 15691
s 479349

Fletract rate; 127.28

["]Foree tool changs

Fiapid Retract

Comment

EA|E 3|+ 3|2
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Toolpaths | Solids | At |

Veerktgjs Parametre

% Hhix EPc1lc 2 2

AxE vaG s %¢

= |:||:| bachine Group 1
EI AL Properties - Generic Mill

[ ----- ¥ Tool settings |

I ﬂl oafety zone
EI 88 Rough

Aktiveret angives Vkt. nr. |

nummerorden.

Machine Group Properties u
Tool Settings | Stock Setup
Program # 0]
Feed Calculation
A
I @ From material
() From defautts [ Use tool's step, peck, coolart
) User defined ] Search tool library when entering a
tool number
Spindle spesd
Advanced options
1500 [ ©veride defaults with modal values
[[] Clearance height
[] Retract height
Adjust feed on arc move [ Feed plane
Minirmum arc feed
Sequence #
/ =
Start 100.0
Increment 20
Material
ALUMINUM mm - 2024 Edt.. | [ Select.. |
v [ ?]
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@ 100000 Millirmeters

Force retract ewvery
(4o Minutes

Force retract every

Veelg denne mulighed hvis det gnskes, at veerktgjet traekkes tilbage med
regelmaessig interval. Dette giver mulighed for at kontrollere veerktgjet for slid

og andre defekter.

Milimeterss
Veelg her hvis man gnsker fritraek efter en kart distance.

Minutes
Veelg her hvis man gnsker fritraek efter en given tidsperiode.
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Veerktgjs inspektion &

Tool Inspection/change

‘@ 10000.0 Millimeters

Force retract everny

(o (4na binutes

- Cut Parametars

- Steep{Shallow : - _ _
- Linking Veerktgjsbanen vil indeholde et fritreek med mulighed
- for at inspicere veerktgjet. Fritraekket vil ikke komme
ﬁ:z:ﬁ"itt?; :ﬂz‘:ﬂri‘”ce midt i en span. Nar fritreekspunktet nas, vil det naeste
- Planes (WCS) “naturlige” fritreek ogsa veere en stopfunktion.
- Coolant
- Canned Text
- RestFasses

NB: Tidsmalingen er baseret pa den programmerede tilspaending
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Veerktgj
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Holder

- Toolpath Type
| Surface High Speed Toolpaths - Area Clearance @
S ol ETTIEE
-~ Holder
[T Use halder far gouge checking
y oy 62.99 |
= Cut Parameters B4C30020 . -
: . b Harameters B4C3-0025 E|
Tran sihons Trocheidal motion B4C3-0032
Transitions E4C3-0040 [7] Clearance on holdsr battom
Steep / Shallow B4C4-0011
StE = F:lEIIS h al | iy = Linking Parameters B4C4-0016 Holder clearance 1.0
#- Linking Parameters 7 fome/RetFams | | | 4ce000 Seqrertpopaties
£} Arc Filter / Tolerance B4C4-0032 Height & -
o B4C4-1000 Upper diameter  30.0 99.59 ’
. B4C4-1500
~ArcFilter / Tolerance oo pacs s Lover et [250
) ; B4C5-0020
Pl anes M‘I‘CS] G- BA4CS-0025
ew segmen
CD o | ant Quick View Setings BaC5-0032
BACS-0040 -
Toal 1/2BALLEN. = . = D
Cﬂn neg d TEH Toal DiameFer 0.5 Azzembly properties —
) Corner Radivs 0,25 Todl Proiestion 2.0
- Miscellaneous Yalues FeecPale 625856 = 3.00

Spindle Speed 9779 New holder
Coolant On

ToolLength 3 Library:
Length Dffset 1 ET40.HOLDERS
?I% i = Indicates halder is not saved in current library

v =edited

PRI ED)
V4

Library Name
(Bibliotekets navn)
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Holder

Open Library/CT40/Open

-

B Surface High Speed Toolpaths - Area Clearance

il

EXT I

- Toolpath Type

Cut Parameters
- Trochoidal mation
- Trangitions
- Steep £ Shallow
Linking Parameters
- Home / Ref. Paoints

- Az Filter / Tolerance
- Planes MWCS)
- Coolant
Canned Text
e Migc Walles
[ Biz Control

Quick Yiew Settings

Tool 1/2BALLEM. =
Tool Diarneter 0.5
Corner Radius  0.25

Feed Rate £2.5856

Spindle Speed 9778

Coolant On

ToolLength 3

Length Offset 1

Diameter Of... 1 &
R F——

v = edited

& =digabled

3 Open =
%v| \. % shared mcamx7 » mill » Tools - |‘,~ | | Search Tools Fe |
& Organize + New folder =+ B @
L MCX i MName : Date modified
Usze holder
[ Uso hoiderfor gougel] . || BT30.holders 14-03-2013 00:14
= .
B4C3-0020 "‘?- a;m:s || BT35.holders 14-03-2013 00:14
eskto
B4C3.0025 0 |p ; || BT40.holders 14-03-2013 00:14
B4C3-0032 4 Downloads
BT45.holders 14-03-2013 00:14
B4C3-0040 “El Recent Places =
B4C4-0011 ._.- . 14-02-2013 00:14
& SkyDrive
B4C4-0016 || €T30.holders 14-03-2013 00:14
B4C4-0020 o | ] CT40.holders 14-03-2013 00:14 ,
B4C4-0025 3 Libraries Select a file
4400 B Documents _| CT45.holders 14-03-201300:14 45 preview.
B4C4.1000 2 Mas TR 14-03-2013 00:14
usic
B4C4-1500 & Pict || H5KG3A.holders 14-02-2015 00:14
BACS-0016 erres (] HSK63F.Holders 14-03-2013 00:14
B4C5-0020 E Videos
pp—— | HSK1000A& Helders 14-02-2013 00:14
BACE-0032 . C __| Kennametal H5KG63A.holders 14-03-2013 00:14
& Computer
B4C5-0040
) . &, farml0 (C)
s Drive-n-go (D:)
| Open library | = - 4 m | r
e DTy am File name: BT:ID_HOLDERS - [Holder libraries (*.holders) v]
Library: | Open |V| [ Cancel l
BT40.HOLDERS

* = Indizates holder iz not zaved in current library




Holder

Veelg: C4C4-0016

5| Surface High Speed Toolpaths - Area Clearance E
YR HHE =
............. T aolpath Type i
.....  Tool Wy [7] Use halder for gouge checking
v iR Blark p . 63.50 .
- Cut Parameters C4C3-0020 E B N
Trochoidal motion C4C3-0025
o Transitions = C4C3-0032 [T Clearance on halder bothom
- Steep / Shallow C4C3-0040
- Linking Parameters C4c4-0011 Holder clearance 1.0
- CAC4-001 6 )
- A Filter / Tolerance CAC4-O020 Segment perBIthES PR F0.10
: C4C4-0025 Height %
' b C4C4-0032 1 diamet 300
pper diameter
- Ef“”\ilee”‘ CAC4-0040
g ) AI.SCE aLtJels il C4C4-1000 Lower diameter  25.0 | 8 145.10
: IIIHIS S . C4C4-1500
cicsonzs
Bty SEQMEN
Guick Wiew Settings C4C5-0020
C4C5-0025 -
Tool _ 12 BALLE. = . = D
Eool D:m?er 152 Azzembly properties 75.00
ormer Radiuz [ Open library I [ Mesw library I _ '
Feed Fate 264 5B Tool Projection 7.0
Spindle Speed 1531 [ Save libram l [ MHew holder l
Coolant On
TaoaolLength 75 Library:
Length Offzet 1 CT40HOLDERS
?'% P & * = |Indicates holder iz not zaved in current library
W = edited
& = dizabled

AR I ED

Mastercam




Holder

“Holder clearance” Sikkerhedsafstand for
holderen er en yderligere parameter der
kan tilfgjes.

7| Surface High 5peed Toolpaths - Area Clearance
YRIHWEE s
e T oolpath Tupe -
..... ~ Toal il L Usze holder for gouge checking
P
Blank - T 63.50 )
C4C3-0020 E|
CAC3-0025
= C4c30032 Clearance on holder bottom
- CAC3-0040
. Linking Parameters C4C4-0011 Halder clearance 2.0
Aktiver —
&irc Filker / Tolerance C4C4-0020 egmen D[DDB[. 128
Planes [wC5) CAC4-0025 Height ~ 3.5306
Eoolanctl Teut W C4AC4-0032 Upper diameter  B3.5
M?””S | e CAC4-0040
o Lot il 4041000 Lower diameter  51.308
om CAC4-1500
CACE-00E
Quick View Settings C4C5-0020
CACE-0025 %
Tool 12 BALLE. » p i P
Eool DI;m:_tEI 182 Azzembly properties
Ormner fadis ’ Open library New library foreif
FeedRate 25458 = Tool Frojection 750
Spindle Speed 1531 ’ Save library Mew halder
Coolant On
ToolLength 75 Librany:
Length Offset 1 CT40.HOLDERS
?Iim%‘ D a # = Indicates holder iz not saved in current library
v =edied
L) [(%][(D][2]

Mastercam



Holder y 4

Toolholder Clearance - Sikkerhedsafstand

6350 —

Den ydre rgde profil
danner udgangspunkt ..,
for kollisionscheck

73.10

3.00

NB: Der kan veere et problem med grafikke, sa der ikke vises
sikkerhedszone ved bunden af holderen.
Mastercam



Holder

For at opna kollisioncheck, skal “Use holder
for gouge checking” vaere aktiveret.

7| Surface High Speed Toolpaths - Area Clearance

............. Toalpath Type
Tool Use holder for gouge checking
----- [P Holder
: GEER | cocsoo - . 63.50 .
=] Cut Parameters .w
Trachoidal motion C4C4-00M1
Transitions CAC4-0016 Clearance on holder bottom
Steep / Shallow C4C4-0020
= Linking Parameters C4C4-0032 Holder clearance 2.0
------ H / Ref. Paint: -
ome £REL P C4C4-1000 Segment properties 7010 73.10
C4C4-1500 . 00 .
- Arc Filker / Tolerance C4C5-0016 Height .
Elar}est[\:\u"CS] C4C5-0020 Upper diameter  30.0
- whoian 04050032
| menTen C4C51000 Lawerldiameter 250
e Mize Values
B Axig Control CACE-0016

cicer00
Quick View Settings C4CE1000 G SEgmen 3.00

C4E3-0500 -
Taol 1/2BALLEN. - o .
;00' DI;m:.tEI 325 Agzzembly properties
omer Radiuz 0. i i
Foed Flot - L l Open library ] l Mew library ] el Bt B0
Spindle Speed 5779 Save library Mew holder
Coolart On
ToolLength 3 Library:
Length Dffzet 1 CT40.HOLDERS
?IW B T * = Indicates holder is not saved in cunent library
= edited
& =disabled

v (% ][@][2]

NB: Nar vkt. holderen defineres, skal der vaere en mindre
reifning | bunden

Mastercam



Holder

Tveerktgjsbane med vkt. holder check — vkt. Igd. er 75 mm —

lzengde indsaettes | “Tool definition”-(Tool/Edit tool)

Define Tool - Machine Group-1 (23]
Endmill2 Sphere |Type | Palamatersl
Calc. Speed/Feed

IS

Select zource Export profile K
Scalable
5 Sl lzcted
oL el b
v | %] 2]

™~ /Endres til 75




Holder

Nar “Toolholder Gouge Checking” benyttes, vil
der kommer en advarsel

Toolpath/Surface

This Toolpath has been gouge checked against the selected Tool Holder.,
Areas where the Tool Holder would collide with the part were identified
and the toolpath may have been modified to avoid these locations.
Therefore, the toolpath may not have cut all of the material that you
expected. Check the toolpath motion in Backplot or Verify to make sure
you have understood what has been machined.

[ ] Do not show this warning again this session

Denne forklarer brugeren, at dele af banen kan vaere trimmet |
forbindelse med holderens kollisionscheck, og derfor bgr
kontrolleres ved “Verify” eller “Backplot” — senere.

Mastercam



f Bearbejdningsstrategi 4 {

5| Surface High Speed Toolpaths - Area Clearance

LTI

~ Toolpath Twpoe Toalpath Type -
Fl }"IIF:' B Cutting methad Climb - Y stepover
~Tool % of dia. 50.0
-~ Holder Stepdown Min 30
Stepdown 1.2 )
60
/ Transitions = [ Add cuts ik
- Cut Parameters Steep / Shallon . i
.- Linking Parameters Min stepdawn . —_—
- Transitions Mar profie —
Arc Filer / Talerance stepover .
""" StE =] pll'IS h EL| | LU Planes f#C5) Keep tool down within
- Linkin 0 Farametars EZEE:; _— B Corner rounding ) Distance 200.0
. ] di E.0
Mizc Walues aH Tadlz @ % of tool diameter 1000.0
i e Axis Control e . O\/\_
~ArcFilter Talerance | |« wn_ ]» Frofle tolerance o | j 2
Offset tol 02
Pl anes MCS] Guick View Settings setiolerance
Tool 12 BALLE. =~ Optimize cut order
CD o | ant Tool Diameter 12 B Tool containment 5
- Canned Text Comer Radius & Comperrsate to: 1 Tip comp _Li o
Mi I al Feed Rate 254 58 = ) Inside (@ Center () Dutside
Iscellaneous allues Spindle Speed 1591 } 00 Stock t”D leave 1.0
Codlant on Offzet diztance - ah wallz
ToolLength 75 Add offset distance to tool radiuz Stock ta leave 1.0
on floors
Length Offzet 1 T _ .
Diameter OF. 1 i otal offzet distance =
] m b
« = edited
& =disabled

v (%] S |L2]

NB: Bearbejdningsparametrene kan blive aendret
afhaengig af banetypen. Hvor det er muligt, vil de
samme parametre blive anvendt.

Mastercam



Bearbejdningsstrategi

Aktiver “Add cuts” (Tilfgj baner)

Stepdown
Stepdown 1.2 T
I Add cuts I ::
b ztepdan p.2 —
b 3w profile ED
stepover '

Stepdown — Bestemmer Z-afstand mellem dybdespaner

Add cuts- Aktiverer den adaptive dybdespan funktion, som vil tilfgje
baner pa de “flade” omrader, saledes at veerktgjet ikke foretager store
horisontale spring mellem banerne

Min stepdown — Bestemmer minimum stepdown vaerdi, nar Add cuts er
aktiveret. Afstanden mellem banerne vil ikke blive mindre end denne veaerdi
— 1 z-retning

Mastercam



Skeeredata

Stepdown

Stepdown 1.2 ::
Add cuts ::
tdin stepdown .2 S
‘ k3w profile ‘ ED
stepover

Max profile stepover — Bestemmer den maximale afstand pa
profilen imellem to baner.

(Angiver den maximale veerdi af den korteste horisontale afstand
mellem ensliggende punkter pa de to profiler)

Max profile stepover — beskriver spandybden, “skallen”. Hvis denne
overstiger indstillingsvaerdien pa 6.0, sa bliver der tilfgjet en bane
som bringer z-dybden under denne veerdi.

Mastercam



4,

Bemeerk spanbredden!

Stepdawin

1.2

0z

E.0

Ay Bearbejdningsstrategi

Mastercam



y

s

et

Max profile stepover
(spanbredde)

Stepdown
Stepdown

< &dd cuts )

kin stepdawn

i ax profile
stepover

A Bearbejdnlngsstrategl

1.2

n2

6.0

|"\ L

Mastercam



Skeeredata

Aktiver “Corner rounding” option (udglatning)

| Carner rounding

I ax radiusz .0
Frotile tolerance 0.13 O\/'\/\\
Offzet tolerance .

Corner rounding — Erstatter skarpe kanter med bue og
derved opnas blgdere og hurtigere bevaegelse i
bearbejdningsretningen.

Mastercam



Skeeredata

Corner rounding

b ax radius 6.0
Profile tolerance 015 W
Offzet tolerance 0z

Max Radius — Indtast den stgrste radius
der ma indsaette i stedet for det skarpe
hjgrne. Store buer vil resultere i blgdere
beveaegelser, men med starre fravigelse
til den oprindelige geometri.

Profile/offset tolerance

Profile Tolerance — maximum afstand,
som den inderste udglattede bane vil
afvige fra den oprindelige geometri.

Offset tolerance — Det samme som
“Profile Tolerance”, men geelder alle baner
undtagen den inderste. Derved er det M - Original toolpath 1l - Smoothed toolpath
muligt at opna forskellige tolerancer |

samme bearbejdningssekvens.

Mastercam



Bearbejdningsstrategi g€

Der kan bestemmes forskellig slettillaeg for kant- og bundoverflade
(X, Y og Z). Seet f.eks. slettillaeget til 1 mm |

_ | Tip

Tip comp

Coom Profile balerance

Offzet talerance nz

Stock to lzave 10
5| Surface High Speed Toolpaths - Area Clearance an Wa"S .
!E‘Hm“ = Stock to leave 10
an floors
¥ Cutting method Clirnb - ' stepowver
% of dia. 50.0
Stepd )
Parameters S 12 it 3.0
. . Stepdown

Trochoidal mation Y 60

Transitions = " .

Steep / Shallaw
Lirking Parameters Min stepdown 02 R

tax profile 60
Arc Filker / Tolerance stepover )
Plares [WCS) Keep tool doven within
Coalant m Cormer rounding () Distance 2000
Carned Text M . 50 .
) ax radius . .
Bemeerk: Det er ikke
[ Awiz Caontral - 015 [O_\/\_,

v muligt at have mindre
Tl B L opinecu oge slettilleeg pa kanterne

Tool Diameter 12 Tool containment

: ) Tip H
Comner Radiuz B Comperisats to: n Ti _Ll T X Y d b d
4 B - p comp
Feed Rate 254 56 = ) Ingide @ Center () Dutside y e n I u n e n
. Stock to leave
1.0
Spindle Speed 1591 Offsst distance oo on walls
Coolant On
ToolLength 75 Add offzet distance to tool radius Sotr?cﬂlsé[osleave 1.0
Length Offset 1 )
Dimeter OF.. 1 i Total offset distance = 0
] m b
= edited

ralE 3 Ea

Mastercam



Seet f.eks. XY overlap til 25% af vkt. dia.

Climb = medlgbsfraesning
AN

Bearbejdningsstrateg

¥y stepover
% of dia. 26.0
b in. 1.65
b & 3.0

7| Surface High Speed Toolpaths - Area (lwgance

/=

YRHHE

v

\\
............. Todlpath Type
s Tl Cutting methad Climb - Y stepover -
- Halder % of dia. 25.0
aram Step;z:;own m Min. 0.06675
Trochoidal mation M W
Transitions Add cuts . '
Steep / Shallow _—
- Linking Parameters Min stepdown 0.005 —_—
Home / Ref. Points Max profile o
. stepover o
- A Filter ! Tolerance Keep taal down within
) Elar}est[WCS] Corner rounding ) Distance 8.0
- Coalan e
M 2 radius 0.0375 e
) Efnn\ileth @) % of toal diameter 1000.0
e Mise Walues )
0.0075
E  Awis Cantral Profile tolerance
0.m125
Quick View Settings Dffset tolerance
Toal 1/2BALLEM. = ) [ Optirize cut arder
Tool Diameter 0.5 Tool containment R
Corner Radius 0,25 E_ompPTnsate to: . m . . T G l J d -
Feed Rate £2.5356 3 () Inzide @ Center () Qutzide
. Stock ta leave
Spindle Speed 9773 Offset distance 0.0 o il 00s
Coolant On
ToolLength 3 Add offget distance o toal radius %ﬁcf:lléotileave 0.05
Length Offzet 1 )
Diameter Off.. 1 v Tatal offset distance = 1]
] 1 3
+ = edited
& = dizabled

v [ %] D

| 2.

Mastercam




Bearbejdningsstrategi g€

Sat “Cut Parameters” som vist

7| Surface High Speed Toolpaths - Area Clearance
oolpath Type -
ool B Cutting method Climb - Y stepover
older % of dia. 25.0
Stepdown .
o 12 Min. 1.65
rachoidal mation Ma 30
- Transitions = [¥] &dd cuts ) )
- Steep / Shallow
- Linking Parameters Min stepdovn 0z —_—
Max profile 50
- & Filker £ Tolerance stepover .
- Planes [wC5) Keep tool down within
: Eoolan; . P Cormer rounding (©) Distance ey
. t
M‘.anns I = I ax radius 6.0 N [T—
o MISE Values @ % of tool diameter fioao.a
& Az Control v . W
P P T— Prafile tolerance 015
Offset tol 0.2 | |
Quick View Settings S8 tolerance

Taol 12 BALLE. ~ . Optimize cut arder
Tool Diameter 12 1l Tool containment

Ti
Comer Radiuz B Eiompensate o - M - Tip comp —Ll i M
Feed Rate 254 56 = ) Inside @ Center () Dutside

; Stock to leave
1.0

Spindle Speed 1591 st distance oo on walls

Coalant On

ToolLength 75 Add offset distance to tool radivs Sotr?cf:ll;;?sleave 1.0
Length Offset 1 / )

Diameter 06 1 Tatal offset distance = 1]

] 1

= edited
& = disabled

RAERRER

Her bestemmes veerktgjets arbejdsomrade i forhold til
greensekurven (Containment boundary = TCB)
Ved "Center” Vil vkt. center ikke overskride graensekurven.

Mastercam



----------- Cut Parameters

----- Yl Trochoidal motion
............. Tranzhtons
: I Steep / Shallow
E| ----------- Linking Parameters

I Home / Ref. Points

----------- Arc Filker / Talerance
............. Planes MCS)

............. Ennlant
............. Eanned T E::':t
............. I"I"l iSD 'I.',I'alues

%] Surface High Speed Toolpaths - Area Clearance

. Taolpath Type
w Tool
e Holder

[ Steep / Shallow
£+ Linking Parameters
fee Home # Ref. Paints

Arc Filter / Tolerance ||
c Planes [WCS)
v Conlant
e Canned Text

Misc Walues
I

Quick Wiew Settings

Taoal 12 BALLE. =«
Tool Diameter 12 7
Corner Radius &

Feed Rate E4176

Spindle Speed 1069

Coalant On

ToolLength 75

Length Offset 246

Diameter Off... 248
< m

v = edied
& = disabled

@ () Minimize burial

Stepover adjustment (% of max stepover]
Initial loop radius [% of taol dia)

Retry loop radivs [% of initial loop]
Minimum loop radius [% of tool dia)
Feedrate adjustment [% of feedrate]

K.eep loop inside machining region

10.0

30.0

50.0

30

500

= 3B

= 0.3

IN

v [ %)[D][2]

Mastercam's high speed veerktgjsbaner er specielt udviklet til "High
Speed’bearbejdning og bearbejdning i hardt materiale. Af den arsag, er
det meget vigtigt, at opdage og undga omsteendigheder hvor det
skeerende veerktgj er fuldt neddykket eller tager stgrre span end "High
Speed” teknologien tillader.

Aktiveres Minimize burial vil Mastercam automatisk indsaette
trochoidal loops i vaerktgjsbanen, hvor spanen vil vaere blot en lille
smule stgrre end ved normal programmering.

Mastercam



. Trochoical motion ) 4

1) \ 2 i

Eksempel pa baner uden Trochoical (1) og med Trochoical beveegelse (2).

| eksempel (2), ses de loop som Mastercam indseetter, idet veerktgjet naermer
sig arealet mellem de 2 kernestykker. Da veerktgjet her umiddelbart skulle
tage starre span, kalkuleres passende loop.

Mastercam



. Trochoical motion

() 0ff @ Minimize burial

Stepover adjustment [% of max stepover]  10.0

Initial loop radius [% of tool dia) 300 36

Retry loop radiuz (% of initial loop] 80,0

0.3

Firirnm loop radiuz (% of tool dia) 2.0

Feedrate adjustment [% of feedrate] a0.0o

[¥]¥.eep loop inside machining regior

Minimize burial:
Stepover adjustment: %-vis greense for aktivering.

Initial loop radius: Her bestemmes

radius pa loop — til venstre % af vkt. dia. og til hgjre mal i mm.

Retry loop radius: Her bestemmes %-vis eendring i radius, hvis ovennaevnte
betingelser ikke er mulige.

Minimal loop radius: Den mindste radius der vil blive anvendt (i % og mm)
Feedrate adjustment: Hvis der ikke er plads til min. loop, vil veerktgjet
bearbejde uden loop!!! — Men i den tilspeendingen der %-vis indtastes her.
Keep loop inside....: Holder loop indenfor omradet.Ved "top”overflader og
kernestykker kan man tillade loop at ga ud over konturen.

Mastercam



Bevaegelse i Z 4 4

Denne side anvendes til at bestemme metode som
vaerktgjet benytter | Z- bevaegelse.

7| Surface High Speed Toolpaths - Area Clearance

ELT I

------------- Toolpath Type -
------------- Tool - -
............. Halder @ Entry helix () Profile rarmp

=« Cut Parameters Fiadius T2l

------------- Trochoidal motion
I ..... v

............. =) Ao
[ Linking Parameters

m

Mate: If kelix failz, profile ramp will be used

[ &rc Filker / Tolerance

............. Plares [wWCS)
------------- Coolant Tm
------------- Cahned Text
------------- Mizc Values
[ s Control 52
] T »

Quick View Settings E e = Z clearance 30
Tool 12 BALLE.. = @ Plungs rate =
Tool Diameter 12 . Plinge andle :
Comer Radius 6 (0) Feedrate )

L Preferred profile 20.0
Feed Rate 254 .56 E length
Spindle Speed 1591 .
Coolant On Output 30 arc moves Skip pockets 16.0

smaller than
ToolLength 75

Length Offset 1

Diameter OFf... 1 7
] [ b

= edited
& = disabled

v [ %] &][ 2]

Bemaerk: Core Roughing, Area Clearance, Rest
Roughing og Horizontal anvender disse parametre Mastercam



@ Entry helix

R adius 120

Mote: [f helix fails, prafile ramp will be used

Entry feed rate
@ Plunge rate

) Feed rate

QOutput 30 arc moves

Radius — Indseet radius for helix
(spiral). Hvis der ikke er plads til helix
med denne diameter, vil Mastercam i
stedet udfgre rampe nedgang.

Output 3D arc moves — Veelg
denne option hvis Mastercam skal
beskrive helix med buebevaegelser i
NC-koden. Fraveelges denne option
vil helix blive beskrevet som en
keede af mange sma liniestykker.

Plunge rate — Hvis aktiveret vil bear-
bejdningen forega | “Plunge rate =
Boretilspaending, som angivet under
“Tool”.

Feed rate — Hvis aktiveret vil bear-
bejdningen forega i normal x,y-
tilspeending.

Mastercam



Beveegelse i Z ) 4

Z clearance - Her angives frigang over
............................. emnet, hvor dykbeveegelsen skal starte.

@ Profile ramp

Plunge angle — Neddykning i emnet vil
Ikke overskride denne vinkel.

Preferred profile length — Indtast en
foretrukne laengde pa bevaegelsen, nar
der gennemfgres en rampningen.

Skip pockets smaller than — Denne
veerdi angiver minimum lommestgrrelse

£ clearance 3.0 . )
som Mastercam vil foretage bearbejd-

Flunge anale 2.0 ning af_

Preferred profil

Ieﬁgﬁ?e profile 1600

Skip pockets 120

zmaller than

Mastercam



() Entry heli @ Profile ramp

R adiuz 120

Mote: |F helix failz, profile ramp will be used

Entry feed rat
ntry feed rate £ clearance

@ Plunge rate
Flunge angle
(") Feed rate

Preferred profile
length

Output 20 are: moves Skip pockets
zmaller than

16.0

12.0

NB: Bade “Entry helix” og “Profile ramp”
benytter disse indstillinger

Mastercam



Bevaegelse i Z

Sat “Transitions” som vist

@ Entry helix ) Prafile ramp

Radius 120

Mate: If helis failz, prafile ramp will be used

Entry feed rate

Z clearance 20

) Plurnge rate
Flunge angle 2.0

Preferred profile 16.0
length '

Output 30 arc moves Skip pockets 12.0
zmaller than

Mastercam



Steep/Shallow

Z Dybde

7| Surface High Speed Toolpaths - Area Clearance E

'O HWE = /

older I
e Toolpath Type it

- Cut Farameters
Transitions - Cut Parameters
EtEEPIShﬂ."Dw b Trochoidal motian

¢ Linking Farameters v v B

~
- Linking Farameters

m

Arc Filker / T olerance

- Arc Filter ! Tolerance

£ depth
- Flanes MCH L4 ' '
(WCS)
-~ Coolant ' '
- Canned Text - Minimum depth  0.0001071

- Miscellaneous Values i deptn 30000101
Cluick Yiew Settings

Tool 12.BALLE.. =
Tool Diarneter 12

Corner Radivs B

Feed Rate 25456

Spindle Speed 1531

Coolant On

Tool Length 75

Length Offset 1

Diameter Off... 1 &7
p T —
= edited

2 = disabled [7] m W] [T]

Mastercam



Steep/Shallow ) ¢

£ depth

Use Z depths Dietect limits
Mirirnum depth  0.000707 ’_ﬂ

b awirrurn depth  -30.000707

Use Z depths — Aktiver denne option for at begreense bearbejdningen til
omradet mellem disse dybder.

Detect limits- "Fanger” automatisk minimum and maximum dybde fra det
hajeste og laveste punkt fra “Drive Surfaces” (bearbejdningsoverflader).

Aktiver “Use Z depths” option og klik pa “Detect limits” knap.

Mastercam



Steep/Shallow ) 4

Seet parametre som vist

< depth

Use Z depths Dietect limits

Minirurn deptl  0.000707

M i depth  -30.000707

Mastercam



“Linking” Parametre €

Linking — Disse veerdier anvendes til at styre “links”
(beveegelser) mellem bearbejdningerne. Under

_____ normale forhold er “links” bevaegelser lig med luft-

" Hy spaner, hvor veerktgijet ikke er i kontakt med emnet.

5| Surface High Speed Toolpaths - Area Clearance

= Cut Pararmeters YE LW E

Transitions
------------- Toolpath Type -
............. i Retracts
] SFE E FlllllS h al | ow Looﬂe, Clearance plane 500 -
D LI n kl n g Pﬂrﬂm EtE s | @ Absolute () Incremental
i . Bl Cut Parameters [ Output feed move | 20320.0
HEfE rence PD Ints \ R Trachoidal motion Curl up 4.0
N ----- v Transitions E

Curl down 4.0
" . Pat clearance 40 j —_— -
| |
: Pl anes WCS] [ — Arc Filter / Tolerance || —+ i e
|: | ............. Flanes [WCS) 1 +
aolant 1] Coslart J g
|: Ij -|— :lft ------------- Canned Text
anne ext ] Mizc Values 2
s N | R
MISCE”ELHEDLIS "'-.-"'EL|LIES Linear entry/exit 05 Fitting
[incremental] o S
Quick Yiew Settings Minimize T rimring -
WVertical arc entry 20 o
Tool 12 BALLE. = MaH trimming 10
Tool Diameter 12 I Vertical arc exit 2.0 Ciises

Comer Radius &

Feed R ate 254,56
Spindle Speed 1591

= [
n 1
Coolant On B b
Tool Length 75 ., | | | |
Length Offzet 1

Ciameter Off.. 1 &~
] 0 b

= edited

A A

Mastercam




Linking Parametre g€

Retracts — Dette fastlaegger, hvordan veerktgjet vil
bevaege sig mellem slutningen af en bearbejdning og
starten af den naeste.

Retracts

Clearance plane I Mitirnium Distance - I

@ Absolute ) Incremental

[¥] Output feed move 10000.0
Curl up
’7 Curl down 4.0 —l _r’//_
Kf' art clearance .) I_I S
i 1

I I l

J

1| Surface High Speed Toolpaths - Area Clearance / =

Miimum Distonce

Output feed move 10000.0

: “Curl up” og ‘Curl Down” vil veere ikke
9 |—'_‘—|J/::]—|—‘ veere aktive, medmindre “Minimum
~ Distance” er valgt.

Mirimize T
erical

Tool 12 BALLE - Ma timring —

Tool Diameter 12 Vertiosl st 20 ditance

Fadise 6

FeedRate 25456 E ]

Spindle Speed 151 i f

ookt On

Toollengh 7

Lengh Offset 1

Dismeter 01 -

i b
P
& = dissbled m o

Mastercam



Linking Parametre

Retracts

Clearance plane 200 Leadiinear entry et

o = : 0.5
@ Abzalute ) Incremental [incremental] 2 & 5
Wertical arc entry 2l 3

i i 2.0
Yertical arc exit 4

L J

Curl davan

I | Part clearance

=t T =T

1 In
vy .

rapid move to start of next pass
6.Culup = 1. Curl down
5. Linear exit T . 2. Linear entry
Part clearance (minimum)
4. Vertical arc exit ', l cutting pass 3. Vertical arc entry

- -

Mastercam



Linking Parametre

Indtast Minimum Distance

7 Surface High Speed Toolpaths - Area Clearance /

YR HWE =

Minimum Yerical Retract
Full Wertical Retract

rinirmurm O ce

Toalpath Type
- Tool
Halder

B~ Cut Parameters

-~ Trochoidal motion
~ Trarsitions
Steep / Shallow

ame / Ref. Points

~ &c Filker / Taolerance
Planes WCS]

- Coolant
Canned Text

- Misc Values

4 m [

-

Quick Yiew Settings

Toal 12 BALLE.
Tool Diameter 12

Comer Radus &

Feed Rate 204.56
Spindle Speed 1591

Coolant On
ToolLength 75

Length Offset 1

Diameter Off . 1

4 n [

m

v = edited
& =disabled

Retracts
Clearance plane 50.0

Minirum Distance -
Absolute () Incremental Oulput feed mave Tomng
Curl up 4.0
Curl down 40
Part clearance 40
| 1 |
) I:I l
Leads
L_ineal entry/exit 05 Fitting
Ecered) Mirimize Trimming -
Vertical arc entry 20
& trimming 10
Wertical arc exit 20 distance
‘ | b
I—L'_'—_l

(v ][ %][Q][2]




Clearance plane 50.0
@ Absolute () Incremental

Curl up

Curl down
Part clearance j
T 1

Min Distance - Indtast “high-speed”
buer (4.0 mm) til og fra “retract”

| (tilbagetreekshgjden) og anvend en lille
1| “retract” (4.0) over overfladen for at
opna den hurtigst beveegelse .

e

Mimirmum Digtance

LILIEQLI TERT Moe 00o0.0

J

L

\

-~
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Linking Parametre

Minimum Distance

Mastercam



Linking Parametre  gf

Retracts

Clearance plane 500 BJ Mirimum Distance -
@ Abzolute () Incremental R —, 10000.0
Curl up 4.0
Curl dovery 4.0
Part clearance 4.0 j _r S
| 1 |
1l v
/ (.

Output feed move - Denne option anvendes for at generere en selvvalgt,
hurtig beveegelse mellem bearbejdningerne i stedet for at anvende ilgang.

Bemeerk: Default indstillinger for Output feed move hentes fra “Maskin
Definitionen”

Mastercam



Linking Parametre 4

For at @ndre Output feed move skal der rettes i Maskin Definitionen.

[v Outputfeed mowve 10000.0

Settings/Maschine Definition Manager

=1 Machine Definition Manager...

ANICKLAS\DESKTOP\SBREN\LEARNING_LUNCH.MCX-7

eate Solids Xform Machine Type Toolpaths Screen Afl [Settings | Help

Control Definition...

e @ EDL BRI Y| DI contountion. are] §
RIS NIRRT T LV X (o I
Key Mapping..
- [ E | _
5[z + L@ J | | ZZ Toolbar States...
Ribbon Bar 4 Run User Application Alt+C
(=] b Ram Saver
% Verify Selection
o1 |22 % VBScript..
= @ o Network Licensin g

[Z0 Mechine Definition Manager...

MM
Contrel Definition Manager...

Viewsheets

OMILL2 SPHERE - 1/2 BALL ENDMILL

Mastercam



Linking Parametre &

Hvorfor er “Output feed move" default
placeret | Maskin Definitionen?

‘Minimum Digtance “ |

Output feed mowve 10000

Jr -

Grunden er, at maskiner kan have forskellig ilgangshastighed. Sa i
stedet for at skulle eendre veerdien hver gang en maskine benyttes,
er vardien “tojret” til den maskine, der blev valgt i opstarten.

Mastercam



Linking Parametre

Der dukker en advarsel op, som “kvittering” for at
“Maskin definitionen” bliver andret.

Machine Definition File Warning

You have chosen to edit the disk copy of the machine definition:
CAMCAMX\CHNC_MACHINES\MILL DEFAULT.MMD

which is used in the machine group:
Machine Group 1

Changing this file will affect all future Mastercam files that it is used in.

Proceed with editing this machine definition file?

[ Do not show this warning again w’?’ x | P |

Mastercam



iInking Parametre

Edit “General Parameters”

®
bLl
‘!nIEI

2| Machine Definition Mai r - Chusers\publichdocumentss| mecam...\Mill Default mm.mmd-7
nage! P
_ . 2 @& | £ | .
AP EHE v & I( | 2|k | o
Unuzed Companent Groups Description; | EINEENAET
Machine waz defined using Mastercam Extenzions
Cantral Definition
. C:AUSERSAPUBLICADOCUMENT SASHARED MCAMRPACMC_MAC.. \DEFAULT cartral-7
Post-pracessor
Folder: C:AUSERSAPUBLICADOCUMEMTSASHARED MCAMATWMILLAPOSTS
[MPFaNPST =
Component File M achine Configuration
=-[dv[*z Machine Base
= & Table Group
C:huzershpublichdocumentshshar.. \all Compaonents mm.gmd-7 & 57.-.‘.- .
- B Y Axis
& 4 tamatic Toal Changer B HMC Z Auis BW“ 5 s
e Dl Elock & Lathe B Auis £ : .
. " 3w g A Az
: Drual Outlet Right Angle Aggregate @ Lathe B Auis T _ .
: Flex Aggregate ﬁ Lathe Left Spi . w&" Machine Table
B Four Dutlet Right Angle Aggregate @9 Lathe Left Spi E—JWr Mill Spindle Group
& HMLC A Asis £3 Lathe Left Spi 23w 55 Z dwiz
&5 HMC B Axis o Lathe Lower T BV & B Axis
&5 HMC C s 3 Lathe Lower T LIV & Chwis
..‘ HMC Tool Spindle “ Lathe Lower T T ool Soindle
B HMC K Asis ilathelowerl | 7 37 @. TeolSp
B4 HMO Y A & Lathe Right 5| @-[@v 7 Tool Changer Group
< e r
[T Toolbar state: 90 Toolpaths - l WJ ] l x ] l ? ]
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- Linking Parametre

Edit “General Parameters”

=)

General Machine Parameters

| Tool/material libraries | td achine dynamics I Cplane/T plane
Op. feed rate limits, axis motion | iz feed rate limits I Coolant carmrmatds

Toolpath Feed Rate Limits
inch mm

Corvert to mm./min. Convert to in./min.

Minjmum fe=d/min . 0.0001 in/min 000254 mm/min.
Maximum feed/min.: 100000 in/min. | 2540000  mm/min. Maximum feed/min.: IE"DD-'D In./min.

Minimum feed/rev.;: 0.0001 in./rev. 0.00254  mmsrev.

oimmfoadey: 1000 mw. 25400 mevies Indtast max feed rate

Inverse Time Feed Rate Limits

inch mm
Mirimum inverse feed rate;  1000.0 min. 100.0 min.
Madimum inverse feed ate:  0.0001 mir. 0.001 mir.

5 fods Rotary Motion
[ Break rotary motion as a combined angle

b amimumm rotarg angle before break: is reguired:

v %] 2]
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Linking Parametre

Gem andringen

Machine Definition File Not Saved

You have made changes to the machine definition since the last time you saved it.
Save these changes to the file?

T ———— Yes NO Cancel
,\ Machine Definition Manager - C:\\
BN =R
Unuged Component Groups Description: |fjeneric bl
Contral Definition
=S \MCAMNX-DAILY\CNG_MACHINES
Contral file: |WEFAULT.CONTROL LI

Machine Definition File Not Saved

9P You have made changes to the machine definition since the last time you saved it.
%" save these changes to the fie?

- Component File
= Yes I

CHMCAMACNC_MACH. MALL COMPONENTS.GMD

=
S B Axis

54 HMC Z fuds ;
-7 Tool Changer Group

@ Lathe Chuck.

% sutomatic Tool Changer
o Drill Block

L& Dual Outlet Right Angle Aggregate
W Flex Aggregate

& Lathe Left Spindle
£ Lathe Left Spindle

& Four Outlet Right Angle Aggregate 28 Lathe Lower Turret
& HMC A Axis #4 Lathe Lower Turret!
& HMC B Axis &4 Lathe Lower Turret’
& HMC C Axis & Lathe Right Spindle
@ HMC Taol Spindle #4 Lathe Right Spindle
54 HMC % Axis @ | athe Steady Rest
BEHMCY Axis == | athe Tailstack

< |

LA

[ Toolbar state

20 Toolpaths

v | % |

)
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Linking Parametre  gf

Machine Group 1: Generic Mill

Replace group machine with Generic Mill
in C:\MCAMX\CNC_MACHINES\MILL DEFAULT.MMD

e ] w |

Dette erstatter den tidligere indstilling med den
nye for den pageeldende maskine

Mastercam



Linking Parametre &

IMinimum Distance ll

v Qutputfeed move IBDU.D

—

Bemaerk: Den nye veerdi vil fgrst veere
geeldende fra en ny veerktgjsbane

Mastercam



Linking Parametre g

Retracts
Clearance plane 50.0 Minimum Distance -
@ Absolute () Incremental Output feed move a00.0
Curl up 4.0
Curl dowen 4.0
Fart clearance 4.0 lj> _r S
| T |
| N
S/ .
| Emne frigang
y
t

Minimum Vertical Retract — Veerktgjet fritraekkes kun sa hgijt som det
er ngdvendigt, for at overholde vaerdien i “Part clearance”

Mastercam



Linking Parametre &

Retracts
Clearance plane 0.0 Minimum Distance -
@ Absolute 1 Incremental Oulput feed move 200.0

Curl up 4.0
Curl down 4.0 —
Part clearance 4.0 _r N
|

y v
) “

1

Full Vertical Retract

l
TN

Full Vertical Retract — Veerktgjet fritraekkes til “Clearance plane”

Mastercam



bdinimize Trimming
Fully Trim Pass

7| Surface High Speed Toolpaths - Area Clearance

BELETE

- Toolpath Type -
Tool Retracts
Halder Clearance plane 50.0
Absolute () Incremental
ko Cut Parameters
Trochaidal mation Curl up 40
' Transitions E|
v Gteep / Shallow Curl down 40
H Part clearance 40

Harme / Ref. Paints

I T \

A Filter / Tolerance

Planes [wCS) 1

Coolant
- Canned Text J \'
Misc Values Z el
il n 4 Linear entry/exit 05
[incremental)
Quick View Settings
Verical arc entry 20
Toal 12 BALLE. »
Tool Diameter 12 Vertical arc exit 20

Comer Radius &
Feed Rate 25456

m

Spindle Speed 1537 L ]
Coalant On

Tool Length 75

Length Offset 1

Diameter Off... 1 i

] " r

v = edied

& = disabled

Minimum Distance -

utput feed move 8000

fJ_/LI_:LL

Fitting
Minirize Trimming -

M ax trimming 10
distance

(=5

(v [ %[ S][?

Mastercam




Linking Parametre  gf

Machine Entire Pass (sletbearbejdning) —
Veerktgjsbanen vil falge overfladen selv
lodrette overflader og hjgrner. Ind-og udlgbs
bue vil kun blive tilfgjet ved afslutningen af
banen, og kun hvis det kan lade sig gare
forsvarligt uden at ramme emnet.

kMaching Entire Pass

=l
Il g trirrirning Iu_naz!ﬁ
distance

,,,,,,,,,

m

IMinimize Trimming LI

hdae trimming Iu_uazS
distance

Minimize Trimming (skrub) — Fritreeksbanen
vil dannes sa teet pa overfladen som muligt,
idet der minimum er nok afstand fra over-
fladen til at danne ind- og udigbsbuen.

Fully Trim Pass — Banen er trimmet tilbage

IM:mmmmg |W_I saledes at ind- og udlgbs buerne kan udfares,
e men ikke teettere end “Max. trimming distance”.
Veelg denne mulighed, hvor det er vigtigt at
undga overbearbejdning (bearbejdning med 0-
|—L|II span).

Mastercam



Linking Parameters &

Fittirig

tirirmize Trimming -

b ax brirrning 11
distance '

Vaelg “Minimize Trimming”

Mastercam



Linking Parameters

Indseet fglgende veerdier

7 | Surface High Speed Teolpaths - Area Clearance (=23

VRHWHE =

Retractz

Clearance plane 50.0 Minirnurm Distance -

@ Absolute () Incremental

Cut Pararneters Output feed move jpon.0

- Trochoidal motion Curl up 40

~ Trangitions E

- Steep / Shall Curl dovin 4.0

- _[.__:

40
Points Part clearance
I 1 |

t 1
- Coolant J \-

- Cahned Test

. - Misc VWalues - Leads
III k Linear entry/exit 057 Fitting
) ) ) [incremental) ’ Minimize: Trinmmi
Quick Yiew Settings _— Irurmize [ rimrming -
Wertical arc entry 20 o
Tool 12 BALLE.. = Max trimming 10
Tool Diameter 12 Wertical arc exit 20 distance

Comer Radiuz B
Feed Rate 254 BE .

Spinde Speed 1591 1 1]
Cioolant On
Tool Length 75 .

Length Offset 1

Diameter Off... 1 &
M e —

m

« = edited
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Farameters

Transitions
- oteep f Shallow

®Reference Points

. - ArcFilter f Tolerance
~Flanes (WCS)

- doolant

~ Qanned Text

o Miscellaneous Values

Reference Points

7| Surface High Speed Toolpaths - Area Clearance

YO L E =

Toolpath Type -
Tool
Huolder

Cut Parameters
i Trochaidal mation
-+ Trangitions =
e Steep J Shallow
NG LS |

Arc Filter / Tolerance L

Flares [wCS]
Coolatt
Canned Text
............. Mizc Walues -
< i 3
Guick Yiew Settings
Tool 12 BALLE. =

Tool Diameter 12
Comer Radius &
Feed R ate 25456
Spindle Speed 1591
Coolant On
ToolLength 75
Length Offzet 1

Diarneter OFf... 1 &2
€ i 3

+ = edited
& = disabled

Reference points
[ &pproach

= |00
w100
i
(@) Absolute

Incremental

Home position

% 2500
v 2500

Z 2500

(Fmmtes ]

[ Retract
w00
|00

] = [op

- &)
@) Abzolute

Incremental

Fram machine

v %W/ 2]

Mastercam



Reference Points gk

Home position

% 2500
v 2500
z 2500
| Fiom machine |
Reference paints
[] &pproach [] Retract
% %
v |
z =z
@ = (]

@ Abzolute @ Abzolute

|nizremental [mizremental

[ Frorm machine ]

Reference point - er en position, hvor veerktgjet bevaeger sig
til mellem skifteposition og start og afslutning af banen. Der

kan veelges forskellige referencepunkter for bade start- og
slutbeveegelse.
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Reference Points

Indsaet nedenstaende veerdier

Reference points

Approach Retract
X |00 % |00 |
% |III.III v |n.n |

(il Ahzolute IEE.I Abzalute

) Incremental () Incremental

From rmachine

Mastercam



Farameters
L Transitions
.. Steep / Shallow
Linking Fararmeters
... Reference Paints

~Flanes W) L3
- Coaolant

A Canned Teuxt

|- Miscellaneous Walue

Arc Filter/Tolerance

5| Surface High Speed Teolpaths - Area Clearance

YR HHE =

c Filter f Tolerance

~ Cut Parameters

- Trochaidal mation
- Tranzitions

« Steep / Shallow
=+« Linking Parameterz
i Home / Ref. Points

m

Guick View Settings

Tool 1/2BALLEN. =
Tool Diameter 0.5
Comer Radius 0,25

Feed Rate 64176
Spindle Speed 1063
Coolant On
Tool Length 3
Length Offzet 1
Diameter Off... 1 2
] T 3
v = edited
& =dizabled

Tolerance Distribution

Total tolerance: 0.025

Cutt Line/érc
toleranice toleranice
002375 + 0o
95.0 k4 D na k4

[ Line/#sc Filtering S ettings

Create arcs in:
' (G17) ®Z (G18] YZ [G19]
Ore way filkering

Iitimum anc radius 1.0

I awimumn are radivs 1000.0

@ Use maximal tolerance value far bath
Tighten Line filkering tolerance
Tighten Arc filkening tolerance

0.0

Srmoothing
tolerance

+ 0.0mz5
5.0 4

Smoothing Settings

[7] Use Fixed Segment Length

Segment Length 05

"1 hift points randomly along toolpatk

[ Minimize number of points

[] Prezent arcs &z line segments

v [ ®R][ @2
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Arc Filter/Tolerance €

" Disse kommandoer anvendes til at bestemme bearbejdnings-
tolerancen og derved overfladens endelige beskaffenhed. Typisk
involveres flere parameter (variable).

Eksempel pa bearbejdning af overflade — uden og med filtrering

Mastercam



Her vises princippet for bue- og linjefiltrering.

-(-(

Illustration of Arc Filtering Algorithm

Hvis punkter | programmet ligger
indenfor et cirkelslag m.h.t. den
gnskede tolerance, dannes en cirkel
kommando (G17, G18 eller G19)

Example of Arc Filtering (left- unfiltered toolpath, right - filtered)

Hvis punkter | programmet ligger
indenfor et linjestykke m.h.t. den
gnskede tolerance, dannes en
linjekommando (GO01)

— —

Illustration of Line Filtering

Example of Line Filtering (left- unfiltered toolpath, right - filtered)

Mastercam



Hvornar anvendes linje- og buefiltrering.

*Ved 3D overfladebearbejdning, virker linje/bue filtrering bedst ved
reguleere overflader, som flader, cylindre, konus og kugle-former.
Line/bue filtrering er ikke altid hensigtsmaessigt ved "fri form” overflader.

Hvad opnar man ved Linje/bue Filtrering

*Forbedret overfladekvalitet af bearbejdede overflader.

*Reduceret NC programlaengde.

Forholdsregler ved Linje/Bue Filtrering : Mulighed for "facetteret”
effekt, nar det anvendes pa 3D "friform” overflader. For at imgdega denne
effekt, reduceres linje filtrerings tolerancen (veelg Tighten Line filtering
tolerance og reducer den procentvise andel), eller deaktiver Line/Arc
Filtering Settings checkbox.

Mastercam



Hvornar anvendes Smoothing (Udglatning).

Nar man vil forbedre bearbejdningskvaliteten pa isaer “friform” overflader.

For at forgge bearbejdningshastigheden (grundet de blgdere hjgrner, som

giver jeevn hastighed).

Hvad opnar man ved Smoothing

« Forbedret kvalitet pa overfladen — bade ved skrub- og sletbearbejd-
ning — idet faren for dannelse af facetter, meerker og andre defekter pa
overfladen nedseettes.

« Reduceret bearbejdningstid pa NC maskiner, som honorerer "high
speed mode” (hvor tilspaendings acceleration er mulig).

 Forleenget standtid pa veerktgj.

Forholdsregler ved Smoothing

« Lange NC programmer, iseer nar Use Fixed Segment Length er
aktiveret.
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Arc Filter / Tolerance 4 (

7| Surface High Speed Toolpaths - Area Clearance =
YR HH E
""""""" Toolpath Type = Tolerance Distribution

Toal
Huolder Total tolerance: 0.01

- Cut Parameters

Trochoidal motion Cut Linedarc Smoothing
Transitions £ tolerance talerance talerance
------ . Steep / Shallow 0.01 . 00 . oo

B Linking Parameters ] ) ]
Harme ¢ Ref. Paints 100.0 % 0.0 % 0o %

[ [] Smoathing 5 ettings
e Dz A in: Use Fized Segment Length
- W [G1T) 2 (18] YZ (G149
One way filterng Segment Length 0
Quick Yiew Settings T
Tool 1/2 BALL EMN. = inirnum arc radius ) Shift paints randamly along toalpath
Tool Diameter 0.5 b aimum arc radius 1000.0 o .
Corner Radiu: 0.25 Minimize number of points
Feed Fate E4176 = (@) Usze maximal tolerance value for both
. Frezent arcs az line segments
Spindle Spesd 1063 Tighten Line filtering tolerance
Coolart On
Tool Length 3 Tighten Arc filkering talerance
Length Offzet 1
Diameter Off.. 1 - me
Il T 3
v = edited
& = disabled

AN NEN

Tolerance Distribution — Ggr det muligt dynamisk, at justere den totale
tolerance.

Total tolerance er summen af bearbejdnings-, geometri- og
afrundingstolerance.
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Arc Filter/Tolerance g

Talerance Distribution

Total tolerance: 0.01

Cut

Linestrs Smacthing
talerance talerance talerance
0.0025 + 0.005 + 0.0015
25, % D B0 3 i D

—_
m
=

Ly

Total tolerancen Bestemmes ved at indfgre veerdien i feltet: Total tolerance

eller ved at indfgre veerdier i nummeriske felter (de gverste) for hver
tolerancegruppe.

Derefter kan der "flyttes” rundt pa de %-vise andele med skydeknapperne.
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. Arc Filter/Tolerance

Line/arc Filkering Settings

Create arcz in

[ 537 [G17) O =2 (G18) [z (G149)
[] Ore waay filtering
0.03

Minirnurn arc radiug
Marimum arc radivs 1000.0
@) Use marimal tolerance value for bath

() Tighten Line filtering talerance

() Tighten Arc filkering tolerance

0000125 F 5.0%

Line/Arc Filtering Settings:

Create arcs in: Her bestemmes i hvilke planer cirkelinterpolation
skal udfares.

One way filtering: Filtrerer banen i én retning — for at undga sma
regelmaessige flader, som kan opsta ved "zigzag” filtrering.

Min./Max. Radius: Bestemmer indenfor hvilket omrade der
dannes buer — i andre tilfselde vil der blive programmeret
linjestykker.
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Smoothing Settings: ] Smoothing Settings

[Tz Fised Seament Lengtt

Segment Length 0.08
Use Fixed Segment Length:

Hvis aktiveret, anvendes en fast le&engde pa delelemen-
terne (blokkene i NC) af leengden Segment Length.
Vil normalt forgge programlaengden. Clrraleeses b el

Shift pointz randomly along toolpath

[ Minimize number of paints

Shift Points randomly along toolpath:
Hvis aktiveret fordeles endepunkterne tilfeeldigt, hvilket
nedseetter muligheden for facetdannelse pa overfladen.

Minimize number of points:

Hvis aktiveret formindskes antallet af punkter | bearbejd-
ningen, idet punkter, som ligger teet opad hinanden
flernes.

Precent arcs as line segments:
Hvis aktiveret vil alle buestykker blive beskrevet som en
kaede af linjestykker.
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e,

B Arc Filter/Tolerance €

Ingen toolpath fillets

Gview:Not Saved WCS:TOP TiCplane:FRONT

Bemeerk de skarpe baner
Mastercam



Gview:Not Saved WCS:TOP TiCplane:FRONT

Bemeerk udglatningen



Arc Filter/Tolerance

Indseet de viste parameter.

I3

-

/) A

l
S
)

5 Surface High Speed Toolpaths - Area Clearance E
EET IE
- Toolpath Type - Tolerance Distibution
Tool N
Halder Total tolerance: 0.2
B v Cut Parameters
- Trachoidal rmotion Cut Lineshrc Sroothing
i o Transitions 2 tolerance talerance talerance
i Steep / Shallow 01 . 0.05 " 0.05
B Linking Parameters . )
Lo Home / Bef. Points 500 4 D 28.0 % D 25.0 %
Planes [WS) N
Caoolant Linedrc Filtering Settings Smoathing Settings
E._anned Text i Create arcs in : [F] Use Fixed Segment Length
Misc Values Mlxv(E17) [Cx2EiE) [Fv2619)
1 2
[] One way filtering Segment Length Ls
Guick Yiew Settingz T
Taol 12 BALLE. = Minimum arc radius : [T] Shift poirts randarmly along toolpath
Tool Diameter 12 b arirurn arc radius 1000.0 L .
Cormer Badius 6 [] Minimize number of points

Feed Fate 254 56 @ Use maximal tolerance value far both

) [T] Present arcs as line segmerts
Spindle Speed 1531 () Tighten Line filtering tolerance

m

Coolant On

ToolLength 75 () Tighten Arc filkering tolerance

Length Offzet 1

Diameter Of... 1 - 0.0025 - 5.0%
e —

= edited

& = dizabled

AR B NES
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t Farameters

. Transitions
oteep f Shallow

- Linking Farametars
- Reference Faoints

ok = ==
-~ Planes (WCS) |
-~ Loolant

- Canned Text
-~ Mizcellaneous Walues

Planer (WCS) |

% | Surface High Speed Toclpaths - Area Clearance

YRHHEE =

e Toolpath Type i

- Cut Parameters
- Trachoidal motiot
- Trangitions
- Steep / Shallow
- Linking Parameters
- Home ¢/ Ref. Paints

m

- Canned Text
o Migc Walues ha

4 1 3

Guick View Settings

Tool 1/2BALLEM. »
Tool Diameter 0.5
025

Comer Fadius
Feed Rate B.417E
Spindle Speed 1089
Coolant On
TaoolLength 3
Length Offset 1

Diameter Q... 1 A%
] n 3

m

v = edited
2 =dizabled

Working coordinate system

TOP

Qrigin [in view coordinates)

= 00

v 00

Z 00

[ ok offset -1

(2]
(]

Tool plane

| TOP

Origir [in wiew coordinates]

® 00

v 00

Z 00

[ Display relative to WCS

Comp / congtiuction plane

| TOP

Origin [in view coordinates)

¥ 00

v 00

2]
[«

Z 00

E3[NES

For naermere oplysninger — Aktiver Hjeelp
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Kgling ) ¢

Her aktiveres kgling, alt efter hvad den aktuelle
maskine er indrettet til. | dette eksempel:
Flood: Alm. kaling

Mist: Tage kaling

Cut Parameters Thru-tool: ~ Gennem veerktgj

. Transitions

Qlcler

- Bteep{ Shallow
. . - Holder
+- Linking Farameters
[=- Cut Parameters
Trar sitions
.-"-"er: Fllter II.' TDlEfEl.rl CE - Steep / Shallow Fload IOﬁ LI | LI
[#- Linking Parameters ;
_Flangs /S Mist |oft = | =]
- Arc Filter f Tolerance
- Coolant  Planes (WCS) Thru-tool |of =l | =]
- Coolant i - e
-~ Canned Text I Cootert, Cuzioi ogion| | [ | [
MiSCEllanEDUS I"-."'lal Les - Miscellaneous Yalues Custam option 2 I LI | LI
Custom option 3 I LI | LI
Custorm option 4 I LI | LI
Custorm option 5 I LI | LI
Cuick Yiew Settings )
Custorm option & I LI | LI
Tool Diarret.. 05 Custam option 7 I LI | LI

Carner Radi... 0
Feed Rate 6.4
Spindle Spe.. 1069
Coolant Off
Tool Length 05
Length Offset 239
Diameter Off.. 239
CPlane /TFIl.. TOP

(v =] ©] 2
Mastercam




Canned Text

¥

FS
E _l Canned text options: Selected before text:

-~ Toolpath Type # | Canned Text # | Canned Text
i |IjEI’ ~Tool 1 Stop
- Huolder ? Ostop
3 Bld an
= Cut Parameters 4 bld off
b Cu‘t Param E‘te IS - Transitians 5 Texth

: . Gteep / Shallow & Texth

i - Linking Farameters 7 Tent?

- Transitions Lo

- Arc Filter / Tal 9 Textd

----- StEEp ,|" ohallow (e riter/ Tojerence 10 Textld Add before Selected with text
Elanlest(WCS) # | Canned Text

. . _Coalan

+- Linking Farameters m _

I Add with
- Miscellaneous values

Add after

-~ Arc Filterf Toleranc
PlanES |:'|I|'"|I|'||:S:| Remove

Q; ; | i |.t Cluick Wiew Seftings Selected after text:
# | Canned Text

Tool 1/2 FLAT EN
~ Canned Text | i
-~ Miscellaneous Yalues |Tope o

Spindle Spe..
Coalant Off
ToolLength 0.5
Length Offset 239
Diameter Off.. 239
CPlane {TPl.. TOP

1l

Felt for specielle input.
Forudseetter en saerlig programmering i Postprocesseren

Mastercam



Miscellaneous Values 4 (

2 | Surface High Speed Toolpaths - Area Clearance E
'R HHE=
5. Cut Parameters - It Real
- Trachoidal mation niegers Bals
-« Tranzitions wiork Coordinates [0-1=G92, 2=G54'5] 2 Misc. Real [1] 0.0
- Steep / Shallow
- Linking Parameters [l Absolute/lncremental. top level [0=4B5, 1=t g Mizc. Real [2] 0.0
-~ Home / Ref. Points g
ut Farameters . Reference Retun [01=G28, 1=G30] 0 Mise. Real [3] 0.0
- Transitions ey Misc, Iteger [4] 0 Misc. Fieal [4 oo
Steep I,l' Shallow || Coolant E Misc. Integer [5] 0 Misc. Real [5] 0o
. . T
- Lmkmg Param EtErS i Mizc. Integer [B] 1] Mizc. Real [B] 0o
=t cam g
) - Az Combination Misc. Integer [7] 0 Mizz. Real [7] 0o
- arc Filter f Tolerance  Rtary Avis Control || _
i Mizc. Integer [8] 1] Mizc. Real [3] 0o
- Flanes (WC3) g m > _
Mizc. Integer [9] ] Mizc. Real [9] 0.0
- CI:Il:llElnt Quick Yiew Settings Misc. Ink o] 0 Misc, Real [10] 0.0
ic. Integer b g
Canned Texd Todl 1/2BALLEN. »
AT Tool Diameter 0.5 Automatically set to
Mls ce "ﬂnEDuE vﬂl ues Cormer Badiue 0,25 post values when Set to post values Set to Op Defaults
FeedRate 64176 = pasting
Spindle Speed 1069
Coolant On
ToolLength 3
Length Offset 1
Diarneter Of... 1 A¥4
] T 3
< = edited

V][ %][&)[2]

Felt for specielle input.
Forudseetter en saerlig programmering i Postprocesseren

Mastercam



salpath Tupe

dal mation
Arzitions

teep # Shallow

king Parameters
Home / Ref. Paointz

- A Filker £ Tolerance
- Planes WS

- Coolant

- Canned Text

- Mizcellaneous Y alue

- 8 Az Combinatior

Axis Combination

4

5| Surface High Speed Toolpaths - Area Clearance
=

ETTIE

[ —— Cut Pararmeters -
- Trochoidal motion

- Tranzitions

-~ Steep / Shallow

inking Parameters F
- Hamea / Ref. Paoints

&3]

- A Filter £ Tolerance
............. Planes [W"CS]
------------- Coolant
............. Canned Text
I¥H ol

m

S Az Contral

Quick iew Settings

Tuool 172 BALL EN.:
Tool Diameter 0.5
Cormer Radius 025

Feed Rate B.4176 £
Spindle Speed 1069
Coolant On

Tool Length 3
Length Offzet 1

Diarneter Q... 1 T
F I I

= edied
& = disabled

Rotation type

() Ratary axis positioning

() 3 amiz

() Axiz substitution
Rotary axiz

(@) Rotate about ¥ axis

Ais substitution

Substitute » axis

Fotation direction

Rotate about v axiz

(@ Substitute ' axis

y

s

Rotate about 2 axiz

&

@ cow

Fotany diameter 0o

Urnirall

Urrall talerance

0.

v [ %] & 2]

Beskrivelse af maskinens akser

F.eks. Ved roterende akse, hvor der programmeres i x-y plan, men
bearbejdes pa roterende akse f.eks. A eller B.

Mastercam




Toolpath

3 Mastercam Mill X7 C:\Users\Nicklas\ Desktop!\Saren! TESTL LEARNING LUNCH.MCK-7 =0 = |

File Edit View Analyze Create Solids Xform Machine Type ionlpaths Screen At Settings Help

UepHd2RP[=c+@ERR BAICTY| 2980 8-@-@#0 /% |7 - [ VHHAEE-|
FNEE TR B YA Y- B - F | BEENSB- %D S-S 4
(] [ -] [v)[(zmwim - [2]fioo | +% V- (@) || (o] [ow] i 0-%5 0| 008 3E R 08 @

Ribbon Bar
=
Toolpaths | solids | Art E
% T BPEcT 2|2 =
B=ivaS 2 x| z
- Machine Group-1 &
=--Ll1. Properties - Mil Default MM brl
Files e
@ Tool settings @
<P Stock setup
21
&
{0 parameters —
¥ #1-M12.00 ENDMILL2 SPHERE - 12, BALL ENDMILL i
B ceometry - el
i .22 Toolpath - 485.4K - TEST1 LEARNING_LUNCH.NC - Program # ( &
iy &
P
(3]
~
=i
o
]
@
il
e
i
-]
a
@
z
kv
X 54121
« i |t || Gview:ISO WCS:TOP TiCplane:TOP Metric
(2] [ Gview | [Planes [Z 100 - [0 v Level 1 - | Attributes| # v —— v ——— + [WCS ?
- e E— W == — LL— m g -0 = e |



Toolpath

Machine Group Properties E
ok Se
Stock View
TOP
x|[2e95055: - | [v][2900m -] [z][o0 | +F ¥ |- E?H
Shape
FRibbon Bar ofiias  Osik | b
Dperatians Manager E] () Cylindrical () File - Eﬁ
Toolpaths | 5glids Imt fuds
@x Y z
V% L= BOHEcTH| 2| ? :
agﬁ|":$|%%| [¥] Display /1\
100.0 100.0
B--EE Machine Group-1 Frt e At
=-1l1 Properties - Mill Default MM @ Wi frame r//.—" AT \I
| L3 Files ) Solid - N N
i i £ - -~ L]
; w]u] B{=yun g = . : : - + :)‘: :
T8 e mow ST TN
S eelpolnath Croug coordinates \'\‘ T '.-/ \
: le Surface High Speed (Area dearance) - [WCS: TOP] - [Tplane: T x 00 \‘h._i.'/
----- ~| Parameters vy 00
z 10
. o _
Deflner et raemne- [Sgledcomers...] [ﬂoundingbox] [ NCl extents ]
Klik pé Stock Setup . [ Aisufaces | [ AMiSoids | [ AlEnttes | [ UnselectAl |
. [ Use Machine Tree
Indsaet veerdierne. / A
) o v || & Z
Afslut med klik pa det grgnne /

HAK Z=1 betyder, at rAemnets overflade

seettes til denne veerdi.

Mastercam



Toolpath /4 ¢
Gennemregn med de nye parametre

/ Nar parametrene er aendret vil der
”
% Hhix E@B 1P| I komme et ragdt kryds ved "Toolpath™

A EE val $|x% ¢ som advarsel.
B8 Machine Group-1 Bearbejdningssekverlsen kan
=111 Properties - Mill Defavlt MM genregnes ved klik pa ikonet %
: ----- I3 Files -
. @ Tool settings
. O Stock setup

EI---SS Toolpath Group-1

EIE 1 - Surface High Speed (Area de;
| Parameters

- @ #1-M12,00 ENDMILL2 SPHE

: ' Geometry -
. 3% Toolpath - 485.4K - TEST1LE

Mastercam



Holder

Nar “Toolholder Gouge Checking” benyttes, vil
der kommer en advarsel

Toolpath/Surface

This Toolpath has been gouge checked against the selected Tool Holder.,
Areas where the Tool Holder would collide with the part were identified
and the toolpath may have been modified to avoid these locations.
Therefore, the toolpath may not have cut all of the material that you
expected. Check the toolpath motion in Backplot or Verify to make sure
you have understood what has been machined.

[ ] Do not show this warning again this session

Denne forklarer brugeren, at dele af banen kan vaere trimmet |
forbindelse med holderens kollisionscheck, og derfor bgr
kontrolleres ved “Verify” eller “Backplot” — senere.

Mastercam



Toolpath

File Edit View Analyze Create Solids Xform Machine Type } olpaths Screen Art Settings Help

DPEeBP[neal @ul@&@\@@\%@%l 2RGR | P-[0-0-90 /% ¥ | CHILAEE -
M A MM MR M T R E LRI LR ,\mz M’l |+ %@ 3-D-4&-
(x] (30803 - [v][smazst -] [2](100 |+ VM@ | (A (0] e - 2-Rye 008 3OO F

Ribbon Bar

=)

Toolpaths | Solids | Art
2) vk N EPR® P2
G EEval (% ¢

=8B Machine Group-1
-1l Properties - Vil Defauit MM

¥ #d1-Surface Huh Speed (Area dear
2SPHERE - 12, BALL ENDMILL

EST1LEARNING_LUNCH.NC - Program # (

v;%w.maomww?
BEE val4$ (% ¢

E- gg Machine Group-1
EI _|]_|_ Properties - Mill Default MM

oy For se veerktgjets centerbane klikkes
El :: Toolpath Group-1 pé_ |k0net (1)

Elﬁ' ]. Surface High Speed (Area dearance) - |

Paramatara

For at abne "Verify’program klikkes
pa ikonet (2).

Mastercam



Toolpath

Aktuelle "Verify’program

Mastercam Simulator = B R
il Home || Verity s @

@ Stop Conditions + [C] Toolpatn Stock @ @b E:E’ @ ) Top

¥ Collision Checking ~ Tool [0 nitial Stock 2 (3) Right =
Color 5 Tool Tool | Workpiece Multiple Fit  Isometric Collision Move
Loop | @ Material Cutting = | Components~ ] Workpiece [] Fixtures Workpiece IFront - | Report List

Playback Visibiity Focus 30 View Show
4 Move Info
Move ID 10f 5747

Move Type  Rapid Linear Moy
Operation Na Surface High Spef
Operation Nui 1Dz 1 (1 of 1)
Tool Number #1- 12.BALLE
Tol Orientati 0.000; 0,000; 1.
Tool Position 0.000; 0,000; 5.

4 Taolpath Info
Feed Length  26600,551
Feed Time  1h 46min 40s
Min/Max X -33,625 / 33,651
Min/MaxY  -33.604 / 33,636
Min/MaxZ ~ -13,792 /9,000
Rapid Length 37,425
Rapid Time ~ 0s
Total Length  26727.975
Total Time 1 46min 40s

4 Verbose
Coolant off
Cutter Comp G40
G-Cade G0

Spindle Speec 1591,000
XYZ Coordina 0,000; 0,000; 5.

— 00QQ 0000 e p—
= GEEIIRAEIRAEEE

11:52
15-04-2013

DA L g

Program start

Mastercam



Color

i} Tool Tool |Werkpiece| Muttiple | Fit Isometric Colision Move
Loop | f Material Cutting = | Components = | [5] Worigiece [¥] Fixtures Weripiece QFront - | Report List
Playback Visibility Focus 3D View Show

oolpath

Mastercam Simulator

@ Stop Conditions ~ “ [ Tooipatn Stock g % E::’l Q ) 1op
L
Too [ Intial Stock " " ) Right

$¥ Collision Chedking -

Aktuelle "Verify’program

Precision:

U

000Q0000

Move List

4 MoveInfo
Move ID
Move Type
Operation Nai
Operation Nui
Tool Number
Tool Orientati
Tool Position

4 Taolpath Info
Feed Length
Feed Time
Min/Max X
Min/Max ¥
Min/Max Z
Rapid Length
Rapid Time
Total Length
Total Time

4 Verbose
Coolant
Cutter Comp
G-Code
Spindle Spesc
XYZ Coordina

Speed:

e ® ¢ 8co]d]

T

DAL e

= B R

»> @

~ B x

5747 of 5747
Rapid Linear Moy
Surface High Spef
ID:1(1of )

#1- 12.BALLH
0,000; 0,000; 1.
0,000; 0,000; 5.

26690,551

1h 46min 40s
-33,625/ 33,651
-33,604/ 33,636
-13,792/ 9,000
37425

0s

26721,975

1h 46min 40s

Off

G40

G0

1591,000
0.000; 0,000; 5./

LRy Collision Report

12:08
15-04-2013

Verify = Simullering af bearbejdningen
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Toolpath ) 4

Den 2. operation skal veere en Rest Rough
toolpath. Der anvendes en g6 mm kuglefreeser
0g samme geometri og skrubtilleeg.

Toolpath = Rest Rough
Stock to leave = 1.0
Step Down =1.0

Step over = 20%
Stock = Level #1

TCB = Level #5

Mastercam



Kopier operationen:

Hold hgjre museknap nede pa
operationslinien (den bla pa billedet).

Traek nedefter - slip.

Klik pa "Copy after”

Nu har vi 2 identiske operationer.
Vi editererinr. 2

Dette sparer os for en maengde
indtastninger!

NB! Flyt cursor ned ved klik pa ikon ved
pilen (her indsaettes naeste operation).

2nd Operation ) 4

m Mastercam Mill X7 C:\Users\Nicklas\Desktop'Seren\ TESTL LEARMING_LUN

File E

dit View Analyze Create Seolids Xform Machine Type Tool

DPHSA? | ne|¢@BOR|E LS
M A MM MM T
\< 3228829 | [138.6794 z |10 +5 V|0
Ribbon Bar
Opdglions Manager BIE
Toolpa Solids | Art

vk R EPRa®| P ?

A=Evahl $ (%@

=88

Machine Group-1
11 Properties - Mill Default MM

s #1-M12.00 ENDMILL2 SPHERE - 12, BALL ENDMILL
M Geometry -

Move before
Move after
Copy before
Copy after

Cancel

Mastercam



2"d Operation 4

Editer operationen.

3% Mastercam Mill X7 C:\Users\Nicklas\ Desktop\Seren\ TESTL LEARNING_LUNCH.MCX-7
File Edit View Analyze Creste Solids Xform Machine Type Toolpaths Screen Art Settings Help

FEEEYE PRGR| P 8-0-80 2% ¥ | THIHAEE -
FN@E T LD vk I RN e Y- - F | HENSB- %@ S -0 A
PG v |7ogn4es z | -l-f!'-@“@%vu. o908 @@.@‘

Fibban Bar
Operations Manager Fallal |
Toolpaths | Soiids | Art 5| Surface High Speed Toolpaths - Rest Roughing =]
GUILEIEORaRIP? | O LW E
=@|vab4|xQl
v Toolpath Type = - )
=8B Machine Group-1 Tool @ Roughing Diive
1 Al Properties - Mill Default MM Holder () Finishing
B-8F Todpath Grop-1 [ e
-7 1 - Surface Hih Speed (Area dearance) - | | D Cut Parameters %} t ﬁég V=
) parameters b Rest Material =
~® #1-M12.00 ENDMILL2 SPHERE - 12 — Transiions E Core Roughing Area Clearance [3 OptiCore
-] Geometry - L Stesp / Shallow -
‘ g Toolpath - 536.4K - TEST1LEARNING | | = Linking Paramsters
o 232 - Surface Hioh Speed (Area dearance) - | - Home / Fiel. Points Bz
/ B re BRI o
‘ ~ W #1-M12.00 ENDMILLZSPHERE - 12] | (g Aic Filter / Tolerance
’ - Geometry - Planes [WCS)
7 / . ° &= Toolpath - 536,94 - TEST1LEARNING | | - Coolant
e ” " » Canmed Test !
) o I p a arameters.  * | Fanad Tes I -
. .
o : ! el m[ k& |
5% 7 - ” "
2. Veelg "Rest Roughing
" Taol 12 BALLE.
oo D 12
Comer Radius &
FeedRate 250 E Bees
Spindls Speed 1531 m| R 4]
Coolant On
ToolLength 75 Paints
Length Offset 1
Diameter Dif... 1 = o | b @
Pl e T—

= edited

o (v [ ®][S][2]

Brug “Rest Roughing” veerktgjsbane, nar der gnskes bearbejdning af material,
der er ladt tilbage fra den/de forgaende operationer.
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nd Operation

Editer operationen.

1] Surface High Speed Toolpaths - Rest Roughing

YEREHH E =

v

S k H f k 1= N Toolpath Type - o
I t V%r tz] [ S Vg 7] Tool dia: 6.0
. o 9 » + Halder # Agzambly Mame  ToolMame  Holder Mame [ Comer radius: 3.0
Kllk pa TOOI cut Paraat T 1 12 BA. CACAOUIE 1 '
S Tarameters iz = BBAL. - ; G BALLEND
Klik pa "Select Library tool” Tonsiors e
Transitions H
p Stesp / Shallow w Tool Selection - Chusers\public\documents\share:
- Linking Parareters
V%Ig 76 mm ballnose Home / R, Pairs Cituserstpubich..\MILL_MM.TODLDB
AfSI ut Val g # Azzembly Marme  ToolMame  Halder M:
W 105 - 20.BA...
W 106 - 21.BA...
il LT - 22 BA...
¥ 108 - 23 BA..
] o | e 109 - 24 Bé..
Quick View Setting - o o1 - 25, BA...
afety zone enable -
Tod 5. BALL T g ;g: 12 :it
Tool Diameter & Select librany tool... [ Filt o
Comer Radius 2 g ;g; i git
FeedFate 250 3 Tool ingpection / changs W23 5' BAL.“
Spindle Speed 1591 @ 1l ' :
Coolant On -
Force retract every
TodLength 35 ® @ i 2212 ; git
Length Offset 2 g : o
E)iameter Dﬂi'.ri' 2 n v [ Tabatch o B ‘Iﬁ. BA
Tl 245 - 11. BA.
v = edited

& = disabled ]
B

Mastercam



Tilpas veerktgi:

Hajreklik pa "veerktgjslinien” (bla)

Klik pa "Edit tool”

Endmil2 Sphere | Type | Parameters |

2"d Operation

Editer operationen.

7 | Surface High Speed Toolpaths - Rest Roughing

YR HE E

Capable of
(") Rough

i Finigh

i@ Bath

Overall
A0

Shoiflder

25.0

Dhiamneter
G.0
[T Custam
Select zource
Scalable

Source: = Mo source selected ==

Shank Diameter
E.0

Ewport profile

- Toolpath Type -
e W
- Holder

Cut Parameters

- Rest Matenal

- Transitions

- Steep / Shallow
Linking Parameters
- Home / Ref. Pointg

m

Arc Filer / Tolerance
Planes MWCS)
Coolant

# Azzembly Mame  Tool Mame Holder Hame [

Ik Yiew Settings
B BALLEM. =

Tool

Tool Diameter B

4

Safety zone e

12 Ba..

Select library tool...

Create new tool...

Edit tool...

Get angled head...

Tool manager... (MILL_MM)
View

Arrange tools

Re-initialize feeds & speeds
Feed speed calculator...

Search for cut parameters..,

CAC40016 1

IQ#lﬂr\} likwzr benl I

[ Filber dmtivve l

Indsaet passende veerdier.

Filkar

Tool diz

Carner radiug

Tool name
Tool ¥

Head:

Feed rate
FPT

Flunge rate

Mastercam



Cut Parameters

Cut Parameters

5| Surface High Speed Toaolpaths - Rest Roughing [
YR HE E S
- Toolpath Type -
Toal | Cutting method Climb - 1 shepover
- Holder [T Uze core mill passes % of dia. 250
: y Stegl:tlow; 10 ki, 0.925
: epdown
Fiest b aterial M 15
- Transitions E Add cuts as. ’
- Steep ¢ Shallow
Linking Parameters Min stepdown 0
-~ Home # Ref. Paoints b ax profile 50
stepowver o
£ Arc Filker 2 Tolerance | K.eep tool down within
Elar}est[WES] Corner rounding ) Digtance 200.0
CDU and Teut b radius 3.0 - )
Ménn‘i | e @ % of tool diameter 1000.0
e Wige Walues - .
4 — = Profile talerance 0.06 OI_\/\/EI
Offzet kol 0.09
Quick YWiew Settings sel tnisrance
Tool E.BALLEM. =~ ) Optimize cut order
Tool Diameter 6 Toal containmet =
Comer Radius 3 Compeisdis e m Tho GEmE [ J "
Feed Fiate 50928 E 0 Inside @) Center () Outside
- Stock to leave
Spindle Speed B35 Offzet distance 0o on walls 10
Coolant On
ToolLength 35 Add offset distance to bool radius S;r?cr:lléé?sleave 1.0
Length Offset 2 )
Diameter O 2 o Total offzet distance = 1]
< n P
= edited
o E K+

Indseet data som vist Mastercam



Rest Material 4 {

Compute remaining stock fromm;

-] M achine Group-1

i Properties - Mill Diefault Mt
E-£2 Taolpath Group-1

() Ore other operation &5 1 - Surface High Spee

@ All previous operations

All groups -

() Roughing T oal

[liarmeter: 260
Cormer radius: 0.0
(71 CAD file
Stock resolution; 0.2 I

All previous operations — Beregner restmateriale efter alle forgaende
operationer.

One other operation — Beregner restmaterialet efter kun en operation.

Roughing tool — Beregner restmateriale efter et veerktgj, der har de
indtastede veerdier for diameter og hjgrneradius.

Cad file — Anvender en fil i STL-format til at beregne hvor der skal fjernes
materiale

Mastercam



Rest Material

Compute remaining stock from:

(@) All previous operations B2 Machine G'_':""F"1 _
B-3i Properties - Will Default bMhd

Al groups v I'_—'I%Ei Toolpath Group-1
(71 One ather operation E-{ 78 1 - Surface High Speed [4rea clearance] - [WES: TOP] - [Tplane: ©
(7 Roughing T ol

[ameter: 250

Carner radivs:
(71 CAD file
Stock rezolution: 0.2

UL 4

Stock resolution - Ved anvendelse af en mindre veerdi
indsnaevres toleranceomradet og der dannes en blgdere bane.
Ved anvendelse af en stgrre veerdi dannes en hurtigere, men
grovere restbearbejdning med starre toleranceomrade.

Mastercam



Rest Material > {

Adjustments to remaining stock

Adjustrments ta remaining stock:

(7 Usze remaining stock az computed

@ Adjust remaining stock tao ignore small cusps

(71 Adjust remaining stock to mill small cusps

Adjustrent

diztance 015

Use remaining stock as computed — Ingen andring | forhold til raemnet

Adjust remaining stock to ignore small cusps — Anvend denne indstilling for
at reducere raemnet, denne indstilling vil finde mindre restmateriale

Adjust remaining stock to mill small cusps — Anvend denne indstilling for at
forgge raemnet, denne indstilling vil finde mere restmateriele

Mastercam



Rest Material

Adjustments to remaining stock

Adjustments to remaining stock:

(71 Use remaining stock az computed
@ Adjust remaining stock to ignare small cusps

(7 Adjust remaining stock ta mill srmall cusps

Adjuztment
diztance

015

Adjustment distance — Indseet en veerdi til enten at
udvidde eller reducere det beregnede raemne

Mastercam



Rest Material 4 {

Viser de operationer, der laegges til grund for
beregning af de nye baner eller hvilket veerktgj, der
sidst har bearbejdet overfladen.

Compute remaining stock from:

EI M achine Group-1

-3 Properties - Mill Default bb

EIE% Toolpath Group-1

(") One ather operation E¥4] 1 - Suiface High Speed [frea clearance) - [WCS: TOF] - [Tplane:

@ &l previous operationg

Al groups -

"1 Roughing T ool

Chameter: 12.0
Corner radius: E.0
[ CAD file

Stock regolution: 0.2 | 1 | i 3

Mastercam



Rest Material ) (

Veelg “All previous operations” og “Adjustment to remaining
stock to mill small cusps” indseet vaerdien til 0.15

5| Surface High Speed Toolpaths - Rest Roughing =]
ETTIEE
-~ Toolpath Type - .
Taal — Compute remaining stock franm:
Haolder @ All previous operations Machine Group-1
Le '1" 2 | 313 Propetties - Mill Default MM
roups - 5
Cut Parameters - arou ¢ Foudh
W E oot M aterial () Ore other operation [E-1.% 1 - Surface High Speed [Area clearance] - [WCS: TOR] - [Tplane: |
- Transitions E () Roughing Tool
- Steep / Shallow
[ Linking Parameters Diameter: 120
Arc Filter / Tolerance Corner radius: D
Planes (L) ©) CAD file
Coalant B -
Canned Text Stock resolution: 02 4 T 3
e Misc Walues
? Audls C"orntml . =2 Adiustrents ta remaining stack:

() Use remaining stock as computed
Cuick. Yiew Settings
Tool E BALLEM. =
Tool Diameter &
Corner Radiue 3

() Adjust remaining stack to ignore small cusps

I @ Adjust remaining stock ta mill small cusps I

Feed Fate A092.8 =
Spindle Speed G365 Adjustment I
Coalant On distance g

ToolLength 35
Length Offzet 2

Diameter Qff... 2 74
[ n 3

W = edited

& =dizabled @ 0 .
Mastercam




Transitions

Indseet de viste parametre.

@ Entry helix () Profile ramp

R adiuz E.0

Mate: If helix Failz, profile ramp will be uzed

Entry feed rate

£ clearance a0
(71 Plunge rate

Flunge angle 20
@ Feed rate _

Preferred profile a0

length :
Output 30 arc moves Skip pockets 51

zmaller than

VIR ?2]
Mastercam




Operation #2

Regenerer 2. operation

Toolpaths Sghi( || Art

Vi T T .Gl'i'-v P ?
AxE vaG 4+ %@

=] nn Machine Group-1
& .IJ.I. Propeties - Genatic Mill
= 88 Toolpath Group-1
= ¥ 1 - Surface High Speed (Core roughing) - WCS: TOF] - [Tplane: TOF]
-] Parameters
----- ¥ #1-0.5000 ENDMILLZ SPHERE - 1/2 BALL EMNDMILL
=Wl Geometry -
22 Toolpath - 1075.0K - LEARMING LUNCH.NC - Program #0
2 - Burface High Speed (Rest roughing) - [WCS: TOF] - [Tplane: TOP]
-] Parameters
----- ¥ #2-0.2500 ENDMILLZ SPHERE - 1/4 BALL EMNDMILL
=Wl Geometry -
-3¢ Toolpath - 448.3K - LEARNING LUNCH.NC - Pragram # [

>

Mastercam



Operation #2

Verificer 2. operation




Operation #3 ) 4

Den 3. operation er en “Rest Rough” bearbejd-
ning med en 83 mm kuglefreeser, idet der
anvendes samme geometri og materiale til
sletbearbejdning.

Toolpath = Rest Rough
Stock to leave = 1.0
Step down =1.0

Step over = 20%
Stock = Level #1

TCB = Level #5

Mastercam



Operation #3

loolpaths | Solids | At |

ik Wik SPcar 2 ?
=H vah $ X@
= EE bdachine Group-1
w1l Properties - Generic Mill
=88 Toolpath Group-1
= 1- Surface High Speed (Caore roughing) - PACS: TOF] - [Tplane: TOF]
[ Parameters
----- ¥ #1-05000 ENDMILLE SPHERE - 1/2 BALL ENDMILL
=l Geometry -
22 Toolpath - 955 5K - LEARMIMNG LUMCH.MNC - Program # 0
2 - Surface High Speed (Best roughing) - (ACS: TOF] - [Tplane: TOF]
= .
| Movebefore ) 5 SPHERE - 1/4 BALL ENDMILL
m  Move after
Copy before - LEARMNING LUNCHMNC - Program # 0

- Copy after

Cancel

Kopier den 2. operation

NB! Veer opmaerksom pa, at kun den 2. operation er aktiv —
med blat hak. Da alle aktive operationer vil blive kopieret.

Det kan meget hurtigt blive noget rod!

Mastercam



[ — Cut Parameters
------------- Rest Matenal
------------- Transitionz

............. Steep / Shallow
Linking Parameters
-------- Home # Ref, Paoints

m

............. Planes [Ww(CS)

............. Caalant

~ Canned Texst

Misc Walues i
1 | »

[z — Arc Filer £ Tolerance ||

Cuick Wiew Settings

Taal 3 BALLEM. =
Tool Diameter 3

Comer Radiuz 1.5

Feed Rate 101856

Spindle Speed 12732

Coolant On

ToolLength 20

Length Offset 3

Diarneter OFF... 3 e

Tool dia; 3.0

Comer radius; 1.5

Tool name: 3 BALL EMDMILL

Tool #t: 3

Head #f -1

Len. offzet; 3

w

Dia. offzet;

Tool ingpection / change

Force retract every

[F1 TA hatrh

# Agzembly Mame  ToolMame Holder Mame [

E 1 12 BA..  CAC4-0006 1

@ 2 B.BaAL.. C4C4-006 ¢

E 3 2. Bal..  CAC4-0011 K
4 | T | ,

Safety zone enabled Right-click for options

Select libram tn:n:nl...| ‘ [] Filter active

10000.0 killimeters

i Minutes

Feed rate; 50328

FPT: 0.1

Flunge rate: B354

[| Force tool change

Spindle direction: @
Spindle speed: E
cs 12

Fietract rate; B3
Fiapid Retra

Comment

Mastercam



Cut Parameters

Cut Parameters

7 Surface High Speed Toolpaths - Rest Roughing

YEHW E =

- Toolpath Type

Fiest b aterial
Tranzitions
Steep / Shallow

- Linking Parameters
Home / Ref. Paints

- A Filker # Tolerance
- Planes [(wWCS)

m

4 n 3
Quick View Settings

Tool 3 BALLEN. =

Tool Diameter 3

Corner Radivz 1.5

Feed Rate h092.3 H

Spindle Speed 12732

Coolant On

Tool Length 20

Length Offzet 3

Diiameter Off... 3 5

4 I 3
= edited
& = dizabled

Cutting method

[ Use core mill passes
Stepdown
Stepdown

Add cuts

Min stepdown

tax profile
stepowver

Corner raunding
b 2 radivz
Profile tolerance

Offzet tolerance

Tool containment
Compengate to:

) Inzside @ Certer

Offzet distance

Add offset distance to ool radiuz

Total offzet distance =

Clirnbr -

1.0

0z

1.0

20

03

0.3

1l

0.0

f

() Dutside

#r stepover
% of dia. 200
hin. 0.33
GEES 0&

F.eep tool dawn within
() Distance 200.0

@ % of tool diarmeter 1000.0

Optimize cut arder

u Tip -

Tip comp

Stock to leave 10
oh walls ’
Stock ta leave 10
o floars ’

AR A AEA

Indsaet skaere parametre som vist

Mastercam



Transitions

@ Entry helis () Profile ramp

R adiuz 1.5

Maote: IF heli Failz, profile ramp will be uzed

Entry feed rate

£ clearance 3.0
1 Plunge rate
Plunge angle 2.0
@ Feed rate |
Preferred prafile
3.0
length
LitpL I Mves i a5
Clutput 30 Skip pockets 15
gmaller than

Mastercam



Operation #3

Regenerer 3. operation

[T IS ey

Toolpaths | Solids | At |
% hE@®PciT 2 ?
B=d|lvalTs2 | x¢

= BB achine Group-1
_|J.|. Properties - Generic Mill
=-8& Toolpath Group-1
EIE‘ 1 - Surtace High Speed (Core roughing) - WCS: TOP] - [Tplane: TOF]
D Farameters

----- ¥ #1-05000 ENDMILL? SPHERE - 1/2 BALL ENDHMILL
EJ---- Geometry -

&2 Toolpath - 956 5K - LEARMNING LUNCHNC - Program # 0

== 2 - Surface High Speed (Rest roughing) - [WCS: TOF] - [Tplane: TOR]
-[) Parametars

----- ¥ #2-0.2500 ENDMILLZ SPHERE - 1/4 BALL ENDMILL
= Bl Geometry -

&2 Toolpath - 498 7K - LEARMING LUMNCH.MNC - Program # 0

SR -7 3 - Surface Hig d (Restroughing) - TOP] - [Tplane:
[ Parameters

----- ¥ #3-0.1250 EMDMILLZ SPHERE - 1/8 BALL EMDMILL
w- Wl Geornetry -

3% Toolpath - 498.8K - LEARMING LUNCH.NC - Program # 0

Mastercam



Operation #3

Verificer 3. operation

Mastercam



Operation #3 4 ‘

Gem 3. operations skrubemne som STL-fil

- =g

tome | verty Fordelen ved at gemme det skrubbear-
e bejdede emne som STL-fil, er at man ved

verifikation af det sletbearbejdede emne
%:ﬂm © s sruserres ikke skal vente pa generering af

skrubbearbejdningen.

Klik pa "File”
Save Stock as STL
Giv passende placering og navn.

| dette eksempel seettes navnet til "'SKRUB”

Mastercam



"

B New Toolpath Group 7. ‘

Dan en ny veerktgjsbane gruppe - kald den “Finish”
Toolpaths |Solids [ At |

G HhEPch P 2
\as@ vaG 2 %@

= E__mm =4 il toolpaths >
- sggpy rendEE | |
Anvend den rgde cursor til at Y& s s Ton e o
L — Edit selected operations * iohing) -[WCS: TOF] - [Tplane: TOF]
positionere gruppen > —
i
Aktiver maskingruppen, med coy Rename
hgjre museklik peete peetealempy
Undo 3
(Ellers vil nye veerktgjsbane- gruppe Expand
Collapse
dannes som en under- gruppe) Doc e
Sort 4
Veelg: “Groups”/’New Toolpath mport..
group” e
. & ’ Display options...
Navngiv gruppen “FINISH setup sheet...
Toolpath Editor

Omdgb evt. 1. gruppe til “Rough”
(dobbelklik pa gruppenavnet - ret)

Mastercam



Operation HA

Den 4. operation bliver en Horizontal —
Finish bane med @12 mm Bullnose freeser
med anvendelse af samme geometri.

Toolpath = Horizontal
Stock to leave = 0.0
Step over = 75%
Stock = Level #1
TCB = Level #5

Mastercam



Operation #4 ) 4

Kopier den 3. operation og flyt det til den nye
gruppe - “finish”

g Machine Group 1
-l Propeties - Generic Mil
=82 Rough
--E 1 - Surface High Speed (Area clearance) - WWCS: TOF] - [Tplane: TOF]
w03 2 - Surface High Speed (Rest roughing) - [(WCS: TOP] - [Tplane: TOP]
--E 3 - Surface High Speed (Rest roughing) - WCS: TOF] - [Tplane: TOF]
=-2& Finish

M4 4 - Surface High Speed (Rest raughing) - PAYCs: TOF] - [Tplane: TOF]

Mastercam



Veerktgjsbane Type €

| den nye operation ~ s parametre skiftes bearbejdnings-
typen til “Finishing” (Slet) og veaelg derefter “Horizontal”

7| Surface High Speed Toolpaths - Horizental Area (=23

ETTIE

-M Toolpath Type - B .
—| | ) Roughing Drive

e Holder @) Finishing

" i = £
- Cut Parameters — i
- Trochoidal maotion bd . .
- Tramsitionz E W aterling R aster Pencil
- Steep / Shallow
[=J- Linking Parameters
b Hame / Ref. Paints @ }\ Check
-- ave U
- Are Filker / Tolerance || Spiral Project

e Planes PWES)
- Coolant

- Canned Text .

- Mist Walues - Containment boundary

Quick "iew Settings

Toal 3 BALLEMN. =
Tool Diameter 3
Cormer Radiue 1.5

Approximate start paint

FeedRate 50928 = Curves o :
Spindle Speed 5365 o | a7 3}
Coolant On = — =
ToolLength 20 Points

Length Offset 3 [ W 1
Diarneter OFf... 3 ¥ () L h J 1 ® 1
L PR —

W = edited

o v ][ %[ D] 2]

Mastercam




Tool

Veelg en @12 mm Bullnose freeser med R= 3.0

K Surface High Speed Toolpaths - Horizontal Area @

VR HH E =

- Toolpath Type - [

7 Tool dia: 12.0
- Holder # AHzzembly Mame  Tool Mame Holder Mame [ .
. Cormer radivs; 2.0
CutP ; E 1 12 Ba...  CAC4-0016 1
- Cut Pararmeters E
. . 2 B Bal.. CAC4-001E
- 12 BULL EMDMILL 3. RaD
H::;::j:slmt'm Al e s 3BAL. CAC4OMT  ° Toclname:
Steep / Shallow 3 B 4 12 BU... 1 Tool #; 4 Len offset: 4

- Linking Parameters

. w Tool Selection - Cusers\publicd\documentsishared mcamuxTMILL\TOOLS\MILL_MM.TOOLDB

- Arc Filter / Tolerance

- Planes [WC5] C:huzershpublich, . SMILL_MM. TOOLDE

- Coolant T

- Canned Test # Azzembly Marme  ToolMame  Holder Mame  Dia. Corrad. Length #Flutes Ra. Type

- Mise Values 142 12.8U 120 10 B0 4 Co. E

- Awis Contral - i N e T - : : 0 BN
4 [l 3

Cluick Wiew Settings

Tool 12 BULLE.. »

Tool Diameter 12 |Select library boal...
Comer Radius 3

Feed Fate 5052.8
Spindle Speed B3EE
Coolant On

Force retract
ToolLength 75
Length Offset 4
Diameter Off... 4 %4
To batch
] 1 3 |:| o At
W = edited

@ = disabled [T] [T] Wﬂ m V



Depth cutz
# aof depth cuts

Stepdowmn .05
[ ] Smoothing
bl & radiuz 0.025

Frofile tolerance 0.005

Offzet tolerance 0.0075

Bk

Cut Parameters

“stock to leave” til nul

I

=

Tool containment

Compenzate to: [1]

() Inside (%) Center ) Outside

[ffzet diztance

Add offzet distance to tool radius

Total offzet distance =

=

) 4

Veelg skeere-parametrene, skift “stepover” til 75% og

i stepover
% of dia.

750

kir.

TS

K.eep tool down within

() Distance

(%) % of tool diameter

Tip comp

020625

0375

787

B236.0

Stock to leave
on wallz

Stock to leave
on floors

il

Mastercam



Transitions

Inseet parametrene som vist

(%) Entry kel () Prafile ramp

Radius 04

Output arc moves

Mate: If helis failz, profile ramp will be used

Z clearance 0125
Entry feed rate
(%) Plunge rate Plurige angls 20
Preterred prafile
() Feed rate lergth P 05
Skip pockets 01375
zmaller than

Mastercam



3.

Verifikation af STL

File Edit View Analyze Create

Solids

Xform  Machine Type

m Mastercam Mill X7 C:\USERS\NICKLAS\DESKTOP\SEREN\TESTL LEARNING_LUNCH.MCX-7

Toolpaths  Screen

Art  Settings

Help

UPEeA?

o C@ABLLSBLINTS

ORIB P 6-Q-PR|[ /% ¥ | CHIHAEE -

A M MR T ] ELNIE M M Al E Y MES YR 5 2 %

% | [19531%5 v |[251853 ~| [z][100 +5 V- [@ |J (At | [onp.. | (¥ [in 2 %R0 00 A Q@ @ |
Ribbon Bar
Operations Manager =il
Toolpaths |solids | Art Backplot/Verify Options :ﬂ Open @
AL T Y e (@8] ITETX ~ [ 49 [ Search Sren 2]
= M = | % () Stock Setup Organize + MNew folder = 3 @
E/E'%ﬁ:hme Group-1 Min paint: Max point:  Margins: ;r Mastercam X7 - MNarne Date medified
Er-1l1 Properties - Mill Default MM v | -50.0 50.0 0.0 Scan toolpath(s) :
~[E2) Files . my mecamxd | Fraese_¥6 10-04-201312:30
- B Tool settings i || - b Use Stock Setup values | shared mcamxT | Frasse X7 10-04-2013 16:19
i # Stock setup .
589 %pam Group-1 Z o 300 Lo 0.0 Pick stock corners. .. o mex | 3t 08-04-2013 15:11
1 1 - Surface High Speed (] || SKRUB.stl 15-04-2013 15:09
D Parameters ) Box 3 Favorites || test 1.stl 08-04-2013 10:35
- W #1-M12,00 ENDMI _ B Desktop
Geometry - () Cylinder R D s
== ownloads
-2 Toolpath - 536.3K -1 o @x ¥ z o No preview
=5 2 - Surface High Speed 1=, Recent Places available.
D Parameters Cylinder diameter; 0.0 Center on axis & SkyDrive
- @ #2 -M6.00 ENDMILL|
-l Geometry - @ Solid T ) 3)
-2 Toolpath - 141.6K - N Al Libraries
= 3 - Surface High Speed /nﬁ) File C:\USERS\NICKLAS\DESKTOPSGREN\3.5TL Browse... @ Documents
Parameters J’ Musi
DMILL| Stock model usic
[ Pictures
Z= Toolpath - 487,94 - B videos
'“o=8 Cutter comp in control
=7 4 - Surface High Speed sal O Ll ] [

D Parameters
- @ #4-M12,00 ENDMIL
- Geometry -

&= Toolpath - 60.6K - T

Curve tolerance:

STL tolerance:

0.025

0.025

(v [®][2]

Klik pa "Backplot/Verify Options”
Aktiver ’File”

Klik "Browse” find filen "SKRUB”

File name:  SKRUB.stl

~  [STL Files ¢5TL)

2]

Cancel I

Options ] | Open Ivl[

Mastercam



Operation HA

Backplot banerne — Nu starter vi med det skrubbearbejdede emne

Mastercam



Bemeerk hvordan

veerktgjet holder sig

fri af hjarner
Mastercam




Operation HA T

f{ S 17 = )
7 Dan “Fill Hole” overflade

I

Mastercam



Operation #4 ) ¢

Dan “Fill Hole” overflade

Vi vil gerne have en mere reguleer flade at bearbejde — hen over hullerne.
Vi fylder "hullerne” i overfladen ud med nye hjeelpeoverflader.

Disse vil vi gerne kunne "teende og slukke” for separat — derfor placeres de
pa deres eget "Level” - Her level #10.

Klik pa "Level” ikon i bunden af skaermbilledet:

20| | Guiew | Planes Z -10.0 » [100 ¥ Level 1. v | Attributes| k v ———

Mastercam




Operation #4 '

Dan “Fill Hole” overflade

=l Level Manager E
Humber Wisible Hame # Entities Lewel Set
1 " Ovwerflader 101 Réemne

] K.abtkuryer 43 TCE

Skriv ”10” i feltet "Number” 10 x Fi averfader 0
Indfar teksten som vist | feltet
"Name”

Nu vil linjen med lag 10 veere

farvelagt. Det betyder, at laget /

er aktivt og at nye elementer . _
bliver placeres her. e o

10 Fill overfladed () Mamed

Lewvel Set: @) Uszed or named

| Bade lag 1 og 5 er synlige pa © e
'S . _. Sk%rmen’ Idet de er afkrydse_ [V] Make main level abways visible

[] Orly display geometry an main lewvel

d e . [ &arows keys set main level

1000

izible Levels

[ alon || aNaf
Mastercam




QP ESA P po Felovs | ovar | ®@-l0-0-90/.
- Li - ==
$-N-@-Eq BBol s M a3 S| M-~ -5 HE
— — rc =
| % i
M ME Fillet U‘IL@ H | All.. | [Dnly... ] |In v| bad m!‘ g
| Charnfer
Spline
Toolpaths | Solids | Art Curve -
% “ | T' Tx | . ' Surface E Ruled / Lofted...
. == ﬁ |v AT 4 Drafting [y Revolved...
I — Offset...
B--EE Machine Group-1 i Rectangle... %
=111 Properties - Mill Def| = @ Swept... i
..... [ES) Files iz} Rectangular Shapes... E et Select a surface or solid face
--- # Tool settings
<> Stock setup O Po.lygon & Fence...
Toolpath Group-1 O Ellipse..
1-Surface High @) Spiral... & Draft..,
D Parameters X =
_____ ¥ =1-M12.0 (@ Helix... il Extruded...
-l Geometry - Fillet
-2 Toolpath - Primitives )
¢ 2 - Surface High Trim
D Parameters
""" ¥ #2-M6.00 L LR @ Extend Trimmed Edges
-] Geometry - Bounding Box... [ Bdend
-2 Toolpath - . e
EH 3 - Surface High &3 Bolt Circle... £ From Solid...
P, te .
? #:r?n;qzlur; b Tum Profil.. % Flat Boundary...
E]---- Geometry - E‘ Silhouette Boundary... |E Fill Holes...
2% Toolpath - 4 -
88 FINISH o &; Rel?ef Groove.. EH Remove Boundary

Mastercam



Operation #4

> Create\Surface\Fill Holes with Surfaces

Select the boundary of the hole ta fil

o

For pilen naer et hul og klik “Enter”

0.4947

Mastercam



Operation #4 4

> Create\Surface\Fill Holes with Surfaces

\.;‘:) Fill all internal holes?

Kot

000000

Mastercam



Operation #4 4 {

Den centrale overflade skal ikke anvendes i vaerktgjs-
banen (den skal anvendes i en senere bane).

Benyttes ikke |
banen

Flyttes til lag 11

Mastercam



Operation #4 ) 4

Benyttes ikke i
banen

. Flyttes til lag 11

eeeeeeeeeee

@0n

Aktiver over-
fladen med klik.

Hajreklik pa

“Level’
/ Indseet lag 11

[20] [ Guiew | Planes Z -100 « [0 ¥ [Level 10:Fillafsmi ~ [Attributes) +

Mastercam



Operation #4 y 4

Tilfgj “fill hole” overfladen til operation #4 og
regenerer vaerktgjsbanen.

| 1. Klik pa "Pilen”
2. Veelg de 6 nye overflader
3. Afslut

(

Mastercam



Operation #4 y 4

Bemaerk hvordan veerktgjet nu kommer helt ud i hjgrnerne

Mastercam



Operation #5

Den 5. operation er en Finish-Scallop bane
med en g12 mm kuglefraeser.

Toolpath = Scallop — cutting “outside in”
Stock to leave = 0.0
Step over = 0.5
Stock = Level #1
TCB = Level #5

Mastercam



Operation #5 4

Kopier den 4. operation og klik pa “parameters”

BB Machine Group 1

w1l Properties - Generic kil

é---%_g Fough
EE‘ 1 - Surface High Speed (Area clearance) - (WCS: TOF] - [Tplane: TOF]
[ Parameters

¥ #1-0.5000 ENDMILLZ SPHERE - 1/2 BALL ENDMILL
=Wl Geometry -
E2 Toolpath - 1866.5K - LEARNING LUNCH.NG - Pragrarm # 0
# [0 2 - Surface High Speed {(Rest roughing) - [WCS: TOF] - [Tplane: TOP]
=& 3- Surdace High Speed (Rest roughing) - [WCS: TOF] - [Tplane: TOF]
[ Parameters
¥ #3-0.1250 ENDMILLZ SPHERE - 1/8 BALL ENDMILL
- Bl Geometry -
22 Toolpath-11771.1K - MACHINE_GROUP_1.MC - Pragram # 0
=28 Finish
=N )4 - Surface High Speed (Horizontal) - PWCS: TOP] - [Tplane: TOF]
m Farametars
- @ #4-0  Move before T- 1/ FLAT EMDMILL
= B Geor  Move after

""" Eg Copy before
L . = nt
Copy after
- Tn:n:ul; MG LUMCH-ROUGH.MNC - Prograrm # 0

- Cancel

Mastercam



Veerktgjsbane Type

Skift bearbejdningtype til “Scallop”

Surface High Speed Toolpaths - Scallop
¥

() Roughing
(8) Finishing
. — .
|| =10 Dirive
- Cut Parameters o _ —
2 Rest Material = L4
Transitions Waterline Harizontal Area Raster

Steep [ Shallow
- Linking Parameters

- ArcFilter / Tolerance
----- Planes (WCS) é: @ @
- Coolant
- Conned Toxt Pencil Spiral Radial Check

- Miscellaneous Values
- Axis Combination

Contai t
Quick View Settings ontaimnmen

Taol 1/2 BALL ENDM. . U]
Tool Diameter 0.5
Comer Radius 025

Feed Rate G2 5ARE Approximate start point
Coalant Off

Tool Length 3
Length Offset 1
Diameter Offset 1
CPlane/TFla.. TOF

= edited

& =disabled

(vI)[x] © [2]

Mastercam



Skift Containment (Veerktgjsgraensekurve) til
geometrien pa level 5 (bla cirkel)

Surface High Speed Toolpaths - Scallop

X

Toolpath Type

[ Cut Pararneters
& RestMaterial
-------- Transitions
........ Staap / Shallow
-------- Linking Parameters
-------- Avrc Filter / Tolerance
........ Flanes (WiCS)
........ Coolant
-------- Canned Text
-------- Miscellaneous Values
-------- Axis Combination

Quick View Settings

Tool Diameter 05
Corner Radius  0.25

Feed Rate 62 5856
Spindle Speed 9774
Coolant Off

Tool Length 3
Length Offset 1
Diameter Offset 1
CFlane /TFla.. TOF

Toaol 1/2 BALLEMNDM...

= edited
& =disabled

(") Roughing
(@) Finishing
= Diri
“-ll l rve
o = . K
Waterline Horizontal Area Faster
) B @
Pencil Spiral Fadial Check
Containment

Approximate start point

o [l

v )[x] © [2]

Mastercam



Tool ) 4

Veelg tidigere anvendte g12 mm kuglefraeser
7| Surface High Speed Toolpaths - Scallop =

YEHHNE =

Ml Toal diz; 120
— 1 Corner radiug; 8.0
E eee '!! ! d 12. BALL EMDMILL
L= ‘ Toal ; -
Al [® = 3.BAL.. CAC4OMT peiname
Steep / Shallow B4 - T2 BU.. - 1 Tool#: 1 Len. offset; 1
Linking Pararmeters 17 ) 1
Home / Bef. Paints Head # - Dia. offzet:
&ic Filker / Tolerance
Planes [wCS)
- Coolank
- Canned Test . o
Misc: Values I Spindle direction;
L T Feedrate: 5092.8 Spindle speed: G366
4 m | r S S
Quick Yiew Settings FPT: 0.2 £s 2400
? Safety zone enabled Right-click for options

Tool 12 BaLLE. =

) Plunge rate: 53.64 Retract rate; 63.64
Tool Diameter 12 Select library toal... [ Filter Active :
|| Force tool change Fapid Retract

Comer Radius B

Fe?d Rate 50928 T ool inspection / change
Spindle Speed 5355 @ 100000 Milimeters

Coolant On Force refract every : )

ToolLength 75 ® Minutes

Length Offzet 1 —

Diarneter OFF.. 1 o
i || ETe

Comment

= edited
& = disabled

v /[ %] B 2]

Mastercam




Cut Parameters ,.

7

Ga til parametrene og saet “Stepover” til “0.5” og
fraveelg “inside to out” indstillingen

Cutting method Ore'way -
Stepover 05 I

[T] Expand inside to out
Scallop height 0.005211

K.eep toal dowvn within

Drawn & up il (") Digtance 3817392

Overlap @ % of tool diameter 3
Shallow angle

T ool containment Tip comp

I:_::ump?nsate e B n B ] Stock to leave 0.0

) Ihzide @ Center (1 Outzide o wallz ’
Offzet diztance - Stock to leave 0.0

m o floars '
Add offzet distance to tool radiug

Total offset distance = 0

Mastercam



Operation #5

Backplot veerktgjsbanen

Mastercam



Operation HE

Den 6. operation bliver en Finish-Waterline
bearbejdning med en g6 mm kuglefreeser.

Toolpath = Waterline
Stock to leave = 0.0
Step down =0.4
Stock = Level #1,5,10,11
TCB = Level #5 |

Husk!

Lag 1, 5, 10 og 11 skal veere
synlige — afkrydsede.

.....

Mastercam



Operation #6 4

' 4

Kopier den 5. operation og ga til parametrene

el HE tdachine Group 1
w-dll Properies - Genetic Mill
=& Rough
- w3 1-5urface High Speed (Area clearance) - PWCS: TOF] - [Tplane: TOP]
--D 2 - Surface High Speed (Rest roughing) - WCs: TOF] - [Tplane: TOF]
: w [J 3-Surface High Speed (Festroughing) - PACs: TOF] - [Tplane: TOF]
=88 Finish
= 4- Surface High Speed (Horzantal) - [WCS: TOF] - [Tplane: TOF)
-] Parameters
----- @ #4-05000 EMOMILLT FLAT - 1/2 FLAT EMDMILL

= Geormetry -
22 Toolpath - 326.8K - LEARNING LUNCH.NC - Program # 0

5 - Surface High Speed (Scallop) - (WCS: TOF] - [Tplane: TOF]

e Move before

..... L& =FHERE - 1/2 BALL EMDMILL
Move after

-]
§ Copybefore ) EarNING LUNCH.NG - Pragram # 0
. Copy after

Cancel

Mastercam



Veerktgjsbane Type

| parametrene aendres bearbejdningstypen til
“Waterline”

7 Surface High Speed Toolpaths - Waterline ==
ETTIEE
v. Ez:path Type = ~ Pt

- Holder (@ Finizhing

- Cut Parameters = [i_l,\; 1 — é
Trirn bo stock. .

Tranzitiong Scallop Horizontal drea Raster Pencil
Steep / Shallow
- Linking Parameters

Home / Ref. Paints I\
= o

- & Filer / Tolerance || Spiral Radial Hybrid Praject
- Planes [WC5]

- Coalant

m

Containment boundary

i ml bk |[® ]

Quick Wiew Settings

Approximate start point

Toal 12 BALLE. =
Tool Diameter 12
Comer Radius B

FeedRate 50928 £ Lurves .
Spinde Speed 5356 m | B o
Conlant n = =

Tool Length 75 Foints

Length Offset 1 I 10
Diameter OF.. 1 - m| & || ®
L) n [ 3

W = edited

& = dizabled

v | %] &[] 2]

Mastercam



Surface High Speed Toolpaths - Scallop

Veerktgjsbane Type / (

Skift TCB (veerktgjs graensekurve) tilfgj den ydre

rektangle (level 5)

- Cut Parameters

& Rest Material

----- Transitions
Steep / Shallow
- Linking Parameters

- Arc Filter { Tolerance
- Planes (WCS)

-~ Coolant

- Canned Text

- Miscellaneous Values
- Axis Cambination

(") Raoughing
(@) Finishing
= Diri
"-ll 1 rve
e s, =
Waterline Harizontal Area Faster
X
Pencil Spiral Fadial Check

Quick View Settings

Tool Diameter 05
Corner Radius  0.25

Feed Rate 62,5856
Spindle Speed 9774
Coolant Off

Tool Length 3
Length Offset 1
Diameter Offset 1
CFlane /TFla.. TOF

Toaol 1/2 BALLEMNDM...

= edited
& =disabled

Containment

Approximate start point

o |l

(vI[x] © [2]

Mastercam



Tilfoj

“fill hole” overflader til “Drive” surfaces
(bearbejdningsoverflader).

Surface High Speed Toolpaths - Scallop

X

[ Cut Parameters
& Rest Material
------- Transitions
------- Steep / Shallow
inking Parameters

-------- Avrc Filter / Tolerance
........ Flanes (WiCE)

........ Coolant

-------- Canned Text

-------- Miscellaneous Values
-------- Axis Combination

(") Raoughing
(@) Finishing
=l i —
=e L]
Waterline Harizontal Area Faster

@

Fadial

Diri

Lol
Check

Quick View Settings

Tool Diameter 05
Corner Radius  0.25

Feed Rate 62,5856
Spindle Speed 9774
Coolant Off

Tool Length 3
Length Offset 1
Diameter Offset 1
CFlane /TFla.. TOF

Toaol 1/2 BALLEMNDM...

= edited
& =disabled

Containment
g

Approximate start point

(vi[x] © [ 2]

Mastercam



T|:||:||.
|:| fler

- Cut Parameters
- Steepf{Shallow
- Linking

- Arc Filter f Tolerance
- Transition Motion

- Flanes MWCS)

- Coolant

- Canned Text

- Rest Passes

Veerktgj

Veelg en g6 mm kuglefraeser
Select Tool (Veelg vkt.)

Surface High Speed Toolpaths - Waterline

" olpal
‘..---TDD|

- Coolant

[Pl

= Cut Parameters
Transitions
Steep/Shallow
- Linking Parameters

- Arc Filter/ Tolaerance
- Planes (WCS)

- Canned Text
- Miscellaneous Values

CQuick View Settings

Tool 14 BALLEND..
Tool Diamet.. 0.25in
CornerRadi.. 0125in.
Feed Rate B.4in/min
Spindle Spe.. 2139 rpm
Coolant Off

Tool Length  Oin.
Length Offset 3
Diameter Off.. 3

CPlane /TPl TOP

Select librany tool

[~ Toolinspection / change

Farce retract every

Right-click for options

[ Fiter Active Filter

@ |400.0 Inches

¢ |4no Iinutes

Tool diameter.

Corner radius

0.25

1

0.125

Toal name: IM‘4 BALL ENDMILL

Tool number.

Head number.

3

1

Length offset:

Feed rate

Flunge rate

6.4

6.4

i

[ Force tool change

Spindle speed, 2138
Retractrate: |

[v Rapid Retract

3
Diameter offset: |3
4

Comment

Mastercam



Cut Parameters

Aben “Cut Parameters” og sat “Stepdown”
(dybdespanen til “0.6 mm”

s

5| Surface High Speed Toclpaths - Waterline =
YEHE E =
- Toolpath Type -
Tool [ Cutting method Clirnb -
Holder Stepdown
B Cut Parameters I Stepdown 0E i i
- Trirn to stock
- Tranzitionz = (7] Aad cuts
- Steep / Shallow
= Lirking Parameters tin stepdawn 0.06 —_—
- Home # Ref. Paints t 2 profile 10
. Yot Feep tool down within
arc Filter # Talerance | ) 1
Planes [WLCS) [ Comer rounding (1 Digtance i
+ Coolant ) - ]
- Canned Test bl 2 radivts 03 @ % of tool diameter 200
- Mise Val W
01
[uick Wiew Settings Difztidzrance Optimize cut order
Tool B BALLEM. = ;
i T
Tool Diameter E Tool containment Tip comp p -
Comer Radius 3 Compensate to: ]
FeedRate 50928 3 ) Inside @) Center © Dutside Stack to leave 00
Spinde Speed BI6E _ 0 on wallz )
Coalant On Offset distance Stock to leave -
ToolLength 35 Add offzet distance to tool radius on floors )
Length Offzet 2
Diarieler a2 L Total offzet distance = i] Sotsccint:cll(eave oo
4 1 2
= edied
& =dizabled

%) &2
Mastercam




Operation #6 4 {

Backplot veerktgjsbanen

Mzztercam



Operation 4P

Til 7. operation veelges Finish-Scallop med
en g6 mm kuglefraeser.

Veerktgjsbane = Scallop
Slettilleeg = 0.0
Overlap = 0.4

Raemne = Level #1, 11
TCB = Level #5

Mastercam



Operation #7 4

Kopier 6. operation og editer parametrene

. 88 Machine Group 1

w1l Properties - Generic Mill

=88 Rough

- @[3 1-Surace High Speed (Area clearance) - (WCES: TOF] - [Tplane: TOF]
3 2- Surface High Speed (Fest roughing) - [WCS: TOF] - [Tplane: TOF]
- @[3 3- Surface High Speed (Rest roughing) - [A/CS: TOF] - [Tplane: TOF]
=22 Finish

= 4- Surface High Speed (Horizontal) - [4CS: TOP] - [Tplane: TOP]
[ Parameters
----- ¥ #4-05000 ENDMILLY FLAT - 1/2 FLAT EMNDMILL
=B Geometry -
~2Z Toolpath - 326.8K - LEARMIMNG LUMNCH NG - Program # 0
= & - Surface High Speed (Scallop) - PACS: TOF] - [Tplane: TOF]
[ Parameters
----- ¥ #1-05000 ENOMILLZ SFHERE - 1/2 BALL EMNDMILL

= W Geometry -
-22 Toolpath - 847 6K - LEARNING LUMCHNC - Program £ 0

OPa Move before
| Move after

B Toi_ COPYDEOr® i UNCH NG - Program #0

Cancel

HERE - 1/4 BALL EMDRILL

Mastercam



kift strategi “Toolpath Type” til “Scallop”. Genvalg TCB'’s
(veerktgjsgreensekurve) og veelg geometrien palag 17

Surface High Speed Toolpaths - Scallop

X/

() Roughing
(®) Finishing
........ |I — |l Dri\u"e
[ Cut Parameters — —_ —_—
& RestMaterial e * ey l b l l ® ]
-------- Transitions Waterline Harizontal Area Faster
-------- Steep { Shallow {0) le\Df”B--- l & ]
-------- Linking Parameters
-------- Arc Filter{ Tolerance
-------- Flanes (WCS) ﬁ @ @
........ Coolant
________ e o Pencil Spiral Radial Check
-------- Miscellaneous Values (D)l s ll & ]
-------- Axis Combination
Contai t
Quick View Settings S
Taoal 1/4 BALL EMDM... (B)I b ll ® ]
Tool Diameter  0.25
Corner Radius - 0125 " "
Food Rate 15 5448 Approximate start point
Spindle Speed 4589 l l ]
Coolant Off bk ®
Tool Length 25
Length Offset 2
Diarmeter Offset 2
CPlane /TFla.. TOP
= edited
o (V%]

Mastercam



Surface High Speed Toolpaths - Scallop

[ Cut Parameters
& FRestMaterial
-------- Transitions
........ Steep / Shallow
-------- Linking Parameters
-------- Arc Filter / Tolerance
........ Flanes (WCS)
........ Coolant
-------- Canned Text
-------- Miscellaneous Values
-------- Axis Combination

Genveelg Drive surfaces (bearbejdningsoverflader) og
veelg overfladerne palag 1

Quick View Settings

Tool Diameter  0.25
ComerRadius 0125
Feed Rate 15.6448
Spindle Speed 4383
Coolant i
Tool Length 25
Length Offset 2
Diameter Offset 2
CPlane /TFla.. TOP

Toal 174 BALL EMDM...

= edited
& =disabled

() Roughing
(®) Finishing
|| =11 - Dirive
= B E B w[)[@]
Waterline Harizontal Area Raster
(0 lCADflIe l & ]
L B &
Pencil Spiral Radial Check
o[+ ][ @]
Containment
o[+ (@
Approximate start point
> [ ® |




Operation 41

Backplot veerktgjsbanen

Mastercam



Operation #8 4 {

Til 8. operation veaelges Finish-Pencil
vaerktgjsbane med en g3 mm kuglefraeser.

Veerktgjsbane = Pencil
Slettilleeg = 0.0
Step over = .25
Antal overlgb =8
Raemne = Level 10
TCB = Level #15

Mastercam



Operation #8

Kopier 7. operation og editer parametrene

I ij‘E kMachine Group 1
w1l Fropetties - Generic Mill
=-88 Rough
- @ [31-Surface High Speed (Area clearance) - WCS: TOF] - [Tplane: TOF]
-3 2 - Surface High Speed (Rest raughing) - (WCS: TOP] - [Tplane: TOF]
_ #-[J 3 - Surface High Speed (Rest roughing) - [(wCS: TOF] - [Tplane: TOF]
=-22 Finish
=B 4- Surface High Speed (Harizantal) - PACS: TOP] - [Tplane: TOF]
-] Parameters
----- ¥ #4-05000 ENDMILLT FLAT - 1/2 FLAT EMNDAMILL
-l Geometry -
22 Toolpath - 326.8K - LEARMNING LUNCH.NC- Program # 0
=B 5 - Surface High Speed (Scallap) - WCS: TOF] - [Tplane: TOP]
-] Parameters
----- ¥ #1-05000 ENDMILLZ SPHERE - 1/2 BALL EMDMILL
=l Geaornetry -
22 Toolpath - 847 6K - LEARMNING LUMNCH.MNC - Program # 0
=B B - Surface High Speed (watetling) - [WCS: TOP] - [Tplane: TOP]
-] Parameters

----- ¥ #2-0.2500 ENDMILLZ SPHERE - 1/4 BALL EMDMILL
E—jn Geometry -

[ Geometry-18 Drive
& Geametry - 2 Cantainment
22 Toolpath - 796 5K - LEARMNIMNG LUNCH NC - Program # 0

'C5 TOF] -[Tplane: TOF]

Move before
Move after
Copy before

NG LUMNCH MG - Program # 0

ERE - 1/4BALL ENDMILL

Cancel

Mastercam



Veerktgjshane Type  / (

Skift strategi “Toolpath Type” til “Pencil” og veelg
“Containment boundary” pa lag #15

% | Surface High Speed Toolpaths - Pencil =
VREHWH & =
----- + Toolpath Type e i
e Tl M Drive
- Helder @ Finishing (6]
' || =
- Cut Parameters |I —_ p— CAD file
- Trim to ztock L [—A—_A; * (o &
- Transitions : W aberling Scallop Harizontal Area Raster
- Gteep / Shallow
< Linking P, f
. inking Parameters @ l\ Check
- Arc Filter / Tolerance | E [ (0)
- Planes [WLS) Spiral Radial Hybrid Project
- Coolant B
- Canned Text
- Misc Values .
[ i Cinnitral - Containment boundary
Quick Yiew Settings i r )
Tool B BALLEM. »

Tool Diameter B
Comer Radius 3

FeedRate 50928 Cuwes o :
Spindle Speed G366 m| k& 47 3}
Coalant On : = 2
ToolLength 35 Faints

Length Offset 2 [ 1T |
Diameter Off.. 2 - m| & || ® |
4 e 3

= edited

& = digabled

v [ %] &][2]

Mastercam




= Cut Parametars
Steep/Shallow
- Linking

- Arc Filter f Tolerance
~ Transition Motion

- Flanes (WCS)

- Coolant

- Canned Text

- FestPasses

Veerktgj

Veelg en 23 mm

Kuglefraeser

Select library tool

7| Surface High Speed Toolpaths - Pencil

YR HH E

/
/
/
/

Tool Diameter B
Comer Radive 3

Select library toal...

Feed Fiate 5092.8 2 Tool inspection / change
Spindle Speed B3EE
Coolant On Force retract every
Tool Length 35
Length Offset 2
Diameter Q... 2 2
To batch
4 n 3 D o hale
v = edited
& = disabled

W Tool dia: B0
3 Aszembly Ma ToolMame  Haolder Mame [ "
— Comer radius: 3.0
Ut " B 1 12.BA.. CA4C40ME 1
ut Parameters ]
2 B BAL.. CAC400ME F
Taal - B BALL ENDMILL
T : 3.BAL. CAC40011 oeiname
3 B 4 12.BU 1 Tool#: 2 Len. offset: 2
Linking Parameters
Head # -1 Dia. offset: 2
Arc Fiter / Tolerance
Planes [WiC5)
Coolant B
Canned Text
3 Misc Values . .
Spindle direction: | Ciwf
G v Conta . sbdledlctiar
4 1 + Feed rate: 5092.8 Spindle speed: 6366
< | y B ] 3 S S
Quick Yiew Settings FPT: 02 cs 1200
& Safety zone er’led Right-click for options
Tool B.BALLEN Ja Plunge rate; 53.64 Retract rate; 53.64

|| Filter Active

@ 100000

|| Farce tool change Fapid Fetract

Comment

Millimeters

v ][ %] @[ 2]

Mastercam




Veerktgj] 4 4

Veelg en 23 mm Kuglefreeser et veerktgjsbibliotek

Aktiver “Filter”’-funktionen, for at lette valget

¥ Tool Selection - C:\users\public\documents\shared mcamu7\MILL\TOOLS\MILL_MM.TOOLDB (5w
C:huzershpublich, . \MILL_MM.TOOLDE
# Agzembly Mame  ToolMName Holder Mame Dia. Corrad. Length # Flukes Type Ra.. \
oo - 1BUL. - 10 02 E00 4 En.. Co..
B2 - 1BUL. - 10 04 S0 4 En.. Co.
ERLE! - 2BUL. - 20 02 500 4 En.. Co.
yoms - 2BUL. - 20 D4 BO0 4 En.. Co..
§oo1s - IBUL. - 30 02 S0 4 En.. Co. .
ERLE - IBUL. - 30 04 500 4 En.. Co. 59 of £52 ton
B - FLBUL. - 30 1.0 500 4 En.. Co.. o B 1ok
ERIE! - 4BUL. - 40 02 S0 4 En.. Co. _
PIRAL - 4BUL. - 40 10 0 4 En. Co. LR
U120 - 5EBUL. - 50 1.0 500 4 En.. Co. © l””'s y
IR E - SEUL. - 50 20 500 4 En. Co.. pplinsallles
ERE - EBUL. - 50 1.0 500 4 En. Co. . ol
o1 - EBUL. - 50 20 S0 4 En.. Co.
b1 - 7EUL. - 70 10 500 4 En.. Co.
i 15 - 7BUL. - 70 20 500 4 En.. Co..
§o1% - 7BUL. - 70 30 S0 4 En.. Co.
b1 - SEUL. - 80 10 500 4 En.. Co. - l v ] [ b 4 ] [ ? ]

Mastercam



Veerktgj] 4 4

Veelg en 23 mm Kuglefreeser fra et vaerktgjsbibliotek
Indstil “Filter”-funktionen:

1. Veelg f.eks kun kuglefreesere/ballnose

Bestem diameter betingelse

Bestem evt. diameter eller interval

y

Tool List Filter

WD

=
C—
d

M Cormer Full
Tool Matenial
HSS Ceramic
Carbide Uszer Def 1
Ti Coated Uszer Def 2
[ All ] [ Maong ] [ Copy job zetup mat| ]
v ][ %] 2]

Mastercam



Afslut

3! Tool Selection - C\users\public\documents\shared mcamx7\MILL\TC

C:husershpublich.. \MILL_MM.TOOLDE

# Azsembly Name  ToolMame Holder Mame Dia.  Cor rad.
W27 - aBaL. - a0 158

N

Nu vises kun de veerktgj,
der opfylder de stillede
betingelser.

Veerktgj ) ¢

Indstil “Filter”-funktionen:

Bestem diameter betingelse

2
3. Bestem evt. Diameter eller interval
4

1. Veelg f.eks kun kuglefreesere/ballnose

Veelg en 23 mm Kuglefreeser fra et vaerktgjsbibliotek

1) 2) 3)

[ ]

Tool List Filter

Tool Tupes

Toal Dianneter !

i

o

d
7

1y
I

I
n
l

Al

J

Hone

Operation masking

Mo operation maszking

Reset all

Unit masking

[ Mo urit masking

Fiadius Typ
Mone Cormer Full
Tool Matenial
HSS Ceramic
Carbide Uszer Def 1
Ti Coated Uszer Def 2
'l [ Al ] [ Mang ] [ Copy job zetup mat| ]

(v ][ %] 2]

Mastercam



“Overthickness” = 0.0

Skeaere data

Saet “Stepover” = 0.25, “Max. antal offset” = 8 og

= | Surface High Speed Toolpaths - Pencil

vREHE E=

- Toolpath Type -

- Tool

m

- Steep / Shallow
Linking Parameters

Arc Filker / Tolerance

- Planes [wCS)
- Coolant | |
Canned Text
e lize Walues
- Atz Cantral i
L) F—T—
Guick Wiew Settings
Todl 2 BALLEN. =

Tool Diameter 2
Corner Radivz 1

Feed Rate 5092.48
Spindle Speed B3E6
Coclant On
ToolLength 12
Length Offset 5

Diameter Off... 5 &
L) F—TT—

= edited
& =dizabled

Cutting riethod One'ay -
Stepover W
Scallop height 0.007843
Lirvit # of offzets ta 8 I
Reference tool diameter B.5
Owerthickness o0 I
Bitangency angle 160.0

Dawn / up mill
Owerlap 1.0
Shallaw angle 5.0

Tool containment

Compensate ta: 1]

0 Inside @ Certer () Outside
Offzet distance 0.a

Add offzet distance to tool radiug

Total offset distance =

Keep tool down within

() Distance 3.053915
@ % of tool diameter 50.0
Tip
Tip comp u h
Stock to leave 0.0
on wealls
Stock to leave 0.0
ot floors

X[ 2

Mastercam




Operation H8

Backplot veerktgjsbanen

Mastercam



Det faerdige emne.

Verificer hele veerktgjsbanen:

-2

o~ —

-
-

5 =7

Mastercam



