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MASTERCAM

A program! fielepitese
Eobb: fnkciok
Menurendszer
Geometrial modulok
Szerszampalyak
Technoelogia segites
Posziprocesszalas



MASTERCAMI mintapeldak



Feladat:

sikmalras esjzsebmaras gyakorlasa
nyersdarab; beallitas
Szerszamvalasztias

killonfiéle zsebmarasit modszerek
Vizualizalas



Munkadarab betoltése

Marm menu — Erle — Get
u/
folderbol

A Mastercam) szol, hogy: inchi rendszerd
darabot olvasott be, atvalt angol
merekegysegre

Toltstik be a pocket nevul fiajlt



Atvaltas metrikus rendszerre

Main menu — Screemn — Configure

Current configurationsfiles az English
helyett valasszuk al Metric-et (azaz inch
iendszer helyett ar metrikisat)



Konfiguracios ablak

System Configunation @

Current RaAk allocation =

b azirmumn number of points per zpline 4I:II:II:I
b aximurn number of patches per zuface a“.I:II:II:I

b aximurn number of enk or undelete 5I:II:I

D atab : allocation in K.B = 2000

Toolpath allocation in KBytes -'-1.I:II:II:I

ation file




Mentés

Mentsuk elfa fajlt
A rendszer fielajanlja:

[mcamO/mill/meO konyviarat, ez
elfogadhato



Nyersdarab: beallitasa

MaiR menu
oolpath szerszampalya
Jolo Setup munkabeallitas




Jop Setuprablak

i21 Job Setup @@

I axirmurn F PR
number

[~ Ad ed on arc

HOME

MPFAM




Homlokfelllet marasa

@) 4
Face sikmaras
Doene kész



Megmunkalasii adatok

Facing - C:\MCAMIWMILLANCI\POCKET.NCI - MPFAN 2]

T ool paramet acing parame

Lef koo ick! ta edit or define new

T ool name I Taol dia 200

Feed rate Program # ] Spir

start  |100 Coolant I Off - I

Seq. inc. I

Fief point...

Change MNCI...

T/C plane. ..

[ Tohatch Canned text...




Szerszamvalasztas

Jobbrgomis

Get tool fremilibrary.

2 25 Ujjmarot valasziunk
[FACING PalaMELErs



zerszampalyal parametere

Facing - C:\MCAMIMMILLINCI\POCKET.NCI - MPFAN 71X

T ool paramet Facing param

Tip comp:

ental

" nc

Depth... 0o

=] ~ |ncremental

ion tolerance:




OK

A Mastercam elkésziti'a szerszampalyat,
amely a kovetkezohoz hasonlo [esz:



(‘\l

Szerszampalya




Zsebmaras

Viain menu

oolpath szerszampalya

Pocket zsebmaras

Chain zsebkontlr

A'jelolt pontban klickeljink a lancra
Done kész




Forgacsolasi parameterek

Jobbrgomis

Get tool from library: szerszamvalaszias a
szerszamkonyviarol

2 10/ ujjmarot valaszutnk

Pocketing parameters zsebkialakitas
paliametere



Zsebkialakitas parameterel

Pocket (Standard) - C:\MCAMIWMILLANCIPOCKET.NCI - MPFAN X
Tool parameters P ting parameters | Roughing/F i pararn ]

100.0

] Tip - ]
0.0 : ' = | Sharp -
t.' .: = : i i |:|_|j||:|1

"~ Incremental

" Incremental

* |ncremental

Advanced. .

S q &




orgacslevalasziasi stratégia
kivalasztasa

Pocket (Standard) - C:AMCAMOWMILLANCINPOCKET.NCI - MPEAN @
Tool param -

Iv Ro

F'arallel Spua [IE o iré High

entity
[T Machine finizh Aly at final depth

[v M achine finizh ter roughing all po




\/izualizalas

Operations Manager
Backplot gomi

\/erify opcior bekapesolva (YY)
RUR



£

A zsebmaras eredmenye

[ﬂ]w' Mastercam Mill Version 9.0 - C:AMCAMPWMILLMWMCOPOCKET. MCH 0= Im
- = =]
L[+ [?[@¢&fale]+Re[s|0]D]¢ @@ @[D|ASRAER O @e8 = | /[ -]~] =
Backplot: X -20.042 ¥ 42.133
Step 3
Run w
Display ﬁ
Show path N n
Show tool Y %
Show hold N _j
MC9 name —_
Verify Y
MC3 file Y
—
BACKUP B
MAIN MENU =
Z: 0.000 E
Color: 10 |
Level: 1 Fa
Attributes £
Groups -
Mask: OFF -
WCS: T —
Tplane:OFF @
Cplane: T et )
Guiew: | &
b

MC9 file name: Current
Machining time = 5 hours, 45 minutes, 7 seconds. Please use Setup Sheet to get a machine-specific time estimate.

= = 5 3 i DY




Megallapitasok

[Llathato, hogy: a megmunkalt feltileten
,Szigetek” maradtak, tehat a parhuzamos
spiral levalasztasi stratégia nem megfelelo.

Uj stratégiét kell valasztani.



Levalasztasi strategia modositasa

Operations Manager

Parameters; ikon

Roughing/Einishing parameters; fitl
Constant OverlaprSpiral modszer, allando
atfiedes

Poecketing parameters

Advanced gomb, atfiedesi parameterek
beallitasa



Levalasztasi strategia modositasa

Operations Manager

Regen Path gomb), szerszampalya
iegeneralasa

Backplot:
RUM

Ezuttal nem maradiak megmunkalatian
feltek



Am E’Jve et eredmenye

[ﬂiw Mastercam Mill Version 9.0 - C:\MCAMIAMILLAMCIAPOCKET. MCY = |3 Imi:l
L[+ [?[@]< 1R[] w[3] BEF[O[@E[Z [/ [ [~]] =
Backplot: X -25.335 Y 19.418
Step 3
Bun w
Display g
Show path N n
Show tool Y %
Show hold N &
MC9 hame —_—
Verify Y
M9 file Y
—
BACKUP B
MAIN MENU =
Z: 0.000 55]
Color: 10 [ ]
Level: 1 Cai
Attributes £
Groups ﬂ
Mask: OFF -
WCS: T =
Tplane:OFF @
Cplane: T B
Guiew: | i
b

MO39 file name: Current
Machining time = 6 hours, 5 minutes, 54 seconds. Please use Setup Sheet to get a machine-specific time estimate.

= = ~ ] i €L
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SEgitsegevel
. ::‘J ! Wy Na ~d
121 Mastercam Mill Version 9.0 - C:AMCAMIVMILLUMCS\POCKET. MC9 — J—Im@

SetEFD]@E[=[ /[~

X 52.776 Y -10.765

RIS

R A SN ENEY

t
+«Cl+
+

W

E

HIL Bl sweiSouy

—

BACKUP Z
MAIN MENU |
Z: 0.000
Color: 10 1]
Level: 1 2
Attributes -
Groups ﬁ
Mask: OFF |
WCS: T B
Tplane:OFF @
Cplane: T s
Gview: | 2
m

@




Szerszambelépes beallitasa

BACKUP! visszateres az Operations
Vanagerie

Palameters
Roeughing/FInishing parameters
Entry-helix gombr belEpes parameterel



Belepesil parameterek

HAA-L gariiEEELELIE up Trw MTEL A WETE S CMTEEA L M TR B M el B el Tl (LT TR ] 3 -

HelixxRamp Parameters @

Helit | Famp |

Direction

v Fallow boundary

Iv On failure only
if length excesds: 100.0
Plunge angle:

[f all entry atternpts fail

v Dutput arc moves * Plunge € Skip
ve skipped boundary

Tolerance:

Iv Center on entry point




Viodositott sz

afiszampalya




D

Belepesi pont specifikalasa




Belepesi pont specifikalasa

Viaim menu

eolpath

Pocket

Ramutatunk az 1. majd a 2. pontra
Doene




Lepesek

Visszatertink a Roughing/Einishing
parameters; ablakida

Bekapesoljuk a llead! in/out gomiet

Beallitjuk a megkozelites es eltavolitas
parametereit



A megkozelites es eltavolitas
Parametere

Prclat (Ctandardl - CoOMCAMOLAT T AKCRDOCKET KWCL - MDEAM ? 4

Lead In/Qut ?X

Eritry
Line Line
¢ Perpendicular nigent " Perpendicular  © Tangent

Length: |:|.|:| = (0.0 Lenagth: 100.0 = [10.0
R arnp height: 0.0 Ramp height: I:I_ 0

Arc

F adius:




= ‘ AN\
Credmeny.
AMPMILLAMC APOCKETT . MCS Sl _]
|

S| € lo|e[®o]&PEN[@R = | /[ N[-]~

Toolpaths: Screen-Fit
Hew
Contour
Drill
Pocket
Eace
Surface
Multiaxis
Operations
Job setup
Hext menu

%

&
&

IIL; AT sweiSouq E u 2

E

BACKUP
MAIN MENU

Z: 0.000
Color: 10
Level: 1
Attributes
Groups
Mask: OFF
WCS: T
Tplane:OFF
Cplane: T
Guiew: |

FREEE R EEE

& = -3 i & Ml



NC fajll letrehozasa

Operations Manager
Nyomjuk megd arPost gomot

A Change Post gomb; segitsegevel
kivalasztjulk a vezerles posztprocesszorat

Elmentjik NCI eés NC file-kent



Feladat:

Zsebmaras
Szigetek |etrehozasa
Klpos fal kialakitasa



Zseb marasa

Az elso mintafeladatban megismert modon
toltsuk be ai/.

felderbol az Islands-
mm| fiajlt

Egyesitsiik al zseb geometriajat a
kovetkezo modon:



Zseb marasa

ViaiR menu
eolpath
Pecket
Alrea

Doene




Szerszamvalasztas

AZ elozoekben megismert modon a

szeszamkonyvtarboll valasszunk @15
Ujjmarot
Beallitjuk a zsebmaras; parametereit:



A zsebmaras parameterel

Pocket (Island facing) - C;\CAMIWAILLINCIMSLANDS -t NCI - MPEAN s

5 ting parameters | R oughing/Finishing parameters ]

1 oo tachining dir
€ |fcremental

& Climb
Tip comp

Roll cutter

k to leave

. to leave

Pocket bype: 5l i

Facing...




A melyites parameterel

Depth cuts

b ax rough step
# Finizh cuts
Finizh step

I_ K.eep tool down

v Usze izland depths

v Tapered walls

Cuter weall taper angle

lzland taper angle

Depth cut order
Oy By pocket i~ B y depth




A homlokfeltlet marasanak
parametere

m.jl'ﬂw

2 )]

Owerlap percentage:
Cwerlap arountk:
Lpproach dizstance:
E =it diztance:

Stock abowve izlands:

Cancel




Forgacslevalasztasi strategia

Pocket (Island facing) - C:\MCAMPUAILLANCIMSLANDS -M.NCI - MPFAN 3

Tool parameters I F'I:II::I-::_EEtiﬂg parameters F:l:lLJEI}'Iir'Ig.-"FIFIiE ng parameters |

v Rough Cutting method:  £igzag

= [E]

iral, korph Spiral
Clean Comers

|
[~ HMinimize tool burial [ Entry - helix

I Spiral in: ; = High Speed...

¥ Finish

Mo. of pas I Finizh pa

% Finizh auter boundary Cutter compenzati
[~ Start finizh at closest entity [ Cptin

I- F.eep tool down

A A A i

5 I_"ngfl

e | — |~ | = | U [ [ b lm

e e M P e P e e, S iy el e s el o



Szerszam be-€es Kilepes parameterei

Prclkat fleland facinnt - C-WRUC ARMOWRLIT T ARKC VST ARNDK WA KCLD - MDFAR 2 | 5{'
B

Lead InfOut HEd

3 E ritry
Line
" Perpendicular ™ Tangent ~ Perpendicular ™ Tangent
Length: 0.0 = (0.0 Length: IZI_I:I = 0.0
R amp height: 0.0 R amp height: 0.0
=~
A A
Fadius: 20.0 = [12.0 R adius: e0.0 = [12.0
Sweepn: 90.0 90.0
Helix height: 0.0 Helix height: 0.0
; [ Use entry point [ Usze exit paint
[ I
[ Enter an first depth cut anly [ Exit on last depth cut anly
Ok

B o N - e e e



Credmeny.

1 . THIR . v AL A L G 1 CLL T 1 v bd ] “LIC] f TTE T
[ﬂj': Mastercam Mill Yersion 2.0 - CAMCAMSATUTORIALSWILL TUTORIALYMETRICKISLANDS -MM. MCS. = |8 |m

<[ 2|a¢l&]alal+ R @] EEIEIEEAE .F"..‘O‘J‘w—ﬂz‘/‘m““r’
3

]

=

BACKUP T
MAIN MENU =
Z 0.000 E
Coll_z:el: 110 |
Attributes ]
Groups =
Mask: OFF ]
e 5
Cplane: T ]
Gview: | @
b i




Feladat:

Eeltletek Ietrehozasanak gyakoerlasa,
Eeluletek megmunkalasanak gyakorlasa,
Szerszamvalasztas,

Megmunkalasi parameterek valtoztatasa,
Vizualizalas,



Nehany: feltlettipus a Mastercam-
ben

Hojfe
Coons
Rulea
Revolve
SWeep
Drafit
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X 51.558 Y 24.534

El

Unselect
Done

BACKUP
MAIN MENU

Z: 0.000
Color: 10
Level: 1
Attributes
Gi

s I EE S T HEESEE = 6 [

=]

S|

L [

Chaining mode: Full Chai
Sync Mode: None

g mask: None



| ofted

am Mil

F = 0= 21a] + [@]alE [

X -51.307 Y 65.061

==

=~

S

W

Lofted surface: define contour 1

Chain
Window
Single
Section
Point
Sync
Last
Unselect
Done

BACKUP
MAIN MENU

Z: 0.000
Color: 10
Level: 1
Attributes
Groups
Mask: OFF
WCs: T
Tplane:OFF
Cplane: T
Gview: |

Chaining mode: Full Ch
Sync Mode: None
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i
g
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= Ir
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RUIEE

SIS

JBIEFN@

El/[P>]a]+ [lm

&0

Single
Section
Point
Sync
Last
Unselect
Done

BACKUP
MAIN MENU

Attributes
Groups
Mask: OFF
WCs: T
Tplane:0OFF
Cplane: T
Gview: |

Chaining mode: Full Chal
Sync Mode: None

mask: None

X -18.785 Y 89.987

55 9.0 Production|

Bo]C]=E

N TS s

I

S = L,

=

=




Hz |~ 2]e] - |oleE ]

X 0.963 Y 48.970

D9P|®

Section
Point

El

Unselect
Done

BACKUP
MAIN MENU

Z: 0.000
Color: 10
Level: 1
Attributes
Groups

Gview: |

R R R R E EEE

= |y L

)

OE S

)

Ch
Sync Mode: None

= L] Lt




SWEPL

1=l P g P = I

X 11.540 Y 91.161

?]

ne the across cor

EEEIEE

Section
Point
Sync
Last S|
Unselect
Done
£
BACKUP (T
MAIN MENU Q
Z: 0,000 4]
Color: 10
Level: 1 E
Attributes o
Groups \)
Mask: OFF W
WCS: T b |
Tplane:OFF =
Cplane: T __,\
g =
(6l
L
@
o]

b

Ll

(EE Rl

Chaining mode: Single Chaining mask: None
Sync Mode: None

= L2 Ll




rcam Mil

)

EIE

=
)

?

e[ (S5

b= ) S P ST EA EZ S 1P

Section
Point
Sync
Last
Unselect
Done

BACKUP
MAIN MENU

0.000
Color: 10
Level: 1
Attributes
Groups
Mask: OFF
WCs: T
Tplane:OFF
Cplane: T
Gview: |

Chain I
Sync Mode: None

X 25.2571 Y 27.018

T EEEEERER ® EEE

FErNEE R

= Ir

)

i 2

i
g
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910,01

G

H#solel

(=[] ~a)+

ceg D]

Select Curves that intersect at the upper-left comer

Angle

BACKUP
MAIN MENU

Z: 0.000
Color: 10
Level: 1
Attributes
Groups
Mask: OFF
WCs: T
Tplane:0OFF
Cplane: 3D
Gview: |

Minimum Branch Angle = 30.0000

X -9.597 Y 47.619

[&[C]®

Bolc]=E

B 0L E G SR

e

T



Felliletek letrehozasa

Marm menu — Erle — Get
u/
folderbol

A Mastercam) szol, hogy: inchi rendszerd
darabot olvasott be, atvalt angol
merekegysegre

Toltstik be a surfaces nevu fajlt



Atvaltds

Hozzunk |etre metrikls rendszerben
hasznalhato geometiiat: szorozzuk meg a
mereteket 25.4-gyel.

Main menu — Xform — Scale
Alll— Entities — Done

\Valasszuk a skalazas kezdopontjaul az
erigot: Origin

Adjuk meg a lepteket: 25.4
Valasszuk a mozgatas opciot:



Skalazasi ablak
Scale E]B]

O peration Scaling

' Move i« Uniform
7 Copy sy
i Jain

[ Use construction attributes

FMurmber of steps:

-

S cale factar:

Help I



Megmutatas

Screen fit-tel hozzuk be; arképet (az
abrazolas [Epteket tigy: valtoztatja, hogy: a
teljes abral befierjen al KEPErnyore).

Az abra aljan lathatjuk, hogy meg inch
fENASZERER Vagylnk.



WCS:
Tplane:
plan

Enter the point to




Atvaltas metrikus rendszerre

Main menu — Screemn — Configure

Current configurationsfiles az English
helyett valasszuk al Metric-et (azaz inch
iendszer helyett ar metrikisat)



e
wcE ¥

System Configuration @

Current B&M allocation = 18.

b axirnurn number of pointz per spline 4000

M aximurm number of patches per surface 4000

b axinum number of entities for undelete Ro0

Toolpath allocation in FBytes 4000




Megkerdezi, hogy: atszamolja-€ a
mereteket.
Valasszuk a Nem:=et, ekkor az elobbi

szamertekeket mm-nek fogja
ertelmezni.

Masik Iehetoseq: az eredetil
atskalazatlan abranal valtoztassuk meg
a konfiguracios fajlt, €s kerjiuk az
atmeretezest.



Mentés

Mentsuk elfa fajlt
A rendszer fielajanlja:

[mcamO/mill/meO konyviarat, ez
elfogadhato:



Felliletek letrehozasa

A munkadarabon 3! féle feltletet hozunk
letre:

x Vonalieltletek
= Hordo, hajlitott feluletek
a Coons fieltletek

Kesobbrmeg egyes fieltletek koze
lekerekitéseket is beteszink.



\/onalfeltletek letrehozasa

MaiR menu

Create letiehozas

Surface relulet

Ruled vonal, egyenes alkotoju

Single egyes elemek, nem lancok alkotjak






Valasszuk ki a ket fielso egyenest az 1
s, 2 pont kozeleben

Done kesz
Do it csinald meg alfieltiletet

Ismeteljik meg al 3i €s 4 pontokkal a
ferde feluleten

Majdiaz 5 és 6 pontokkal az alse
Vizszintes feltleten

Backup vissza egy: menuszinttel



Hajlitott feltlet keszitese

Mailn menu
Create
L oft

Valasszuk kita haromiivet, az 1,2 és 3
pozicio kozeleben, majd

Doene
Do It



B
|
2




Coons feltilet keszitese

ViaiR
Create
Surface
Coeons

Bejon al kisablak, valasszuk az automatikus
feltilet lancolast a Yes-szel



Automatic Coons Chaining @

se Automatic Coons Surface Chaining?

Mo \

' Don't azk again




Valasszunk metszodo gorbeket a bal
felso sarokban: 1 as 2 pozicio

Valasszunk egy: gorbeveget aljobbralso
sarokban: 3 pozicio

Do It
Back up

Alt+S a feltletek shaded! (armyekolt)
megjelenitésehez







Arnyékolt feltletek




Fellilet lekerekitesek készitése

ViaiR menu

Create

Surface

Eillet lekerekites

Surfi/surf feltlet es feltlet kozott



Fellilet lekerekitesek készitése

1. feltlet arhajlitott fieltlet:
PDone

2. fieltlet a coons felulet

Done

A lekerekiteési suigar legyen 6mm
BJo) |



| ekerekites ket vonalfelllet k




Lekerekités ket vonalfieltlet kozt

Create=Surface =Fillet =Surf/surf
1. felulet kijelolese =DPone

2. feltlet kijelolese =Done

A lekerekitesi sugar 6mm

[Lathato, heay: a normalisok iranyar nem
megfielelo



Normalisok vizsgalata

Triimi opcio bekapesolva Y

Check norms

Cycle=Flip 0K (1. felulet)
Flip = 0K (2. feltlet)

Most a normalisok Iefelé mutatnak
Do iit=A lekereKites, elkeszl



A fellletek vegenek lezarasa

Create
Surface
TTrim/extend
Elat bndy.
Vianual

Kivalaszijuk ai coons feluletet es a nyillal
raklickeliink az elere.



A fellletek vegenek lezarasa

End here
Do It
Flgyelmeztet hogy: al hatargorber nem; zart:

es,  megkerdezi,  hogy  automatikusan
lezarja-e. A valasz igen.

Ismetljik meg a mulveletet a hajlitott
feltlet ket vegen






Paliilzames nagyelas




Nyersdarab) beallitasal

Mar menu
eolpath

Job Setup

A Select cormer gomb megnyomasa Utan
kattintsunk az 1, majd ai 2’ pontra.

A Stock origin| z erteket allitsuk 2.5-re




Szerszampalya valasztasa

Surface
ReUgh
Parallel
5OSS

All
Surfaces
Done



Szerszam valasztasa

Szerszam: @12 Ujjmaro
Beallitjuk a Surface parameters ablakot



A feltletmegmunkalas parmeterei
P

Surface Rough Parallel - C:AMCAMPMILLINCIASURFACES.NCI - MPFAN 2]

T ool parameters

~ Ineremental

Stock to leave

T12° o

{ Lte *  |ncremental

[v Fapid re

Diirection...

5 I_'-Jg Iu]




A Direction ablak parameterel

Direction

Flunge direction

“ectar. ..

Plunge angle

#7 angle

Plunge length

Relative to Cut direction

Clearance. ..

100.0

Retract direction

Line...

Wectar. .

Retract angle 0.0

#1 angle 0.0

Retract length 0.0

Felative to Tool plane ¥ axiz [



Forgacsolasi parameterek

Vialmr menu
eolpath
OpPEerations

Valasszuk a Parameters ikont, majd a
Reugh' parallel parameters ablakot




A parhuzamos nagyolas adatai

I N s s o Py . N o e S =gy
Surface Rough Parallel - C:\MCAMIWWILLANCIYSURFACES1.NCI - MPFAN HE

t achining 150.0

Lhe way

angle

along cut

+ Cut from both zides

Iv Prornpt for starting point

/S

Cut depthz... Gap zethngs... | Advanced sethings...

5 I_Jg Io]




A fogasmelyseg beallitasa

Flris EWVAF LIS ER B LA WL r s MTE T RETE S WMTEEAE M T PR Rl SR et 0 oal el (LI A e T ] 1

& |ncremental

Shzolute depths Incremental depths

kinimum depth 0.0 Adjustment to top cut

kM aximum depth -'I 0.0 Adjustment to ather cutz

Critizal depths. .

Clear depths

[Mote: driwv z included in adjuztment. )

Relative to




Szeszamkozeppont €s startpont

Chaim
@Options
Allitsuk be a Plane mask opciot
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ZerSzamKOZEPPONt €s

[fﬁ Mastercam Mill Version 9.0 - C:AMCAMOINMILLUMCI\SURFACES1.MCY _ mi:l
[ [?[BK&]ala+R@9w[)] BEEEF 0@ 5= [ [N~ 2
Main Menu: X 57.609 Y -15.089
Analyze E
Create 4
; W
Eile 3
Modify "
Xform %
Delete .
= 2
acreen —
Solids
Toolpaths
HNC utils
—
BACKUP E
MAIN MENU ]
Z: 0.000
Color: 10 T |
Level: 2 L
Attributes =
Groups ﬂ
Mask: OFF o
WCS: T =y
Tplane:OFF @
Cplane: F 2
Gview: | i
i
[0
&

| ﬂj'l _J L= =

starrr)omr



Szerszamkozeppont es startpont

Mutassunk az 1. pezicioba
Poene
Mutassunk a 2. pozicioba
Dene

A szerszampalyal elkeszult






Parhuzamos simitas

Viara menu
lleoclpath
Surface
ErRish
Parallel

All
Surfaces
Doene



Szerszamvalasztas

A szerszam @12 gombvegul maro



44

A feltlet jeIIemzm

Surface Finish Parallel - C:WACAMIAMILL\NCIASURFACES1.NCI - MPEAN 2Ix

Tool parameters  Surface parameters | Firizh parallel parameters |

| l“"T Tip comp

" Incremental

ute O |Incremental

Regen... [

S I_'-ngfl

SN



1ining

angle

[ Prompt for starting paint

S g &




Szeszamkozeppont €s startpont

A nagyolashoz hasonloan allitjuk be:



A simit

ny\




A megmunkalo szakaszok kozti
atallas
JAlt+-O Operations manager
Parameters;iikon
Einishr parallel’ parameters
(Gap settings
Motion=Smooth

Regen Path
Az atmenet korivesse valik.



Maradek eltavolitasa

Ktilonosen nagyobb; szerszamatmerok
eseten; al megelozor megmunkalas
maradvanyokat hagy: a feltleten. A
kovetkezo IEpes ezeket tavolitjarel.



Maradek eltavolitasa

lleclpath
Surface
EIaish
Leftover
All
Surfaces
Done



(@) 5

Szerszamvalasztas

Toal dia 6.0 Corner radius  |3.0

Prograr IZI Spindle speed |0
Seq. start Coolant CIff -

Len. offzet

] Change MCI...
Comrnemt

v  Tool dizplay. .
[ Tobatch




A szerszampalya parameterel

Tool parameters  Surface parameters | Finizh leftover parameters | Leftover matenal parameters

— ; 100.0 Tip comp

-

v Fetract... 50.0

f+ Absolute (" Incremental

Stock to leave

Feed plane...

E; I_J g |f|

e ]



A maradeklevalasztas parameterei

itz below]

[ Keep cutz perpendicular to leftaver region

M achining angle 0.0

a0.0

Su [n] Iu]







A feltletek athatasi vonalainak
simitasa
lleclpath
Surface
EiRish
Pencil
All

Surfaces
Done



Szerszamvalasztas

#1-12.0000
eridmilll flat endm

Tool # : Tool name

Head # . Feed rate 1.73062
Dia. offzet |44

Len. offset |4

Cormment

[ Taobatch

Corner radius |25

Spindle zpeed ll:li
Coolant Im

Change MCI...

vy

e |

A
i

TN T i

o

==



A szerszampalya parameterel

S I S M S e Y |
- 3 - a
Surface Finish Pencil - C:\MCAMIWILLMINCINSURFACES1.NCI - MPFAN 2]

PN

F

!

(¢ Absolute O |ncremental

Feed plane... IT

" Absolute ™ |ncremental

{apid retract

LA N A R R RS T AR S R R

I

S0 [u] Ia]

S



A megmunkalas parameterel

™ kMachining direction
*+ Climb

" Conventional

[ Prompt for starting paint

v Allaw negative 2 motion alang surface

v Allowy positive 2 maotion along suface

Ry B B L ST RO T S R A S

S0 q a

ST






Eeltiletek nagyolasa

A kovetkezo peldakban a nagyelo marasok
nehany: tipusat mutatjuk be. A nagyolo
megmunkalasek (reughing toolpaths)
nagymereull szerszamokat hasznalnak a
munkadarabrol valernagymennyisegu
anyag gyors eltavolitasara. A rough
parallel toolpathi (parhtizamoes
feltiletnagyolas) az elozo peldaban
szerepelt.



Eeltletnagyolas

A kovetkezo) szerszampalyakra mutatunk
peldakat:

Nagyoloi zsebmaras
Beszilrornagyelas
Maradek maras

Nagysebessegll nagyoelo zsebmaras



Nagyolo zsebmaras

Toltsiik be a kovetkezo) rajzot:
\

Az alkatresz ,,zsebbe tetelehez” rajzoljunk
egy negyszoget: az also negyszoggel
parhlzamosan






Nagyolo zsebmaras

Valasszuk ki armegmunkalando; feluleteket es
Valasszunk szerszamot:

Viain menu
lleoclpaths
Surface
Reugh
Poecket

All
Surfaces
Done



Szerszamvalasztas

A szokasos modon Valasszunk kiregy.
10mm:=Es ujjmarot

Valasszuk a Surface parameter fulet

Allitsuk be az értékeket az abran |athato
modon



Parameterek megadasa

Surface Rough Pocket - C:AMCAMBWMILLANCNROUGH POCKET-MM.NCI - MPFAN E

Tool parameters  Surface parameters | Fough parameters | Pocket parameters |

-

(* Ahzolute O Incremental

| FI-Ell:lid retract
v Topofs
(" Absolute ™ |ncremental

Regen...

Cancel




Nagyolasi parameterek

Surface Rough Pocket - C:AMCAMBWMILLANCIROUGH POCKET-MM.NCI - MPFAN E]
Tool parameters Focket parameters
Entry options

I Enitry - heliz

[~ Prompt far entry point

[T Plunge outsi ainment boundary

Cut depths. .. Gap zettings... Advanced settings. ..




Fogasmélység megadasa

+ Absolute O Incremental

dbsolute depths Incremental depths

tiniriunn depth 0.0 Adiustment to top cut

b arirum depth Adjustment to other cuts

Detect flats Detect flats

Select depths... Critical depths...

Clear depths Clear depths

[ Adjust far stock ta leave on dive sufaces [Miote: dive stock iz included in adjustment. ]

Relative to




Entry helix megadasa

Helix/Ramp Parameters

Helix | Ramp |

[ Output arc moves

Tolerance:

™ Center on entry point

[ Follow boundary

[ On failure anly

if length e

If all entry attempts fail

* Plungs

" Skip

zhipped boundany

Entry feed rate

?x




Valasszunk strategiat

Surface Rough Pocket - C:\MCAMBMILLANCI\ROUGH POCKET-MM.NCI - MPFAN K3

Tool pararrn:eter:s:l Surface pn-ar-arrn:eter:s:l Fough parameters  Foc

¥ Rough Cutting method  Constant Overlap Spiral

Constant Farallel Spiral ; iral, igh Spee True Spiral One
Owverlap Spiral : %

ED-D ¥ Mirirnize: tool burial
Stepover distance: 5_I:I r Spiral inzide to outside High Speed

Roughing angle: oo I Use quick zigzag

Spacing Spring passes Cutter competnzatiorn

I I} cormputer

¥ Firizh containment boundany T Leadindout.. Thir wall...
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cam Mill Version 9.1 -
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ACAMINTUTORIALSWMILL TUTORIALYMETRICAROUGH POCK

| I od o l I|
o 1>\ " & V' ™ \u pd

1

BE

mm

plEl/ 0> 2ol [ele)E ]

4|c.

Select tool cont:
Mode
Options
Partial
Reverse
Change strt
Unselect
Done

BACKUP
MAIN MENU

Z: 0.000
Color: 10
Level: 1
Attributes
Groups
Mask: OFF
WCS: T
Tplane: T
Cplane: T
Gview: |

Chaining mode: Full

‘7
laj

Chaining mask: None

X 5.290 Y -18.696

| e

]
=]
aa|

(]

=] = e e LS A = Sl = Y~ X+ [ [

B

ENE] Sl

o

J
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Version 9.1 - C.
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CIKESZU
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mEE[Ol@ ek = | /|2~ ]e] + [<le] [
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V

Surface/Solid/CAD:

o

Drive
CAD file N
Check ]
Contain Y

BACKUP
MAIN MENU

Z: 0.000
Color: 10
Level: 1
Attributes
Groups
Mask: OFF
WCS: T
Tplane: T
Cplane: T
Gview: |

Prompt for drive surface selection, Do not prompt for CAD file
Include NO surfaces as check, Prompt for tool containment

X 132.883 Y -16.742

| e =

=] = e e LS A = Sl = Y~ X+ [ [

B

ENE] Sl



Nagyolo beszuro szerszampalya
keészitese
A'nagyolo; beszuro szerszampalya mely: tregek

nagyolasara alkalmas, flro-szerll|, z iranyu
elotolasu mozgasokkal.

Toltsik be a roughplunge-mm.mec9o! fajlt
Viain menu

lleclpaths

Surface

Rough

Plunge



Nagyolo beszuras

All
Surfaces

Unselect a nem-mely: feltletet nem
akarjuk megmunkalni, ezert azt kivesszik
a kivalasztottak koztil, majd

|[Esc]
Doene



Szerszamvalasztas es
parametermegadas

Valasszunk 10 mm:-es ujjmarot

Allitsuk be a Surface (feltilet)
parametereket

Allitsuk be alRough plunge (besztiré
nagyolas) parametereket

Allitsuk be a fogdsmelyseég értekeket
az alabbil abrak szerint




Szerszam parameterek

Surface Rough Plunge - C:\MCAMBMILLANCINROUGH PLUNGE-MM.NCI - MPFAN

Tool parameters | Surface parame

#1- 100000
endmilll flat

Tool #
Head #
Dia. offset |1
Len. offset |1

Comment

—

|_ To batch

e paramehers

to edit or define new tool

Tool dia fio.o

Correr radius |:|. 0

Spindle zpeed
I (ff = I

Change HLCI...

Program # |0
Coalant

Seq. stat (100

Seq. inc.

T Home pos... r

[T Fotam aris...

Fef point... I Hisc values ..

v T/Cplane... [v Tool display...




Eeltilet parameterek

Surface Rough Plunge - C:\MCAMBMILLANCI\ROUGH PLUNGE-MM.NCI - MPFAN ?X]

Tool parameters Surface parameters | Fiough plunge parameters |

| toean  [tn =] |LJ]

Drrive surfacedzolid

Stock ta leave Ir

(129 zelected)

|| ]
FRegen... [0 zelected)

Cancel




Beszurasi parameéeterek

Surface Rough Plunge - C:\MCAMB\MILLANCI\ROUGH PLUNGE-MM.NCI - MPFAN ?)X

T ool p--ararneter:s:l Surface parameters  Aough plunge parameters |

Source operations:

Total tolerance 0.025

Max stepdowr: (2000

Plunge path
LI

f* Figzag

Cut depthz... Gap zettingz... | Advanced zettings. ..




Fogasmelyseg

Cut Depths

&+ Absalute " Incremental

Abzolute depths Incremental depths

Mirimurn deptty '1 0.0 A djuztment ba bap cut

b aximum depth -200.0 Adiustment to other cuts

Detect flats Detect flatz

Select depths. .. Critical depths...

Clear |:|E=|:|t|"|:5: Clear lefFIth:E:

[Mote: drive stock iz included in adjustment.]

Relative ta




Muyvelet elvegeztetese

@) ¢

@) 4

Select plunge point at lewer: lefit
Select plunge point ati Upper rght

\Valasszunk egy-egy: pontot balra esijobbra
a munkadarabtol, ezutan a Mastercam
kiszamitja al szerszampalyakat.



Verifikalas

Inditsuk az Operation manager-t
\/erihy
Configure

az ablakban allitsuk be az ertekeket az
abra szerintire:



\Verify parameterek

Verify configuration: Current MC9

2

E= u]Fly Id IZIri_- ]
in point: G E=Enl ik '.'. ql =
r1 n 2 |_:|.J r.-rl. r'-'1 I_I.

I—
I[I_Ij—
I—

Cylinder ax

F - : - = . 1
= Job 3l Cylinder diameter: 100.0

¥ Center on axis
v Translucent sto

Set colors,

Toal
f'“ Tl”tlll |r||_| r_||:|||

lay |‘|| [der *+ fz define i ® L
1 1 1 1 1
olor Speed _J_ Quality

v pdate after each toolpath




Maradek maras

A maradek maras az egyetlen nagyolo
szerszampalya, amely: al rahagyast
nagyelo, 2.5 D-s mozgasokkal tavelitja el
Ellentetben: a finishi Ieftover
szerszampalyaval, amely: azonnal a vegso
meretg melyiti a darabot, a
maradekmaras tobb Z iranyul fogassal
tavolitja el a rahagyast.



Maradek maras

Toltstk be ar restmill-mm.mc9 fajlt
Main menu

lleclpaths

Surface

Rough

Pecket

All

Surfaces

Done



Maradek maras

Valasszunk 18 mm:-es ujjmarot
Valasszulk a Surface parameters fulet

Adjuk megl az ertekeket al kovetkezo
abrakoni lathatormodon:



Surface Rough Pocket - C:AMCAMBMILLANCARES TMILL -MM.NCI - MPFAN

Tool parameters  Surface parameters | Rough parameters l Focket parameters l

W  Clearance... | |2-5 Tip comp |Ti|2'

(o Ahsolute O Incremental

-

Crive surfacedsolid

Stock to leave

— | IW Select... | (B8 zelected)

- {+ Check surface/zolid

Feed plane | Imi Stock to leave ||:|.|:|

| (0 zelected]

(o Absolute O Incremental
W Rapid retract

T ool containment

v Topof 3tu:u:k...| |EI.EI Compenzate ta:

[ Ingide  © Center © Outzide

(o Abzolute O Ihcremental
|EI.EI

[ Select... | (0 selected)




Surface Rough Pocket - C:AMCAMBYMILLANCNRESTMILL -MM.NCI - MPFAN

Tool parameters] Surface parameters  Rough parameters | Pocket parameters]

Entrp options

Tatal talerance. . 0.025

[w* Entry - helix |

axirnurn shepdown | Prampt far entry paint

| Plunge outside containment boundary

{+ Climb " Conventional | Align plunge entries for start holes

Cut depthz... Gap zettings... Advanced zettings. .

Cancel




| pa

Cut Depths

Abzolute depths

C° Abzolute

Relative to

* |ncremental

Incremental depths

Adjustrment to top cut

Adjustment to ather cuts

Detect flats

000000
Critical depths. ..

Clear depths

-

[Mote: drve stock iz included in adjustment. ]

Cancel Help




Surface Rough Pocket - C:\MCAMBWMILLANCRRESTMILL -MM.NCI - MPFAN

Toaol parameters] Surface parameters] Rough parameters  Pocket parameters l

v Rough

Cutting method  Constant Overlap Spiral

Constant
Owerlap Spiral

<

Stepover percentage:

Stepover distance:

Houghing angle:

| Finizh

Farallel Spiral

E B B &

Parallel Spiral,  High Speed
Clean Carners

-
v Spiral ingide to outzide
-

computer J

True Spiral Qe w'ay

Cancel |

Help




A Cut depth dialogusablakban valasszuk a
Criticall depths gomboet.

A kritikus melysegek beallitasal azt
biztesitja, hogy al szerszampalyal felismer
a platokat az anyagban. Ha'ezek al platok
a fogasok koze esnek;, ai rendszer tovabbi
fogasokat: illeszt be, hogy: a platok tetejet
IS lemunkalja.

Valasszuk az abran! lathato 4. pontot a
platok megjelolesere;, majdi[[Esc].



BACKUP

MAIN MENU

Lo

=
=




OK
OK
Chain
Optiens
Plain mask
OK
A K pontnal jeloljiuk ki ar pontot
Doene
A Mastercam| generalja a szerszampalyat



Maradek maras

A nagyolo zsebmaras termeszetesen
anyadot Nagyott azokonia helyeken,
amiket'a 18 mm-es maroval nemIehetett
elerni. A maradek maras automatikisan
megtalalja ezeket al tertleteket es egy

Kisebbi szerszammal eltavolitja a fielesleges
anyadot.



Maradek maras

Main menu
lleoclpaths
Surface
Roeugh
Restmill
Select

All
Surfaces
Done



Maradek maras

Valasszunk szerszamot es adjuk meg a
parametereket az alabbi abrak: szerint:



Surface Restmill - C:\MCAMBWMILLANCNARESTMILL-MM.NCI - MPFAN

Tool parameters | Surface parametersl R estrill parametersl R estmatenal parametersl

Left 'click' an taal to select; right 'click' to edit or define new toal

¥ ¥

#1-15.0000 H2- B.0000
endmilll flat erdmilll flat

Tool # Tool hame B FLATE  Tool dia IEU Coarner radiuz

Head # - Feed rate 1.459219 Program# |0 Spindle zpeed

Dia. offzet Plunge rate  |1.439213 Seq. start Coolant i

Len. affzet Retract rate  |1.439213 Seq. inc.

Change MCI...

Carment

[T  Homepos.. [T Bef point... I Misc values ...

[T Rotary axis... v T/C plane... [T Tool display...

[ Tobatch r Canned text, ..

Cancel | Help




Surface Restmill - C:AMCAMBWMILLANCNRESTMILL -MM.NCI - MPFAN

Tool parameters  Surface parameters | Restmil parameters] R estmaterial parameters]

¥  Clearance... | |2-5 Tip comp Tip LJ

(o Ahsolute 0 lncremental

Drive surfacedsolid

-
Stack ta leave |E|37
v Retract... |3.EI Select... | (B8 selected)

(" Absolute  © |ncremental Check surface/salid

I'Uli Stack to leave llillfli

Feed plane...

Select... | [0 zelected)

(o Ahsolute 0 lncremental
v Rapid retract

T ool cantainmert

Compenzate to;
(" Inside & Center { Outzide

—

Select... | [0 zelected)

Cancel




surface Restmill - C:\MCAMBWMILLANCRRESTMILL -MM.NCI - MPFAN

Tool parameters] Surface parameters  Restmill parameters | Bestraterial parameters]

Direction of clozed contours Direction of open contours

Toatal talerance. . 0.025

N {* Climb " Canventional * Oneway 1 Zigezag

| Start length: ||:|-':|

T ranzition

b atirnuimn stepdown:
Corner rounding radius:

Stepover: 1.0
(" Highspeed * Broken {" Ramp (" Fallow surface

Extension distance: .0

- — (2 - / N

h—

T

-

| Prompt for starting paint

| Optimize cut arder
v Cut depthsz... | 3ap zettings. . | Advanced sethings. .

| Order cuts battom ta top

Cancel | Help




Surface Restmill - C:\MCAMBWMILLANCNRESTMILL -MM.NCI - MPFAN

Tonl parameters] Surface parameters] Restmill parameters  Restmatenal parameters

Compute remaining stock from:

E Toolpath Group 1
- 1 - Surface Rough Pocket
- 2 - Surface Restmil

i i .g

(o Al previous operations E-g
E

£

" One other operation

-
" Roughing toal

0.0

Stock rezalution: 2.0

Adustments bo remaining stock:

{*+ |lze remaining stock as computed
{7 Adjust remaining stock to ignare small cusps

O Adjust remaining stock to mill small cusps

Cancel




Zl/0=l2lel+ [@leE [

X 114.660 Y 54.123

BACKUP
MAIN MENU

Z: 0.000
Color: 10
Level: 1
Attributes
Groups
Mask: OFF
WCS: T
Tplane: |
Cplane: |
Gview: M

2
i i
E
12|
=]



Eeltletsimitasi technologiak

Ebben  a fejezetben a  feltletsimitas
lelietseges’ megoldasaivall  ismerkedink
meg

Parallel steep meredek fellletreszek
simitasa parhiizamos) szerszampalyakkal

Shallow: kis meredeksegl feltletreszek
Ssimitasa



Ktilonbozo meredeksegul felliletek
simitasa
Az elozoekhez hasenloan teltstk be a

/

konyvtarbol aisteep-
shallow neviu fajlt, majd skalazzuk at
metrkustrendszebe.



A simitas |epesei nagy
meredeksegulfieltileteknel

lleclpath
Surface
Eimish Par. Steep
All
Surfaces
Done
A szerszam @6 gombvegu maro
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Eeltilet parameterek

A BT M

Surface Finish Parallel Steep - C:\MCAMIWMILLANCISTEEP-SHALLOW.NCI - MPFAN 2] -

RN

(v Ahzolute

-

Retract...

* Abhzolute

|ncremental

50.0

~ Incremental

Stock to leave

Sgo




Simitasi parameterek

Surface Finish Parallel 3teep - CAMCAMSSMILLANC IS TEEP -SHALLOW . MCI - MPEAN

Tool parameters I Surface parameters  Finish parallel steep parameters I

Total tolerance. .. | ID.DEE b an. Stel:u:lver...l |2_5 ~ Steep range

o From 90.0
r:nagclzmmg ||:|_|:| Cutting rethod IEigzag ;I slope angle

To
) ) Cut 500
[ Prompt far starting point e:ljtensinn 0.25 zlope angle

[ Include cuts which fall outzide

[ [Depth limits... | Gap zettings... | Advanced settings...l




A megmunkalo szakaszok kozti
atiallas

Gap settings

: plunge, retract rate in gap

ap mation for gouge

Tangential arc radius:

Tangential arc angle:

T angential line length:



Credmeny.

P-5HALLOW.MCS - |m

[‘t[: Mastercam Mill Version 9.0 - C: WMCAMPUMILLMMCASTE]

m

= + o
[ [-[2[Blw&dale)+Qlewluzevell S0 =]~
Toolpaths:
New
Contour
Drill
Pocket
Face
Surface
Multiaxis
Operations
Job setup
Next menu
—
BACKUP B
MAIN MENU =
Z: 0.000
Color: 10 B
Level: 1 L
Attributes ]
Groups ﬂ
Mask: OFF -
WCs: T —
Tplane:OFF @
Cplane: T ot
Gview: | i
b i
@
&

PR = i | ey




Kis meredeksegul feltiletek

lleclpath
Surface
EIaish
Shallew.
All
Surfaces
Done



Azonos szerszammal es fellilet
paraméterekkel végezziik a simitast, mint

V44 44

az elozo muvelet esetén.



Simitasi parameterek

¥ = e
/f,rﬁ——x'-‘i s S e
Surface Finish Shallow - C:\MCAMIVAILLINCINSTEEP-SHALLOW1.NCI - MPFAN 2] -

Tool parameters | Surface parameters  Finish shallow parameters |

I Prompt for starting point

—

Gap settings... | Advanced settings. ..

Sﬂgﬂ




Credmeny.

IU_ Mastercam Mill Version 9.0 - C:AMCAMSWMILLWMCIS TEEP-SHALLOW1.MC9H

- EXE
slefol@lesl = | /[N [~]-]

+ &
- [-?] al+Relelulzlolelslol
Toolpaths: .
New 5-?
Contour LC]
Drill 3
Pocket n
Face %
Surface .
Multiaxis i
Operations
Job setup
HNext menu
—
BACKUP B
MAIN MENU =
Z: 0.000 55
Color: 10 [
Level: 1 6,
Attributes £
Groups ﬂ
Mask: OFF -]
WCS: T —
Tplane:OFF @
Cplane: T ]
Gview: | i
ji




Sugariranyd simitas

Hengeres alkatreszek eseten hatekony
megmunkalasi mod
Az elozoekhez hasonloan tolistik be a
/

konyviarbol  a radial
nevi fajlt, majd skalazzuk at. metrikus
iendszrebe.



Megmunkalando) feltiletek
kivalasztasa

leclapith
Surface
Einishr Radial
All
Surfaces
Done
A szerszam @6 gombvegu maro



Eeltilet parameterek

Surface Finish Radial - C:\MCAMIVMILLANCIRADIAL.NCI - MPFAN 7]

100.0 Tip comp I—_l in -

Drive surface/zolid

Stock to leave

= lncremerntal

Feed plane... 5.0

' |ncremental

s e

LTI

W,



Simitasi parameterek

Surface Finish Badial - C:MMCAMSWILLEHCIEADIAL .NCI - MPEAN

Tokal tol

Cutting method

Starting point

P

{

R )



Szerszampalya generalas

BACKUP' Utan meg kellfadnital fiorgaspontot



Szeszampalya

g 5 YOIR - . AL AR L Py . Ty
Iﬂju; Mastercam Mill Version 9.00- C:AMCAMSWMILLWMCORADIAL.MCY. - e |m

= O : ] Q
[+ [2[Bl7&fa @]+ RlepluE) [olelelel@rmEn @ =] /[~
Toolpaths: X 40.313 ¥ 69.677
New t-)?
Contour L}
Drill g
Pocket w
Face %
Surface .
Multiaxis i
Operations
Job setup
Hext menu
—
BACKUP B
MAIN MENU =
Z: 0.000 E
Color: 10 |
Level: 1 L
Attributes £
Groups ﬂ
Mask: OFF -
WCS: T —
Tplane:OFF @
Cplane: T et
Guiew: | )
i
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/IZUglizalas| Eredmenye
121 Mastercam Mill Version 9.0 - C:\MCAMSUAILLWMCI\RADIAL. MCS == Im

+ —~ =
- 2 sle&Ra+Rlesube plesly (@R 0@ = [ [N [-]]E

e

BACKUP B
MAIN MENU =5
Z: 0.000 &
Color: 10 [l
Level: 1 Ca|
Attributes £
Groups ﬂ
Mask: OFF -
WCSs: T —
Tplane:0OFF @
Cplane: T i
Gview: | =
b

B=

[® = = i T Rl




Vetités

Tetszoleges feluletre vetitett vettletet
munkal meg| (pl. gravirezas).

Az elozoekhez hasonloan kesztstk elo a
project nevu fajlt.



Szerszampalya

lleolpath
Surface
EiRish
Project
All
Surfaces
PDone
A szerszam @1 gombyvegu maro



Eeltilet parameterek

Surface Finish Project - C:VMCAMSWILLANCIPROJECT.NCI - MPFAN ?x]

bzolute O Incremental

" Abzolute ™ |ncremental
Iv Rapid retract

: = — Ir
e |

SQQﬁ




\Vetitési parameterek

Surface Finish Project - C:\MCAMIUAILLINCI\PROJECT.NCI - MPEAN 2]

Tool parameters | Suface parameters  Finish project parameters

Tatal balerance Source operations

-~ Projection type -
L [
&+ Curves
7 Paintz

7 Blend

Gap zettings... |  Advanc

S I_"ngfl
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