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for any purpose without the express permission of Delcam plc.
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Toolpath Preparation

Thickness (7} 742 A)

Thickness(7}& -4 7) 715 ©] 35 131 Main toolbar(™ <
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™ & B orn=t o Bl Ly S #: Offset AreaClear Modsl v | B @ B owe s %

General(¥€ 1} 51)©] Area Clearance, Finishing, Boundary (34}
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GA] JHEH ghol SA| YA WA g Slo] vpyl Aol
Apply (A 8)S =2 ofsk W st}

1y ?]x]|

General | surfaces | Surface Defaults

Area Clearance

Use &xial Thickness [
Thickness | 1.0

Finishing
Use Axial Thickness [
Thickness | 0.0
Boundary
Boundary -
[ automatic Callision Checking
Shank Clearance | 0.0 Holder Clearance | 0.0

Apply ] [ Cancel
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Surfaces (A 3] 2=5)¢] o] # 4 2] Components (AHAEH)S

EREE]

] Component Thickness

| General | Surfaces |Surface Defaults |

Toolpath
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Machining Mode | Machine

v|

Use Axial Thickness

Thickness
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Thickness | Axial | Total Thickness | Total &xial

Components

e T e e Y e R Y R e Y e

Miade
IMachine
Machine
Machine
IMachine
Machine
Machine
Machine
Machine

[

Apply

] [ Cancel

J

] Component Thickness

| General | Surfaces |Surface Defaults |

Clane

SE

Machining Mode | Machine

Bioundary

B IE J

4

Y

Set Thickness | Axial | Total Thickness | Total &xial

v|

Use Axial Thickness

Thickness

QYYYYIRY
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Camponents

e T e e Y e R Y R e Y e
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IMachine
Machine
Machine
IMachine
Machine
Machine
Machine
Machine

[

Apply

] [ Cancel

J
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Thickness Shade(7}& o ¢ D‘)_I Plain Shade (4] 0]%‘)Q|
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General | Surfaces | Surface Defaults |
Clone
SH| 7 (g3
[ ]
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Thickness | Axial = Components Mode
a Machine
Machine
Machine
Machine
Machine
Machine
Machine
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Machine

[ Apply ][ Cancel ]
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Set (A A) 1 -
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] Component Thickness
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Machining Mode(7}& 5. =)+ 5 Surfaces
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| General | Surfaces |SurFace DeFauIts|

Toolpath

[SHb

|

a5

]

|

Clane

<[

Use Axial Thickness

Radial Thickness E
Axial Thickness _

Set Thickness  Axial = Total Thickness = Total Axial =~ Components IMode
1 1 o 1 Machine
0.5 1.5 0.5 1.5 2 Collision
0.25 075 025 0.75 1] Machlne
S o 0 5 0 Machine
S o 0 0 Machine
R 0 0 0 Machine
N ] ] Machine
[ Apply ][ Cancel ]

Surface defaults(*] 3] 2~ 7] & &1):

1" Thickness Preferences

General | Surfaces | Surface Defaults |
Clane
E2 <[
#] ﬁ ] Use e Tickness 9]
vl Radial Thickness
Axial Thickness
Eh B
Machining Mode | [ EEE
Set Thickness  Axial =~ Components Mode
Lt 1 1 Machine
Lt 0.5 1.5 2 Caollision
2l 1
Lt 0.25 07 1 Machine
Lt 2 0.5 ] Machine
[e} 0 - 0 Machine
(e} i i Maching
Lt ] ] Machine
[ Apply ] [ Cancel
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Mode
Machine
Collision
Ignore
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Machine(7}3") — White(-4Y)
Collision(ZH 1H4]) — Yellow (=741
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2. Thickness(7}& 74 4)3-& s Ao YEl 3L Surface
Default(X 3] 2= 7] ) A8l gk}, of g o] st 3} o] A
HA AEE A9

1" Thickness Preferences

General | Surfaces SurFaceDeFauItsl

@ ‘ ‘@?| ‘m| |@‘ Use Axial Thickness []
@ | vl Thickness

Cil ¥ achining e

Set Thickness  Axial  Components MMode
2 - 420 Calision
1 i} - ] Machine
b a 0 Machine
1 i} ] Machine
b a 0 Machine
1 i} ] Machine
b a 0 Machine
1 i} ] Machine
Apply ] [ Accept ] [ Cancel

10 e Toolpath Preparation What's New in PowerMILL 6.0
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Stock Model Shading (28 249 #o])
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I Tools Export
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i~ Patterns
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IE Workplanes
= Levels
a Models
= @ B Set Rest Thickness
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5 Note:

PowerMILL 6.0 o/} 7 Eof] Bz ojJ4] AEZ 2 &L #o]g] &F g& o)

o] f o] Bl H A= o]y H AERES ThE = ) o E
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Stock Model Import and Export
(=5 2d =8 7] HEW7])

25 wES B YR Y& A 01 7hs sl AT Import(E2 2.71)
N 2ERN 0 ES W ES FAse] HulE 4 ol
FYE
....... 2 M Programs
.@Tnnlpaths
#-J Tools

S:' Boundaries
£ Patterns

@ Feature 5ets
]& Workplanes
= Levels

é Madels

@ Stock Models

P Groups Stock Models
Macros
Create

Impaort

Draw Al
iz ol

Delete ol

i)
ol
g2
ke
ic)
o
iy
rlo

X
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e
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Import(&e] 7)) & A
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' Import Stockmodel

é E Lok, ir; |lf)WhatsNewEDDDF'rniects v| 2 F EF &
@Holes @Stncandel [CDTool Axis Curve

L5 Option Files @Swarf @Transfnrms

) plungeraugh @swar& @TroughCurveZ

|5 pmtaS2850a. pri @Swarfwframe [EJWweFrame Suarf
— @ﬁmulatinn @ThrnughCurve Ladk
m I5PM @ThrnughCurve+Plunge
| g | >
% File name: |HadKnnb.stkmd | [ Open ]
— %] Fiesoftype: | Stockmodel Fies [*stkmd) v| [ cancel |

Hste= 3 -S 5 3 = nzo
Aot LS A3 5 Open (@7])3 HEsit), shijo] BE S
o o B o
7]_;3_ AH = i\—%EHE]'g = :I 7—] O]q—
= = = |=1e) =
Export(HE 7)) 25| FollA L &% v &5 S8 5t
1 = o
O
------- 2 NC Programs i
w Activate
= g% Toolpaths -
Drawing Options 3
Show Rest Material
@ &, Con
Q €& Res  Rename
7 Tools Expart
%7 Boundaries Calculate
£ Patterns
@ Feature Seks Apply 4
IE Workplanes
= Levels
a Madels
= éf Stuéké\;u:e' Set Rest Thickness
es
@ & Finir  Edit ,
Q& Finic  Tools 3
gg E Delete Stock Model
@ Groups

Macros

Export(\HE 7)) E A e

-

LRI
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! Save Stock Model @

é E Savein: | 1) WhatsNews000Pojects +| 3 ¥ = -
@ZDMachining @FlatMachining |2 Option Files
@2DMachining2 @FlatMachiningLinks |Zplungerough
@ZDMachiningWizard @Flats |Z)pmtaSz850a.pri
@2DMachiningWi2ard2 @Holes @Simulation
— @F\rbitraryBlocks @Leads.ﬂndunks [L25PM
m @CylindricalBlncks @OptimiseParallelRaster @StockModel
< >
% File name: Radknob. stkmd
%] Saveastype: | Stock Model fles ["stkmd) v
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A

=
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%

Stock Model Remove Triangulation

stock model triangulation = | Al AHS 314 &F7] 98 A5 d )
37 AFE = T2 AE ] H 7] Bzt

éé '. o Radknob

------- s MO Prograrms

=] @ Toolpaths
Q % AC v Drawl .
@ % RestRol Drawing OpHions b
@ 4 > Cons Show Rest Material

w Activate

D 4, ConstZE

9 & RestRol Rename
J Tools Export
S:' Boundaries Calculate

£ Patterns

@ Feature 5ets
]& Workplanes
= Levels

Apply 3

é Madels
& @ R Sek Rest Thickness
9 € Resthol
Q& Finishing  Edit ,
] @ Finishin B faf Remowve Triangulation |
@ &% Finishin
_@.@ m Delete Shock Model I
5P Groups

Macros

Tools (& 7)°] Remove Trlangulatlon Aast= A2 gaa=

-H stock model triangulation & A| A st AR H ZZ A E Q] 7] &
/\Lﬂ—o] gcﬂ 2= olq_
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Workplane Enhancements
(FrLA=EA F)
4] 238 Aol A o el o} 2 2 7hA) Abae] AMH ek
o AYREAES WE 0 A2 FAEA ] e FUL )
A5 0.2 24 Bh gl Kol

e Align to Pick (283 X He] FEsh)E Helstd He
Y FiRE ol e} Z 5 Egk g ol 7s st

Create Workplane (B4 & A4 ©+&7))

2 HA3A vl E2EEH A ZE AY FEAE s v A2 FY
A = st A5 A o2 YERd

£ @ v

EE NC Programs
+ @ Toolpaths
+#-J Tools

3}' Boundaries

£ Patterns

@ Feature Sets
= ]&- Workplanes

{@:_ - Workplanes

+-= Levels
= é Maodels Create Workplane

+ é cha  Template 3

é gcih; Deactivate

£ Groups Dravs Al

= Macros Undraw Al
Delete Al

Create Workplane (3 &34 7)) - A2 J3A & HEU
AR = A= FA ol oA =E
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Workplane

Mame | 1 |

Activate Workplane | - |

Y BT

Absoluke Position
(oo | v[oo Jefoo |

Relative Position
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Rotate

& @ @ F\ngle

Name(¢] &) - 2] # ;A o] o] 5& vhETh o] 5 MY e 5
o)
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Activate Workplane(2/ g} 24 =32A) - A4 35 A4E
Melste] dAstA I A st 2R A=
o) AZRAAF (A= FHA ]l A "> S 7t AL =4 A 7}

7] e},

Y fian to View(ol e ekl - 2 o] @4 19 ol A
Wol x| = Wharo 2 A2 o] fr}, o] X %3} 53 o] KA
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! Align to Tool(Zel AA et - 29 220 220
Wao] FEE B S Alo] AAATAS 4 AN}

X

Eﬁ

-
e
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-
-
-

!
|
|
|
|
e
Draw(E.7]) — gFH 4ol 2t 23241 & Kool Al gttt
Absolute Position(2t gk 91 %)) - Aoz A1 9Hd o2 HH
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HHtol A el ok 1= E k2 Ao AR o] et
Relative Position(5% ¢ #]) - *,;ﬁ = Elﬂ%% TFE S
batance 100 obo)| gk-S- Qe sl @A ste 2 H E A S ulel
ZHow oEa.
Rotate(3] d) - EAAEE H3te FS THO=E 3|47t
Angle #de 22 | S Qs F a1 & & T
FEW 8 AdFgA o AYE Fow Y gte
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Transformation Improvements

2dl vhed e 18 i Y M o] Bl v A S A A
A 2 JEE 7] 5ol FFEAT. B, vk e 18l
"ol A Edit(¥FF) - Transform(*H 3} 7] 5 %= o] A 3] 7153} t}

2 @

Ecll e Programs

+-¢% Toolpaths
-] Tools
+-%7 Boundaries
£ Patterns
@ Feature Sets
+- i Wworkplanes

+-= Levels

= @ Models
+ @M
&% stog  speaker

@ Gral

it
- Mag Export Model

Renarne
Ps-Surfacer. ..

Split Selected
Reverse Selected
Orient Selected Surfaces

Colour, .,
Transhicency. ..
Style 4

Select all

Seleck Wireframes
Select Surfaces
Deselect Al

Select Duplicate Surfaces
Deselect Duplicate Surfaces

Properties
Delete Model Delete Selected Components

v 2y e A L2 HES T2 H 73] o=
o] 7] A =3k Transform (A 3H) v 7 & AF-&F 5= Qi)
Edit(#H 3) - Transform(:H )& A

LER

L
ol
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r
(0]
=
)
o
L
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b
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o7
=2
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1 Transform Model &|

Madel | radknob v |

Activate Workplane | 1 w |

Relative Position

3% B B owe[o

Rotate

M ¥ @& e

Scale

X Y Z w0

Mirrar in Plane Transfarm To

x| 2z| Yz| 1o, 9
o e S92 WY FH g FAe Y 1 B E U B

AR E Ao “ Toolpath Transforms(= 3 2~ ¥ &) o] L} “Create
Workplane(2t 1 237 /HE71)"E #arshe,
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Start and End Point Enhancements
REE R
Start and End Point (A 24 /E4) = 17
Fet WY A2 Eoll A B ?4 AA= é«l?—%}? ATt
ol d W9 753 w5 v] ek A| vE o} of o] B 7 =
F7H=E At
o Start Point (Al Z4)S A8t A 22 W o2 End
Point(€4)& 4o1d o 3t
o EH Y A I E Aol 4

0]
A

i
:oé
>
rr
=
=
|
o

_|
(@]

=}
>
X

n

o
-
\_1_.@,
filo
2
2
i
B

Y Start and End Point Form EIEJ

Skart Point | End Point

Method

(IS W Elock Centre Safe
Approach Along | Tool Axis w
Approach Distance | 5.0

Override Tool Axis [

Coordinates
% |00 v | 0.0 z |00

Tool Axis
I (00 100 k| 1.0

[ Accept ][ Cancel ]

o] WA 7FA = Tool Axis(3 7" )= Abs 24 o= A = A A wF
6 H Ao A = Tool Axis(& T )= FolE 5 3t} Start
Point(A]1 2 4)2 gl =<1 F-o] & A o]al End Point(E3)<

g =of2- Fito] = Zlojth

Approach Along(X 4w - H 3 7] 52 2R vk A ukw 1)
SRR SR N R=g

Tool Axis(& 7 %) - 1} 21 & 2] o] 52 tool axis(& 7 %)
71—1;]_
E .

What's New in PowerMILL 6.0 Toolpath Preparation e 21



Contact Point(Zd % 2] WA Wk - A 3} 7= 2] o] F 9]
;@ ] H]—E]:A M A

AHgEA)
Tangential(BHHIE) - %]
o 2o ARE dodm Ao “Links (¥ )" &3S Faste},
ol

Override Tool Axis(3 T 3 214 A A) - Aol vpA

T O RREH OE I F5 GOt o] Fo] A A5 W Tool
Axis (B F)ol et G5 A8 4 )k,
1. Start and End Point Form @@
Skart Paint | End Point
(6]

Method

Use | Last Point Safe v
Retract Along | Tool Axis v
Retract Distance | 5.0

Override Tool Axis
Coordinates

% | -57.9 v | -36.9 7 | 4166

Tool Axis
I | 0658 1|-0.12 ko074

[ Apply End Point ]

[ Apply ][ Accepk ]l Cancel l

Tool Axis(E7 %) -t} & E9) 2] A 433} 27 ¢ Tool
Axis(3 T %)& el gk,

@ Note:

HEI S EFAE 7o Z H 7 55 A 9IS F o)
Start Point(/\]&@)

Apply to Active Toolpath(Z4 st5 &3 =0 4-&) HE2 Apply
Start Point(A] 2} 2-€) 3} Apply End Point(F3 &) HES R
v 1o}, =3, Edit( 3) - Set Start Point(A 2H3 A A) 18] a1
Edit(15) - Set End Point(¥ 4 A24), & 2/ L E25 HE
FEORE ARE = T

A=

End Point(£€73):
Start Point(*] 2-4)3 f-A}sttt.
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! Start and End Point Form |E|E|

Start Point | End Paint |
Method
Ize La:'-t Paint Safe v|

Retract g [Tool Ats )
Retract Distance

Override Tool Axis [

Coordinates

¢[00 ] v[oe | 2[00
Tool Axis

tjoo | o0 | k|0 |

[ Accept ][ Cancel ]

Use(AH&) - o714 Ala-dl o= 248 Ao 5 St First
Point(X] 2H4)o] Last Point(Z %) o 2 vl QS ¥ nE FHL

Start Point (A 2Fd) s 3} 2t}

End Point (24) < Start Point (48 7} 2 3ol Stk
A2 B g,

;
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Safe Area (¢4 9 9)

Rapid Move Heights(= 50|53 ©]) <t Absolute
Heights(d tl gk o]) M $HE-2 Safe Areas(QHd 9 9) a9
upbet YGERd T (9 o] itk Fa A A FHaA ol Hsto
4ol Htt)

Rapid Move Heights Form

Ahsolute Heights

Safe irea | (SN
k‘ v
Marmal
1/0.0 1|00 K 1.0

Safez | 10.0

Start Z | 5.0

Reset to Safe Heights

Incremental Heights

Rapid Mave Tvpe | Absolute w

Safe Area(td G 9) - H&olFxolE T8l M dHS AT
T vk B 20 Z el B A S sy sho] b ol7h

i‘%"%}% =

Absolute Heights

Safe area |Plane ~

Cvlinder
Sphere
Box

Plane( 1) - A& 7F A o] 3 H o s A] Qb ed A o]
AR 2 BE E9 2 G HE AlY] Z kel gt
‘j”dﬁ A8 8kA] g}, o] FA -2 3+2 5 7HF oA 71 A -]
A9 Well 545 o] 55 7] f18li A 53] -85
AHEE 7 Q) Jﬂ‘?ifi Normal (] A)ol o] & 4] A &gt}
Cylinder(9-&) - 24 g < ol o& FeojHr) aejn=
rotary (4 )5 ) 1} WIARA o] o] @ - E] = 3ol A A s)r)

L1_
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Cylinder($! 8)< Position(] %)<} Direction (3F) ol 2] &f) A]

A o) g},
Sphere() - €141 391.& ol =15 )it 7o W
DU A F2 54 052 0N Ao AHe T S

9T}, 7= Centre(%41)e] <1814 A €k,
Box(HF=) - oFd 3ol = A5 Ao Q’B‘H et v ol
AEL @R A S FEE 35 ol s | HA7]7] #1380
ARESE 7 v A= Corner(:”/ﬂ)@r Dimensions(X<7)el
o] a4 “g o] H .
AutA o 7 F40]4-2 Rapid Feed(E 2} 0]4:G1) o] 5 0. 24
A= b F 99 FAAS wekgt ol 2] F 714
| 2] A

o 2] AFaFo] QLT o] 79-0l = Rapid(F4 ©]4:G0) ©] 5 o]
AHgE T
o Eu)o] AAT Ao) Z Fo] WA Wl W ok Aol

AR-g-< o
o =20 APHRE A XFE wEt ozl A b
3 S A3 rotary(4 F) 7Hae & o
Workplane (215E A) X - 4123 A2 A1-83 o, B3 =]
2N 2% Aot b2, Safe Area(¢hd Q) oA Hojg 4=
AT
o] 3412 Safe Area (9t @ <) A8 &5 ofefof] x| ghrt,
o] op#f Fit2 WshA e
Safe Area (3H7 G 9)oll A HoHl FAEL o9} 22 o] 5 &
st} A A, 3 Leads and Links(2] =/% 21) %2
Links(H )l A 4 2] 3 Retract 40l whe} &=
Retract 3Ft}. o] o] Qb G 95 7t=d 2] e nlxjél=
A Floll A ZHej Al & Alolar, 184 Fevd 3 S
Az Aoltt, drpi} &S WS A= b A 9] g el wet
o=,

Planes(3 ™) - ¥4

=2

]:]HE] T O O —
Cylinder(¥5) - WA EgFo = o] &3t}
Spheres(7") - &7 & W} o] &gt
Box Shaped(¥2~ ) - ¥k~ H e Hd W o = o]5ghrt
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Tr7E PG Ao A WA gt F2 g ® A= Qe ok
9% © 2B 9] 7 2= retract 7 2 9 ARSI L G o} =l
T EHS

°]&

AR A E Al e Wy ylo ] 7}

H ko] A7 o] WA gt EJH"«] Al 2ol A A1 H A
A ol A vlX] 2 retract(F 5« 22 WA o 2 Z8)s)al, Start
and End Point(A 28 3} E38)d o] 34 AA oA AA ),

ol
e
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Pattern Enhancements (Z€l 34
S e of el st 2o,

e Transform Pattern <> Workplane (2133 A<}
Transform Toolpath (532 W) H3} &7 & o =371 &
HIEE 750 FAEJT. AlF AEE W
“Transformation” & %+113}2}.

o SAstE 2 M £AE ARG 1 X (dE =91,
A2 CAD RE 2 5B =5 Uvt) 24 3tH sidde] A
245 XY x| &9kt Customise Colours(AH&AF A4 ¢
Al A Beld e e Mo w Texitt |l vyl A =
el M-S HR S 5= ¢l Colour(MA) - Edit Selected
(dgE A HR) A AFEshdE Eoh

o embedded patterns(¢ Wl Tl = 3| €) o] oA & Wi E & = Q)
& | 570l A] Edit(*AF]) - Reverse Normals A<
A-g-slH H o

e Embedding Patterns(JH|I Tl = # 8BS & o, 54 FA&
= T vt ol del = ZAF S A7 AREE AT

1. Embed Pattern Form E]@

Method | Closest Poink v
Distance | 0.1

Tolerance | 0.1
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Boundary Enhancements
O -
(vhzu ] )
uh-0 2] g2 What's New 9] T} 2 F-3toll A] 24| 8H Al HAFE S14L,
ol o] HE-& @ oF¥ Aot}
e Transform Boundary &2 Workplane (2H<3 332 4) <
Transform Toolpath(E = 2= W33} A & o] 2371 2
LEZ V)50 FAHIT AF AEE B
“Transformation” & #1135} 2},
e Shallow boundaries(& =-¢- v}t 2))+= ¢ =5 A T Atk
olzf o] 371 o] A= - uk-r 2ol A HZo] 3191H 6.0 o A <
o g 7 24 Feg 9] X A S gl o A
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e Contact Point Boundaries(?1 8] %<1 E v}-&1g]) 1}
Contact Conversion Boundaries(Z 8] A8 A v} 8))=
TH=TH Edge Tolerance & A3 5 ) o] Aol =
AbEA 02 whEo] Folq 54 3hE = F (U o714 9
2 gh2 Ak E g o] Aol &= Ut Edge Tolerance &
09 gto = 1 oA H A5 327 Fol X th

Edge Tolerance
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Shading Enhancements (dl°]%Q 34

View () Evk= 37119 #7142 4lold HES 2=t shading

HEEHAH & id (OO 9B @ @El“

Plain Shade(s1°]Q)HE @ o}gfo] » S Y& 5d S &
o= 4o]] B 4= 9l ofo] 2] viehilth,

Ly P8O0 D

71gf 4o o o)1, o Aol = @ o)),

Shade(4 01%) g‘ﬂ}oﬂt 37FA Y] F71A <l oI Eo] AUt
7 Machining Mode Shade - &4 &3] 21} v}t 2] 39
Component Thickness(7}3 o] 74 )% 2t
Surfaces(4 3] 2~) 1ol 4 74 2] ¥l Machining Mode
R E)d o3 2] 484 E old gt &
5L TE o7 4oy ",
Machine(7}-8)& Model Shading Colour & 4] o] 9 ¥t}
(oFel &) 7 -5-oll = sp Aol T}
Collision(&1 7+4)& =&k o 7 Hoj g},

Ignore(F-Al)= It o= o] | HL.

0

€ Default Thickness Shade(7] 229l 71244 4o d) -
Surfaces Defaults(A 3 2~ 7]) g1 2Fo] Component
Thickness(7}& o] -4 4) Aot A A o &l 718 o fol
o mES Aol B,
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& pefault Machining Mode Shade(7] 4%l 7} 3 2=
#019) - Component Thickness(7}& o174 )% <o
Surfaces Defaults(A 3] 2~ 7] &) =104 A 2] ¥ Machining
Mode (78R =)ol o8] Relo] 74 845 4o d gt
& 4 & Moz 4ojd Hrh
Machine(7}&)2 Model Shading Colour & #|o] & #t},
(oFe o] 5ol = kA o]t}

Collision(&1 M) =g o2 #ojo FH .
Ignore(FF-Al)= BN o2 Ao H Tt

0NOI€Z

Shade Inside %4/ (Draw - Model 7779 4] A}& 7}&3f ) & (L
V8 & oy o5 Yo H = pFel 0] $4S FAF.

Model Drawing Options

Shade Inside

* |
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Tool Axis Enhancements (37T = 34

Towards Curve(AE.E &3sl), From Curve(H E.oll A Y7Fe)
18] 31 Automatic(AH) ol gk Al 23 3714 €] Tool Axis(&
) A A A HAT

1 Tool Axis Direction Form |E|E|

Definition

Tool Axis | Wertical v

Lead/Lean

LeadiLean Angles Taward Poink
From Paoink

Towards Line
Fram Line
Towards Curve
) From Curve
Pk Freed Diraction
Autamatic

Direction

Draw Toal Axis [

[ Accept l[ Zancel ]

Towards Curve(ABE &3t5) - T HS I 14 H AB 9
FRIEE 3t} AH = HHEA] 5lbe] segment £ 2= 9 E 0]
Hojofrt o}, & ZH2 Al W g

From Curve(HENA Yo +) -7 H-2 34 145 #HHoA
o= FQE S st} 7] H = dhe 4] 5luto] segment S 2=
el o] Hojofrt o}, & ZF2 Al ¥ s
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Automatic(AHE) — I E 2 T 55 24 317] 23l geometry &
AH-E-3Ho), Swarf(2= 2} 32) 2} Wireframe Swarf (2}o] o] 2 ] <]
2 epamytgol 538 a4 Q1 E Wl 44 S wpepii
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Cylindrical Blocks (2%

rox Kel

o L
YEFe 255 s 5 A HAT. 25 7 F o2 9%
=0 Xl
of#f 18 3} 7o) Defined By( &]) 5+ 4] Cylinder (2 5)<
A gk
Y Block Form EJE|
Defined by | (U1
Lirnits
Mnz |0.0 E] Maxz |0.0 E]
Cvlinder Parameters
Centre ¥ | 0.0 E] Radius | 0.0 E]
Centre ¥ | 0.0 [E
Eskimate Limits
Tolerance | 0.1 Type |Model L
Expansion | 0.0
Draw [v] Opacity J

Cylinder Parameters(¥ & 32}r|H)3& &o] 371 S At A

A QJetar o] H o] B5 7} fALS}t).

Centre X(T4 X) - 452 X #Fx 2o TAS A3,
Centre Y(T A Y) - €59 Y #3590 T4& A o3},
Radius(HHA] &) - 989 ] &55 A9l st}
Unlocked (] - 7 71e ot @Bo) 4 [B)2 w3
Locked [®] - Zh ot @Oﬂ A @)= ko)

= \
= 1

=7 ﬂoﬂ Z =0

Unlock All i) a7 A m=s

CEEEEEEREEE R 4 9] 3 F-of of

31t} o] A& Min Z(Z H &) Q}Max Z(z A ol A A3l =}

ol e o] oAl = 9+ ]+ Examples(dlAl) <kl 9l

welo)t},

+ Knob.dgk
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1. Block(22) % [®le o 31 Defined by (4 2])ol| A
Cylinder(5)& A8t

! Block Form :
Defined by | (AT,
Limits
[oe ] [oo |
[oo ] [eo ]
iz a2

Cvlinder Parameters

wE
’

Carire ot [00 | (@]
Centre ¥
Estimate Limits
Torance Type
Erpansion
Draw [v] Opadty
[ accept | [ cancel |

2. Calculate(Al14H) &2 21 Z A $H3E2 Cylinder
Parameters(d% 32| E)gko] A -&H .

3. 1SO vuein p_vﬂ 459 5ol A
1))
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Feature Sets (I 3] A)

] x AL ofg &F &2 7] 5 o] FFE AT
o WA A 7)o By
e MAE F Y A3 A AHE 5 Ut
e Reverse Holes ©] < ] t}F7] ¢ Al 3= Aot
. Smart Creation w4 7| 5= &3t 7219 9 A= & 0 g7
E T }‘}\E]-
. Slots(—’é,\ S Al 9] gk BE 3] Aol Draft Angles = & 4 .t}
e Feature Colours(3 A ) - &4 &2 CAD
Rdo A F=3 g Mom WXty vH Mg 7|22
sfo 25 gk}
o UL MG X xml holes U ES 2lo] 21t}
e I W72 H-E] Create Feature Set(3 A Al TH&57])=
Qs A4 FE 215 A 0 e,
% Feature Form E]@
Create | Edit
Mame Roat
Type | Pocket -
Define top by
Absolute v 50.0
Define botkom by
Absolute v 30,0
[#] Smart Creation Draft &ngle | 0.0
&
Apply ] [ Close ]
Feature Selection Method (¥ % A& HH)
v & e 3 A vl e] Select Feature(¥] * A E)E A Eeh

5= obeh o} o] B 7bA FgE o) o)
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o] A 2] selection criteria ¥ 5+ o} 2} Levels oA I A &

= A~
A ENst o= Qlty,

Select By

Diameter

Depth
Description
Colour

Fit

Hole Type
Upper Tolerance
Lowwer Tolerance
Lewvel

o}l o} ko] W & AF-se] A8 3

1 Feature Selection

select By

Diarneter Selection Filker

12,70 Depth 50,8

19.584

114.30

am < >
Tolerance

O

Select Components

[ Select ] [ Close ]

Diameter(#| 5)°ll 10.72 & A &3} 31 Depth (% ©])l 50.8 &
AElstH ol g S50 A8 E T

1 Feature Selection @

Diameter

Tolerance

Selection Filker

Diameter 10,72 0r 12,7

Depth 50,8

e

Select Components

[ Select ] [ Close ]
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9o A Diameter(X] &)l 4] 12.7 & F718 o= Helsld
A2 10.72 |} 12.7 € 7}A] 31 Z1 0] 50.8 & 7[R EE 0]
Hels|oj 2o,

Edit Features Graphically

(AH 2gd o= HA)

A5 Aeehd 43 A4AA R A S Feld J5
o} o}l ol FakS 7 sHar I A7t o] A2 Instrumented

Feature ©]t}.
#
¥
A Sl shasd de

=
- =
1% 350]7) B vh A B Bl FE A S W

R

2T 1376. 2932
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e}, e B gt

Zeato] 1.2 = Edit () 7ol 4
S HeEls) & 5 Qe ol e &9

A7} tho] ofd A ehie A

£ WS uHe]
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WA Al clel A EE A
FH AAs 9 x AL WE 4 9)
EAEA v, FEe A= Aol

7 vhako] vy Q=1 —;*EXH o= A AT flvkd g ivo:
I SLA 7L wHEe) A Aotk

94 A ke BE BE
o) 7 A W sel x| S

xLOJ}J_i]L_ A7 = O]@ Zlo|t}, (O];f_oﬂ A SHA] k=

Q‘L
£
&
E
_>L
JI
o,
oSt
1o,
o3
toh
il

%@@&ﬂﬂﬂﬂ
u

Mo
ESUNESY
mlo
=
m

l'U 0 mlo
r_é
i)
_O'L
k
td
aly
fifof
il
1o
o
o
ftlo
=
—
2
O
_rE

I

@ [

{

1. ZZ A E olof 57]9] 3] A Alo] Q)
.%O o

....... s Programs
'%\ Toolpaths
F Tools
%P Boundaries
£ Patterns
= @ Feature Sets
- PR st
Qi 2
Qi 3
Qi ¢
Qi 5
+ ]E Workplanes
= Levels
+ e Models
@ Skock Models
@ Groups
+ Macros

][]

¥
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I
I u
]
[}
! 2 1
R e
I L= 1
] IEE 1
: g L& Ty
I s T
) 1 U‘UUII
ﬂ@ unnﬂnu UHUH
1 I
B o1 . :
it 1 |11I 1 ]
ﬂrEn !

3. off ek ol 3] A A vilirel A Edit(H 4]

4 @w

&5 NC Programs

@ Toolpaths
J Tools

S:' Boundaries

@ w Activate
] EE Ackivate workplane
fits Workpls v Draw

= Levels Rename
é Models Select Features. ..
& stock Mo Select Al
£ Groups | Select Duplicates
Macros Deselect
Selected Properties
Properties
Cap Holes
Setkings...

Delete Feature Set

Arc Fit Selected

Reverse Holes

Copy Al
Copy Selected

Delete Selected Featureas

i,
ot
rlo
br
e
1=
lo
t

) - Reverse Holes(Z
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5. =< 9l I A NemFY A H o= A,

! g-ﬁn
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Smart Creation
Feature Set(3] # A)olA L EZ B ES Z83}o] ool A

0]
DA

! Feature Form

Create | Edit

Type | Pocket .

Define top by
ﬂ Absclute | [200 | ‘

Define botkom by
ﬂ Absolute i| | 0.0 | ‘
Smatt Creation Draft fingle
Lise: | Painks w | 525 | 0.0 |

Mulkiaxis [

[ Apply ] [ Close ]

ol ol 2DExample.dgk =S o] 2 S0 B
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1. Feature Set (3] A A)H|y79] A Create Feature Set (3] A Al
TE7)E A et

1" Feature Form

Create |Edit |
Define top by
|.ﬁ.bsnlute v| |5IZI.IZI |

Define botkom by
| Absolute v | | 30,0 |

Smart Creation Draft Angle
Zelitissssnnisl

Multiais

I Apply ] [ Close ]

2. A9 tiskdA &ol A4 #t= 8kl Smart Creation
e A s

3. IHE eV Yot g Agsing ol o] Aol 9%
ShebRo] Z7IH & M Elsit)

4. A|0|oly(7<q £)S FEL FY oA I -7 e AL =

/\ 0]
A
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Fejo] Fo A= 3 )] B} shute] Ello] whEol 71

Toolpaths

----- J Tools

----- 57 Boundaries

----- £ Patterns

[—J@ Feature Sets
= QMo
1
w2
,:@) 5
4

----- ]& Workplanes

H-= Levels

[+ é Madels

@ Skock Models

- EE] Marros
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Draft Angle

g xel & F7191 2l Feature Set(¥] A M)A L E5 HES
=2 3slo] 7ol A Create Feature Set (3] % Al WF=7)) =
AelskE v o= #oll A Draft Angle A< AElstd o,

! Feature Form

Create |Edik

Type | Pocket .

Define top by
ﬂ Absolute | [s00 | ‘
{Define baottom by

| Minimum curve £ i| | 0.0 | ‘
Smart Creation Draft Angle

Lise |HD|ES _v'| ) |D.D |

Mulkiaxis [ |

oo ][ close |

o}zfjoll 2DExample.dgk Z &S o & Eo] B

1. Feature Set (3] A A)H|y7o) A Create Feature Set (3] A Al
=7 E A9
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1" Feature Form

Create | Edit |

Define top by

| Absolute v | | 50.0 |

Define botkom by

| Minimum curve £ s | | |

Smart Creation Draft Angle
Zelitissssnnisl

Multiais

I Apply ] [ Close ]

2. $1¢} o] o] Draft Angle o] 50 5 9] 72 9123},

@ Note:

Define Bottom by( 3} & <)) o/ 4/ Minimum Curve Z
(HAEHL) 7 27 E0] M5 K. A5 S 2 "Smart
Creation" & AL & 3}= A7 22 2] Z ntEol H ) thx/
apsjo] opE # o]t
3. A& =7 dot+= XS
2y

Shek o] A WL Al
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4. Apply(H8)S P T A9 Fo A 347} wEeld A8
T we) LA FH7E Soitk AL B 4 gl
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Coolant Mode ({42} 2.E)

7)% o] Coolant(

PePAN)

A AF 2 A5

= ] -

Feed Rates(

Aol F7hE At

s e W AT E AYE 5 v o] A B oAM= NC
Program %] NC Preference %ol 4] Toolpath 5ol 4]

Aers)of gk,

| Load Frarm Active Tool |

Rapid {unitsfmin) | 3000.0

Plunge {units nin) =00.0

Cukking {units min) §00.0

Spindle Speed (rpmy | 1500.0

Coolant | Standard

Standard

Accept
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PS-Sketcher (I o] =-2A )
PS-Sketcher 2] 12 7] 5 o] = At}

o HIE U Y} HES W uw PS-Sketcher E ©]-&3 5= 97
L3 e R

o FH o]} vl 2] E1lell PS-Sketcher(H ol =-2~A A )H &
(o] 271947 shg] o] Zol A B S 9S4 917 H 2ok
HHo M L EEME ZF8 T U+ w79 Insert(H ) -
PS-Sketcher(] of] 2~- 2~ A 2o A &= & 2Fe] S &k 5= )t}

o d¥lo] vy o w9l AR FL 1 o] YERYA] kX Tt
gt A o] Zof| A wl el ThE Fo] W3k Al §lehd o)l o} 7o
AR o] Yehdt,

1. PowerMILL Warning:

] The sketcher has not updated Pattern '1'
. Mo curves were returned

o 9|2 <boll &g 3k 2k} 23t A= PS-Sketcher © A =
g sk o] 72

Using PS-Sketcher to Create Boundaries
(Do) 2-2AAE o] &-3ke] upgTiE WHE7)
o] -2 A A & o] o] vk el whE 5 Tk o] WS
o] -2 A A & o] gate] WG Bt A 7} Ak,
ot o] o A= T Lol A ] lo] T ' WS o DA Bl =A,
wo] A o @A vl vl e g A, HE s e o
nhe-T) 22 o WA Shel LR ThA BEAE nel
1 40125 A7 Fg 24 e (o] 2 &
w2 A g 4= gieh)
2. ¢S 4 Examples v 5rell 91 Speaker.dgk 3+ S
Ak,

3. uleTlE) S wE ) 98 We A

L

il
m

oy

rok

o},
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4. ¥}tz wiroll A Create Boundary (Mt 2] ®H57]) -
User Defined(AF&AF A ] vlLT) 2])) S A esto] A 2-&
uhl e g e

PS-Sketchar

5. PS-Sketcher H| & -% T2,
6. W}-o-rl 2 =n}e] pS-Sketcher M E [#le o % g},

7. 9o A M et Ho| 1}9] o] Lo A Bl F Aol
Y H o] T & w9l =X LY rhH A|TFo] £ ¢ At
3pH A ol ol A E BolA] v H E11o] Resize To Fit
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8. d 4ol Lol A ME 7FA AL vl g & wHEo] F27] 984
top toolbar ©l| 4] Curve Creation H & Ale zeyz0

9. o}z &} & 3} ol A Composite Curve(Z4 A B AA) HE
e e

-

o
Ay
C
5,

10.o}2 ¢F o] Create Composite Curve(3d X AAA)

=07 w2t

Create Composite Curve

= 1 T - ® &

11.99] 7 Ake & Ao

12,789 AAE mebA] AR A EH o
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13. A2 E A3s}7] 913} Create Composite Curve(3d #HE
49)Ente] save W E Ole Fe1},

14.File(¥} Q) 772l A Close and Return to PowerMILL(Z 3L
ed g2 Folgtth)E de st

15,391 Aol A viH el ABT B Aot} jheF AV S &
S gt 8 O mEg Abgate) Bt

18.File(¥}¥) ™ 772l A Close and Return to PowerMILL(Z 3L
EE FothE A8t 1o H ol of &2 WA A&
& 7 AUk
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1. PowerMILL Warning:

' Failed ko insert sketch into boundary as there were no closed sections,
. The sketch has been inserted into pattern 'Failed_Boundary _1_1",

1994 &2 e e 2 A9 AL o 5y
Apoll Lhebe o]t}

Pattem

20. 9 €12 vk g o &2 o] F o] A7k o] & ¢H
Failed Boundary 7} o]& H ol 1o]g}= A o] E=1}. whef
Hh2- 2] 7} 1 o] ghi= o] FolehH HH e
Failed Boundary 1 1o]g}= o]E 0 & wHE5o] 2t}

)
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Toolpath Generation

-
2.5D 7}&
9™ 9] 2.5D 7} 7]5 o] At AT
e 2.5D Machining Wizard(2.5D 7}& #}H A} 7] 52 53
A 25D EHAE AT 5 T
o MAHF IR Wgol EEzel vt TR0 SR AE
Z7} st AY upR|uk z g Aol gk E g <2 A & 5 9=
HA o] F71E A
o FA HY MFE AT U= 7] 5ol FFHE AT
e Feature Set Cutter Compensation(3 Al 3+
BEA)w Aol F7F H A
e Slot Cutting( x4} & A d 4 Centreline( 4! 2<1)
5ol 71 = T
e 2.5D Area Clearance(2.5D 32t 3] X Al) 7} & A elsk 4=
A
o H Jixi*ioﬂ/ﬂ A r e 2 VS g 7
o X ool AHH E92E AR ST

Ee)

o},

xo
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2.5D 71§ wFHE AL

2.5D 7} pPHALY| 52 25D 9 A 7Ha-S =9 Uk
2DExample.dgk oAl 22l & &2t}

1. Toolpath Strategies(7}- 3 &l A &l) &
(2.5D Area Clearance(2.5D 32} 3 ] Al) &4

Driling | 2.50 Area Clearance | 3D Area Clearance | Favourites || Finishing |

% Offset AreaClear Feature Set

]
%2 Profile AreaClear Feature Set
&

Raster AreaClear Feature Set Previes
20 Machining Wizard

Preview not available

[ QK ] [ Cancel ]
2. 2D 7} v AL 2D Machining Wizard (2D 7} "FHAH
A& AEstal oK & 28 gt
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)

1. 2D Machining Wizard

.— Start This wizard helps you to create 2D toolpaths.

Choose Create New or Use Existing Feature Set.

Create Mew Feature Set
. Create Features @ resLe HEw FRalure 28

Mame |Tria|
‘Whorkplane
[
Feature Set
[
.-

[ Mext = ][ Zancel

3. A1 M A A W5 7] 9] o] &< trial = A 7g 7T
AFHEA S dEste] 379 50 Ao F Utk
0 Y2EES dYete] AAHFAE HY & 5 ATk
22 A S A4 51 W New Workplane B = (€]
A 2 A E0S 88 & Ut
FAFSHAl ¥ A A& 0 g 2B A Adestr] & dgdtd
A 22 I A A A AT Next(Hh) = A B gt
4. AN S A s Aty a5 L7 vle5
G ias
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5. Feature Creation (3 A A/d) v} A} 5] o] A]:
Define Bottom by ( 3}t 2] )= Minimum Curve Z(H E.
Z FA) ke Adget Ae gk Hol £ 9] iy o] 7t #
ol F-E-S gt dest F2 o) 7 v ol vy
o7} H .
Define Top by (&g 2)= Aotz Aeisla 50 &

ul=
5 .

v A A 2] 2~ E | A Create Pocket(327] A1) HES
Aegic

-
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R CEES EEr e R )

44 zj o] %] o] A7 “Edit Features Graphically" % o} /-4 3} 1] §-%-
79l g 7 ot

1= 2D Machining Wizard
B ctert Create and Edit features.
Click Next to continue.
Define top by
| Absolute ~ | | 50.0 |
@ Create Features
Define botkom by
| Minimum curve 2 - | | |
B Gelect Features Draft Angle
Tarre Tvpe
1 Boss
2 Boss
3 Boss
B Farameters 4 Pocket
l < Back, ” MNext = ] l Cancel l

6. v shlo] A4 A AL B 5 glu

74 I A A
UEEEEE R

Bl 5}l Next(The) = A € gkeh. 919 4% vl
o

Sk
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1. 2D Machining Wizard

et

. Create Features

. Select Features

. Parameters

Select the features you want to machine.

Click Next to continue.

Marne Tvpe

[ < Back. ” Mext = ][ Zancel

]

2] €] ol A e

A
Aeseia 2

8. w9 3} ol A

Aeg. AAl AgE A7} ol of

% ek,
Aea vl o] 9 A U 2AeA g A S
e Atz A4E Aol
EERE EEE

0. Thelu] B & A o)l 1L T} &8 Al
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1. 2D Machining Wizard

L 5

et

Define Basic Parameters.

Click Next to Continue.

. Create Features

. Seleck Features

. Parameters

Elock,

X]

Twpe | MindMaz Limits

Zancel

10. 22 W ES F201 @ Block (22) o] t)2Zd o] Hrk.

Lirnits

Defined by | MindMaz Limits

v

12020 | (]
ot a5 )
wz w0 | (@)

Cvlinder Parameters

[-62.4065
[

Eskimate Limits

Draw

Max ¥ | -12,7290

Max ¥ | 74.6629C

Max £ | 50,0

il
(1) ][]

n

Type |Feature w

Opaciky

[ Accept ]

[ Cancel ]

.

Calculate

——

11. Estimate Limits (2 %)l Type (E¥)= Feature 3 % =
et al Calculate (A4 H &5 =1L Accept (34]) =
e
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5 Note:

wEo) 9oz Bo) 4557 A5 ek 99 oA E
779 F 97}z Bio] phEo] X HS B 4 9

12. 54]]] /K]—_Q_-cﬂ- _/’: 9\}1\,_. 7]_—1# J}ﬂ_gl Ei = éll;_ Z‘:}O] /\]__9_51_ = 01‘:]_
o] BF 71 E#e AT 5
13.7}¢ vehv Bl & A 9] shal Next (V)< A1 B 9ot

Machining Strategy (7} 3H® A &%) | Offset Area Clear
Feature Set (=4 2 3] 4 Al) & A B3}l Create (RF=7])&

A ER B 1;]_
e gk,
' 2D Machining Wizard X
.— Start Choose a machining strategy to apply to the selected features.
Click Create to make the toolpath.
Previ
. Create Features TEvIEn

t AreaClear Feature Set
& Profile AreaClear Feature Set
&% Raster AreaClear Feature Set

. Seleck Features

. Parameters

.— Create Toolpaths

[ < Back ” Finish ][ Cancel ]

14. Offset Area Clearance Feature(34l SF2}F 1 %] Al )& o]
»~ZdolHr}.

ke Tool (&7 10mm <

A=
R EL S

%‘)8 Adskal, v e

_
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1. Offset Area Clearance Form [Feature Set Machining]

5
Mame |3 |
1
Tool Lead In Moves
il v | | ommen v | Type |Plunging % | Opfions.
Tolerances Approach Outside

Inpuk

Tolerance Drilling Haoles
Thickness
K ospres [ ]

Stepoyver High Speed Machining

WE3 I:I Stepover [l profile Smoothing

Corner Radios (TOU) 0,050
(

Marhine Flats [ 5moathing allowance

Stepdawn

25 o
Boundary Restrick Tool Overload
1 10 O.l" — —
] & ; .
L | Tool Centre [ Rest Machiring
Trimming | keep Inside Toolpath

Profiling Detect Material Thicker Than

when | Afker Expand Area By

Cut Direction | g Consider Previous Z Heights

[]Final Prafile Pass

Every 2 Allowance
[ aves Filter Ordering

Filker | Smaller Than

-

I

Type | Al
Threshald (TEL) Direction | Auto

Filker Only Enclosed Areas

II

PreFerence| Minimise &ir Moves

L]

L Apphy J[ Accept l[ Zancel ]

15. E9 =7F A = A
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16. T} & 2D &3 =& A A 8171918l 2D Machining
= A

Wizard(2D 718 vFE AP o] ¢1& At

1. 2D Machining Wizard

.— Start This wizard helps you to create 2D toolpaths.

Choose Create New or Use Existing Feature Set.

Create Mew Feature Set
. Create Features O reske HEw FRalure 58

Whorkplane

. Seleck Features

@' Use Existing Feature Set

Feature Set

Trial v

. Parameters

.— Create Toolpaths

[ Mext = ][ Zancel

]

X]

17. 4 ¥ A A wH57] A 8 (Create New Feature Set )41 ] A

o] 2% Slot & A A 3o},
1" 2D Machining Wizard

- start This wizard helps you to create 2D toolpaths.

Choose Create Mew or Use Existing Feature Set.

Creake New Feat Sek
B Create Features © Create New Feature Se

Narme | Slak

Workplane

(") Use Existing Feature Set

B Gelect Features

Feature Sek

B Farameters

' Create Toolpaths

3

[ MNext = ]l Cancel

l

18. 2+9] ¥ A (New Workplane) HE< [¥] 4

SRR TR EET NI
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Workplane

Mame | Slot |

Active Worlplane |Slot hd |

align

M R

Absoluke Position

Relative Position
¥ ¥ B e[

Rotate

B &G o0 ]

19. Align to Pick 1= BR & qeis s sxuce qe
SRR A 2e 7% FURTAT A H AL B
Next(Che) & M el giTh. 7] 42 44 3h7] 98] 2
Aengi,

20. "} AL 7] %5 5 Feature Creation(¥] 3 75 7]) #] o] A]:
Define Bottom by(3}77 2])= Minimum Curve Z (Z AE
HAh)s A9t
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Define Top by( &4 2])= Absolute(2HjzhH o= 11
S50 Y=

Create Feature(3] = #+&7]) %E‘r% 2] ~E ol A Create
Slot (£ W57 HE) # & Mg
a9l Fell A &3o] A

) mlo
P
o
i rf
-
%0,
v

21449 14 9] sheba) 7 ofe] s EE A eshu aha
Moz Walm SRS TolA MAE YT 5 )
44 ¥ o] X o] A "Edit Features Graphically" ] %-&

9\)\ /\i,] H]-tﬂ:o DL;J o}—r Al ;}uq /\EHOL J‘%
Hktl) 2 (Reverse Slot) H& !—-,_3 21 FH

=]
N
N
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1. 2D Machining Wizard

.— Skart Create and Edit features.
Click Next to continue.
Define top by
| Absolute v | | 29.70699 |
. Create Features
Define bottom bey
| Minirum curve 2 w | | |
. Seleck Features Draft: Angle I:I
Marne Tvpe
1 Slak
. Parameters
.— Create Toolpaths
[ < Back. ” Mext = ] [ Zancel ]

22. WAL 753 Bo) SR Bul 2B AN S ek,

Profiling (Z23Y)
A g2k 2 dl(Offset Area Clearance) 213 Zdoll w9} = 2 5}l
ZF7k(Final Profile Pass) P}A| 9} Z 231 S35 A8 s 4= QL7

'T‘7]’ E] ;\}\‘4.

Profiling

[¥]Final Prafile Pass

Allowance

Every £

Final Profile Pass (7}A] 9} 2 2 3} 3=7}) — Every Z (X< 2)
A A =& Allowance(s]-& )Wk A 83tk = gl
o] 4 B] ol = Allowance(3] & 2])3 A 1k 21 A T}

i
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Profile Pass at
each Z Height

Final Profile Pass (7} 9} 2 2 3} 71— Last Z(7FA] 9} Z)-
71 e 7 =o) ol gk Al A &S Allowance(5] & X)) qHE A e 4=
At} ofgf oF Zo] mix| vt X 2 9 v ~ o= Allowance(d] &)=
THAA| @l 7 w7 ol o vt 2k =1

One final
Profile Pass at
lowest Z

Height only.

obeli= 3 WA AA F o] 5
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1% Area Clearance Move

Profile Allowance

Material to be
removed

Finished part

I

obel= F WA A A F o] s

Next level Area
Clearance Move

And so on down the part.

Final level Area
Clearance Move

-

obg &= shrto] &Y o] Folt},
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Profile Move

ERRd e e I LR el R e i R g K
ot}

Offset (&A1)

Offset Area Clearance( A &H2F 2.4l ) 9] 2] ol g A9 7)) =&
Aol & 4 9 Stepover (=5 S H)F-to] 7 H 9

o] W Aol A+ Stepover(=HeM)#E AFT
AL FE Ao & 4 gl

st
N

AA| T

2

A= ok ZHAE F Y] ez F71 H A
Skepover

[ # Skepover

#(leed Number of Offset)A = A A5} Number of Offsets
T" ;(]7@ 3 2= oh;]_

A #s 2 2 At mpA| o Tk sl & of g A | F 7) ¢
LY EINCER S R EEY R Eies
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@ Note:

IYH AN E RS F29) 2] 50] PR s Sepo) 2 E R
s79] AR 6] 37 Holrpa) 2 5 2T

Slot Cutting (&% d4h

Profile Area Clearance Feature Set Machining(Z =23} &2}
u] 2 Al o 34 AF9] Slot Cutting (&% 22} 3419 Centreline
(TAlEkl) o] F7F H Ao

7}-E = £35S ui) Centreline (341 2F¢1)S Thickness
(o) & ARk s FAIEH
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Slak Cutking | Centreling l\:;
Keep Left
Keep Right

Centreline

Slot Cutting(Z %44 — 7188 &30] 58 Ao}
Keep Left
Centreline and

location of the slot

\ Keep Right
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O

Keep Left (25AHE)- &9 €52 247} Al A =

Keep Right(2 &% AlE) - £%9] Q&% A7t Al A sk},

Centreline(z4 2}3l )- &% 9 T4 &S wpe} 7F& gt
Ex9 Y& BiS 7 sk H S| Keep Left
(Y ZAE )S 233l al Keep Right(2. &2 ALE)S thA]
AdPgiet, e F )] B ~E A s
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Flat Machining
Flat Machining((8 ™ 7}&) o] B 7} W7 = it}

e Area Clearance(=x4! 32 %ol Flat Machining((8 ™ 7}-&)9]
T AT

e Raster Flat Machining ¢} Offset Flat Machining(3 ¥ A 2}
7} Wl W gt H b, HHE S AV ) S
o] &3 A Rl FH S Tt T 4 T

o T FTEAE T U FE 9IS AA E 5 AA Finding
Flats(3 ™ A2h g 5ol = At

e Arbitrary Blocks ¥} Stock Models & t} §H 7}3-5 sk 4=

0]
Area Clearance Flat Machining (32}
HH7HE)

e Area Clearance(=x4! 32 %ol Flat Machining((8 ™ 7}-8)9]
T AT
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1. Offset Area Clearance Form [Model Machining]

Mame | 1

Lead In Moves

Type | Flunging v

Approach Outside

Taolerances =
T e Drilling Holes
Thickness
W g |
Stepover High Speed Machining
C# I:I Stepaver [ Prafile Smoathing
Stepdown

Boundary

|

[ smoothing Allawance

[IResk Machining

Profiling

]
=-#

)X

Slices

Allow Tool Outside Block

4

Dir aw

Delete By Picking

Blcle

Cukter Compensation

Type Automatic

[

Offset Machining Advanced Settings
Machine Smallest Firsk [

Remave Cusps

——
Flat Machining Advanced Settings

Flat Tolerance

[CIFinal Profile Pass
[t ]
[CIrultiple Cuts
[ area Filker e Ordering I:I
I:I Direction I:l
S s PreFerencel Minimise Air Moves v|
[ Apply l [ Accept ] [ Cancel ]
Offset Area Clearance(=3Al &2h)% 9]
Stepdown (=& t}) g9 Machine Flats(3E ™ 7}38) %4 0]
F7he 91tk
191 -2 Machine Flats(H 7)ol A BH7bg dagl S-S
Apgad.
Skepdown
a9 [0
IMachine Flats
Machine Flats((3 H7F3) ol A 371¢] 3 A& AR 5= T
Level(Z)- 2= FH A& 7FFsho),

2 B Ao A= Machine Flats(3H ™

58 A8 5 Ut
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N
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ol Mﬁ
Ao 5
—_ -
7 e
o =
= )
mE
T e
T T
= ol
3 03
B G
e
-
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i
™
]
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3 Flat Machining

[¢}
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o] Xﬂ :401 Oﬂ/\i Flats. dgk Lj_tﬂ S %E{Qr/}

&5 20mm = 2 A Sk, max/min (H ], H 22 E5S
A gkt

Level Flat Machining

2 e R
1. Toolpath Strategy & (7} i el H 8 )M ES =231 3D Area
Clearance(3D 2} =g §1)& /delslar, W 7}3o] HolX]7]
8l ob AL Ve A gkt

o] o 4] ol A += Raster Area Clear Model (2}~ ¥ 32F
R dh) S AL-g- gk},
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1 Raster Area Clearance Form [Model Machining]

E: MName | Raster AC Flats Lewvel |

Tool Lead In Moves
Iﬂ |EM20 ¥ | Type | Plunging v
Tolerances Approach Outside

Tolerance Drilling Haoles
Thickness
L .0 [ 1]

Stepoyver High Speed Machining
Stepover [l Profile Smoothing

Stepdawn
| Automatic ¥ | | 0.0

Marching Flaks Machine all raster spans [_]

Minimise Full Width Cuts [ ]

Cut Direckion Maintain Constant Stepover

Boundary
L < >

[IRest Machining

Profiling

[]Final Prafile Pass E

[ Tarea Filker

Sorking Cirdering

Style | Tuwo gy Joined w |

LI

Raster fingle
|Manual vl |D.D |

I Apphy l[ Accept l[ Zancel ]

2. Machine Flats(3 ¥ 7}&)3 Aol A Level(d| )& A A3}
Zhztol el g szololl ofsf g2 Fo)xl/d 8%t Stepdown
(o) a3 &7 s

H 7] Stepdown (=8 Th)°] 0, Stepover(Z=§] 2 H)=
10 & 78 9] 3kaL Apply(# &)= A8 &)
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View in +Y

Level Flat Machining Isometric View
3. el o] AREA BolAA R B2 e FHFES 915
Bdad ke B 5 el

Area Flat Machining(3® 94 97}%)

o o GH 713 v 2 A3t

HH G Ay s g dAdE 7HA= 2 AE =S
145 S 2=E FAFRH

Raster AC Flats Level 53| 20| A v}-$-2 Q. E5%S =84
¢ = w57 9] Settings(4)HdS St

o
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2 Bl e g el o4 ) g HAbae,

3 Stepdown(Z= S TH) &0l A Level (2] '#) ol 4]
Area(d o) o= WS M8kl Apply(#-8)S =gt

1

Lre——

View in +Y

Level Flat Machining Isometric View

4. 2dlo] Frad Aol A s 2= Bl s A E S

No Flat Machining

n} <] 2 © 2 machining flats(3 ¥ 71854 o] Off 7 9-o]t}.

E )2 <] Stepdown(Z= B THE) S AL-&-3e] 7138 Fof] HW
GGl Eall= S AT
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Stepdown(Z= & th)gko]l 0 Bt} =7 A7k sfjoF skl 4k
HEAl QjEeof B AE AT F 91

off
o

o] o] o 4] €] Raster AC Flats Area gﬂl 25 ol &8 e
St T AR 75 B 9t

1 A B9 AE BAE

Raster AC Flats Area 3~ 2 22 1 J7ol A]
Settings(’?:ﬂﬁ)iéi% Skl

Aoz e ae o oz waa,

3. Expert Area(ilw 2 BN H e Agst L

4. 315 B2 0] FAS Aestd g A7) 9k 2
S

of2k - 9 % slothol Flat Machining Advanced Settings (33 W 713
AR X
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¥ Flat Machining Advanced Settings
Allowy Tool Dukside Flak

Approach Allowance (TOLD
Flat Tolerance

| [lignoreHoles
! Threshald (TDL) i

A Lt S LA

: [¢lMubiple cuks
Murnber OF Cuks -
Stepdown

Final Stepdown [+ m

Allow Tool Outside Flat(¥3™ 3t &}
o] FM-E& HH 11 Rro] E3A~E 5]8-ghr}
EE TAE &3 7IT

bR A E ek ¥
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Allow Tool Outside Flat - On Allow Tool Outside Flat - Off

9)o] A A 9| Aol & W B 2 Qor], Y 771 vt
S92 388 2 1eA e otk

Raster AC Flats Area 53]~ Z-& Meis I 71 v Allow
Tool Outside Flat(Z 3]~ 3]-8)& A A3t Apply(3 &)< 3
SV HAE AS G 5 A

Approach Allowance (TDU)( 214} &]-&)

o FHe R elo] Ty A A (BT ) 9ke] AT
A EO=Y

e A & 5 QA0 R} ATh), o] 2 & mo] ThE Yo
GG A 5= 4L ol o] AR F

Flat Tolerance (¥ 23 dX
o] 212 Tolerance(3-3) & A o a= A olt}, o] Bgjel 2 Qo
a2 HHolal Yy X = ®wo] oyt

Ilgnore Holes(& FA)

o] A7)= FT A7) AT o9
S olg & Wo] A EX| & FATH
Kol

Tk oAl A 5 7h e Afe] A S

o5 o H
o
(ol
2
5
=
o
-
)
[
N
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&
IR
rlo
o
o
-
>,
P‘L
2
v
1t
IR
o
ot
X
do
il
N
Of
e
Iz
M
o
O

Ignore Holes - On Ignore Holes - Off

Raster AC Flats Area & HA} 5laL B3]~ S dalIgnore
Holes(& FA])oll A A &}aL Threshold (TDU)(Xﬂ A= 59
A7 B2 A DA Apply (4 &) TFET.

o] o A= Threshold (TDU)(A A %)< 2 & AA ).
Multiple Cuts(t}57}H%)
o] A& Rl HH HFEo A VlES T ol AR ITE
tFo = A4 4 gl
1. 7 HA 29~ FAFgH
Raster AC Flats Area & 3} 2~of &
Settings (AA)TAE A,

=)
o
>
fo
gl
IR
o
gl
E
B

2. Eg e Bu)ag BT

3. Expert(alya &) & B.7])ol A Multiple
CutS(‘:}Fﬂ%’*)%/}i% AHEE = A A E ek
4. Number of Cuts(7 £¢] 715)= 10, Stepdown
(=®th$2)1 28] 12, Final Stepdown (P}~ 2
~RAThES) 298kl 35 Wil Apply(A-8)gth
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Multiple Cuts

Mumber OF Cuts
Stepdown
Final Stepdown

Ignore Holes - On Ignore Holes - Off

1ol Lol HH 3 U5 7y B AE = 5 UT
Final Stepdown (W} 2 A~ 8ITh2-) 78S mf=) &F
stepdown 7/ A2 F9) g = QI vpR) B HARS 2o
stepdown & ¢/ 7 ¥/ 9/ stepdown * o} = .

@ Note:

Flat Machining Advanced Settings(% % 7}3* & &%)
Levels(Z/ )% W 73 ¥ = Multiple Cuts(t}s7}3%) Z Flat
Tolerance(% & Z2/ 1) vk 2y 31 FH of.
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Raster Flat Machining (Bt2H 32} 713

Area Clearance strategies(%H2} 715 1) 2] Flat
Machining (¥ ¥ 7}-&)©| Finishing strategies (74 2H)°l 2 711 2] &3l 2
W A8

Raster Flat Finishing(3 W 2}~ 7}3)3} Offset Flat
Finishing(®8 4 A 7}&) o]t}

Raster Flat Finishing(E ™ 2t2H 7} )W H -
HHFI s 7Hest7] el bt Qg Ho] 25 A|

Sl
I'U-ﬂ“

19
e,

ol

\" Raster Flat Finshing Form

Marme | Raster Flak

Toal
G w | | 20mm Rad 3 - Flat Tolerance | 0.0
Talarerees Allow Tool Outside Flat
Tolerance | 0.3 [ ]lgnore Holes
Thickness
D — U Ordering | Pocket w
Stepower Skyle | Twwo way Joined ~

Stepover | 5.0 Raster Angle

Manual W | 0.0
[]Final Stepdown

High Speed Machining

[ Profile Smoothing
Cuk Direckion | Ary W

Boundary

® - v

[IRest Machining

Leads and Links

Lead In | Mone
Lead Out | Mone
Short Links | Skim
Long Links | Skim

Approach Oukside 0.0s

Do

[ Apply ]l Accept l[ Cancel
@ Note:

4 39 GUNE SAHG 0 BE GU T SHE G F 7

-
L.
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0 BRS FHE=79 7)o/ =] "Flat Machining" (% @ 7}3) & &%

IR
-

1. Flats.dgk 22 &4 B3~ W 5

Finishing(3 ™ g}2¥ 7}8)S A8l st

2. Raster Flat Finishing(3¥ ¥ 22 7t & A Esla
2 X2AE2 702 Apply(EA)

3. obell B e gke AbEsle] w Aol

2,
o
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A& & A S92 H A FARE ol
LEELS YU 7 AA FAH ot
549 & 1%l (Flat Tolerance (B =2 #2), Allow Tool

ot

Outside Flat(*3 7%t 5} 312 &]-&), Ignore Holes(= -A1))
Area Clearance(Z2} 7} 3ol A ¢F & RS ged 5= g}

High Speed Machining - Profile Smoothing(Z&71s - =8 -%
=239

&S S e X
& UA HAs=

Profile Smoothing (=& = =
A3}, Profile Smoothing(F-=2] & X 23 Y)3A4
A3} A v asiy o] Aol 2 3 )

>,
ol
s
2
o

1. Raster Flat Finish(3 W 2}2H 7)o~ BAFE S thE 31

1471 F5-<] Profile Smoothing(Fr=2] ¢ 2919
A =3} 3 Corner Radius(Z Y ¥HA )< 0.2 2 XA 3}1
Apply (#1-8)%Ht.
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¢ aHANA F 7R 9] B AE BolF=) (542 Profile
Smoothing(F-E=# % L2 utd)o] g5 Euj o], 3
A 8w A &2 Aot
Profile Smoothing(F=2] % Z 2 3})& AL-8-51H &3] 2~ 9
o A 7} F-=H A e

1z
rlo

Rest Machining(8| = E 71¥)

Area Clearance strategies( %2} 7+ %H), Rest Machining( @l = E
7he) © aA Rl e Aol AFEE S Al T

Z FTE ol &3A Ao EZ LS S Aol oo T
Hop 22 5 o] &l A ol | &7 7ha sk Al gk Ah

o S B W
TARROL Y RF G H o 7T

{0

% o

o2
off

& g,
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Offset Flat Machining (38
HA 5 A 7)-8-(Offset Flat Machining) ™

PN

3 T

g A7hE ol Abed 4= 3

d S A7)

12

! Offset Flat Finishing Form

Marme

OffsetFlat |

Tool

vl

W v |2Dmm Rad 3

Stepower

[CIFinal Stepdawn

Boundary [CIRest Machining

®-

Leads and Links

Lead In | Mone

v

Lead Out | Mone

Short Links | Skim

Long Links | Skirn

Approach Outside

|
|
|
|

Do

Tolerances
[J1gnare Haoles
Tolerance
Thickness
D | 1.0 | U | | High Speed Machining
[ Profile Smoothing
Stepower

[ smoothing Allowance

Flat Tolerance

Allow Tool Cutside Flat

)

ili

[ Apply ][ Acrept ][ Cancel
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2] o] 132 Raster Flat machining(®8 3 2t~ 7}3)"H 3}
H] 2opA| RE 5 7l o] o & i |lo] =t

 ©-2 &3 90 ¥ o] #] “Raster Flat machining(¥ ¥ 2}~ ¥
7hEye g

@ Note:

AL Fro] FHH IS S HH O O BRS FHH P S E ARS T
.
I BS g1 =179 F o] %] "Flat Machining( 5 @ 7}&%)" & 75 et
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Area Clearance Enhancements
(F2715 73}
Area Clearance Enhancem(32F 71 7+ 3}) = 21 th.

e Machining of Undercut Areas(1H %] 5 71)9]
FAE AT o] d Mo AYA Fitol = 7k S8 2~7)
Aol Hloj=d A Zde A o] ofd R 71
L7 A E AL AT A oM = ol 7 B H A

o) 1-
o 1 .

e Offset Area Clearance(3Al 2h)71-& 3= &<t
Smoothing Allowance(F- =2 & B E)E A3}
NETEEO A B EAY A
= 2o ALE-H T

e Cutter Compensation(37 7 XA)&A o] F7F = Utk

o AN Z Sorting(FE)3AS = 7hg 343 F-AFSHA
= EAE AT Ak

Improved Machining of Undercut Areas
(AER 9 712 FH)

o OlA WHANAME AYFH F-EE 718 E9|27) AA 9]
Hol=d @A el A F o] opd BE7pA] B3 ~7}
AAE T AE 7R R = S A7 A E R et

o) WS A} 7hF Eof i ofe) 1t ek,
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AR ol 7

| 7)Y A =T

g

Improved Smoothing of Offset Area
Clearance Toolpaths

Offset Area Clearance(:x 4 32h 7158}
Allowance(F- =8 A )& AH&351o] 1L
EY2E HEAY S d57HE S 2o AHgHT

el
4 o
of o

r
= w0
S 3
O O
~ O
lo =

5

(@]

_

ol WA A7ty 3l obgfof Holw= 19 T
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o] 9ol w A BT A WA e TAES =t}
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ol M-S AAls] B HE o] o INE= AR v X9 E

AT},

Al WA M= o o] ol A-5-7F gl
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T2ad Evas tge ¥QES Ptk oy S HaE
ShE EJEE ztET

Area Clearance Cutter Compensation

(B2} 789 BT ARA)

Cutter Compensation(&7 4 EA4)JAd o] 7} = AT

Area Clearance(32+713) 2] Expert(ala 32+ & B.7))dl Ao

F7F 5 AT

@ e ezl gaulle 2980 g2 488 5 A

Slices Definition 2. =% Feature Set(¥] A A)o] 1} Model (2 2)<
Aelgtt}, 12 Cutter Compensation(3 7 4234 S
A&k 4= QA #

Slices

Model w

Allov Tool Outside Block

Zalculate
Draw [

Delete By Picking

=] [#][=]

Cukter Compensation

Tvpe

Minumunn Radios | 0.1

Type(Et$))ol 3 7FA] &4 o] i},
Off — 527717} & ¥ A A& A7

o]« ¥ Aol A Cutter Compensation (&7~ 7 5. 4)A| 2.5 o]
NA] 2 A} ),
A 14 & 4 9
AHE-3E 7 Atk d 57t
B B 22 dod of, gk 349 o A=
A Hotd F& 7] 5ol Hadrh

5
o
(e
rlo
o
Ry
2
"_ﬁ
D
>
=
D
wn
@
o
r
K3
>
[-'11
~
>
ofo
ot
-
%0,
v
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Ty
J

Fo & TR T L S obe) mol = AA Y FAF Qe

Automatic (A8) — A A T WHE S A HA S

o] A 1 Aol Cutter Compensation(&-7 7 X 4) v 7ol A=
o= AT 22 AE 7zl

ST 715 A i daL, A B E TS o] 83
S AE A 7] g2 HEHn

o] 45 HY W N AFoR BT ARG AL BT
Aol B e

e
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Protected — 3} Lol A &t b whE 1
HAske] zfol gk v - 73 B3
QB3 I Off ALY A S Minimum Radius Al &<
A 3k= 21, Minimum Radius © 37~ 9H74 Ao 2 935 9
U Z7] #HE 4 A
Minimum Radius
o M= SEA A SH] Y8l HaAa 3 A& A E
2 A Gk upx ek WA A A2 TpFAE AL

FTAZ|E Y v A= ﬂxqsh:}.
obel 1R o] AXRE HY ArE

Ulﬂ

gstaL, 27| Al A

to o

Lo

mlo

T 3tk

What's New in PowerMILL 6.0 Toolpath Generation e 101



N

Minimum Radius — A HHE & Q2 B3l I o] & W3S
A3 T ARAL s g}

Protected o wj gk A}-g-st 4“* AT}
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5 Note:

Cutter Compensation(3*7- g2 g ) %% 5 of Off 1} Protected
£ 418/} % NC Program 3/<J/4/ Cutter Compensation(3*7*

= v 77
Fu ) e vF o] G5 is 0 25015 F45A) HF o)

e,

NC Program 2 2 & = #779] Setting(& ) 5o+ £ E25<
He3,

H Y o] HR3}] S} & F] 0] 7] A1 Fe i GAL (25 55 A H
G42 (225 &4l 2 g o] H.23l

Toolpath Sorting (232 A &)
A 28 Sorting( E)5A4, =2 7Fgoll A AFSE A3 FAL
Area Clearance(32h) % stetol = 34 S A&,

ol

ek,
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o) Abg

3
bt

A7
AbS

N
=
o
T

6&:
A3

8

<ol A4 Sorting(

-
It

obehel ]2

| %00 | %0 | fo°
U%ﬂoﬂo ﬂo
Moo | o
NIRRT | AT
W E|E |
oW | | i | i
TIOL | X [ X | >
im 1| =

|

oy
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IWhE AR

Next closest area

G

—

~<H

Ho

T
2

Sorting(A 4

— =
L.Til_t

3 71¢] o A

HojFo},

t] %2 Sorting(3 2)
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Along Y (Model Machining)(Y #F3t2 Z Along Y)

3D_Pockets.dgk 223 &2 &5 max/min (/& 4)=
55 AAg

1. 10mm & & +E A 3}
2. Tool Start Point(& 7 A 2+4) e Absolute(2d 7H)<=
A Eskal X0, Y0, 210 A A sk}

3. 712 9" A & (Toolpath Strategies) W ES 231 3D
k2t 243D Area Clearance)® oA A1 &+2F 2 dl(Offset
AreaClear Mode)S A8 stt) (B & 24 7132

A (Sorting) =& E3H3Itl. 12} o] oA Oﬂ M=

& A (Offset)= AHE slaL, 48] thE S8~ B S B4
Atk

4. ofefj ¢} o] dA gy,
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Sorking

G Note:

Sorting("d ©)¥ Ordering(=A1) w42 9] L &% sietol .
Ordering(s=4)= E2ou gl 3L 7} A

5. Ordering(s=4)+41 = Pocket((2A) 0. = A s} L,
Sorting(%d @) As Created ™ (7] 2 489 7t

T 2)el A Y 2 whe} o Bk Along Y, one-way )=
H 74 gkt

6. o] 4 o] 52 Offset AC, Along Y, 1 Way &}t o,
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Apply (4 -8)3Htt,
t} (F 7 o]&)

N
ox
oX,
i R

S =) S

[ [ | Hl H [ [ |

‘ = = = = = i

i O 7 e O 1 \ Aty ] \ i

[ | [ T 11 1 e

e 18 e : ) B R : : 7
Along Y, = = |

one-way - g :\ : = /2 : )
RiNRIREN RN

[
]
|
L]
L]
[]

A A, ARy 2w 4 8 +Z2 el 2 R

108 e Toolpath Generation What's New in PowerMILL 6.0



A b, -y 2w o UEF 3D Wkl 2

0. B3 7bg 4 i Wel A o A sl 2 5 etk
4 oM E M8t Sl AE whEaL v s Bt
Along Y Two Way (Model Machining)(Y & @&} &
)

Y, 1Way(Y &
| E 7ol A A

; ]
2. Copy (&3 2= HA [( & = SAME S At 9~
o] 2S5 Offset AC, Along Y, 2 Way = A 3tt},
3. Sorting(A 4) &Y & wet Along Y, 2 way IlI (FHrah) o7
el a Apply(4 &) gkt
4, S 2= obd 1 T o] A EH Aotk (F A o] F)

& = s —s T e —
\ = = Y= v S= Y=g
=) ) S )
| | | i
s L : N =— 2
Along Y,
two wa i : i
Y % =) S — )
| | | | : |
% R e 2
J == S = s N =
N Y 4 7 u o s £y

Offset Area Clearance, Sorting: Along Y, 2 Way - View in
+Z
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Offset Area Clearance, Sorting: Along Y, 2 Way -
Isometric View

Radial pattern (Model Machining)

nl x| 2} o A = radial pattern(*dAHA FH) S A-E-3Ho)

ST AT A = o] F kAL, &t Al A 9 AL 3 s A
7V EE A2 v AL g AE A S

1.9k 2343 3+ Offset AC, AIong Y,2 Way 9 2~E5 Aesta
QLHAE v ol A Settings (X A)3A S A3

2. Copy (B3 22 B MEl =g w2 BapR o

=

o] &< Offset AC, Radial Pattern © 2 73 3t}

3. Start and End Point(* 2}, € )& Lo qw o}.ﬂ,
A2+ & Block Centre Safe(-‘é—-%%”# obA o)) A A

rO*'

=2
4. Sorting(% 2)< Radial pattern ¥ (42141 @ ef)= WA} 1L
Apply(#8)= A=,

5. Z | ~+= obf 1 o] A 2 Aotk (B A ols)
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H SN 1 1 1 || o O B
“i =4 k N . 2 k} “ e /' 4
= S == 5 :f‘«"” % 3

H I L O
N . L i

Tool Start Point

{7 S (7 T
H L] I o | |1 ||
s - S —— IJ S L AN “

b “\/,”;* ﬂ\/,”:f , U SR 2

I [ | e
" i o Y W i " Y

Offset Area Clearance, Sorting: Radial Pattern - View in
+Z

Offset Area Clearance, Sorting: Radial Pattern -
Isometric View
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Sorting in 2.5D Feature Machining(2.5D &% &/
7}3-e] g )

2.5D Feature Area(2.5D ¥ A 7}-&)ol 4] %= Area Clearance
Model (32} 718 a1 3 Drilling Strategies(=2 ®H)A &
Sorting (B 4)5 & A& 5= Tt

29} 5¢] v -S &1, File - Delete All(3 Y — 5214 E
A3}l Tools - Reset Forms(&e7- — 25 & %

1. 2D_Wireframe.dgk 2.2 -& E 2] E0] il AF-8-2} 4 <
H}-& 1 2] (User Defined Boundary)oll A w22 ALzt
sfolo] L e]S MeNsl T Model(R D) HE @le Selam
Accept()S A et

2. Aol A A vk 2 & AFE-3l &5 Foll A

9] & Boundary (WF+UH 2]))2 Max Z(Ht] 2)= 0, 18] 3L H A4

Z( Min 2)£-30 & A A 3},

3. 10mm & & & A gttt

4. ¥ 32 o) A Pocket Wireframes ¢}o]o] Z#o] & =

A Elslar 3 - Al 7= 7] Aol A Pocket Feature Set(37] 3] 4

A& T 9 (top) 0, 3 2] (bottom)-25 = A A Shrt,

5. Tool Start Point #5(2 A1 2-7)2 Absolute (T #H)X0, YO,
Z10 = A g},

6. Toolpath Strategies(7}5 981 Ae)WE € & =273 25D

Area Clearance(2.5D &5t 1] A Al) g o] 4] Offset AreaClear

Feature Set(5 4l &2t ¥ A4 )& B oh = F4f B9

W ol &= Sorting(Pd @) A o] 23 H ot}

7. Ordering(=41)&41 & Pocket(EA) 0.2 A A&} a1,

Sorting(A @)4HL ¥ 2 u}et Along Y, one-way M

(483 dg s

8. o] &1~ o] &< Offset AC (2.5D), Along Y, 1 Way 2}1L

El=

9. Stepdown (=Bl T}%)< Z Height Generation Mode

ol 4 Manual 2 W73}, Z Heights [®lol| 4 289 ghe 49

3t} (z=0 o] E v 2= THE o X X ¢k=1})

10. U2 2158 7| o2 AAsta Apply (4 -&)3t.
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2 obe] 1w} o] A4 E o] th(F 2L o] )

2

11. &+

%
é
£
%\__

Offset Area Clearance (2.5D), Sorting: Along Y, 1 Way -
Isometric View

12. B2 7HE oA e S EellA B HEsi EE 4
o]

AA

g 73 RVl A 9] 9 of| Al 9} o] sorting(d E) - o
et

A NA H A 7HE o HEO
Ao},

ol

b 9ok e AuE Qe 5

tlo e
ol

¥2 T offt |1
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Lead and Link Enhancements
t}ok & Lead and Link(8|E/83) 7] 5 0] 4= QT

e Area Clearance(3D 3R H) o4 & A5 None(fl=)2=
A sk 2= 9l A €9l

o A5 T7F XY= FiE v H o = A b= Heo]
First Lead In (/\]Z}E] = °1)JJr Last Lead Out (B8] =o}2)=

o] &sl] th& wAdS AE8T F 3

o UE 712 E g io] Ao B g o] A] 24 o] A Tool Axis
Orientation (7T %)< &A& 4 3l

o Rapid Links(X =3} 2194 4] 0]5)9] /\]Zﬂ]_‘ﬂ]’ 529 o]}

H]—fﬂ:.Q. /\4 7(—] 61— _{’: 0] ];]_

o T Ao & g~ tjalA Overlap Distance (28 %
ﬂa])e Z Q 3k 2= o]

o =2 T x»
e Lead In(F1=9)) I Lead Out(B]=o}-%) 5o F 71A] 341 9]
71 AT

Surface Normal Arc
Pocket Centre

o MEH [ead and Link(E] /P A7 HET B A = A
%= 4 AT FAT FE-2 Lead and Link(J=/H3)E S
o]-&slo] AFE st = A o] HA &=

e 54 P9 YaE Neste] £ 5 Uk o] WHS
ol g3te] sk REw e Ya2 442 5 Ak

e Profile(Z=23Y 7}—‘~)ﬂr Offset Area Clearance (1/91 32k

7 d) & g~ 4% Lead In Moves(& E=¢1) H-59] 31
37 0gue Al 482 5

o Apply(3-8) Hl=°l Apply Lead In(E1 =<1 #8), Apply
Lead Out(B]=ol-% A8, Apply Links(%‘i 28, Apply
First Lead INn(AZFE =2l &) ... 5o A3} HAt 99
HEELS 43 | & d2r §ls %%oﬂ s|Mo =

A1 gg 8 = of vERd)
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Link Moves on Area Clearance Toolpaths

Area Clearance Strategy(3D 32} 2 d)ol| 31+ High Speed
Machining &A1& o] &3sto] & # 2= Alo] & Ad sk A 9
e = vl = 5= v} Smooth (=9 Al ,Straight (2] A1),
None(8l&)wAl S A8 o= ARg-g 5= At

Smooth(F=% 7)) 9} Straight(R4) @ = 2 A Link
Moves(R2)E S o] &3 A3} 2o] 4wt
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Straight

X/

Smooth

)
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None

Links(F3)Z None & & 3 & g| 27} 341 9 7f<=vt
A= Leads and Links(E92 gl=/83)E H] <

2~ Sk 2~
TAL = A

Leads and Links(E512 21=/2 3)Z " o] 4] Short (&)}
Long(7)< Skim(&F) o = v} ar Apply Links(B8 334 -8&)S
e,
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Toolpath Leads and Links Form

| Z Heights || Firsk Lead In || Lead In || Lead ot || Lask Lead Cut || Extensions | Links

ShortfLong Threshold Short

Retract and Approach Moves

Long

Hleng safe
Retrack Distance
Approach Distance

[ Are Fit Rapid Moves

arc Radius (TOU)

Gouge Check

[ Apply Links I

| Aty J[ Accept ][ Cancel l

@ Note:

2o Y w8314 Apply Links(¥Z &) #/&<
e
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First Lead In and Last Lead Out Moves
22 gl =/ 2] o) oly o) gHES 0] F71 = vk
e FirstLead In

e Last Lead Out
TP7F ARk AS 2 =919 Gt whA b vpA v

Zkzt o] gl A Apply(B-8)H ES o treFsiA AFE S

AT 124 Lead In(B1 =) E ol 4 = Apply Lead Ins(B=<%]
HAL)HES o] &t Zugl Fivhks 748 & ¢ i o] AL
71=29] Apply Links(B32 -8 )yHEY 22 |2 485
Apply... (.. 3 8)HELS dAdsld & g 2~7) glod v & sl d

! Toolpath Leads and Links Form

First Lead In (Jlead In || Lead Outll| Last Lead Cut IExtensinns Links

=

Z Heights

Skim distance Plunge

distance

5.0

Incremental Distances | Previous Z-Height w

Radial Clearance | 0.0

Gouge Check

l Apply Links

Apply ][ Accepk ][ Cancel l
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First Lead In

| Toolpath Leads and Links Form

Z Heights | First Lead In |Lead In || Lead ©ut || Last Lead Cut || Extensions | Links

|Jse a separate first lead in Choice | Mone

Nlili®

Rarnp Options. ..

Gouge Check

Copy to last lead out ] [ Copy from lask lead out I l Apply First Lead In I

[ Apply ]l Accept ]l Cancel l

Use a Separate First Lead In (A 28] =21& 8] 8ko] A-8)S
A A5 o] FA S AR 4= 9l

Ag e el Lead In(B1E9)) o] 4 9] 7559 2k,

@ Note:

A Zpe] = ol vk uf 2 & -§-5) 7] ¢ $FoFH Apply First Lead
In(A3E9] H8)& F2w Hit.
Last lead Out

1 Toolpath Leads and Links Form

Z Heights || First Lead In | Lead In || Lead out | Last Lead Qut | Extensions | Links

|Jse a separate last lead out Choice | Mane

Nlilis

Ramp Options. ..

Gouge Check

Copy From first lead in ] [ Copy ko first lead in I ’ Apply Lask Lead Cut

[ Apply ][ Accept ][ Cancel ]
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Use a Separate Last Lead out(Eg| =0l EE3le &)=
A AsA o] S AHEE 4 Q.

Ab-gER e A ukA Q) Lead Out(E] =02 7] 53} 2t

@ Note:

Z 2] ol 2 vk nl 2 2§51 7] Y Apply Last Lead In
(B =) 58) & F2 v Hi.

Links
P39 A3 A& S Agete Wgol A7kA 7} QU o o4
T ES et uk I Yol o] Fo] X x| erol Fr} o] A Leads

and Links (9 221 =/5 =2 &) ¥ o) 213 Links(F2)dell 9=
Retract and Approach Moves(Z & "]‘Q«] o] F) ol A A&
CERZ|F A A BRI BT 5 ek e 2 HA Hof

@ Note:

35 & il G T 502 F WgeE 4 Y

! Toolpath Leads and Links Form

Z Heights | First Lead In || Lead In || Lead Out || Last Lead Out || Extensions | Links
ShortfLong Threshold | 10,0 Short | Skim w

Retract and Approach Moves Long | Skim w

Along | kRS

Safe | Safe w

Retrack Distance | 2.0

Approach Distance | 4.0

[ Arc Fit Rapid Moves

Gouge Check

’ Apply Links I

[ Apply ][ Accept ][ Cancel ]

o] o o] d v Hof vl M3} FE-& Ao ¢lal Retract and
Approach Moves(A &3 21919 o] F)F-& vtk 7 H At} o]
A& 7 37} Safe(2HA), Incremental (F&), Skim(2F) .=
A7 Hof 9lS wivk A 8-F

Retract and Approach Moves(J &3} Z Q9] o]&)ol = Al 714 2
2 2] o] 0]

L= AA
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Retract and Approach Moves

Tool Axis

Zonkact Marmal
Tangent

Along Tool Axis

Badc T 5 g2 UEeR.
Along Contact Normal

/‘ﬂ A =] q_(tt_t_
< Tipped disc &7} &
7V v A 8= 4= 9},
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(ﬁﬂ AFE=7ls &
X
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Along Tangent

g A7 FEQl/ols-ol Al E §F vhgko 2 A H
Retract Distance(J&Ag]) — X &3
Approach Distance (I ¥AZ)- A dst=
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Overlap Distance

Lead In(8] =413} Lead Out(B=oF)5 o Overlap
Distance(LH #HA )7} F715 At}

1 Toolpath Leads and Links Form

| Z Heights | First Lead In | Lead In | Lead out || Last Lead out || Extensions || Links |

1st Chaice |Horizu:|ntal Arc Znd Choice |Nnne 5|

Distance | 10.0 Distance
angle #ngle

Radius | 20.0 Radius

0.1 Overlap Distance (TOU) [ Ramp Options. .. J

Allowy skart points to be moved
Add leads ko short links
Gouge Check

[ Zopy bo Lead Out ] [ Copey From Lead Cut J [ Apply Lead Ins J

| apply i[ Accept ][ Cancel J

Overlap Distance(2¥ #AT]) — gl =9l L= gl =o}%0] &3]3
FHel & ok HAA 5 AT
I(EJ
Overlap
Pottion

Lead Enhancements

Lead In(B]=¢1)¥} Lead Out (8] =o}-2)5 ) Choice &4 °] 7}
At
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e Surface Normal Arc
e Pocket Centre

1 Toolpath Leads and Links Form

Z Heights || First Lead In | Lead In | Lead Out | Lask Lead Cut | Extensions | Links

1st Choice | None v 2nd Choice | Mone ~

MNone

Vertical Arc
Horizonkal Arc
Harizonkal Arc Left
Horizonkal Arc Right
Extended Move

Boxed
0.1 Civer] Straight Fuarnp Cptions. ..

F.am
[
Allow start Pocket Centre

Add leads to short links

Gouge Check

Copy fram Lead In ] [ Copy to Lead In l l Apply Lead Outs

[ Apply ][ Accept ][ Cancel l

Surface Normal Arc - BHAIE 3t 9135 2| =+ & 3|~ 9] ghA E
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T
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o) = Wit} o] el = 424 O}EL e ol s MEs ok
Atk o] 2 shuhe] Aol & 341" AA el A8+ 7]
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St o8 ol AT} 5 e el Aaet 5 oba Ao
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Surface normal arc S & 2} 0 2 7+7to] & gj ~of gk
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”
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Locking Lead and Link Moves and
Selective Editing
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7

2. Leads and Links(E¥£ gl=/2 3 %)ﬂ <= @ o] Links
e1-5- M ek}, Retract and Approach Moves(X1& 3} 21¢] 9]
o] F)S Tool Axis(FT5F) 2= 47 g,

1 Toolpath Leads and Links Form

| Z Heights || Firsk Lead In || Lead In || Lead ot || Lask Lead Cut || Extensions | Links |

ShortfLong Threshold Short
Retract and Approach Moves Long
Along | Safe

Retrack Distance

Approach Distance

] Are Fit Rapid Moves
arc Radius (TOU)
Gouge Check
l Apply Links
[ Apply ] l Accepk ] l Cancel l
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Toolpaths

----- 57 Boundaries
----- £ Patterns

----- @ Feature Sets
i file Workplanes
= Levels

- e Models
-~ stock Models
@ Groups
- [ Macros

Vo o
W9 & rig  Ler
W@ o Lef
E @ 4 Rig Attach Active Tool ko Skart
W9 F Ler )
Zl? 4 Rig v .C\ct!vate
Zl @ & Ln Ackivate workplane
M@ F Lin Setkings...
w9 & Lin
E @ & Lin Recreate Block
#-J Tools Select Surfaces

Diraw

Drawing Options 4
Calour 3
Rename

Save as Template

Add ko 3
Create Individual MC Programs
Bakch

Load Settings

Animate 3
Skatistics. ..

Properties

‘erify 4

Inverk Selection

Mews Transform. .,
2ld TransForm...
Limit. ..

Divide. ..

Reorder, ..

Mawe Skart Paints. ..

|Jpdate Feed Rate Inside Boundary, .

Lift...

|Update Redqion

Make Invalid

Set Skark Paoink
Set End Point
Set Rapid Moves
Set Feed Rates

L nnection Leads and Links
Unlock Connection Moves 3 Leads
Select Locked Connection Moves Lead Ins

Lead Outs
Motes
Copy

Explode Composite Toolpath
Carmbine Compoasite Toolpath

Replace Tool

Delete Selected Components

Delete Toolpath
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Swarf Machining Improvements
Swarf Machining 7] 5ol = t}%F3k 34 o] 7} H At}
e Wireframe < ©]-&3}o] Swarf Toolpaths & A4 & 5= 3o},
o ABE o]g3le 7hol d F4& sk Preview 715 0]
F7F = AT
e Tapered Tools(H|o|¥ R FT)= o] &30 O =2 A}

Swarf Toolpaths ¢} Wireframe Swarf Toolpaths & A/
/\ o)
%Y

e Workplane & ©]-8-3}°] Swarf Toolpath 5= Wireframe
Swarf Toolpaths & A4 ML & Ag & 5 Ut}

e Swarf == Wireframe Swarf & 9] ~5 AA S 0 Tool

Axis(FT F)= 4o & At

Swarf Machining from Wireframe
Wireframe Swarf Machining 7}-& W o] 7} ¥ it}
o] 78 HFH & 5 71 9] Wireframe 7% B E o] &35} Swarf & |~ &

A 7)ol . PowerMILL & - 7} 2] 711 & wesbo] &7l
SW SR M-S 8 B s A Swarf 1A H 7 /)]
AHREE o] gate] b3 Al W] 2EE G A 5 ATk

[@)
Wireframe swarf 5 3| =& A 517] 9138l 21212 A B E o] 83519
Pattern(3§l)S wHE 31 A B & oF sht},

o] w] Instrument(*¥3FH71)7] %5
Wk ek g0 == Ao
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Wireframe Swarf Finishing(g}e]o]Z#Hd =¥ 71¥)
Ehh Wireframe Swarf Finishing %]'-‘Q: Swarf Finishin g (,_)_‘.%' 7]-‘:’01) i[a Swwarf Finishing
B3} vl §- Aot

Drive Curve
Top ‘Wireframe | Top v
Bottom Wireframe |Baottam W
Wireframe Side | Right “
Radial Offset | 0.0
Arc Radius (TOU) | 0.0
Minirmum Fanning 0.0
Direction | Climb w
Lanwer Limit
Base Position | Bottom W
Offset | 0.0

Gouge Avoidance
Gouge Check [

Mulbiple Cuks
Mode | OFf v

Top Wireframe("de ¢to]o] Z# ¢) - Pull-down list =58 7}-& =2
g o] s Ao & Pattern(H®) & A gl gt
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Left side
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o
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Right Side( &%) = M ElstH ofefj ¢} Zol & 27}
A H
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U %] &4 E-8 swarf Machining(2 g 7H8) &4 3} 2},
Advanced(3lg) - o] HES 98 o} o} &2 o] el

. Advanced Wireframe Swarf Finishi... @

Smoathing
Up/Down Axis (TOWY 0,15

Tolerances
Degouge Tolerance | 0.3

angular Rulings Tolerance | 4.0

Axis Calculation Tolerance | 0.0

Fan At End On Planes
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ki
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4Pl e WAR WNE WY AR A % TS5 Yok
9l o] F5 ol &3t o]dl EAlE A & 5 Ut
Angular Ruling Tolerance - angular tolerance +
M) Curve AFOl ol A &7 Fro] o) Fakis 7 A& sk
A& = Fx}o]th. Angular tolerance Woll A 5 71 ¢] AX =
Adst= & 7 A

rlo

s

Wireframe Swarf Preview

Wireframe Swarf (2}o]o] Z 2| =~ g)7Faol A v]g] 1] 7] 5

Surface & ©]-& 3+ Swarf 7} 2] v 2] B.7] 7] 5 ¥+= of7he| Zol 7}
ot} 1 2] H. 7)== Wireframe Swarf (&o]o] = & 9] 2~ ) 7F3-oll A
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v 7bA A vl 2] B o] &) Al & 5 T

= W5 AAd3t7] Hel Wireframe Swarf
Finishing(ghololZd Y 2 713) ol A Draw (E.o]7])E
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Swarf Machining with Tapered Tools

Tapered Tools(H |3 § &FF)E ©]&3to] ¢ Th522]% Swarf
(=) & 29k wireframe Swarf(}e]oZd g =) & =&
A & = 9tk o] Aol 8] 3l user interface Aol = W37} 9lom,
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PowerMILL -& Tapered Tools(El o] ¥ ¥ &)7} &4 3} ¥ o]

A=A & A Astar A s & sl =5 At o] 7|52 53] £
HALS 7l Eli=t Aakslt) o] A Bl Ao A= ZET} 7] oA
Y Fitof] o] A of U™ 7hES &l w5 A T E

AHg-sloF #lu.

=

Material Left

Tapered Tools(8| o] ¥ ¥ &2 ALg&}H o] ¢ 4|2 ¥ a 4
AT,

Material Removed

Swarf Machining to a Workplane

Workplane & o] -&3}o] Swarf(2g) & = A IS A & 4=
AT
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Lower Limit

Gouge Avoidance
Gouge Check

Upper Limit | Rt s ey

Offset

Lower Limit

Lower Limit(H A 3+A)) F-&l| 4 Base Position(7]&3)=
Workplane 2.2 4A & 4= ]t}

Base Position(7]57%) — Workplane(FEH W) - =2 9 & I+ =

FAA7IA A (3 HHl doZ2s & g7t A H A
O)1-
ol -

Workplane(FHZE3H) - & 3| 29 Z H A =ol& AY & (FAE
A el gty
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Z Height of
Workplane

Gouge Avoidance(7Hd 3] 9) - Gouge Avoidance(ZHd 3 9)) =
AR EH BEo A Upper Limit(H aL 3+A4))= Workplane &2
A T gt

Upper Limit(Z 123H4]) — Workplane(FEHH) - =49 2 31 &
FAAZIA R A H3E HH 9 Fo=me F a7 A HA

O} -
e

Workplane - & #|2=9] Z 1L o5 A9 & 34 & 44

ot

o},

Swarf Machining Tool Axis
Swarf (&%) & 7~ A Tool Axis(ZT )& 4 &3 4 9t}

Tool Axis

Taool fxis | Aubomatic Direction

Automatic Direction - PowerMILL 3 7-2] =S A 9 &}7] ¢ 3
wdlo] S ARE-SHU) o] WH o] o] 2 W ol A o] 7] HE A A

gkol AT,

100l AXis(FT %) - Tool Axis Direction(& 7 & W3F )=
=&t} Tool Axis(&T %)= = Vertical === Lead / Lean
5"k A} 7}5 8 o} Vertical & A 81&H ADVNC <
MULTIAXIS gfo] Al ~7F 2 9 it}
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5 Note:

Tool Axis(&7* ) <9/ lead / Lean(Z/E/ &) & {1 /37 Lean
Angle(& 2Hh & H5 + 0.
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Raster Finishing Improvements
(BH=H 7+ &)
Raster Finishing(Et2H & &)= F 71X 715 9] F7 H At}
o UtAE & 29 FAE A9 ok Aol FUHE ST
e Optimise Parallel Raster - Perpendicular pass(5~2] &3 2)&
A A 3}FaL, Shallow angle(& 2 9- 2t =)E 0 o] Ao g2 A A sH
= W2 A T4 F 27 B = el = debA gl
g aE F AT A E A AL 4] F g avko] A E

i'"PerpendicuIar Pass
i

Perpendicular Pass i
{

Shallows Angle :

1
Optimise Parallel Pass I
1

Perpendicular Pass(F& &3 &) F-iol &= FAHE
(Al 2= chainsaw.ige = o] 83} &2l

-

Examples

No Perpendicular Pass

142 e Toolpath Generation What's New in PowerMILL 6.0



Perpendicular Pass(F3 &3 &) — o] F-Eof A A7} 5 o] A
oW & FAa=0] vEA st dt

Perpendicular Pass, Shallow Angle 0
Perpendicular Pass — A A 3= 74 5.
Shallow Angle - 0.
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Perpendicular Pass, Shallow Angle 5
Perpendicular Pass — | 23S 7 ¢
Shallow Angle - 5.
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Perpendicular Pass — A 232 74

What's New in PowerMILL 6.0 Toolpath Generation e 145



Shallow Angle - 5.
Optimise Parallel Pass — A 7. 315 7 $-

FHAZ YAE 5 g 2~= A4 % Shallow Angle(2 2%
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Plunge Milling (28X €3)

Area Clearance(3D &4} 2 2)7}& #H F 9 Plunge
Milling(Z8 X € ®)o] x| = F7} 5 At}
E A &g F-E o] 83 Plunge milling(Z A A2 %)L& &9
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g a3ttt o] Y3 A G2 AES A3 JJrOLO}Xl X8kal Z94
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Fol7t dasi a8 o ofd BEee FAH AL 7HeE
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oA 29 5 Blisk.dgk =28 Ee]2t},

1. Block ®) (2=)< 2453 20mm End Mill Tool BE T
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2. Raster Finishing Toolpath & RasterFinishing (g} ~E] 7}-F) &
s A S

3. Stock Models(EEE ) §jo| A n}g-2 Q25 HE
S Create & A9t} g1 A E AE2 Y 99
k-2 L E5 HES Y6 A8- Apply Block(£5)=
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=
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(FUALR)e Ae ek
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| Criling || 2.50 frea Clearance | 30 Area Clearance | Favourites | Finishing |

£ Offset AreaClear Madel
“Plunge Milling

2 Profile AreaClear Madel

%% Raster AreaClear Model

Previes

Select anicon o see a preview

oK
4. o}#jol Bo]l:= A o] Plunge Milling(EH XY #) & o]t}

i Plunge Milling Finishing Form

Marne | Plunigerill |

-

® ||

Trimming | keep Inside

Leads and Links

Tool

i w |20 End Mill v| Toolpath |Raster Pattern vl
Tolerances Stock. Maodel |Plunge vl

Tolerance -D.l

; Core Radius
Thickness
D |D'D | U |D'D | Pullback Distance
Skepover

Stepover

Boundary

L

Lead In | MNone

Lead Out | MNone

shart Links | Safe

Lang Links | Safe

Tool Axis

Prewview Do

i

[ Apply ]

l_ Accept ] l_ Cancel
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7. ViewMill Toggle Qltﬂ £S5 93513 Play ﬂ(/\] ZH A A ZH <
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Optimised Constant Z Improvements
(FEvtol = 534 71 )
Optimised Constant Z Toolpath(=3-E] v}-©]
AL ek e atel oA THE WX B 483 5 i Aol
F7HA AT o] FAE2 Aol A RA=EL" &
A ) -85 AHgE 5 ook

N
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Rl

S
N
H
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Optimised Constant £ Finishing Form

I

|Jse Separate Offset Stepower
Shallows Stepover

Use Separate Offset Stepover & A =3}%H Shallow Stepover &
283k 4=t} o] a2 Stepover(ZE 8]0l 7143 gk T} Aok
st} Shallow Stepover ol 32 A A 3}H Stepover(&¥ 2H)9]
Fh2 ALz o] & o oo vk A g-H
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T(STEEP) -3} 7 ALZ}o] 2k-2-(Shallow) -l 4 &
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General Toolpath Improvements
(7 ¥re) B9 3
o] ¥holl 2 e}e] 7} & w22 9] 7% o] @ ek,
e Corner Along Finishing(Z U & 7}3) < o] 2 Bt} ¢
negg E g a2 YA
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....... 2 NC Programs
= ’% Toolpaths
# V9 &
+ 9 £ Level1
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# W9 & off
+-J Tools
%P Boundaries
£ Patterns
@ Feature Sets
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= Levels
- @ Models
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@ Groups
+ Macros
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riling | Favourites || 2,50 Area Clearance | 30 Area Clearance | Finishing |

58 50 Offset Finishing

4 Constant Z Finishing

Q. Carner Alang Finishing

._[L Corner Automatic Finishing
0 Carner MultiPencil Finishing
._[L Carner Pencil Finishing

Q. Carner Stitch Finishing
“Embedded Pattern Finishing
AL offset Flat Finishing

35 Pattern Finishing
-"‘F‘rnfile Finishing
d" Projection Curve Finishing

lOptimised Conskant Z Finishing

o Projection Line Finishing

& Projection Plane Finishing
o Projection Paint Finishing

L Projection Surface Finishing
27 Radial Finishing

' Raster Finishing
iRaster Flat Finishing

ﬁ Ratary Finishing

23 spiral Finishing

Slh Swarf Finishing

Z:hh wireframe Swarf Finishing

Previes

< J —

[ Ok ] [ Cancel ]
g ZQ ofl Pencil(F1€) & ¥ 2.1 Pencil ©] £°7F+=
OB At B g Frohilr),

._[L Corner MulkiPencil Finishing
Q. Carner Pencil Finishing

Previes

OF, ] [ Cancel

What's New in PowerMILL 6.0

Toolpath Generation e 157



Rotary Finishing (288 7}&)

Rotary Finishing(2€#7}&) & 3~

488 5 e,

Mare | Fotary

% Limnits

Start | 0.0 End | 0.0

Reset to Block Limits

Technology

Technique | Circular
Direction | Clirmb
¥ Offset | 0.0

Angular Limits

0.0 End | 360.0

Skark

Reset to Full Circle

Rapid Mowve Heights
Safe Area | Cylinder

Ei

Rapid Move Heights(F% ©]

Safe Area(SFA G Y) — ekl =07} o H

ﬁﬂﬂ“bﬂ@'éfF%
AL of gl Fatel] gl =

o]

Rapld Move Heights(F3 ©|% &0°]) - ¢t =0l & W
21+ Rapid Move Helghts(liol’g-‘fi‘*o])%—%

?)X

1 Rapid Move Heights Form

o
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Safe Z

Top of the hole.

Point at which the feed rate reaches 100%.

Point at which the feed rate starts to decrease again.
5. Bottom of hole.

-l
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Embedded Pattern Finishing
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W ¥-S AdH = A2 ], Closest Point (717} E21E) &
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Toolpath Notes Enhancements
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Toolpath Transforms (E3]2 W3}
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Toolpath Templates (532 HZ3)
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Template Parameter Saving.

Save checked parameters anly

Marme | Left with arc lift

[] adjust_axis -~
[ boundary_side
[ clearance
=-[+] connections

approach_distance

arcfit

firsk_leadin
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holder_check
incremental_mode
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leadout
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s | L ..

£

Save Close
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Toolpath Verification
(W= AF)

Collision Checking Improvements
(= AT 715 )

Collision Checking(E3 & HZE) F&EA 9 2 71X 7%
B

0 wen AEsd Bgs A% - Buas A5
o - w2 o
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' PowerMILL Information: @
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=7}

f
-
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Toolpath Animation / Simulation
Improvements
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Y-7be Al ETLY H& VS8 ke Wkl Hol,
Folrel wpeh A go] thEAl FdH .
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A-7F8 A ET7 A AE TIE o T wEke] Solu,

ol kel utet Ajgo] h2 A A

Ve A BTN HAFES N FoT hE wF] Soli,
Yol ipol whet Aol thE A EAH L.

0 Note:

¥HeF 6 591 7] A5 Al B el A dhrki, 1ok e Bl
H ]:%

st ks o] Fo] F7hE . o] A A 1L F W
7| O R ol Folufel whet v Ao R
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Simulation Technique

A FF oA 7|55 o] 83le] E| A2 Hulg Alglsl= o
e A A Hgktt, o] F 7HA] 544 Y Afol 2 g A EH =
HhH ol o}, B (2] 71-8)A] Shading Option(d]0]Q ¥4) &
Shiny(F&£ A 2) 2 &= A o] 17| =t}

(|
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Draw Tool(& 7 ®.7])

QtH o] A gt}
Reverse View(X®.7] %3 ¥H4) — B &= Wek-S 180° 3] 4 st}
Algdold AR S G HH B geko] 2 ko s
Eol oA Hr.

Using ViewMill
Simulation (efHH o] E) & vl A= HE 752 72 & vlol A
Ab-&-3ke A} o9 frAFsEAI RE, oF7E vhE A o] Sl
o FA43lE EAUNC Z2Y Yol vpg-1 2 B
Bl =5 ©]8-3t5] Animate - Start (hYH o) E- Al2h=
Aeste] Simulation(A &8 0] A) & vHE ¥t View -
Toolbar — Simulation(H — & vF-A|Ed o] A)E A El5te] &
uhE =& 5 Qo
o ViewMill Bl ES Fejaid Byl g Evjas
Ao 7 Beler),

o FT9 t] A =9 o] = Simulation Information
ViewMill & ol| 4] Ao gt 4=~ 9],

|5 o]
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e Unloading = (A|E# ol E4 7)) ool Z& Z 3l 3o
ViewMill Toggle @32 S0] 2 711}717]) oo 2
29 Reset Bl(2= 2739 2o Anz A8 5

e Paint Block ﬁlOPO]%O] Simulation Information £
ViewMill ¥ Rainbow(H S ES$) 4lold 402 thA)H et

e Highlight Conventional Cutting ﬁl(’é}?}ﬂ% EADNS}
Highlight Climb Cutting a1 8713 3 A))o}o) o)
Simulation Information Z3 2] ViewMill ¥ Cut Direction
(s Wk A o2 o)A H At

o HHAME 7|HE W75 o] &slo] B A5 AlEd oA
ok = ol

e PowerMIL oA E3j2~E oy mo] A & uf njt} x50 2
o ddlo]l E Ho] FE-& A|ZFsto] o U o] E 3 A&
2 I AA HA A B E S oy d ol ESAl F W,
PowerMILL ol A = 25 0. &2 7Fo] oy w|o] E A3} 7}

Adlo] E Ht} PowerMIL 2+ ol A &7-2] &3t 9 &
&, Ao A 2 AFRE E S A FH A
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H2 o] A Simulation Information 2%} Position 8¢l Jog
HES o] &3t 5 o2 AlEdold &+ v
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1" Simulation Information

Position |Pr0perties || Collisions || Wiewmill |

Min Max

A +0000 o 000 +0000.000 +0000.000

E +00 90 . 000 +0000.000 +0090.000

X _0002 . 535 -0117.279 +0117.263

—>»Y _0051 - 1 9 9 -009z2, 542 +0075.085

% +005':." . 000 +0000.000 +0073.000

Akook dekok Aok dekok

l_ Zero ] [ Jog ] [ Reset ]
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MTD Based Kinematics

Z} 71 A &S Kinematic Model of the Machine(7]3}8} 7] A|
dholgty E2 &= Yo Aqke dd oF|A xHH T, o
92 CLDATA (Model Coordinates)3} ol A W+ 2 3% 7hS
71 Al 3% Fk(Machine Coordinates) S &2 W 2}+3} o postprocessor
(PM-Post)A] B g5 A 72t} o] A gE o 7|5l A ﬂ}—’
oL, o] AL s 2 o}ﬂ A2 postprocessor 2] & Q.3+ 34 =
shuolar, o5 A4S A8 W, B 715 Al €t PM-Post
7|8tk 71 A& A st7] 91a A+ MTD-Format o] 2}l &2+,
Machine Tool Data Format ©] A} %] o] of gt} 7] A 7] 5} &+
MTD-Model o] 2}a1 2= EHo| A At} &% st 7] 23
MTD 2212 345%2 AW 3/ 3 AFHo A= 652
xdst=dH vs a4 ot

71 Ale] &2 CAD ol A 2t & *.dmt Edfo]d = afd o,
714 21 ¥ 4~(box and cone) = A &g 4= )T},
B3t Qe 71 A1 MTD 228 A s o, &4 e MTD
Rdls A= Aol vhehA O}E} Al=E ol & vlol 9l File
Open [B] (2517)7) 28] $.7]) o}o] 2o S 7]F2] MTD
g % 5 .
' Import Machine Tool @
% Look i | I3 machine_data ~ QT
[t=] Famup_MFS60-%5_Carenata.mtd Herrrle_C800U_SRTE30.mtd i e
‘e | |[Hfidiakz11.med =) Hermlecs0-strzen.mid (= me
haas_wf5.mtd HerrleC30-skr630, mkd @ o)
Q = Hermle_cenou_srTzs0.mtd (= kuka.mid o= pe
———— ||| Hermls_cenou_sRT450,mtd [e=) Mazaki0B0v.mtd = ra
m &= Hermle_caoou_srTzs0.mtd = mazak.mtd =y
— 1 |® »
% File narme:
Files of type: [ MTD [*.mtd) L

Example of an MTD Model
o] o A| = 5 = Head-Head 7| Al & S| € Al A=A & = Uth H
E(ag ol 7Y, 3l M Fol Aol d Atglol w5 A E

AE-sko] Al Aol A K18 = = MTD-format 2.2 = Whs
0]
AA
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71 A F-Febeh o2 Ao 2 S Th 71 A M= o]
sl o2 Welt) 717 ¥2d3t B4 %8 7]/ base & ufel 43}
A} o] 5 H o=} & ol 7 Fo Sl

Table Branch
Axis 1 Machine Y Linear

ﬂJE
I

ShekAl 0 % Ko| = Hlo] B ko] & Fow LA H o] gt Ho
717] %-22 oint 7 SIEF. T 4 2ol Skl ShALE e
whe} base -5l o)A O joint 7+ AL ), Hlo]Ze] gAY,
IESHE WL A Y F olef Uk ol 5 Gel g0z Aot
Aol bl a1, 71 A LS A3 5] ALE 5] ol Bol Toleld
shofalof gt} joint ©f o] Fol -2 7k Az 1EY¢‘{T
ol et
Hlol ol Fo] sAH o] 9% W &L part o 71 AL,
e 150 H),

>~J
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Head Branch
Axis 2 Machine X Linear

A HA joint (7] 7] base ¢} =g F-3F Alo])7} base F-at-ofl 7+
A At o] A= Axis 2 2F ghet 7] A1 71 2 %9 joint & ZEaL
ATHAL &kl = MTD-E S AHE R & 7184 o2 v =
B2 0 2 AFg-Fe] v 3k 7] 9] joint Wk A A3 & = 9Lt} PM-Post
AL F A (E= Hlo] E)e MTD-E o] 24 wj 8o =t}
1A Z1A X Fo] A joint 2h= A& AW E o] Xt 1 o A]
Hol= b 814kt WeES- uf2) base F-+-oll Al A S = joint 7}
=AY, =7 g2 Sl

AXxis 3 Machine Z Linear

U= joint = = &b A 3} A7 A Abolof] Q1= uhx] = 4 joint o]t}
o| A2 714 Z Folt.
Axis 4 Machine A Rotary

o] joint &= "ZFAY part & =
3]z gkt}. PM-Post = 3 1A 3] 1521 o] 59 2
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Primary Rotary Angle H & A}-&3kt}, o] %38 A S0l 3lal,
Primary Rotary Angle gt o] @ ol A 5= ‘A’ -l tiall A 7] A o
3 gk A T ol s Gk 8o glofof gk

o] A o] 7] A A Fo|tt.

m2] 9t joint = 91 L O] W G4l &7 e o] 3]sk
Z o]tk PM-Post 7} 717l &% S A AHeE uf, o] o] 3t

Secondary Rotary Angle HE A}-8-3tt}, o] %5 B & o]} kL,
Secondary Rotary Angle &t o] Ao A= ‘B’ - T
ZIA el k= A gL el sl F ks W-&o] JlofoF gkt
o] Ze] 7] Al B Foltt.

@ Note:

9 Ao A2 9] 3750 29X EL PM-Post3 719 18 57
5552 FAo 26 ol A E 22 Ff 6 59 Z,
203 A 8 K HE e 2 F 9 3 W) 02 A FH v
2 AR B
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Toolpath Options Enhancements
54 # Toolpath(B3 &) 34 #o] F 711 -4 o] 37

9 [R2F¢!
(Tools — Options(=7- &A1) vl A Toolpath H-& A9
e Drawing(X.7])

e Tools(& )

! Options Form

Wigw Irnpiork MC Progrars
Tolerance Toolpath
Aictivation
Raise Dialog [
Selection
Cutting Maves
Conneckion Maves
Calculation
Contact Mormals [
Auko Ackivate

Save on Calculation [
Drawing

Tool &xis Length | 10.0

Contact Mormal Length | 10.0

Tools

Head Clearance | 600.0

Feed Rate Plunge Factor | 0.1

Auko Load Feed Rate [

[ Accepk ][ Cancel l

Load Parameters & o] A| t] o] 4 A&
g} B 52 A Hol A H A}
Drawing(X.7])

il
4
=0
S
I
=
i
)
B

Tool Axis Length(&T = ZJ_O]) Bl 7t Al A T F5
ol 0 & Ho]Fr}, o] 21 Draw Toolpath Axes &4 &
AFE-E o B 4= Q)

Contact Normal Length(3A ¢ ¥A 7401) E Il 2 7} ol A

< el o= HofFEH o] & Draw Toolpath
Contact Normals Blo o Alg3t m B 2= 9
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Tools(&FT)

e Head Clearance & A A& o2 Ay 20 S A+
GFriets, T 29E F ol E AA = 5 AUk

e I & Cutting Data(d2} o] &) gl A #*43F Feed 4t<
Tt &A% H| A o2 Be o JA ot

1 Options Form

l Wiew H Irnpiork " MC Progrars ]
Tolerance ] Toolpath

Activation
Raise Dialog []

Selection
Cutting Maves

Conneckion Maves

Calculation
Contact Mormals [
Auto Ackivate

Save on Calculation [

Toal &xis Length
Contact Mormal Length

Head Clearance | 600.0

Drawing

Tools

Feed Rate Plunge Factor | 0.1

Auko Load Feed Rate [

i Accept i [ Cancel J

Head Clearance - A7, &0 % 7] A J|=F-E71A] & &9
Aol & F 3k gholth 7] 32 600 mm o2 A A = o U}, o]
o A9 gk A YetA] FedtE AT 5 o

379 4|7} Head Clearance #tH.t} WrhH, Jo*?oﬂ T A7}
F7HE Aolth. F7d A 84w v E ofo] )l 1} & x| Fo] AL
1 Z o] k& Head Clearance & Z %2 x4 ¥ o] Xt}
Automatic Collision Checking 49l #| 2% %] &trhd &
2] cutter o] A o] 7S o] 1] &}aL, Automatic Collision Checking
A0 AT EATHA cutter, BT, SEE BF g3l do| =

ol m] gk},

O~d 379 45, A9 S0 & G olshA| Fskthd, o] d 3
HlH o 2 % 7] o] 7} Head Clearance ko] Z == AALe Ao|t},

il
rlo
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2 27} & Z o] 7} Head Clearance 3t Bt} & &2 A o3k,
o] g2 Al H o Xt

Feed Rate Plunge Factor - €43l 37255 &= feed 2kl
A HAE gt E9A gro= F3v 712 g = 0.1 9]

Z)7g = o] gl o}, o] A2 Fof] L& PowerMILL ol A AF&-3F <+ 3]
Auto Load of Feed Rates - &7} &/4 38} =o] )& o, &+ %
cutting data(2 2} o] H) H ol 31+ Feed Rates #t& A5 o=

= 2= Aol o] A2 ol Y2 PowerMILL ol A AF-g-<k 5=

AT},
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Toolpath Output

(EHL =9)

NC Program Dialog(NC T 2713 3

NC Z 218 7| A | A v}-9-22 2 £ HES =7 Settings(d )
A .

ol B 74A] 75 o] &gE ATt
4 2]%]
,‘y Mame | Simulate

Root Mame | ion Checker and Simulation/SimulationSncprograms%:[ncprogram] .

Machine Option File | C:/dcamconfigiductpost fheid.opt

Cutput Workplane w Part Mame | 1
Program Mumber | 1 Tool Yalue | Tip “
Automatic Tool Alignment | On - s Conneckion Maves | Move,Raotate >
Taoolpath Mumber = Diameter  Tip gelen Cwverhang  Tool ID Type Talerar #
Rough 1 16 a0 End Mil.,. ENDMILL 0.1
Rest Rough 1 10 3 S0 TipRa... TIPRADIU... 0.1
Flats 1 10 1 S0 TipRa.,.. TIPRADIL,.. 01
COuter Rads 1 g 4 40 EBall 5 BALLMOSED 0.1
Innet Rads 1 g 4 40 Ball & BALLMOSED 0.1
uakar Tasef 1 in 2 TN an Timn D = TTOD AMT L ni bt
Ed
Toolpath Rough
Tool
10| End Mill 16 MNumber | 1 Gauge Length | 50.0
Cutker Compensation
Length | OFF s Radius | Mone
ArcFit | OFF Coolant | Standard v
Driling Cycle Qutput | On s

Qukpuk File | Simulation,SimulabionS neprogramsi={ neprogram 1% counter].bap

Write ] [ Apply ] [ Accept ] [ Close ]
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NC Z=219 F &% F-i& 1.

Output fiIe(éE—:‘. a} Hdi A2 E Gt o] 3

HE S 7] Y8k, NC Z2 1395 AT vljuit}, A4 o=

7N = Z S B A T FUHE QL

%[path_from_opt] —NC H|o|H & A= uff, NC Z =13 Q1

A o 7|2 st o] F5 AU S F UH o E B0l B
NC 3 2 Z138 o] prid.optE AF-&-3}4 post E}Uﬂ /PMILL
project/ncprograms/BRIDGEPORT &1 o] == < Zl o|t},
ol Zle] High o W HH 7} "Jﬂ T} “NC Program Name
Based on Option File"= #i13} == gt}

%[ncprogram.shortname] - NC Z 2181 o] Fo] Htj| 8 z}7}
) S A d e,

NCZ213 & 9] & F-is B
Gauge Length(4#] Zol) - o] 21-& ¥ BRE Erf 9)9] &
RRAA 0] Do) Ea} JRH oz T F Er] o)A
Ag O 2 AR AT, o7 A 5 o2 A o] Zhe sttt vkl &
A o} o] o] A& ?*7@ SHAl ¥, *7F WA e Al E Aol
o] A2 U= AIMEA] ARRE T
Cutter Compensation(&7 X24)

1

T

i)
d

—|—‘

Heidenhain ZEZ¢ = A3t B& AEo] Aol W 7 HAS
2127k A QWS Q1h NC 2 13 Qbel 57} 1 gt e

7] = 8kaL ;1&42 o g5t g E)

A& 50, A WA B2 T+ HAR Aol 027 asta, T+

HMH gjﬂ*oﬂﬂ FTF AR Aol 057 2oy, ZF Ev s AR
dWE7F 310]a1,32¢ A9-NC 22150 3 A &5

40101]_ G41..D31, 7 WA =2 9= G4l... D32 I =7}

F3F5 o] 9l& 74o]u} Itk 02E 319 Ytz 0.4 = 329

= @,0.2,04%7—] = 2o AFE-E o)A Aot

B2 AHES T Hset dol/ FRA e E 2A ALE-gt

o Z E0] &2 Eu| 2 QhoA] T5, H5, D5 2 oA 2 H7| &

A3l Aot Alternatively AR Mo = 37+ Ao mydd A4

HNEE Ztu e, dE 5 T HE 75 Y w=

357 H A, FFHE 7Y wE ARA ﬂi 7} 3

postprocessor ol 2] 3l A Al Al 5= = FFolth
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r

——

O R 7B W T SuhE o AL A R 2 o) 3le] 7hsEtA)

ut Ao
e AL 9=, A/do] A HE WAoo IAQd AL
PowerMILL & H & A4S 7HssHA & 4= it

Length(Z4 o)) — & do] A4S 3}z, slo]dlslel NC
tolgo]ut Bolth NC TR A & Aol =
goysto 2z M T o] & PowerMILL Aol A= W a}4] e a1
TAE G Ut T Ho]E o] off = A E A5 L
Zrel NC Hlo]Elo =0 2.2 B Ao|H, 3 Ho] HAo]
on &= AAE o] i, 7|2 &+ Hol7l B Aot

Length Offset Number(Zdo] A W3E)- 7] H35 7} A &s}X
e HEERHAET F

Radius(BtA1§) - A3l SA whita AEE A Ed2E
LA FE 7] 5otk NC 213 A F7-7} &2 0] 7]

o] Mol G41 (¥ & HHA) 2G4 (LEE FHA)HHAR
A Ze Aottt 2D & Ao, A dF v 1A
L7 B Aot &2 Faf oA 29 BRA S SHAA,
H A0 ZHEX = et agA oW 34 9
Mo E8u = A Brtole} 25 FHAG IE%
£ 9t

Radius Offset Number(Z B H3)- 7| ¥ H 5 7} 4 851 4]
XS HEE HAET T Sl

3D Cutter Compensation(3D &7 EA) — A A g+ S 3] 29
e A o] w43 On o= AAsA HH, Ao H o=
ZHHAA @ 3D T B d W, NC 2RI =9
gdo =i, j, kWY =7 HH Y B 3 200 A
HEA 3D T AL 5] e g aEl) e BE
EAE Aesta, NC 2223 - 37 BAFE
Radius(¥FA &) 3D & A #3}aL, Tools - Options -
Toolpath — Calculation - Contact Normals 5/ o A A%
hojof g},

Add Commands Button(8 33 4 F7) [E - NC 22 13
ol A ] olo] &S S8 35lo] NC o]y QFell ol 745
A JA HAT o] WA Comments HE-S T A
sl 715 o]t
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! NC Program Commands/Comments @g‘

Type in commands and comments below, they will be written ko the NC program
after a toolpath kool change. Comments should be preceded by a /.

I add your comment here,

Standard Message | Afker Tool w |CommandfComment | After Tool -

Close

NC Program Name Based on Option File

NC Z= 1S et 54 o wpe} 1 F=oll 25 5 vt

o] 79t & A shedo] F o] Fo] A4 ¥ o] glofof 3L, £ 3

shg A 20l 4ol 7} 5o} Qo] of gk

1. Output Folder(Z3ZT)(NC Program- NC Preferences -

Output 5)<} Output File(E28IY)(NC 2= 158 7| A W] -
Edit Selected NC Programs(27d ¥ 7 #3]) - Output(E9)
Bl = NC Program ol %[path_from_opt]”7] ¥ g+t
o & EH:
Output Folder(Z¥ Z1)) -
E:/Pmill/WhatsNew6000Projects/ncprograms

Output File(E38 34) - %[path_from_opt]/%[ncprogram]

1 Edit Selected NC Programs

Oubput |Tl:n:|||:uath || Tools |

This will change all selected NC Programs

|Use Project Qutput Folder | E: /PmillWhatshlewa000Praject

Qukput File “a[path_Fram_opt]f%[ncprogram]

Machine Opkion File | Ziideamiconfighduckpostiheid, opt |

Aukomatic Tool Alignment Connection Moves | Move,Raotate s

L Apply I[ Accept J[ Cancel ]
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2. Tools-Options(Z=7-A) A NC 213 2o Q1=
output file extension(£9 o< 44} w45 AHE- g

Ziukput File Extension

Option File | heid | | kap

Path | Heidenhain |

3. Path ¢l Heidenhain & 7] ¢ gttt

4. NC 2z 13o] 47 gh= AbE-3hol
E:/Pmill/WhatsNew6000Projects/ncprograms/Heidenhain 3=t ol
99 R0},
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NC Preferences

NC Program "5+ < NC Preferences oA 2 7}#] 7]50]

O
= At
e Output Workplane(£¥ 2 2 A)E 24 5+ I

=] AT},
e Tool Change(d 7 %) w4 T B 7HA] 7|5 o] ¥ ATt

e NC preferences goll 4743l E2 ztEo] d A =Eg
sE5o], v i AAsd AAZ RS ST

Locking Output Workplane(Z4 & 1174)

3
Output Workplane(Z8 ¢ xANE 14T 5 JA H AL :

" as)

Qutput | Toolpath

Changes made here will not change existing NC Pragrams

Use Project | OFF s Qutput Folder | E: fPmillWhatshlewa000Praject
Qukput File “a[ncprogram]
Machine Opkion File i /deamfconfigiductposttheid, opt
Qukput Workplane | Slot ~ Part Name
Tool Yalue | Tip ~

Aukomatic Tool Alignment | On w Connection Moves | Mave,Rokate

[ Apply l[ Accept l[ Cancel ]

Output Workplane(Z¥ 2] H3EA)) — & NC Z =13 9

9 A A2 nYHA 24T 5 Aok Bl mES
2e3ke] 29 A ARAE wA T 5 U

Unlocked [i] T AT o] QA o}l HAH o] 7}=35 .

=]

Locked B =t91 515717} g 0] glo) M, R &

4

gltt.
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Tool Change(& 7 L3}

Preferences % Tool Change(&- 7 1.3}) 5ol 739 7] 50| &

7HA ATk

Tool Mumbering

Tool Change Position

T Wit A FA T HMEE SAH 2 ST =
WS AFEE AT
Tool Change Position(3 T
A}83 5 QLA e, o] e
AA XA o] H L& o] 50

ER2
After Connection(@4 #) - &7
o & o]F Fof &~ gt gho] ¢
HWJJr PowerMILL 6 1 &] 7]+ ghko] aL, o] W Aol A += o]
TS ARRE 5 T

Before Connection(@2 ¥) — &7 1.3} A] U2 B3~ 9]
A HO R o] ol 37~ L%k gho] x| gt}

G Note:

Before Connection(&4 %) 5492 DUCTpost 543 Y7 =&
Y FAL P-of] F ALE-B} = 5 ot
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NC Program Object Menu
NC Program 7HA| =570l 5 7FA] A} 22 54 o] F71E A th:
e TextBlock(BXE £%)

e Insert(;¢) - Workplanes(#+4 23 7)<} Tool Change.

Text Block(§2E £5)

&Ou
=i NC Programs
Rl | xvz
+ @ Toolpaths XYz
+#-J Tools ]
57 Boundaries|  *ritE
+-f5} Patterns
(3% Feature Sel v Activate
]& Workplaned  Activate Workplane
+-= Levels

Settings...

+ é Models EZ'tlggls red
+ @ Skock Mode 1" SEIEEE
@ Groups Skatiskics, .,

¥ Macras Diran

Rename

Create
Insert 4 Impaort
Edit v T

Delete MC Program

Text Block = 2] #4327 &2 B Fof& NC 221
A=A F7F & YA H A

Create(9+57]) — NC Z 213 o] Text Block < W 4= 1oL

o]t A whg-2 0 E HES ARGt AT < 3

[

uvé

2kl

4

L:_| ....... . NC Programs

E--- 0@ > xve
E% Rough
E% Rest Rough
22 Flats
-8 Outer Rads
-8 Inner Rads
Ei:i Cuker Swarf
E@ Inner Swarf
-3 textl
-8l Optimized Z

Import(E2] 27]) - Text Block < 582 4= v} o] W7 &
AelskA =W ol# o 28 Import Text Objects o] H.¢lt},
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' Import Text Objects @

é E Lok, ir; | |3 WhatsM ewBO00Projects w | 3 F B2 &
@ZDMECHW”G @5'“"'-"5'5'0” |E 'l,PmlII'l,WhatsNewﬁDDDPrn]ects'l,i
[ dmkga @Stnckﬁ’lodel
@FlatMachining IE‘SwarF
[CTINC Programs @Swarfwframe
—— |C)option Files ) Wireframe Swarf
m |5 pmtaS2850a, pri TextElockSample,xml

File name: |Te:<tBIockSample.>:mI | [ Open ]
Files of type: |><ML [*.=rml) £ | [ Cancel ]
o] AL &3] B Open(EE 7)) &3 2.

Text Block Menu
ol ~Z g 7] Fol A Text Block ol A n}9-2 0 E& W ES
S ahm oz sk 2ol 1o W@ virE E 5 ok

noe

[=l- &% NC Programs
o o -xvz

4 Rough
4 Rest Rough
4 Flats
I Outer Rads
5 Inner Rads
1l Outer Swarf
R ner Swarf

- [ [
» i o IR

<X Toolpatl

Setkings...
7 Tools RE s
57 Boundar BmOvE

Expoark

£ Patterns
@ Features  “ORY

Text Block(HAE EZ) — 179 o] &,

Settings(27) - NC Program Text &2 H.o| Al gt}
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1 NC Program Text

B text1 Narme
E

kextl

Type

Commnent w

[ Apply ] [ Close l

ol 9% Ao NC Z 213 ool 9li= BLE text 2| ~E 3} ® ],
Name(©] &) - Text Block & o]&& A 9] st}
Type(BtY) - 812 E &5 ol = Al 714 Bt o] At

Type

Comment s

Insert
PP Funckion

Comment(FA) - o] AENC Z2 13 =8 9o HaEo] &
el ol & £9] ‘This is a Comment’ 9} 22 &7}
ATHA NC Z =13 23] N...(This is a comment)
I A2 F 7 £3E o Qo

Insert(A$]) — o] A NC T2 19 =9 5o Yehdt},
T A ol AL A &} B#A T Yool . o E =
MO0 o] 2}= w7 7F UTHA NC Z2 13 &9 g o=
N...M90 #} & &7} 235 o] 9t}

PP Function — o] A& XA~ E sh=tl] o] AA| & 3=
otk w4 Qo] THH EF o] Hh=A] glojof
AHEE S T
AT, A 3ol A Fs EFo] st

define block ppfun Rotate

o

A Argument
end define
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9 of Fo] A vkl o7k o] vk, NC Z =1
sholol = N...A230 ¢} 2 E77} £3589 9 E}.

1%

obz] %o] Wl RE-S el B AE BE S HolR e o,

text ¢toll (%[tool.radius])$} & WS AFRE 5= 9tk

Inserting Workplanes and Tool Change
Points (37 & & A FEA H44)

NC Z 2 1= 4 Workplanes (3t &% 4))¢} Tool Change(&T

WS AAE 4 A H AL
.% O o

—|- &5 Nl: Prugrams

+ o WEESA
#-43 Toolpal  yyz
-] Tools

+-57° Boundar  Write
+-f5 Patterns
@ Feature| w Ackivate
]E Workpla)  Ackivate workplane

+-=F Levels )
= e Madels Setkings...

= @ Skack M Edit Selected. ..
@ Groups Skatistics. ..

+ Macros —
Rename
TextBlock, ¥
Tookchares
Edit: 4 Workplanes
| &

Delete MC Program

Tool Changes
NC L2183 3o 4] 7} B3 2 o] 7l o] B g u), A4
st 375 DY S AA HAY o] A At =

éé ® v
= &5 NE Programs
= Qv
H-E A
+-#5 RestRoughing
+ E-_ ConskZCoarse
+-4% RestRoughFromStockModel

ol 2 o} o] Hr:
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4 RestRoughing
W=

E-,. ConstZCoarse
Wz

4% RestRoughFromStockModel
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Workplanes(3d FEA)

NC Z 2713 ol M 7F F o 2 o] ol &8t A S A e

A = At o] A e A 38 =

® @ v

= kf: NC Programs

= Qv
H-E A
+-%% RestRoughing
+ E-,. ConstZCoarse
+-5% RestRoughFromstockModel

ofgfj &} o] Hr}.:
ER IR

=) 22an NC Programs

estRoughing

I

1

R

1
ConstZCoarse
1
RestRoughFromStockModel
1
C

anstZFine

5Note:

NC Z.Z 78 9] A]=pof] 2] FIF A E FI}eli & &5 o=

3t P X HE Ve

What's New in PowerMILL 6.0
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CL Files

CL 39 60006 o]+ &7 AHE W]+ record 7} A A T}

10.0000 5.0000 0.0000
0.0000 0.0000 3.0000
100.0000

B Fo] X 22 CLDATA oA % 83] 7]Z5)7]= & 5] oF
postprocessor o] 9/ A1 A }FE 5= L.

N

CL 3} o) 29000 record + = U] F7140Q ¥+ AR E HAF
2000041 - & -39 5
29000 42 — & WHA] & B A Fro|u, A A 3k 1055 record o) A

o PN
X]- ‘Tg]

29000 43 - gﬂﬂ 2~ codebase

29000 44 — S 32~ YA 74 A

29000 45 — 3= = 713 =2}

29000 47 - T 213 €} Y] (32}, AAH F2F =3)

29000 49 — M= A gl A2t&w
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Custom Search Paths for Option Files
(A gd = A4)

NC Program (NC Z 2133 o| A 7] A 34 Lo H=2E
A& 7F A A BFo] AFS-sE 4= QL T}, 7] E -2 C:\dcam\config\ductpost
AR O] ANk ALE-Sh= g gt o] AE] e FUE V) jES
HA S 4 9l

1. Tools - Customise Paths(=7- A2 A9 - ] F2) =
Aensiet, Zoh$ v ol A Option Files(24 $Y)S
e

1 PowerMILL Paths

Option Files i [E @

Close

2. 54 Ao A= AA37] Y3l Add Path to Top of
List(B2ES A28 Aoz Frlith B ES 29514
o} Zjj o} -2 Select Path F<& & 4= 3

Select Path @

Mavigate ko the desired path, creating new folders if necessary, Press QK
ko accept or Cancel to quit,

|5 whatshews500 -
| WhatsMewS500Prajects
|5 whatshews000
=1 1) WhatsNews000Projects
@ 2DMachining
[C3) MC Programs
') Option Files
[C2) pmtaS2650a, prj
@ SkockiModel
@ Swatf
@ SwatFWFrame L

Folder: | E:1Pmill\WhatsMesa000Projectsi Mew Folder |

o) (o ]
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3. gATd o] A%

H
4. OK(ERHHES 2
*HE ﬁii A4

95hu, §4 5 BoE A gsE St
&

5. Close(27]) HES Z3le] & di=rh

6. ©] 4] NC Program &l Machine Option File(A34)<
Hese HE [Ble 2948,
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7. 71&C 7]t = %7 ¥ o] 1 ¥ C:\dcam\config\ductpost
fag g gl A ek To| 2 vtR o] 53k A Hh.:

1" Select Machine Option Filename

Lok if: |Ei Option Files Lj' QT e m-
siemBSD.opt

Fanucllm.opt
heid.opt
matsura, opt
mazak.opk

File name: | | i Open i

&&=

Files of type: |Machinertionfiles[“.npl;".pmopt] Lﬂ' [ Cancel ]
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NC Program General Issues

ePM-Post & AF-8-3}9] post 3= 4 -F A E 31U & AR &=
1A Tools - Options (=7~ - & 41) NC Program %4l Produce
Info File( & 24 A /d)ell A =A5 o] YA PM-Post & AF-&-ght}al
Sl FA w0l ARt AAE 5 gl s,

.gJH/\ gao %NC _Li:lauoﬂ x]_E;G oizd—olgx]
IR AGAE 2P S A
717 ol A o] .

ool H Aol M= NC TR oA =3 3d 2

AbESFA Y, ZF NC Z = 2138 Aol A O]E*O‘ 7148t M == 83t

o=,

o] dell T3 vt AA| Btk

=9 g s 7Yk A o)A 22 Aot =9 3
F2e 7148 o] Fol M gholl et A3t o] F o R Sy
Output file(FH HY) T2 o] 55 7| Yet] A& HF =M

Zel Q9] o] B2 aA & 9

oL

EE

%][ncprogram.cou
nter]

%[path_from opt | NC X & 712 Tools - Options (=7-341)°l NC
] o] 5 o] &AM Program ®} Path o] 243 = =
u}J of] e} A
=9 ¥
%][ncprogram.sho | NC 3~ = “13 9]
rtname] o]2<& A 8

222 A3 g,

%[ncprogram.spe | NC Program NC program & & 3} o] &2
cialname] ol A= () U R S, BAE BE 2bA
o] FAE EF & Th NC T2 1% o] E0]
AbA| gkt single peck_lolgt¥, &9 9
o] 2L singlepeckl.tap ¥ &<
7/4\0113}. OJAL & XT3l o] 5L
NA| E3t= A EE ol AL&3tt

setupsheet o A} AF-&-&| = o gk M=
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Setup Sheets

PowerMILL . Z 1o ZFAA A A7} £35S 2
VB &4 A& ol Tk 7| 24 Q) A41H) Al 4] 'lE gl o] 4]

A7} o8 AAA AN S v 4 )

Setup Sheets Menus(ZFE A AIA ©77)

Ne = 2 1206l 4] 2191 2] A4 o] 3 7h4] H)r & o] 83 4+ 9t}
e NC Program oA 2% vl-¢-25 Z8 3.

® @ v
S EANC Programs

4 &\ Toolp: NC Programs

+#-J Tools

+ S:' Boundz Create MC Prograrm

+ g Patter Template 3

#-(3 Feabul  Deactivats

+ ]& Warkpl.

= Levels Preferences...

4 é Models Setup Sheets Preview ol
- g ::‘D’LT;S Edit Al... Export Al

i — W'rike Al Delete Al

Delete ol

e NC Program 24| oA Q&% nl$-2F 3t}

% @

=i NC Programs

R A I 15t NC Program|

-3 Toolpath 1<t NC Program
#-J Tools ‘
+-%7° Boundarie  Write
+-£5) Patterns s Sheets Settings... |
+ @ Feature v Activate SN Y Current Yiew
+-flls Workplang  Activate workplane Preview Preview
+-= Levels . Export All Toolpaths
+ é Models SeFtlngs... Print
+ @ Stock My Edit Selected...
5 Groups Skatistics., .. Delete
+ Macros Draw
Rename
Text Block ¥
Insert 3
Edit 3
Delete MC Program
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e NC Program £33 A L & nl¢-2E

ﬁﬂﬁr

ConstZCoa
o Tuulpaths

NE Programs

Q . = 18k NC Prugram

]

Tuulpath

-] Tools

+-57 Boundaries

Properties

+-£5 Patterns

+ @ Feature Sel

+- i Workplanes
+-=F Levels

v Activate

+- @ Models Remave Toalpath
+ @ Stock Models

@ Groups
+ Macros

T S A s

Settmgs(’%"q)
IBRERE

(3 ?374

28 4o s

\1

ehd

A}g3han

Preview (7] 2] B.7])- 2}
Preview All (A A] v]g] &7

Print (Z® E)- PowerMILL >~
AT ZTHEE A ?i‘:}.

Current Wiew
Prewview

A A w2 K]

AN A W2 1]

Export - A7 o] & 24 X A|AE UK T
Export All( AA R UY7))- o] B WA 2 AA A&

RIRERTR=

222 e Toolpath Output
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& Print

Gerneral | Options

Select Printer

54 EPSON Shylus C32 Series on gitls <23 PDF995
54 EPSON Skylus Photo 790 on girls <23 Snaglt 7

E L eemark. Optra E310 (MS) on gitls

< [
Status:  Feady ] Print to file
Location:

Comment;

FPage Fange

@&l Humber of copies:

() Pages: 1 E
Enter either a zingle page number or a gingle

page range. For example, 512

[ Frint H Cancel ” Apply ]

T A WE(LE e e /‘ﬂi W) EE &4
Abo] 2= (A4, A5+ 5L 7] Ao ojH RS
21t} Preferences M &2 &2 gk},

Delete(2} A1) - setup sheets & 2tA|gko}. "w| 2] B7] = lH"
setup sheets = A A gk}, W Bzl 2] XA A =
AbA|SFA] eF =

Delete AlICA A & 2HA]) - . "v] 2] B " e 2

SRR ER !

(ZAHE BEo) A AT TAH S NG 5 A HU
¥

=

)
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Settings
A XA A 3} G Apol A o] 2 XA E e 7] 9§
AHEE = ) MRS EA S

' Setup Sheets

Parameters | paths

Date Customer

| l13/05/05] | | ABC Compary |
Programmer Part Name

| cmh | | Y7100 |
Project Marmne Order Number

| | |123455 |

Prajeck Directory

Model

v deamproduck/PoveerMILLSS04, File/examples/radknob, dmk
E: iPmillwhatsMews000Projects radknob. dmt

Project Notes

Some notes here

[ Apply ] l Close l

( Project Name, Project Directory 2} CAD Model 2 Z = o] F-5-0|
PowerMILL ol ¢]&] A}-&4 o2 4] At} (Z2 A Eo A ALEH
BE RYS 7535
ol = o s 718 3hS 7FA 22 PowerMILL 9
Ao AP £ AYE F5

Do Wy olFo A AE 7HA 2L 9lofA
NC 213 4ot} A AAANA ALg & 5 ek

SRR PR R P EEEEREERRE R
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' Setup Sheets

Parametersl Paths |

Expoark
Expnrt File

Templates

Header

|Header.html |
Toolpath

|Summary.htm| |
Surnmary

| Toolpath.htrl |

[ Apply ] [ Close ]

Export(HEW7]) - 2 AAA 2 A9 xS At 5
o]

Sheets (BA)- Azl A Heps-A Blojojzg r2d 49
AX g A Yu TE IS Folsher A
Templates e vtdo] A H = A3 fAE AA =
Blotojz e ALg-3t 5 glek
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Snapshots

AHAES o] &= W LS 2 =R ) 9)
- 01:]1_.20‘”’]'})\‘—4'

(Current View(@A] Hol& &) - A Hol& Feo dis)
2WAES A =T

Preview (F]2] ®.7])- 7] o) 2 sko] YEbdt
o] A& He}-9-A pane ol A ApE L2 A W_E}W

e All Toolpaths(FA £32)-1S01
2ArS A=k d A AAE 59
A = 2= Sko] 7hs sttt

D)
4
2
>
2
N
i
£
>

]

o
et

Mg HESEA, 2940 2 stolF Hu thahdatel

23
i
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1" Information

Snhapshots for Setup Sheets

OQuiput path E:/PmillAWhatsMewB000Projects/StockModel!SetupSheets_files/ncp-
¥04657 22042838 ca100042c4b00000000

219) A A = Ak % png TFl 24 2y sko] 4% H Tk

Preview
NC Program & Z-E] TH50] 2 2}¢] X A|A] 7} B 2}-9-4] pane of 4]
Agoz e @

| @ [

PowerMILL /"%

NC Program 1st NC Program

ConstZCoarse www.delcam.com ||
=SUmmany II.'
PowerMILL Setup Sheet
Project StockModel M
NC Program 15t MC Program
Summary
Customer ABC Company
Part Name HrZ100
Dridcamiproduct’P oweerM ILLS 504 lelexamplesiradknab. dmt
CAD Model EPmilliwhatsMews000Projectsiradknob.dmt
Date 1310505
Programmer crmh
w
< | ¥ | >
Tk o gl 21 XA M = YEFR] @29 Tools- Customise
= = o] 3L z| = o] s =
Paths & AF-&3lo] ZFAAAIAM HEH Y §A&E A YA =A
5101 =
gl st}

A A G A5 GOl oA o theat ol An
S shgart e Aol
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I Information

Setup Sheets

There is no snapshot for NC program 15t NC FProgram

There is no snapshot for toolpath Const/Coarse

N program E/Pmill"WhatsMNew6000ProjectsLeads AndLankes/1st N

Program0 tap

o] 79~ 15 NC Program ©. = -] o] 4| H-AFE-S 3 A H T}

ConstZCoarse A5 AFglo] 3E A =}

PowerMILL

www.delcam.com I \
||_'

PowerMILL Setup Sheet
Project Stockhodel
NC Program 15t MC Program
Toolpath ConstfCoarse
Toolpath
Name ConstZCoarse
Strategy Constant £
Tolerance 0100 Feed Rate 400.000
Thickness 0.0on Plunge A00.000
Radial Thickness Spindle 14a00.000
Axial Thickness Cutting Time 0:07:54
Stepover n.oon Stepdown 4.000
Block 140.000 % 140000 % B5.000
Datum (70.000,70.000,15.000)

Summary -i& ¢ ot Al ALERE B 4 AT
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PowerMILL /1 \

www.delcam.com '|'

PowerMILL Setup Sheet

Project StockModel
Page Generated: 11:03 Ab an 13705105
N Tool
Operation Toolpath ID [ TAP File Program piameter 1P Length  Number
Radius

Const/Coarse
Constant e milwhatsNewB000ProjectsiLeadsAndLinksi st 1oL MC gpgn 4000 100.000 1
ri Program

MNC Program.tap

Explorer pane < | E |i gl Y2 Folt,

Export(ﬂ]iﬂ]ﬂ)

AQAA A E YR AT DL HTML FA 2 44
ARAAAD A% A D W) B

BE s dAE B

I" Information

Setup Sheets Export

Setup sheet templates - defauli path used: D:\dcamiproductipowermill106984iletsetup-
sheets

Setup Sheeis export folder: E:/Pmill/WhatsMewB000Projects/StockMaodel/neprograms

A AR AFAA M Z
ZAG A A M 7F A 3
1.NC Z 2 7138 Object 2 5-H &%

2 A A A S A B8} AL — Settings H-3-ol] paths 8-S A 81 3lo}
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Setup Sheets

Parameters | Paths |

Expart
Export File

Incprograms) SetupShesats, hkml |

Templates
Header

| Header.html |

Toolpath

| Summary, hkml |

Surnmary

| Toolpath, bkl |

I Apply l [ Close ]

2. Export File ¥ Templates ] 233} 91 %] 9] t]g e S
ey,
3. A& NC Program 74 iﬂg % nl9-2~ & &9}l Setup
Sheets — Export & &gt} 24 A A A 7F o] X,

-@ Note:

o/ %’%B’paths 1.C PowerMILL tfo] 4] 3}& % © 2 %] 55 1, o}
Vo] A AF&E Hojrf. v I} AR A] 0] PR EF B G5 1,
AL E] = B Zg L B Z 5 ArpE 2] x| A)A]Z B 2 Sk 7 Q I}
L
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Customising Setup Sheets

713EA RN AJAAIA 'HIER 2, AFAANAE A = A=
712N AE A 28y, Al st AGAANAE
Qs BESS A WA o 7}—%& A& o] HTML 3+ o]t
NC Program . Xﬂ of LEZWS-2E F9, vy 99 Settings A=
X Bl 5}e] Paths B oll A AFAl o] RHE ZFA X A|A o] H ol QX &
g1 & = At

Header.html 3 & ¥ 1 %] @<= HTML 3} o]t}

E:\PmilA\W hatsNew6000P rojects\StockModelA\ncprogramsiSetupSheets_fil... g@@

SL767 SPD 26/04/85 Tidy HTHML and use style sheet. Based on work done A
CCER6 SPD 28/04/85 Use alpage class. Other minor changes.
55941 SPD 89/05/85 Changes, to improve the appearance of printed out

End header comment -->

{?xml version="1.8" encoding=""UTF-8§"7>

<tDOCTYPE html
PUBLIC “-F/W3C//DTD XHTHL 1.8 Strict//EN"
“http://wuw.w3 . org/TR/Xhtml1/DTD/2html1-strict .dtd>

<html zmlns="http:/fwww.w3.org/1999/xhtml"” xml:lang="en" lang="'en'>

<head:

{title>HNC Program 1st HC Program</title>

<link rel="stylesheet" type="text/css" href="style.css" />
<fhead>

<body>
<div class="'alpage">

<img class="logo_image" src="D:/dcam/product/powermill187682/file/set

<{table>
{tr><{td colspan="2" class="title">PowerHILL Setup Sheet<{/td><{/tr>
{tr><{th>Project{/th><td>StockHodel</td><{/tr>
<Er><th>*HC Program<{/th><{td>1st HC Program</td>{/tr>

{ftable> v

< b

AAlol] W o ¥ b MRS e A AN A AT 5 9k
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o] M= &+ NC Program Comments & & ol A A}-8-3F 4= gl T}
T NC Program Commands/Comments EJEI

Twpe in commands and comments below, they will be written bo the N program
after a toolpath tool change. Comments should be preceded by a [,

{The Tool 1D is %[ ToolID], Tool Diameter %%[Dial, Tool Tip Radius % Tip],
[Tool Lenagth %:[Len]

Standard Message | After Tool w |Cammand/Comment | After Tool Ev

7182k A FA A W4 G F7) 8= Aol F&38 Ak
NC ;5?._:1%401]7\1 QLEE NS FYlY VB A s
Aelslt) o] BRI nc X2 Ao 9= FHS AL 3 45

AA
5 Note:

KFARJAJA] o A] B = o] W=7 ST ol 4] Z e A {}. o] A&
o] & 7} eFVB 7] HFS] A HE) 9= %’ﬂ%’% 7}X/JZ, o] #

A4 EH 7 EHTML j/lcﬂo/ o_fxfo/ R} B3 7/ O] ,_/b“lE,Z
721}, PowerMILL % & W52 ZJZ %[ & ¥ g%o}ﬁ/ 5o}
2247 HENC Program 472 Z}Z- %[ & AF& ) oFT} §1}

(FToAEY S £Y)

2 2| A A ol A PowerMILL o] A A old & o] AL o] 18-S
E3hek = vk AP A A WS WS { setupsheets.tool.vml 35
A-g-ak HTk
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User Interface

Drawing Controls of Toolpaths

A& Toolpath Toolbar S 258 E3| 2= F2 & AloJa 5 T}
Toolpath Object A A L EEHS w28 SY51H S vl=FH &
s A F7HE 755l vk B3 =HE Alo] & 4 lth
o WiTo0l Axes(FT &)- 7t o2 EAE TT H2 e
ATt
e ] contact Normals — 2] o]l 53 2= #of] &5} 2 9]
A4 E HeEbA T
|ConstZCentraI V| VTR & ) Dl o ﬁl@lm [ R
Toolpath E1Fe] 3 HA| AWke HAE ] ke A2 Qo A 22
EL FT ARE Ao sy, BERE LR T

T

r}

M

2 Draw Toolpath Links - B3|~ oA 3 H-ES H o
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Draw Toolpath Leads - & 3| 2=°] =& R}
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=
=
& e

L[

2 Draw Toolpath Points -4 2} 9] E 32 ¥ 2l
LR oz, kA 8- ol a1 A4S B E T o] A2

WEE 1) AA AL At

",

J iy 2 Wi
Wl W Yy
i ol

F g

@ braw Toolpath Axes - Z}
ks Boj o

y
1

o2~ FQ1

i

o]

gy

ﬁm%?
;7

=
H
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) 5 5~ g o] ol 4 % 5 2= o] A 4F o] A Contact
Normals(3 % o] A Zo]) §=& A 73tH o] FHS o] &3t
%= 91t} (Tools ZH-E 2] o] & 7} 3h-Options ™ 17)
A 71220, ), k 9E o]t}

S

Draw Toolpath Feeds - 3 2~o| A 2}7} oh & I = ¢S
HoFEr

Feed Rate 150%

Feed Rate 60%

Feed Rate 40%

Feed Rate 100%
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Customise Colours(AHEAF A 2] A4
customising colours(AF-&2} 4 2] A2 & 711] FHo] gkt Qi T},
o iR Mg LT3l Aol Eo it
e The Colour Selection &/ °] 73} ¥ o).
o Features ¢} Patterns & ¢ A &4 74A) A drhd
of 7)ol g o]l Aol A FAHH
Background Colours
Tools-Customise Colours tFo] 4 &2 “1+= v} &Fa}H AR F 3} 6=

Aol F7HE At

1" Customise Colours ? EI
+ MC Program | - Zelected Colour
4 Tool
+- Pattern
+- Feature Set
£ Wworkplane
+- Model
+- Stock Model
+- Block,
+- Area Clearance
4 Callision Checking
+|- Local Thickness Sets
+)- Default Thickness Sets
+ Machifning Mode all Colours
+- TransFarm
u
= Wigw Background Reset Al
Einkham " Restore Defaults

tlold 2 19] 2= E ] oA View Background ¢] 2 t} &
wAOZHY e vutg Ay g ddE 7 gl

Selected Colour(Z# A1 9)

Selected Colour

Clipboard

Selected Colour & &2 Clipboard 2] 37} Elt}.o] X ¢ -2 ¥ 33514
%= A= ol 2l

Belcopy(Ah - 2Rn= 9o @A) A EE Al HApgh o
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Clipboard Colour - 2HH.= QoA &) A2 S F A3}
All Colours(Z A A7)

All Colours

Reset all
Restare Defaults
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Menus and Toolbars(H+<} E4}H
w7 2} Eufol] ofzke] A o] gl

Patterns Objects Menu Additions (##g Z4] =5l &7
Colour

Helo] st el s AT 5 2o} Pattern Object W < <]
AelE HR SAol 9 Colour &2 HE o] &3 4= git},

JETI@I

....... = M Programs
@ Toolpaths
..... L} Tools
----- S:' Boundaries
=-£5 Patterns

- o
----- @ Feature 3 1
----- ]& Waorkplan

= Lavels | Achivate
----- é Models W Draw
@ Stack Mo Instrument
----- P Groups m Edit Selected. ., l
- EE] Marros Pename

Select Al

Select Duplicates
Select Length 14
Deselect

Save
Selected Properties
Properties

Edit
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Baszic colors:

A e e
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+ Macros REnaTE atten
Merge
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Workplane Object Menu Changes
AY vl s M2 AFFEA FE TFE =+ A
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Levels Menu Additions
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- A : NC Programs
+ ’\% Toolpaths
+#-J Tools
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]&- Wiorkplanes
=l el
= é Ml Levels
- ot
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Delete Empty Levels

F7hE §AHE ol
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Select Wireframes (s4]0] =291 Hl)—o] e lo] 4] 417] sfo]o]
sole) A S A8,
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+#-J Tools
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Drawing Options

Select Al

Seleck wireframes
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Edit 3
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Properties

Delete Empty Models

Delete Al
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Model Object Menu Additions
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MC Programs
<3 Toolpaths
J Tools
57 Boundaries
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@ Feature Sets
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&% stock Mo
@ Groups
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Properties($4) - 22 o] M8l &9 37|15 ZAFYTH (B
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Model: phone =

X X 4
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Components: 11

Component Level Type —
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b4 Z L8
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Components: 103
Component Model Level Tvpe
igl chainsaw a Surface
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Contents...
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Check For PowerMILL Updates. ..
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Apply to Active Toolpath

Feed Rates From(d2Fx71) %3} start and end point
form(A 22 7) el 2= Apply to Active Toolpath(27d 3} %
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| Load From Active Tool |
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1" Start and End Point Form @
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Method
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Override Tool Axis [
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Rapid Move Heights Form

Ahsolute Heights

Safe drea | (ECENN ~ |
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Safe 2

Skart £
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[ Apply ko Active Toolpath ]

II :
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e Transform. .,
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Set End Point
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Copy
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Replace Tool

Delete Selected Components
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Sek Feed Rates
Copy

# W] @ 4F re Toolpaths
=9 FE
ol Draw Selecked
W VG &N Undraw Selected
7 Tools Add to 3
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General

Options Dialog Changes
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Toolpath Tab(E 3£ =)
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e Drawing
e Tools
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ptions Form

Tolerance Tonlpath
Wigw Import MC Programs

Drynamic Framerate
Minimum Framerate | O]

Preferred Framerate | 20.0

Animation
Time: Limit | 0.25
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Spin Yiew |:|
Instrument On Selection

[ Arcept I[ Cancel ]
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1" PowerMILL Paths
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File Dialog Butkon 1
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Description and Notes for Toolpath ConstZCoarse @g]

Description

Make For Roughing Toalpath
Toolpath Tvpe Hiskary

Roughing w |
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1
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Some Maoke here

l apphy l [ Close ]
o171 A F7he W A2 T =9l 22 9] tooltip ©] A Y
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-5 NC Programs
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Support for Microsoft Windows XP
Professional x64 Edition Operating
System
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Concurrent PowerMILL
2 7)) o] = Aol PowerMILL ZE1#-E dlHof 2 =
7hssith Al T2 ] AA e UE AT EOE
A gstar = Aol Ee g

New Features Videos
1 223 A7)%52 FAHAA o] & 7Hs e 2 7 o] FoAbo]
PowerMILL 6.0 ©l] )

w47 Aol A Help - What's New =& 2. v} Zo] vpeld,

E2NF| CAM |

waww .delcam.com

PowerMILL 6 - New Features

For details of all the enhancements in PowerbILL 6.0 see the 'What's New' online manual.

The new 2.50 Machining Wizard easily guides you
through the process of creating 2.50 toolpaths fram
wirefrarme or surface topology.

Features can be created simply and guickly using the
new dedicated form. Features can be built an flat ar
angled faces, and be intelligently nested; they can be
edited using the new drag and drop functionality, or have
draft applied.

Projection through a curve offers much mare control and w

What's New =3 31 PowerMILL 6.0 What's New i+ 4 =
HolFr
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Show Back Frint  Options

PowerMILL Yersion 5.0 offers all the original features of
PowerMILL Yersion 5.5, but with numerous improvements. The
most significant improvements are:

Toolpath Preparation

The Thickness dialog has been updated and rationalised and is
now available from the Main toolbar. ¥You now have the ability
to set global thicknesses to surfaces as well as thicknesses to
surfaces for specific toolpaths.

Stock Models can now be Shaded, Vou can now Impart and
Export them as well as being able to Remove the Stock Model
prior to saving a project,

When you Create a New \Workplane you are now automatically
prompted for the orientation of this new waorkplane.
Enhancements to the Waorkplane orientation when using the

Align to Pick option.
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44 02 hEo] % 4 qltk, /| Eo] AHgEHE Wi E A% ALS B
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o)l uk o F ¥ o] 9l 'user_menuxml' -4 Wl FE S Zlo|al
qkok Ao stpd 7] & AFEStE A TS AFEE Aot

MEZE Aol M2 vad gyt
<?xml version="1.0" 7>
<menus xmlins="x-schema:user_menu.xsd">
<usermenu value="user_menu">
<menupage label="This is the Title">

<spacer/>

<button label="Button Label" command="SOME POWERMILL
COMMAND"/>

</menupage>

</usermenu>

</menus>
Menu Title & 714 &= H & Al == v23 2}
<?xml version="1.0" ?>

<menus xmlns="x-schema:user_menu.xsd">

<usermenu value="user_menu">
<menupage label="Menu Title">

</menupage>
</usermenu>
</menus>
o 4loll xmi o]e}i= 8 A glol fA v ireha )i sfalol
712 QJolof Hi= AAH NMEL FA vlw 5da § ]
ooy of k.
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Collision Avoidance by Tool Axis
Tilting
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3. 78] B 7|5 34 £ & 925 v
4. View "7 25E Command &4 &3}

Resize to Fit F&
Zoor ko Box...
Fram 3
150 3
Toal 3
Rotation Anchor ¥
Refresh Ctrl+R
v Main
Dialogs b Viewing Ay
igwwill
Snapshat. .. =
Zommand
w Info
w Patkern
w Toolpath
Boundary
v Skatus
w Tool
Web
Simulakion

5. command ol 53 o] A&}
Preview tool_axis_tilting preview
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Holder
Clearance

Shank
Clearance

7F8 oA

1 Thickness

Il
Y

Holl A =0 A A A 2

|, Holder

Clearance

Shank
Clearance

General | Surfaces | Surface Defaults |

Area Clearance

Finishing

Boundary

Boundary w

[ automatic Collision Checking

Shank. Clearance

Use fxial Thickness [

Thickness

Use fxial Thickness [

Thickness

Use axial Thickness

Thickness

Holder Clearance | 3.0

L Apply

J l_ Accept ] l_ Cancel ]
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Setup Sheet Variables (ZFG X A| A HF)

A A8 3 BE YA A A W5 o] ok ol vhetal
Program Files\Delcam\PowerMILL6005\lib\help\variables <]
ARANE G 0w RE WFES B8 4 9l

W ek
{PD_Date} Date setup sheet file was written
{PD_Time} Time setup sheet file was written

{PD_ProjectName}

Project Name (folder)

{PD_PartName} Part Name
{PD_Session} Project directory
{PD_CadModel} CAD Model
{PD_OrderNo} Order Number
{PD_Customer} Customer
{PD_Programmer} Programmer

{PD_Notes} Project notes
{ToolpathiD} Name of toolpath
{TP_Type} Type of toolpath

{PD_CutLength}

Total cutting length

{PD_CutTime}

Total cutting time

PD CutTime*x.xx
{PD_

Where x.xx is a factor you can change to
modify the output time

{PD_TapFile} Combined Tap File Name
{PD_OutputDirectory} TAP File Output Directory
{PD_Units} Units
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{ProjectimageSRC} Source filename for project image

{PmillLogoSRC} Source filename for PMILL logo

{CompanyLogoSRC} Source filename for Company logo

{DelcamLogoSRC} Source filename for Delcam logo

{Version} PowerMILL Version

{FirstOrActiveNCProgram Outputs the active or first NC Program

TAPFile} tapfile name extracted when toolpathlist
refreshed

{IDX} Sequential number of the toolpath in the
total list being output (i.e. 1st=1, 2nd = 2,
3rd = 3)

{ToolName} Tool type

{Dia} Tool Diameter

{Tip} Tool Tip Radius

{Len} Tool Length

{ToolNo} Tool Number

{ToolID} Tool ID

{Step} Stepover

{StepDown} Stepdown

{CutDir} Cut Direction

{Tol} Tolerance

{Thickness} Thickness

{Cut} Cutting Speed

{Spindle} Spindle speed

{Plunge} Plunge speed

{Rapid} Rapid speed

{CutTime} Cutting time

{CutTime*x.xx} Cutting time where x.xx is a factor to
increase the output cutting time

{CutLength} Cutting Length

{SafezZ} Safe Z Height

{StartZ} Start Z Height

{BlockXMin} Block size for toolpath
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{LevelMove}

Z Level move for roughing

{Boundary} Boundary type
{BoundaryExtra} Shows shallow angle if applicable
{TP_Notes} Toolpath notes
{TP_Description} Toolpath description
{Units} Toolpath units
{TP_TapFile} Tap file for individual output
{BlockYMin} Block sizes Min X
{BlockXMax} Block sizes Max X
{BlockYMin} Block sizes Min Y

{BlockY Max} Block sizes Max Y
{BlockZMin} Block sizes Min Z

{BlockZMax}

Block sizes Max Z

{BlockCentreX}

Toolpath Block centre X coordinate

{BlockCentreY}

Toolpath Block centre Y coordinate

{BlockCentreZ}

Toolpath Block centre Z coordinate

{TPXMin} Toolpath limits Min X

{TPXMax} Toolpath limits Max X

{TPYMin} Toolpath limits Min Y

{TPYMax} Toolpath limits Max Y

{TPZMin} Toolpath limits Min Z

{TPZMax} Toolpath limits Max Z

{DatumX} Datum Position X (relative to master
workplane)

{DatumY} Datum Position Y (relative to master
workplane)

{DatumZ} Datum Position Z (relative to master
workplane)

{WKPL_X} Workplane Origin X (relative to master
workplane)

{WKPL_Y} Workplane Origin Y (relative to master
workplane)

{WKPL_Z} Workplane Origin Z (relative to master
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{TP_ToolpathimageSRC} Source filename for toolpath image

{ToolTypeSRC} Source filename for tool image

{WKPL_Name} Workplane name for toolpath calculation

{TapAng} Taper Angle for tipped tools

{TapLen} Taper Length for tipped tools

{AxialThk} Axial thickness (returns thickness if not
used)

{MCLength} Outputs overhang if collision checked
otherwise TLEN

{CollChecked} Outputs YES if collision checked on NO if
not.

{project.customer} Customer name

{project.partname} Part name

{project.orderno} Order number

{project.day} Current date day. So for 17" June 2005 the
value is 17.

{project.month} Current date month. So for 17" June 2005
the value is 6.

{project.year} Current date year. So for 17" June 2005 the
value is 2005.

{setupsheets.tool.holder_fil | The name of the file where the tool holder is

ename} saved.

{setupsheets.toolpath.image | HTML tag to give toolpath image.

_tag}

{project} Name of the current project.

{project.path} The complete filename, say
D:\dcam\product\PowerMILL5504\file\exa
mples\xxx.

{ncprogram} Name of the current NC Program.

{ncprogram.shortname} Name of the current NC Program limited to
8 characters. This reduction is done by
PowerMILL automatically.

{ncprogram.specialname} Removes underscores from the NC Program
name.
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{ncprogram.counter}

NC Programs are output with a sequential
number.

{path_from_opt}

NC Programs are output with a pathname
based on the option file.

{ncprogram.workplane}

The workplane associated with the NC
Program.

{tool.number}

The tool number.

{tool.type}

Type of tool to use.

{tool.length}

Length of the cutting part of the tool.

{tool.identifier}

Tool identifier.

{tool.radius}

Tool radius.

{tool.tip_radius}

Tool tip radius.

{tool.tip_radius_centre}

Centre point of the tip radius.

{tool.taper_angle}

Angle (in degrees) of the tapered part of the
tool from the vertical.

{tool.taper_height}

Vertical length of the tapered part of the
tool.

{tool.flutes}

The number of flutes the tool has.

{tool.gauge_length}

The total length of the tool holder plus the
tool overhang.

{tool.holder_name}

The name of the tool holder.

{strategy}

The type of strategy to machine with.

{tolerance}

Determines how accurately the toolpath
follows the model contours.

{thickness}

Machining thickness.

{use_axial thickness}

Use separate value for axial thickness.

{axial_thickness}

Machining axial thickness value.

{head_clearance}

Head clearance.

{strip_factor.active}

Activate toolpath point stripping.

{strip_factor.value}

Stripping factor.

{max_dist_between_points.

Enable limiting of maximum distance

active} between points.
{max_dist_between_points. | Maximum distance between points.
value}
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{finishing.tolerance}

Determines how accurately the toolpath
follows the model contours.

{finishing.thickness}

Thickness.

{finishing.use_axial_thickn
ess}

Use separate value for axial thickness.

{finishing.axial_thickness}

Machining axial thickness value.

{mesh.max_triangle_size}

Control maximum triangle size.

{mesh.coarse_factor}

This multiplied by the machining tolerance
gives the upper limit of the model
preparation tolerance.

{mesh.fine_factor}

This multiplied by the machining tolerance
gives the lower limit of the model
preparation tolerance.

{tool}

The tool to machine with.

{boundary}

The boundary to limit the toolpath.

{boundary_side}

How to trim the toolpath to the boundary.

{clearance.shank}

Amount of clearance to leave around the
tool shank.

{clearance.holder}

Amount of clearance to leave around the
tool holder.

{clearance.head}

Amount of clearance to leave around the
head.

{workplane}

Workplane.

{toolaxis.type}

Type of tool axis to use.

{toolaxis.lead}

Angle (in degrees) of the tool relative to the
Z axis in the feed direction.

{toolaxis.lean}

Angle (in degrees) of the tool relative to the
Z axis perpendicular to the feed direction.

{toolaxis.origin}

Tool axis origin point.

{toolaxis.direction}

Tool axis direction vector.

{toolaxis.geometry_referen
ce}

geometry reference.

{toolaxis.limits}

Tool axis limits.

{block.type}

Type of block.

{block.coordinate_system}

Block coordinate system.
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{block.limits} Limits required to define the block.
{block.boundary} Boundary to define the block in x-y plane.
{block.file} Path of file from which to load picture or

triangles for block.

{block.radius}

Cylindrical block radius.

{block.centre}

Cylindrical block centre.

{rapid.abs_safe z}

The absolute value in Z to which the tool
moves up to make rapid moves across the
workpiece.

{rapid.abs_start_z}

The absolute value in Z to which the tool
moves down at rapid rate, prior to cutting
into the workpiece.

{rapid.type}

Determines the use of absolute and
incremental Z heights.

{rapid.inc_safe_z}

The incremental value in Z above the
incremental start Z to which the tool will
rapid up to and move across the workpiece.

{rapid.inc_start_z}

The incremental value in Z above a pre-
machined level to which the tool will rapid
down.

{rapid.link_surface type}

Determines the type of link surface to use.

{rapid.workplane}

Workplane used to define the link surface.

{rapid.minimise_offsurface

}

Prefer paths which have shorter off-surface
moves even if their overall length is longer.

{rapid.plane_normal}

Normal direction of the planar link surface.

{rapid.cylinder_axis}

Axis direction of the cylindrical link
surface.

{rapid.cylinder_point}

Point to define the cylinder link surface.

{rapid.sphere_centre}

Point to define the centre of the spherical
link-surface.

{rapid.box}

The properties of the box-shaped link
surface.

{datum.mode}

Define how the start point should be
updated.

{datum.type}

Define the start point.
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{datum.distance}

Distance above first point at which to
position

{datum.origin}

Tool datum position.

{datum.toolaxis}

Tool axis vector at datum point.

{feedrate.cutting}

Feed rate for cutting moves.

{feedrate.plunging}

Feed rate for plunge moves.

{feedrate.rapid} Feed rate for rapid moves.
{feedrate.cycle} Feed rate for cycles.
{drill.type} Drilling type.
{drill.depth} Drilling depth.

{drill.depth_type}

Drilling depth type.

{drill.clearance}

Drilling clearance.

{drill.initial_z}

Drilling safe position.

{drill.peck_depth}

Drilling peck depth.

{drill.feedrate}

Drilling feed rate.

{drill.dwell_time}

Drilling dwell.

{drill.axial_thickness}

Drilling thickness.

{drill.radial_thickness}

Drilling thickness.

{drill.sort_type}

Drilling sort.

{drill.incr_start}

Drilling start position.

{drill.user_par}

Drilling user parameter.

{drill.peck_decrement}

Drilling peck decrement.

{drill.rfeed_distance}

Drilling reduce feed distance.

{drill.feed_reduction}

Drilling feed reduction.

{drill.min_peck}

Drilling minimum peck.

{drill.full_retract}

Drilling retract.

{drill.draft_angle}

Drilling draft angle.

{drill.clockwise}

Clockwise.

{drill.component_top}

Use component top.

{connections.skim_distance

}

Height above model of skim links, or height
above un-machined stock when roughing.

{connections.plunge_distan
ce}

Height at which to stop rapid plunge, and to
perform controlled approach to toolpath.

What's New in PowerMILL 6.0

HE o6 275




<
T

{connections.retract_distan
ce}

Retract distance.

{connections.approach_dist
ance}

Approach distance.

{connections.incremental_
mode}

Controls how the plunge move and ramp
lead incremental distances are interpreted.

{connections.leadin}

Lead-in preferences

{connections.separate_first
_leadin}

Use a separate parameterisation for the first
lead in

{connections.first_leadin}

Parameters of the first lead in move

{connections.leadin_ext}

Lead-in extension

{connections.leadout}

Lead-out preferences

{connections.separate_last_
leadout}

Use a separate parameterisation for the last
leadout

{connections.last_leadout}

Parameters for the last lead out

{connections.leadout_ext}

Lead-out extension

{connections.short}

Short link preferences

{connections.long}

Long link preferences

{connections.safe}

Safe link preferences

{connections.threshold}

Cut off point between short and long links.

{connections.arcfit}

Controls arc-fitting of rapid link moves.

{connections.reorientate}

Allow reorientation off safe-surface.

{connections.rapid_skim}

Perform skim moves at rapid feed rate.

{connections.resolve}

Resolve move to principal axes.

{connections.start_type}

Type of move used at the start of a link.

{connections.end_type}

Type of move used at the end of a link.

{connections.gouge_check}

Check connection moves do not gouge.

{connections.shank_check}

Ensure tool shank does not collide.

{connections.holder_check

}

Ensure tool holder does not collide.

{connections.move_start_p
oints}

Allow the start points of closed loops to be
moved automatically.

{connections.leads_on_shor
t links}

Use lead moves with short links.
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{connections.overlap_dista
nce}

The amount of overlap for a lead move on a
closed path (TDU).

{holder_check}

Ensure tool holder does not collide.

{spindle_speed}

Spindle speed.

{coolant} Coolant.
{default_coolant} Default Coolant.
{units} Unit system to use.

{history.cost}

Calculation cost of this toolpath, i.e. the
time (in seconds) taken to calculate it.

{history.codebase} Codebase that this toolpath was calculated
in,
{history.hash} Geometric ID of the toolpath when it was

calculated.

{history.hash_version}

Version of the algorithm used to calculate
the above geometric ID.

{description} A description of the toolpath that the user
can enter.

{notes} Notes associated with the toolpath.

{edit_history} Editing history associated with the toolpath.

{revision} Toolpath revision number

{toolpath_type} Toolpath type

{computed} Is the toolpath calculated?

{batch} Process the toolpath during a batch run.

{partial} Is the toolpath incomplete (for example, if
break was pressed during calculation).

{varifeed} Does the toolpath have variable feed rates?

{thickness_sets.components

}

List of components which are members of
this thickness set.

{thickness_sets.thickness}

Machining thickness.

{thickness_sets.use_axial _t
hickness}

Use separate value for axial thickness.

{thickness_sets.axial_thick
ness}

Machining axial thickness value.

{thickness_sets.mode}

Machining mode for these components.
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{pattern_type}

The type of pattern to machine.

{corner_type}

Type of corner toolpath to produce.

{rotary_type}

Rotary machining technique.

{projection_type}

Projection machining type.

{corner_output_type}

Which sections of corner toolpath to output.

{segments_independent}

Machine segments independently in multi
pencil toolpaths.

{projection_style}

Projection machining type.

{projection_direction}

Direction to project in.

{projection_order}

Order in which to machine toolpath.

{projection_pattern_directio

n}

Direction of pattern.

{projection_surface_units}

Describes how stepover is defined.

{projection_range.automati

c}

Use automatic projection range.

{projection_range.min}

Minimum value of projection range.

{projection_range.max}

Maximum value of projection range.

{adjust_axis}

Use tool-axis adjustment.

{axial_smoothing_tolerance

}

Smoothing distance along tool axis (TDU).

{automatic_toolaxis}

Use automatic tool axis setting.

{angular_smoothing_tolera
nce}

Smoothing of offsetting and tool axis
direction. A low number means very
accurate and not very smooth, a high
number means very smooth but not very
accurate.

{join_tolerance}

Maximum allowable tolerance between
surface edges (0 means automatic).

{axis_tolerance}

Tolerance used to calculate tool axis. A
small value could mean large axis
movement, a large value could mean less
axis movement but material un-machined (0
means automatic).

{free_axis}

If set, fanning will happen only in the end
region of a plane,
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happen everywhere.

{reverse_axis}

Rotates the axis direction by 180 degrees.

{surface_side}

Defines the side of the surface(s) to
machine.

{wireframe_side}

Defines the side of the surface(s) to
machine.

{fanning_distance}

Minimum fanning distance.

{rulings_tolerance}

Angular tolerance to calculate rulings
between wireframe references.

{linear_stepover}

Distance between consecutive passes.

{linear_limits.start}

Start value.

{linear_limits.end} End value.
{linear_limits_2.start} Start value.
{linear_limits_2.end} End value.

{stepdown}

Vertical step between machined levels.

{use_linear_stepover 2}

Use secondary linear stepover.

{linear_stepover_2}

Secondary linear stepover.

{cusp.active}

Enable automatic calculation.

{cusp.max_stepdown}

Maximum stepdown when calculating using
cusp height.

{cusp.height} Maximum cusp height permitted.
{overlap} Overlap between steep and shallow regions.
{origin} Origin point for machining strategy. This

specifies the origin point for the pattern.

{angular_stepover}

Angular step between passes (in degrees).

{angular_limits.start} Start angle.
{angular_limits.end} End angle.
{angular_limits_2.start} Start angle.
{angular_limits_2.end} End angle.

{shallow_angle}

Angle that separates steep and shallow
regions.

{flat_angle}

Corner detection limit angle: corners flatter
than this angle will not be found.
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{angular_direction} Angular direction to machine in.

{elevation} Elevation angle.

{azimuth} Azimuth angle.

{parametric_limits.active} Use parametric limits.

{parametric_limits.start} Start parameter.

{parametric_limits.end} End parameter.

{parametric_limits_2.active | Use secondary parametric limits.

¥

{parametric_limits_2.start} | Start parameter.

{parametric_limits_2.end} End parameter.

{raster_angle} The angle of the primary raster pass relative
to the x-axis.

{pattern_style} The style of pattern to apply.

{join_up} Link ends of consecutive passes.

{one_way} Determines whether the tool can cut in two
directions or just one way.

{join_radius} Radius with which to fit arcs between
passes.

{start_corner} Corner at which to start machining.

{perpendicular_pass} Machine an additional raster pass
perpendicular to the first one.

{trim_parallel_pass} Trim the parallel raster pass when a
perpendicular pass is calculated

{base_position} How to position the pattern.

{base_limiting_wplane} Workplane to limit swarf upper position.

{multiple_cuts} Multiple cuts mode.

{upper_limit.active} Activate limit.

{upper_limit.type} Type of upper limit.

{upper_limit.value} Limiting value.

{upper_limiting_wplane} Workplane to limit swarf upper position.

{use_pattern} Use a pattern to start offsetting from,
otherwise the offsetting starts from the
boundary.

{start_on_pattern} Start on the pattern, rather than 1/2 an offset
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away from it.

{pattern}

Reference pattern.

{top_wireframe}

Top wireframe reference.

{bottom_wireframe}

Bottom wireframe reference.

{pattern_order}

The order in which to machine the pattern
segments.

{degouge.active}

Activate gouge-avoidance.

{degouge.method}

The method of gouge avoidance to use.

{degouge.embedded_mode
¥

Embedded curve degouging.

{degouge.tolerance}

Maximum sideways movement to avoid
gouges.

{toolpath}

Reference toolpath.

{use_ref toolpath}

Use reference toolpath.

{use_toolpath_as_pattern}

Use the reference toolpath as if it were a
pattern.

{ref_tool}

The reference tool.

{corner_correction}

Apply a process to sharpen corners in the
toolpath.

{corner_radius.active}

Fit arcs to internal corners of the toolpath
where possible.

{corner_radius.value}

Arc radius to use when fitting arcs to
corners, as a proportion of the tool diameter.

{cut_direction}

Machining direction.

{spiral}

Create a spiral toolpath.

{ordering}

Preferred toolpath ordering.

{axial_offset}

Height of the toolpath above drive-curve.

{radial_offset}

Clearance between tool and surface.

{y_offset}

Offset distance to avoid cutting on the
centre of the tool.

{closed_offsets}

Creates closed offset paths.

{limit_offsets.active}

Only machine the specified number of
offsets.

{limit_offsets.count}

The number of offsets to machine.
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{offset_boundary}

Offsets the boundary by tool radius.

{areaclear.type}

Type of Area Clearance toolpath to produce.

{areaclear.tolerance}

Determines how accurately the toolpath
follows the model contours.

{areaclear.thickness}

Machining Thickness.

{areaclear.use_axial_thickn
ess}

Use separate value for axial thickness.

{areaclear.axial_thickness}

Machining axial thickness value.

{areaclear.zheights}

Area clearance Z Heights

{areaclear.slicer}

Slicing options.

{areaclear.rest}

Rest machining.

{areaclear.profile}

Profiling options.

{areaclear.offset}

Offsetting options.

{areaclear.raster}

Raster options.

{areaclear.leadin}

Lead-in options.

{plunge.pullback}

Length of pullback move (0 for none).

{plunge.core_radius}

Radius of the non-cutting part of the tool (0
for centre cutting tool).

{plunge.stockmodel}

The stock model to plunge.

{plunge.stockmodel_state}

The stock model state. This should be the ID
of the toolpath used to calculate the stock
model state, or the ID of the stock model
itself for the initial state.

{setupsheets.tool.vml}

automatically-generated image of the entire
tool assembly.
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	Toolpath Preparation 
	Thickness (가공여유설정) 
	 Stock Model Improvements (스톡 모델 향상) 
	Stock Model Shading (스톡 모델 쉐이딩) 
	Stock Model Import and Export  (스톡 모델 불러오기와 내보내기) 
	Stock Model Remove Triangulation 

	  Workplane Enhancements  (작업좌표계 향상) 
	Create Workplane (작업좌표계 만들기) 

	 Transformation Improvements  
	 Start and End Point Enhancements (시작점과 끝점 향상) 
	 Safe Area (안전 영역) 
	 Pattern Enhancements (패턴 향상) 
	 Boundary Enhancements  (바운더리 향상) 
	 Shading Enhancements (쉐이딩 향상) 
	 Tool Axis Enhancements (공구 축 향상) 
	 Cylindrical Blocks (원통형의 블록)  
	 Feature Sets (피쳐 셋) 
	Feature Selection Method (피쳐 선택 방법) 
	Edit Features Graphically  (피쳐 그림으로 편집) 
	Reverse Holes (홀 방향 전환) 
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