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Parallel Computing

A major new capability in InventorCAM 2013:
Parallel Computing

» User can start calculation of an operation or several operations and, while
it is calculating, he can in parallel continue to define and calculate
additional operations

» User can start parallel simulation and, while it is simulating in the
background, he can in parallel continue to work defining additional
operations

» User can start G-Code generation and, while it is generating G-code, he
can in parallel continue to work defining additional operations
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Parallel Computing — LOCAL or REMOTE

» LOCAL: Parallel computing on User Computer, using the power of
multi-threading on multi-core CPUs

» REMOTE: Parallel computing on External computer on the Network

Add Machining Process

Holes Recognition + Technology...
Parallel Operations

Calculate All
G0 GCode All

Turret synchronization...

Calculate & GCode All

Show tool path

Calculate All in parallel...
GCode All in parallel...

Calculate & GCede All in parallel...

Simulate in parallel...

Show parallel cperations...

@ Local computer

(7 Network computer

[

Mote: If you choose the network option, the logged
in user account in the local and netwark computers
must be defined on both computers.

Do not ask again
-
(Defined in CAM settings)



Parallel Computing — LOCAL or REMOTE

3D iMachining Operatio SN X
Technology Operation name Template Wizard
[ 3D Surfacing v] i3DSurfacing_target - H = 8 on
Geometwl T e
8] Tool
Levels Geometry
B Technology Wizard [ Coordsys | ’mc 1 (1- Position) ¥ ]
P Technology ——
- Link target v ()
~I%5] Motion Limits Control
Show
~op Misc, parameters -
Working area
Define
Modify geometry fillet
@ Percentage @ Value
Fillet radius:
l Save ] ’Save&(:alculate]; l Simulate ] l GCode l l Save & Copy ] l Exit ]

e e Lﬂ




Software Licensing

InventorCAM 2013 provides software licensing, in addition
to the standard hardware dongle licensing.

Advantages:
» For companies demanding a network software license instead of
network hardware dongle

» Used instead of hardware dongle for customers who want a 30-day
evaluation of the software




Controller ID

:
e =)

File Open View Help

26.8582
-12.7358

-51.5791

x

&

Y 18.2528
A

C 29.1170

| [ [ [ [ [ [ [ [ T]

ethEhaade ¥

Machine Definiton  Controller Deﬁnih’onl User Defined Parameters

E Contraller

----- ﬂ Cyde Int. Corner
..... n Cyde Ext. Corner
..... u Cyde Angle X

..... u Cyde Angle ¥

..... u Cyde Angle Z
=B MCo Cydes

[]..5@ Move to Back
2B pull out

]..5@ Fix with two
]..5@ Manual cut off
]..5@ Push

£
£
£
£

Cyde Int. Corner
Cydle Ext. Corner
Cydle Angle X
Cyde Angle ¥
Cyde Angle Z

T MName Value
El& d Inspection Probe NONE
:j:y TS All Cycles
Cyele Plane X Cyde Plane X
""" ﬂ Cyde Plane Y Cvele Plane ¥
""" u Cyde Plane 2 Yo Flane
Cyde Plane Z
""" ﬂ Cydle Boss
Cycle Boss
""" ﬂ Cyde Pocket de Pocke
""" Cyde Pocket with Boss Cycle Pocket
o Cyde Pocket with Boss
Cyde Hole
d ind Cycle Hole
Cyde Cy:ln e:h Cyde Cylinder
Cycle Fole nith Boss Cyde Hole with Boss
""" ﬂ Cyde Int., Arc a
_____ B Cyele Ext. Arc Cyde Int. Arc
o ' Cyde Ext. Arc

First stage on the way to make machine definition in one file - *.VMID
Probe cycles and MCO cycles are moved to *.VMID already in SC2012SP2




MCO cycles

et e o SR T — * Predefined machine cycles
T e * User sees only needed parameters
B Table Parameters [
£ chuck

,
e = =

4 Misc File Open View Help
henhbhtage s

Machine Defintion  Contraller Definiton | User Defined Parameters|

B controler Name Value
o4 Inspection Probe NOMNE
Al Cycles
Cyde Plane X
Cyde Plane Y
CydePlane 2
Cyce Eass
Cyde Pocket
Cyce Pocket with Boss
Cyde Hole
T
L Cyce Hole with Bass
CyceInt. Arc
et Cyele Bxt. A Technology Operation name: Template . Cyde
[ save | [saveacaicuate | [ smuste | [ Geode yde Int. Comer Cyde Int. Corner Pull out Move to Back - H= =]
yde Ext, Comer .
3 o anclex Cyde Ext. Corner
“d e Cycle Angle X Action on ... Process. Properties
= Ove e ] "
e Ange Cyde Angle Z 9 Machine Start Definition GUI Name PP Name Value Locaton
MCO Cydes &> Coordsys "
- . - Activate A Param_1 oFF Turret \ Activat.
I Move to Ba & submachine
B pullout = Table
reate cycle
B3 Manual cut off  chuk
=)
1g Push ., submachine
= Misc

Save cycle

(e [covesgdaiee | [ smiee ] [ gooke

Use it in any CAM-part easily




Machine Setup

rh Machine setup

Name: Setup_123
Name Home Fixture Table X ¥ Z
SLEB_ax MAIN @ MAC 1(1-Position) (B damping fixture G | MainsP 0,000 0.000 150,000 5
[, ax BACK & MAC3(1-Position) By fixturet & BacksP 0.000 0.000 -150.000 i |
L lower MAIN ) MAC2(1-Posifior) (& damping fixture gL | MainsP 0,000 0.000 150,000 o
T Llower BACK @ MAC 4(1-Posifion) B fixturel = BacksP 0,000 0.000 -150.000 g

* Definition of fixture, MACs shiftings in one place
* Conection between fixture, MAC and Sub-Machine




MCO: Movement definition styles

=
Machine Control Operation ‘
Technology Operation name: Template Cyde
[ General V] MACHINE_CTRL - E = =]
Action on ... Process Properties
B2 machine & startDefinition || no,  Mode X (1) 1) 2@ Ry@  Feed (mmjmin)
' Turret 7 Turret 1 @ 100 100
[V]€> Device 2 BB 100
& Tabe v B
& chud (1€ Dwell (sec)
- [ Activate Airr
o=, Submachine [[¢» coolant Flood
dF Misc [[¢» coolant Throt
’ Rotation
[[1€» synchronizati
[C€> Activate Ar T
[T]€» spindle orient
[ Message
[ PartMove
‘ Tool Change
i
[ save | [saveacCaolate | [ Smdate | [ GCode Save&Copy | [ Exit |
L=

* Definition of device movements in Part CoordSys

Definition of device movement by axis value (according to Device CoordSys)




New CoordSys

Existing CoordSys

(highlighted by gray color )

.

e Partly highlighted Existing Coordinate System

| InventorCAM



Integration with G-code simulators

Gn

Add Probe...
Add Milling Operation
Add Machine Control...

Add Operation from Template...
Add Operations from Process Temnplate...
Add Machining Process

Holes Recognition + Technology...
Parallel Operations

Calculate All
GCode All

Calculate & GCode All

Simulate
GCode Simulators

Tool path
Synchronize All
CAM tree view

Autormatic Sorting...
Undo Sorting

Machine Setup...
Delete All

B3

IMSVerify

VERICUT

DMG Virtual Machine
GMavi

Possibility to use for Gcode
simulation the following
simulators:

 VERICUT
 |IMSVerify

« DMG Virtual Machine
* G-Navi

Send all needed data by one
mouse click




Color the CAM-tree

e ™l « Assign color for each operation group

-
& SolidCAM Settings

etk i ol e | * Color the operation by tool color
e APt =] e * Change font size

'CFZT;rs:et:hns;s E“il Cam part definition |I||i| Split

. Defaul _
----?neter:;tg:;zs:lY;:Tne:vements .lI“il Frite lIl & Tol
232:'::&: CAM-Part definition .II“iI Sub machine lI"i' ! Machining Process

* Normal/Coursive/Bold types of fonts

- Stock Definition II“iI e ———— II"E co| [ [SP Geometries

- Tool path simulation

- Machine simulation E“il Turning operation ﬂ Fixtures

- GCode Simulation E|D [= Operations
""E:;S‘Etﬁ”gs [B][ 7 ][ Probe operation =) Fixture_setup
- Editors -
- External program lI”iI Macine control operation ET‘ B_ax_MAIN
- Machining Process : B -
- i B & MAC 1 (1-Position)
M Cam tree view interface E Suppressed operation ;
- CoordSys definition .II“iI D & TR_Rough
- GCode generation E“il Operation with error D & TR Finish
- Tool search =
- Internal post-processor E‘TJ Lmr_”'ﬁm
- Template Defaults E| & MAC 2 (1- Position)
--Probe ; o
- Miscellaneous -l & TR_Finisfy_bottom
- Gouge check -/ Fixture_setup2
- 5pin and Feed Defaults :
- CAM Messages 57‘ B_ax_MAIN
- iMachining = &3 MAC 2 (1- Position) 2
- Parallel Operations D a 'Ehampher :
= Fixture_setu
Hemd [ ok ][ can = ﬂ = p3

E‘!n B_ax_BACK
B & MAC 2 {1- Position)
...EI G oo
&~ a Hales




General: New and Edit geometry

r&_ Pocket Operation

Technology
Pocket

; Geom
| Tool
i Levels

Technology

P Link

I‘__)I Motion Limits Control
g0 Misc, parameters

etry

[ save | [savesgelaiate |[v| [ Smuate | [ gCode - Save@Copy | | Exit |

No need to delete previous geometry from interface to define new one




General: Associative cell color

,
S a=s)

--User directories 3D Connexion

- Default CNC-Controller Enable 3D mouse suppart

- Units

- Synchronization = =

- Compressed CAM-Part ptta s

- Tool settings Keep current model orientation for SolidVerify simulation

- Color settings

- Default geometry names Tolerance for CAM-Part definition

- Interoperational tool movements ]
Facet tolerance: 0.01

- AutoSave

- Automatic CAM-Part definition )

. Stock Definition Recent CAM-Part List

- Tool path simulation Mumber of recent CAM-Parts: 10 =

- Machine simulation

- GCode Simulation Splash update

E;;'rs:thngs Enable Web update of splash screen

- External program
--Machining Process
--Cam tree view interface
- CoordSys definition

- GCode generation

- Tool search

- Internal post-processor
- Template Defaults

~Probe Assodiativity field background

- Miscellaneous

- Gouge check Background color: |
- 5pin and Feed Defaults
- CAM Messages

- iMachining

- Parallel Operations

Operation Page Switch

Hotkey for switching:

crl+Tab

He® 9 [ o

|(:)| Motion Limits Control
4F Misc. parameters

e

Operation name

Positioning levels

,
S )

[ Start level ] |10

Clearance level 10
Safety distance:

Milling levels

Upper level 1]

[Prohedept ] 85

[ save | [ save&Caloate ]E] [




General: Show tool from all operations

-
k Drilling Operation

T (e

Technology Operation name Template
Drilling This is with 2 fixtures also - H =
------ _‘_-_ CoordSys
______ Tool | Data | Coolant' Tool change posiﬁonl
----- H Levels Tool Tool angle
B Technology
Ry Link Type: Bohrer
- Misc. parameters
* pe MNumber: 7
Turret: Rotary
Pos/Subpos: 2A

Additional angle:

) @

Show tool @

] [ GCode =

e

[ Save ] ’ Save & Caloulate ]B’ Simulate

save&Copy | [ Bxt | H

 Show 3D tool in separate window




Template: Keep template name

-
s D
Current Directory:  C:'\Program Files\Templates\Default Browse
Template Folders Operation Templates m Machine (integrex200-Iv)
i Templates Name Operation Type Technology I ...... e CoordSys Manager
i Process Templates OuterContour ?l HSM ?l Constant Z machining T'l ...... @ Stock (stock123333)
Contour 2,50 Milling Profile ...... (B Target (targeti)
FlatSurfaceHSMcutting 2,50 Milling Translated Surface i % Settings
Constant Z machining Tool
PreDril 2,50 Milling Driling z N
PR_depth10 2,50 Milling PocketRecogniton | fll Machining Process
PR_maxDepth20mm HSM Herizontal machining () Geometries
----- ﬁ Fixtures

SRy
- fixture
E'!n B_ax_MATN
= &3 MAC 1 (2- Position)
D @ P_contour_1
B_ax_BACK
& MAC 1 (2- Pasition)

--* 6§\ OuterContour

=%

T+ + X

Template name:| OuterContour

|Use template name as operation name

FH -

* Use template name as name of operation created from this template




Transform: 4x transform with offset

* Possibility to add offset along 4th axis during transformation




Impressive graphic interface

New 3D illustrations for every parameter = easier learning and activation of
software

--
% Link

|‘__,| Motien Limits Control
- dp Misc. parameters

Operation name
P_profies

Technologyl Advancedl
Technology
Contour

Open Pockets
Extension
(@) % of tool diame|

Value

[] Use profile straf]
(@) One way

Technology
Pocket

Operation name

% Link

|(:,| Motion Limits Control
oo Mise. parameters

Technology

Overlap
@) % of tool diameter

Value

Rest material\Chamfer

Approach from
[] pescen

(1 value

[[]Use fillet size for last cut

-

Technulogyl Cmtourl Advancedl

Equal step over

L]

Template <
C 3
Offsets

Wall offset: 0

Island offset: 0

Floor offset: 0
Finish

wall Floor

Wall finish

On

@) Geometry Offset

Depth

Total depth (@) Each step down

% of tool diameter

Internal:
[]wall firish only
External: ICI
Complete Z4evel Compensation
s ) (o) (o
=
T TVVET VST Oy
&5 [l compensation

Equal step over

|| Use fillet size for last cut

(CH

Rest material\Chamfer Internal:
= 3 (== e G
[ (amacaie) (smie ) [ coe ] |
J

®-<




2.5D operations: technology on TABs

Operation name

Technalogyl Advanced |

H =

Technology

Offsets

P Link

Open Pockets

Wall offset:

Island offset:

|‘__)| Maotion Limits Control

Extension

Floor offset:

- gp Misc, parameters

(@) % of tool diameter

Finish

Value

wall

[use profile srategy

Wall finish
On

@) One way Zigzag

(@) Geometry

[ Approach from outside

L

Depth

[ Descend in Rapid to Cut level

Total depth (@) Each step down

Complete Z-zvel

[Jwall finish anly

Min. Qverlap
(@) % of tool diameter

Velue

Equal step over
Rest material\Chamfer

[Nme

=] [ o |

Compensation
|| Use filet size for last cut
Internal:

L]
L]

External:

Came ) [sarsagaainie] |

Simulate

savescony [ Ext |

Operation name
Pocket -

EH =

TEChI'IO|09¥| Hatch ‘Open pocket |Advanoed|

Technology
Levels [ == ]
Hal -
Technology|
E Link Min. Overlap

|(__)| Mation Limits Control @ % of tool diameter

el Misc, parameters

Valve

Equal step over

[] use filet size for last cut

Interna: L]
Bxternal L]
Complete Zdevel

Rest material\Chamfer

[chamfer -

Offsets
Wall offset: 0
Island offset: 0
Floor offset: 0
Finish
wall "] Floor
Wall finish
On
(@) Geometry Offsat
Depth

Total depth (@) Each step down

Wall finish only

Compensation

[ s | [sovescoate | [ smume | |

save&Copy | [ Bt

Split technology page of 2.5D milling operations to TABs

More structured parameters placing




Profile geometry: Silhouette

I B

Technology Operation name

Profile - H Ij, Q

‘ Teol CoordSys | |MAC 1 (1-Fasition)
i Levels _
Technology M E]
ﬁ Link Show
I‘:,| Motion Limits Control :
Geometry selection
- dh Misc, parameters

(@ General () Silhouette

[ save | [savescalaiate |[+] [ Smdate | [ GCode Save&Copy | [ Exit |

Automatic creation of silhouette around defined model




Profile geometry: Show tool at the end also

Under Modify geometry we can wee tool radius at the end and
at the beginning of geometry

Useful for complex geometries




Profile geometry: Take depth from 15 selected item of
sceometr

[ 10 PP | —— 10 Erada 1 [T]
* If select new geometry — get depth from 1st selected entity of geometry




Face milling: Angle of cutting in “One pass’

.
& Face Milling Operation

Technology Operation name Template +
Face Miling H= Q)
[ e Geometry Technology One passl Advanoedl
8] Tool - )
Hatch angle Extension
- i Levels
g —|30 (@ % of tool diameter o
e Link
----- |(__)| Motion control © Vae
------ ¢ Misc, parameters
[ save ][Save&cdajalz ]E][ Simulate ][ GCode E Save & Copy ] [ Exit ]

Angle is added to One pass in Face milling




Profile: Ighore geometry self-intersection

r [l & i
& Profi Operation =) lgnore geometry self-intersection
Technology Operation name Template -
Profie F_contour 12 - =] = \y
-G Geometry Techno\ogyl Advanoedl
.. .. Tool )
i Levels Modify Offsets
Tool side: Wall offset:
- Link [ert | [Seometry | Floor offset: o ]
. |t)l Motion control | Ignore self-ntersection on open contour:
d4p Misc, parameters Compensation |7l Equal step down
Depth type Rough
Step down:
[constant s [ ek | e donn O
. lesh
Tl EE s Mumber of passes: 1
@ One way () Zigzag Extension/Overlap: o
Step down: lgnore geometry seli-intersection
Rest material I\Chamfer
za

Use fillet size for last cut Step over:
Internal: D (@ One way
EEnE: ICI Complete Zdevel []sort by chains
[(save | [soveacaaiate [] [ smiste ][ goede |7 ([savescory | [ gut ]

* Possible to use open self-intersecting geometry with compensation without
reducing toolpath




Draft wall angle: Bottom to top

rk Profile Operation | ? &2 _|1

Technology Operation name Template

-
Profile GOOD - H = Q)

Technology  Advanced |

Advanced

Advanced Sort
-3 Metien control ] Final cuts

i dp Misc., parameters

& Wall Draft Angle

= Trochoidal
= Plunging

Wall draft angle

External corner

Sharp corner -

35.26

External wall angle:

Cut from
() Top to bottom
@) Bottom to top

[ o ][ conl

[ save ][Save&cdajaue]E][ smuate | [ ecode save&Copy | [ Bat |

* New option — bottom to top in Draft angle in Profile




2.5D Threading: Roughing definition improvement

InventorCAM 2012 InventorCAM 2013
SR e A N
Template Template .|
coEs W Y B—
|
|
Multi-passes []Rough i
sa| ®Ea ) - -
Step over: 1 Clear offset: 5|—|
One Way Thread offest: T‘ 1) One Way Step over: .
e V]Fimh p— @ [ Finish
« Only multi-step Roughing is * Enable one step Roughing, in
available addition to multi-step Roughing

(clear offset option )




2.5D Threading: Minimize air cutting

Technology — Operation name Template

Thread Miing - H= Q) . .
@ ceomey s * For large internal threadings —
e CT— now there is an option not to start
g ST from the cylinder center

[¥]5tart from center
[ start from center

[ save | [saveacaalate | [ simuate




Threading: Variable step over (%

Technology Operation name Template .
Thread Miling - H = w
Ted’mologyl
Sequence of thread positions Rough
ER— [ e o
'(:)| Meotion Limits Control LREcHm Clear offset: 0
L.l Misc. parameters [ Ireverse Zigzag (@ One Way @ Constant ®
Step over: 1]
[|:| Rick line ] [Q’mw sorted ]
Finish
Compensation Mo. of passes: 1
Thread data oo
Type Angle: a
@) Internal () External Glimb millng

Major thread diameter: 0O
Direction

(@) Right hand () Left hand
Cut from

(@) Bottom to top () Top to bottom

S

(e ] [Sneagiame) |

smiate | [ @

save&Copy | [ Exit |

Clear offset:

() Constant

Step over %:

Rough
Wall offset:

Clear offset:
(©) Constant

Step over %:

Clear offset:
) Constant

Step owver %:

Up to 3 different depth on different rough cutting steps

Geometry

Wall offset

100%

75%




Drilling: up to 24 cycles available

(& Drilling Operation || =

Technology Operation name Template -
Drill - H = Q)

'Q‘ Geometry Temnologyl

Tool ]

Sorting Dirill cycle

i Levels

=] Technology

1% Motion control
i s Misc, parameters

[ save | [saveacaaate [+ [ smiate | [ Gcode save&Copy | | Bat |

Amount of Drill cycles was increased up to 24




Drilling: Sorting options interface improvement

InventorCAM 2012 InventorCAM 2013
Sequence of drill positions sorting
Sort sequence by: B @ Default
(7 Shortest distance
Direction El
(71 Advance
(@ One way Zigzag
[IReverse [ ]Reverse direction

« Now all sorting options are on the screen

 Only useful options left (“Line” option is converted to Default, and deleted from
options)

» Changes appear in 2.5D drill, Threading, 3D Drill, Multi-axes drill, Drill recognition




Toolbox: 4 nubs cycle

In case of big through holes - If user wants to break out the material, instead of
machining it with simple pocket.




Toolbox: 1 side open slot

For cutting one-side open slots with spiral cuts




Toolbox: Flatten surface on corner

For big chamfers and corner faces machining




Toolbox: Zig-zag slot operation

Slot machining with zig-zag ramping




Toolbox: Simple boss

Slot machining with zig-zag ramping




Toolbox: Spiral pocket

Slot machining with zig-zag ramping




Toolbox: Compensation and Finish

S s

Technology Operation name Template .
S| e =
i Lo Step down Offsets |peration name Template
evels [F] Equal step down . 0 TBX_SPN_contour - H = 4)
‘1 Technology
I(__)l Motion Limits Control Step down: 5 Floor offset: 0
i g4F Misc. parameters emnologyl Advanmdl
Clear offset Finish Step down Offsets
Offset 0 (7] Wall finish [CJEqual step down Wall offset: 0
Step over: 2.5 Step down: 5 Floor offset: 0
Cornpensaﬁon
Spine tolerance Extension
@ % of tool diameter
Tolerance: 2.5
™) value 10
Retract height: 0.2 Finish
Wall finish
Compensation
[ save | [savescaladate |[+] [ smdate ][ Gcode - Save&Copy | [ BEdit |
~
[ sve | [savesceaiate |[+] [ Smuate ][  goode |~ | saveacoy | | Eit |

* Now Compensation and Finish options are almost in all Toolbox operations




Drill Recognition: Champher/Spot

Mﬁeﬁﬂmmmﬂsmmlﬁa

i 2.50 - (@ Recognition
&P TooBoxCydes @
& imachining - @ HsR

- @ s @ i
- @ s 4 sm.

4§ Converting HSM to Sim. 5-Axis

;"':,4 Depth Edit

« R

Holes Tree

oup1(D:2.3, u:-16.5, d:2.5, dd:-5, ct:0, hd:0)
@-[V138] Group2(D:2. 16, u:-6.8, d:2.8, dd:-5, ct:0, hd:0)

Hole Diameter (D)

2
Upper Level (u) A EI
-16.5
I
Champher depth(d) A
Half Depth (hd)
2.5
&
Delta Depth (dd) R
= IS
e
Depth Type 2
@ Cutter Tip (ct)
e ELlLDiZmetEr (5]
I (7) Auto champher/Spot drill I
) Diameter value (av) o ]
Al

Define champher/Spot drill depth = Drilling depth will
be calculated automatically




2D/3D Engraving operation

-
S )
Technology Operation name Template
2D Engraving hd H @ Q
] 2D Engraving M
3D Engraving Technologyl
i Modify Offsets
Levels -
i Tool side:
Technol ogy Wall offset: E

- 15| Motion Limits Control Right = e—
| .0|or| imits Control [ | ¥ Floor offeet: E
i Misc, parameters )

Side offset: 0

Fill area Semi finish

o ] ot [

Hatch angle:

Step over: E [¥]Floor finish

[¥] compensation
Depth cutting type [ Complete Z4evel
@) One way () Zigzag
~

[ save | [savescaladate |[v] [ smuate  |[  GCode - Save@Copy | [ Exit |

Separation to 2D and 3D Engraving

Improvement in interface — easier to understand the, meaning on parameters




2D/3D Engraving: Middle line toopath

-
h Engraving Operation

Technology

= - Geometry

Operation name

Template

Finih tumed off =No offset - E®E @
Ted'mologyl ==
Modify Offsets i
Tool side:
[Cenher v] [Gemne(ry ] Wall offset:
Side offset: l:l Floor offset: V]
Fill area Semi finish i .
T 8 Sepdown: 0 Machining
Don't go dose to wall it Ee .
Min, distance to wall:  0.25 © Horizontal passes
(@ Parallel to surface
Depth cutting type
Floor finish
() One way @) Zigzag
Tool path tolerance: 0.01
[ save ][Save&gdajaiz]E][ Smuate | [ GCode save&Copy | [ Exit |

S — |

Engraving only center line of multi-line text geometry




HSR: Edit passes by selected operations

-
HSR Rest roughing operation
Technology COperation name Template =
[ Rest roughing v] HSR_RestR_target . & q)
i Geometry Passes | Smoothing | Adaptive step down  Edit Passesl iA Advanced
8] Tool
Constraint boundaries Stock definition
Updated stock based on...
Overthickness: 0.3 o-E B Operations ‘
.15 Motion control Stock definition style E!n LT_Ms5
i..dp Misc, parameters : LoEe e MAC 2 {1- Position)
’Bvsdected operations V] : & TR_contours
. (B0 TR _contour?
| STL_rr - | Show & TR._contours =
-] (B0 TR_contours_1
: L @D TH_contour2
E!‘ uT_MS
2 ¥ MAC 1 (1- Position)

1 (D) GR_contours
& TR _contourd

GR_AC_contour

&I GR_AC_contourl
N - —— S

q 1 | »

(e | [scocsame [ [ smoe | [ oo | [omeacony ] [[Bm ]

3 new options of Updated stock: Automatic, by *.FCT file, by Selected operations




« For very thin walls made from exotic materials

* Rough+ semi-finish are combined in one operation, level by level.

S, InventorCAM




HSM: New Operation — Hybrid Constant Z

* New Finishing strategy combining Constant Z operation and 3D pocketing with
3D constant stepover, where needed




HSM/HSR: User-defined cut levels

« Cut ONLY on specified Z levels, instead of cut on every step down

H5R Contour roughing operation

Technology Operation name Template -
[ Contour roughing v] HSR_R_Cont_target - H = Q
Passesl Smoothing  Adaptive step downl Edit Passesl 4 Advanced
Adaptive step down User-defined cut levels
Min. step down: Mo, z
1 -
- z
3
(@) Profile step-in: E 4
Optimize Z level
Last levels to even: 3
[ save ][Save&gak:jate]E] [ smuate | [  crode Save&Copy | | Exit |




HSM/HSR: Stay down within

Stay down within: 1
 Minimize amount of vertical tool moves

 The smaller this value — the more retract moves

Technology Operation name Template -
Constant Z machining W HSM_CZ_target - E = w
. Geometry General | Ramping Shategyl R.ehadsl Leadsl B Advanced
[8] Tool
Constraint boundaries
Passes Stay on surface within: 190743

S

I Motion Limits Control Stay Down within: 10
gk Misc. parameters
Along surface
() Straight line

(@ Ramp when possible with angle: 5=

Use tangential ramp

Trim to ramp advance

[ save | [ssveacaaiste | [ smuate | [ Gcode

save&Copy | | Bxit |




HSM/HSR: Simple ordering and optimize lead position

« Simple ordering between cutting passes — minimize length of connections
between passes

Technology Operation name Template 5
[ Boundary machining v] HSM_Bound_target - = = Q
General | Rampingl St’ategyl R.etractsl Leadsl Down/Up I\"Ii||| Refurbishment M Advanced
Direction Retract
| start from h int
: @) One way Prefer reverse e
. [71Return to home paint
b ﬁ Link () Bi-directional
.15 Motion Limits Control XY7: | 84 | | 74 | | 0 |
... gl Misc, parameters () Down mil
© Upmi ptimized dearance level -
Clearance level 10
Safety distance: 5
Simple ordering
Start hint
— - -
Optimize lead positions — a4 2
[ save | [savescaaiste | [ smuate | [ ccode save&Copy | | Ext |

« Optimize Lead position— find the point to minimize length of Lead-In movement




HSM/HSR: User-defined Facet tolerance

« Enable the user to define the facet tolerance in any HSM operation — in
previous versions this was automatically according to Passes tolerance

” HSM Constant Z machining operation e ) | 23 _.Il
I Technology Operation name Template -
[ Constant Z machining v] HSM_CZ_target - [ = y

o ceorenn|

Tool Target geometry Submachine

[]8] Tool

E::::;aint boundaries [ConrdSys] IMH: 1 (1-Position) 'l [5 indle_MainSpi -
E Link Define target - E]

15| Motion Limits Control

- gp Misc, parameters

.. dp Test Parameters Facet tolerance
Facet tolerance: 0.001
Apply filets
(@ Basic Advanced
Tool Diameter

EN
Corner radius E

Define |

| save ]ISave&Caludaue]E] | smiate ||  GCode Save&Copy | | Bt |




Convert From HSS/HSM: New tilting options

_
& Converting HSS-HSM ta Sim. 5-Auxis [E=gE)

Technology Operation name: Template -
[ Conversion ] - n @ y

..... E Source operation

= Gouge 1| Gouge 2| Gouge 3| Gouge 4|
Tool
..... Levels Enable/Disable
_____ Link Tool Geometry
T T i
T Default Lead-In/Out Holder [ orive surfaces
s .
----- [ Tool axis control Arbor Chedk surfaces
----- it
? Clearance data Tool shaft Use STL file
----- |(__)| Motion control

-
oy . Chedk surfaces 1 Collision zvoidance by tool tihjlr E
----- 4k Misc. parameters [¥] Tool tip L

Maximum Tilt angle:
it angl 30
Strategy
L F—T— 0
_— [lehg tool away with max. angle: v]
(325 to 5 axs conversion -] P 0 | [¥]Tilt for collision free zones
[ Advanced | [ smoothing| TS 0.01 Gradual tilting enly on connection

Maintain tilt

Il @ % of tool diameter:
[ save | [ savescdalate ]E] [ smise | [  Goode E value I:I
Cancel

)

E_[DK”

 Advanced options of Tilting tool away with max. angle : 3 axisto 5
axis conversion




Advanced button in HSS and 5x sim. operations

e )
Technology Operation name: Template _ I
o] | e ¥« Hide/Show advanced parameters,
& oy sutos sty ] Fpiared -
R I needed in rare cases

=: MTool path parameters
..... ﬁ Link Distance : Nobe:_ The chaining tolerance is_us;uallyr 1to

Default Lead-In/out 100 times the cut tolerance. This value has a

ol great impact on the calculation time.

""" |ﬂ Gouge check Maximum step over: 1 . = - [EI_E
----- B N 1o ===

..... ion Limi Scallop:
|(__)| M.ohon Limits Control \I\ Technology Operation name: Template
----- gk Misc. parameters . s
Surface edge merge distance Asxial Shift [ Parallel cuts : Linear v] - E = A\ ! )
@ As vai 0.1 (@) Constant from each contour
value: :
4 1 »
(™) Gradual for all cuts Fr - i) Coordsys Surface qua"tyl Sort'ng' [ Advanced
() As % of tool diameter: \I\ © Gradual for each contor ¢ Q- Geometry

Toal Surface quality

Damp Levels Cut tolerance: 0.01

‘M Tool path parameters

Apply outer sharp corner(s) 3D Tool Compensation -

o B
Outer Angle(s) along pass: E il Default Lead-InjOut

I Tool Center |ﬂ Gouge check Maximum step over: 1
00ps radius;

, E ] 8 oo e
I&] Motion Limits Contral P i D

.. Hp Misc. parameters

[ save | [saveacaoate | [  smiate | [ gcode ] Save &

Surface edge merge distance

D — || @
() As % of tool diameter: E

0.1

Apply outer sharp corner(s)

Outer Angles) along pass: E
Loops' radius: E

[Come ) (eoengdaise) [ s ) [ g smenconr ] [ ]




Swarf Machining — new sim 5x operation

Template
[ SWARF ] - O =
----- Coords
& Coordsys Strategy Part definition
""" Q U curve
] Tool — = peerame
----- é‘ Levels
.5 Tool path parameters
""" % k Compensate to floor surfaces
Default Lead-In/Out Lower curve
_____ [ﬂ Gouge check Automatic curve detection
----- j Roughing (Offset) -
Define
----- 11 Motion Limits Control
----- dk Misc. parameters Titlines
|
Offset
‘ i 8
Swarf offset: 0
[ save | [saveacaadete | [  Smuete | [ Goode

« Easy definition of geometry

 Automatic definition of tool axis control




5x sim: Projection strategies

Offset

3 new strategies of Projection technology

Possibility to define direction of passes by
X/Y/Z axis or user-sefined direction




5x. Sim: Retract plane definition

[& Paraiel cuts - ] [E=gEE—)

Technology Operation name: Template

-
[ Parallel cuts v] - H = y
""" @ Coordsys Clearance area Levels
----- Q- Geometry

-8 Tool Type: Retract distance 20

Tool path parameters A
_____ o L e | safetydstane | 1

L Default Lead-In/Out]
Il

Cow N Oz
&
----- |ﬂ Gouge check
e User-defined directi
L. #g: Clearance data © User-defined direction ! .
..... D D oo

L] m + Plane height 10
Keep initial orientation until distance

Distance: D
’ Angle step For rapid moves: E Rapid retract

w

[sme ) [socociome -] [ smme ) [ oo smeacony ] (L)

Plane definition by:
* Normal vector (by 2 points)
* Plane




Tooltable: composite tools

Composite Tools

NN

Turning Boring Ext. Groove Int.Groove Ext.Thread Int.Thread

 Composite turning, boring, grooving and threading tools




Tooltable: Grooving composite tools

M Topology | Tool Data| | | Holder | Coolant| Tool Preset | Tool Message| (& Tootpice 0 )
Insert | Shank ——]
Unit
@ mm ) Inch
Shank type: | straight - e
Cutting Direction: =L -
Name Value
A 10 L
L 40
M 10 —*- il Message
Thickness 5 M |
[ N Tool Messagel
Name Value
Thickness 1
H 3
W 4
A 5 H S
La 4
Ra 0.4
Insert only

* Internal and External grooving tools

* Square and Round inserts




Tooltable: Threading composite tools

M Topology | Tool Data| | | Holder | Coolant| Tool Preset| Tool Message | — -
[ mresang e wariesso) b
Insert | Shank
Unit Thread standard
@ mm () Inch | Thread fine
Standard Drill preparation Cylinder preparation i
Shank type: I straight - o | |M1xo025 0.75 1 c
o M1L1x0.25 0.85 11
Cutting Direction: == R - ML2 5025 0.95 12
Ml14x03 11 14
Mame Value ML6 x 0.35 125 16
A 20 L M1.8x035 1.45 1.8
L B0 M2x04 1.6 2
M 10 M2.2x045 175 22
Thickness 5 || M2.5x045 205 25
M 25 M3x 05 25 3
— M3.5x0.6 29 35
M4 x0.7 33 4
M4.5x0.75 38 4.5
MIr 0 & 42 5
Insert Shape: b‘ Triangle
Thread type:
Name Value
Ra 0.4
p [u]
a @l
z a
H 16.5
Thickness 1
Insert only
.o
. | and | thread I
Internal and External threading tools

* Triangle and rectangle inserts

* Option to use standarg thread type tables




Tooltable: Use only insert

& Part Tool Table (=88] R ['§ Tool Picture -
TéIBY & [ECH| 52l N

Tool Nu... ¥ | Turret ... ¥ | Tool po...* * Number Turret Station/Position ID number

T = " 14 N R T ~ & - A - |0.

I T " Description Mouniting

9= T 2 5 ~ [Advanced >> |

3 uT 1A
!.3 T " M Topology | Tool Data| | | Holder | Coolant| Tool preset| Tool Message |
Insert

B - uT 14 Holder

=] 4 LT 44 Unit Mame:  WAAA 020101

él' 5 LT 54 3 @ mm ) Inch

=] uT 1A

&h 7 ur 14 Insert Shape: W (E0F) -

! 8 ur 1A > Clearance angle (&): WA -

i IS ur 14 Tolerance: A}d=i:0.025 -

E' ﬁ t:— 51: Cross Section: A -

s 17 T " IC Diameter (O): 02 (3.97mm) -

I 13 uT 1A Thickness (T): 01 (1.59mm}) -

‘JI 25 T 1A . Corner radius (R): 01 (0. 10mm) -

! 26 ur 1A Cutting edge formation: TE -

g i; £ ﬁ Cutting edge direction: == R -

! 31 uT 1A i [¥] tnsert only

== )

4 [t r

|

% ¥ B x v 0| B [ )G ]

LI E_3 E_J S —

* Define only cutting part of the tool - tool body can be deined as STL holder




Turning: Work without fixture

* If thereis target defined — fixture is not needed anymore for turning
* If thereis NO target — fixture is needed
* Machine without fixture and without traget - impossible

oS3 Inventt



[ 2 [t
Operation name Template -
TBR_turn_on_salid2 - = ‘_l/
Genelall Rough] sn'ategies] Break edges]
Balanced mode
| Trailing -
Distan 5
Save | | Save &Calalate ":H Simulate | | GCode | Save &Copy | | Exit

* Possibility to cut with 2 tools at the same time
* Simultaneous balanced turning

* Option to define trailing distance

* Twice faster machining on machines with 2 turrets

InventorCAM



Turning: Manual turning

r
'& Manual Turning Operation

f ‘echnolog Cperation name emplate -
(| Manual Turning MT_conto H = \y
i
il : _\_-_ Geometry
Tool I ata | Origin posm'onl Coolant' Tool change posiﬁon' Show tool
E Technology ool Tool angle
iy tink -
e e
p— 0
- —
sty
sy evsone
ion in Multi-tool holder: I:I
Additional angle: @‘
B-angle: S0

z

e | [Seagiaims |7 Sei ) [ g Smeacan

* Define toolpath by sketch
*  Full control on tool movements




Turning: Approach/Retract in drilling

mmmmm

+R YOS

* Control approach and retract motions in turning drilling operations




Turning: Reduce toolpath on X axis

Full toolpath Limited toolpath

Available for Rough and Finish




Turning: Adaptive step down

h Turning Operation
Technology Operation name Template

-
Turning TR_contour? - H = y
Geometry General R‘.oughl Semi—ﬁnish,l‘ﬁnishl Strabegiesl Break edgasl
Tool
A Levels Rough type Rough offset
% Technology Stairs hd
By Link _
Lol Misc. parameters Step down Ezrr== e 0.6
Equal steps Distance Z: 0.2
Value: 16
Adaptive step down
Step down Step down + Adaptive step down
|m————m - ————— |m——————— e ————— Retreat distance
| |
| | | | Value: 0.2
| | | |
| | | |
| | | | Direction
| | | | ["] compensation
| | | I
| | | |
: _: : =: Rough Angle
| | | | Value: l:l
! I ! I
' — ! —
[ Finish on rough geometry
Equal step down Equal step down + Adaptive step down - —
| T T T T T e e e s e e — | 1~ ]E] [ smiste | [ 6coce he
| | |
| | |
| | |
| , | N
| | | \
| | |
| \ | | \
| | | | ]
| | |
| | | |
| | | | | |
| 1 | |

* Add additional passes to clean , flat” areas




& Turning Operation

Technology Operation name Template .
Turning TR _contour5_2 - = ‘_l/
:‘: Geometry General Rough } Semi-ﬁnish.r'ﬁnish] Groove parameters] Strategwesw Break Edges]
Rough type Rough offset
|smooth | |zx-n85 -
——————— Step down Distance X: 0.6
| Equal steps Distance Z: 0.2
Value: 2.4
/| Adaptive step down
Retreat distance
Step over: 1}
Value: 0.2
| side to side -
Direction
|0ne way -
Rough Angle
Value: 0
Save v Save & Copy | | Exit

* Grooving tool in turning operation = Additional grooving passes could be
optionally added

InventorCAM



Turning: Separate Compensation for Rough and Finish

-
k Tuming Operation m

Technology Operation name Template .
Turning TR _contour5_2 - E Dﬂ Q
2= Geometry General R.cughl Semi—ﬁnish!ﬁnishl Groove parametersl Strateg\esl Break Edgesl

Levels Rough type Rough offset :
s - — = G
H L'}
Ay Link . TR_contour5_2 - H = Q
‘. db Misc, parameters Step down ExFnE e 0.8
VlEqual steps Distance 2 0.2 Generall Rough Semi—ﬁnish!ﬁnishl Groove parametersl Strahegiesl Break edgesl
Value: 2.4
Adaptive step down Additional rooving Semi-finish Finish
Retreat distance S \CI 1S0-Turning method -
Value: 0.2 . . . .
I cters Stairs method options Stairs method options
Stai le : 45 Stai le :
| srion oages [ s e
| I [ compensation
| digzag hd Stairs first (@) Stairs last Stairs first (@) Stairs last
Rough Angle
Semi-finish offset Finish on
Value: ]
7X-ABS - Rest material only -
Distance X: a Start extension: o
Distance Z: 0 End extension: 0
- —
[ Save ] | Save & Calculate |B | Simulate | | GCode A | Compensation I | Compensation I
—
[ Save ] | Save & Calculate |E| | Simulate | | GCode =, Save & Copy ] [ Exit ]

e Separate compensation for Rough and Finish in turning




Il '

& Simulation Y ZE
I Rest Material ]
SolidVerdfy |  Machine Simulation ]
Host CAD Tuming | 3D |
| _
Show data “:l Projection |
Show -
Tool path Show material
Material Check
@ Both Shaow 30

[ | Stoponnext | | Clear | | Colors |

* Scroll/Zoom/Pan by mouse
 Colored tools
* Better visualization during actions (Scroll/Zoom/Pan)

InventorCAM



Turret Synchronization

Turret Synchreni B - EI@E
. 2
| O_EHE = e
IR B R x ¥ D QB HEE
| uT | LT i
(13)SIM_Turn_contour3
B Odimea2 0 0:.01
Al (15)F_contourd T9 (UT-14) 1:03
@y (18)D_drill T12 (UT-14) 015 P
@ (19)D_diilll T13 (UT-14) 034
@ (20)D_drilli_1 T14 (UT-1A) 0:00
&y (21)D_dril_1 T14 (UT-14) 0:05
@ (22)D_dill1_2 T15 (UT-14) 0:03
i) " 0:26
¢ (26)TR_contourl5 T18 (LT-5A)
¢ (@NTR_contourl T18 (LT-5A)

[_:- (35)TR_contour21 T10 (UT-1A) 001

Bomeos 0 | oo |

=

Total machining time: 00:53:29

ARBIAS

Selected operation machining time: 00:00:10

 Easy to use vertical interface

 Color differentiation between
tables

e Customizable settings of GUI

* Documentation

Synchronization types:

e Start at the same time
. End at the same time
e  Start after previous




The new, revolutionary Milling technology UPTO

machining' 70%

by SolidCAM TIME SAVINGS

The revolution in CNC machining

- "W‘P:.
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3D iMachinin

. The new, revolutionary Milling technology

Technology Operation name [ ] [ ]
= = & achining
® Geometry Tedmologyl [Dhanndsl by SolidCAM

8| Tool
-*‘ Levels =S
58 Technolegy Wizard @ step down:
[]Rest Rough

- Link
I‘__)l Motion Limits Control
- dqp Misc, parameters

& Cutting angles
@ Angle () Step over

Min cutting angle:

Max cutting angle:

Tolerance

Tool path

[ save | [savescelaiate | [ smuate | [ crode

3D iMachining with intelligent step-up




3D iMachining with intelligent step-up

5 InventorCAM
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3D iMach

5 InventorCAM




3D iIMachining

IJ
==
| —
q:::- |
I 1
L L g
¥ .l
| | =
y T
— e ST
] e — : —_—
‘\ 2T 74 E
_ Iy T rava)
" L
1 ' = 7
4 ] 7 1 b
o w e
1
L

3D iMachining smart positioning




3D iMachining

File Options Settings Tools
a@+eab=0 WEIAGED 0 I@EOR
@& @G| (T8 @ #E

3D iMachining for molds




3D IMachining

File Options Settings Tools
a@rear=0 DIIACHD 0 O@EOD
B2 &0 Cn TS o o

3D iMachining for Prismatic parts




3D iMachining

Fi|e0mim Settings  Tools

a@readsd DEIREASL 0 OBEOS

@& G0 o uE

3D iMachining for complex 3D parts




New Product: SolidProbe

Technology ~ Operation name
PPPPP

nnnnnnnnnn

Distance:

LLLLL
sition height: Measure along axis:

22000 ¢

- —
-
*) = - e [

* Home definition and Measurement Probe cycles
* Tool presetter




SolidProbe cycles

e Single point X
e Single pointY
e Single point Z

€ P W
z e AngleX
Qx ,,O O e AngleY
* AngleZ
é e é * Boss
= *  Pocket
B g . *  Pocket with boss
e Cylinder
; a * Hole

* Hole with boss
 External arc
* Internal arc
* External corner
* Internal corner

*  Possibility to customize cycle usage in Measurement and Home Definition
(inside *.VMID file)




Probe Tool

’h Choosing lo_ol for operation - - -— * ‘EIE‘LJ * Tool Picture A

EBEEEE T % (EC (RN !
Tool Nu... ¥ | Userd... & | Diameter ¥ Number ID number
14
=5 FACEMILL  40mm :
B - END MILL 16 mm LI
B = END MILL 10 mm
B 4 END MILL 3mm
U 5 CHAMFER 8mm M Topology | Tool Dmal iData I |:| Holderl |:| Shape I Tool Message
a 5 SLOT MILL 36 mm Tool parameters
g 7 SPOTODRIL  8mm
] s DRILL 3,65 mm MM @ piameter [O): 6
Inch
! 9 DRILL #3mm nch © Arbor diameter (AD): 40
I w© DRILL 5.35mm
! 1 DRILL 2.3mm 5 Shoulder diameter (S0): 3
T o1z PROBE &mm
T PROBE 1mm TL
Length
T o1 PROBE &mm - ® sD
Im JE
Total {TL): 120 SL
Inch ) otal (1)
Outside holder [OHL): 100
Shoulder length (SL): 50
H length: 150
3

B x|w o|B B N

* New Probe tool in tooltable

e Support of Probe tool in all simulations




SolidProbe: Home definition

=
Probe Operation ‘ [ S Ay ==

Technology Operation name Template
—— -
= Packet - - EH = 1
kD) Start Definition )
Tool Action
é‘ Levels (@) Home Position (") Measurem ent
- Technologies
| s Geometry

Coordsys | [MAC 1 (1-Position) ~

v

[(sove | [sveacdaiste | [ smiste ] [ gooce [ save acopy |

k:.

*  Probe cycles support home definition

(%5, InventorCAN



SolidProbe: Measurement

Enables measuring the part, during machining
Includes many cycles of measurement

-] B Operations

- setup
,__—_|!H UT_M5
- 3 MAC 1 (1- Position)

.. B MACHINE_CTRL (1)
[‘]!n UT_BS
- & MAC 3 (2- Position)
@[] g F_contour1 .. T1(2)
= & MAC 3 {1- Position)
.21 [F) MACHINE_CTRL_1(3)
UT_Ms

- 5 MAC 1 (1- Position)
-1 gt sz dril . T3 (4)

= =<

- 3 MAC 3 (2- Position)

- @[] @i F_contour1_1...T1(5)
- @ MAC 3 (1- Position)

L3 [ macHNE_CTRL 2 (8)
- @ MAC 3 (3- Position)

-] G F_contour2 ... T2 (7)

-'.t‘r,‘__“




User-defined parameters in MachinelD

Emm ID EDITOR : table_table_exercise.vmid ‘ n=|

File Open View Help
hNEhBhaeeaa

Machine Definition  Cantroller Definition I User Defined Faramahersl

E ;mral\er Name Value |
i GPP Mame My _parameter
=--JB Cycle Plane x Type NUMERIC | Technology Operation name Template
‘ My parameter 1
B Cyce e v Default Value 13,000 &  sndepontx v £ D1 - == \E)
Activation State ON
u Cydle Plane 2
[ cydle Boss & Start Definition
BE cycle Pocket Toolpath  Parameters
u Cyde Pocket with Boss
H Cycle Hole Mame Type Value
ﬂ. Cydle Cylinder Overtravel Numeric 10.000
E E;:: :ftle:T Boss I%] Motion Control My parameter Numeric 13.000
--0@ Cyde Ext. Arc b Misc
ﬂ Cyde Int, Corner
ﬂ Cycle Ext. Corner [l
ﬂ Cydcle Angle X f
-0 Cycle Angle ¥
-8 cyde Angle Z :
-8 MCO Cydles I Tolerance Min Max
I Paint X -0.010 0.010
I Paint Y -0.010 0.010
Paint Z -0.010 0.010
(|
| K
(|
(|
—
: [ save | [savescaalate ] [ Smdate | [ GCode save&Copy | | Bit |

[ —

*  Parameters for each Probe cycle in *.VMID file — Controller Definition page
* Separate GUI and GPP name - for easier localization
* Possibility to activate/deactivate parameter by checkbox




SolidProbe: Technologies page

-
Probe Operation l E@E
Technology Operation name Template =
[ a0
.k} start Definition
: Ma. Technology Mame Status Geometry to work on
1 Techl ¢ ;ﬁ All chains
2 Tech2 o i - g 1Chain
3 o B ¥ 2Chain
: @ ﬁ M 3Chan
rw 4Chain
+ % A X B B
[ save | [save&Caaiate | [ Smuate | [ Grode | [ savemcopy | | mEait |

*  Support for multi-chains(points) geometries

* Several technologies (the same cycle type) in the same operation, if needed
* Sorting of chains(points)

* Preview of several technologies

* Preview of geometries by one click

e Status of geometry with technology compatibility « 4 @




Machining & Probe operations intermixed

* Machining operations and Probe operations are intermixed in the CAM manger
*  Machining operations and Probe operations can use the same geometries

*  When the solid model is changed, both the machining and probe operations can
be automatically synchronized to the change

EID = Operations
Bﬂ Setup
,_:_,!E UT_M5
= 3 MAC 1 (1- Position)
L. [B MACHINE_CTRL (1)
[_]'!n UT_BS
- & MAC 3 (2- Position)
@[] g F_contour1 .. T1(2)
B @ MAC 3 (1- Position)
....... [ [ MACHINE_CTRL 1 (3)
UT_MS
- 3 MAC 1 (1- Position)
-1 gt sz dril . T3 (4)

‘ U _Da
= Qj MAC 3 (2- Position)
. m-[] () F_contour1_1...T1(5)
9 3 MAC 3 (1- Position)
; .21 [F] MACHINE_CTRL_2 (6)
- @ MAC 3 (3- Position)

- (i F_contour2 ... T2 (7)

Q‘}Uﬂ'ttwl“ rCAM



