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List of V-UP Functions CAM-TOOL

Time

Chapter 1 and First Half of Chapter 2
“V15.1 Explanations of Functions No.1”
This Document

1. Development of Functions for Shortening CAM Operation

[l Improvement of calculation process lists (improvements for creating new list,
addition of common settings, addition of display columns, etc.)
[l Automation of reset color for Solid Display
Improvement of Multi support
[J Show toolshape
Information (Entity): Display of profiles used
Effective length standards implemented for safety distance heights oftools
Improvement of Tooling DB functions (addition of display columns for neck angles,
improvement of input for Multi-taper, etc.)

2. Enhancements and Improvements of Cutting Paths

Enhancement of fine and precision functions (Z-Level High Efficiency Rough Cutting, Z-
Level Finishing)
Enhancement of Z-level Finishing functions (Support for spherical lenses)
Low Lying Processing (Variable pitch path)
Low Lying Processing (Enhancement of corner processing)
[l Z-level low angle finishing: Spiral cutting
[J Scale calculation: Enhancement of supported cutting modes
Scanning-line cutting: Support for fillet
CL-5x Editor - Component point rearrangement
(1 Enhancement: Curve Cutting
Improvement of 5SAxis Conversion (Auto)
Enhancement of cutting modes when using Barrel Cutter Tool
Other function enhancement/specification changes




List of V-UP Functions CAM-TOOL

3. Enhancement of Cutting for Large/ 3D Objects
® Addition of Re-machining area commands
L] Merge solid from CAM-TOOL main unit
o Re-machining: Output pencil path
® Improvement of connecting move
4. Other Function Enhancements
Animation (Multi type)
CL Editor: Load polygon entity
Machining process list: Enhancement of NC output destination
Initial settings for “Save as type”
Enhancement of support for mpf output variables
Binary support for mpf files and machine files
] Vericut I/F: Output of work/jig shape
® OM Inspect: Projecting direction of point to inspect

5. Linkage with Host CAD
® Support for RGB colors

6. Surface Plus

® FEnhancement of Fill Surface

7. Addition of New Option Functions
® Addition of Edit Polygon functions

8. Enhancement of Translator Functions

® |GES Import: Conversion of Entityl 06 elements to points
IGES Import: Conversion of Entity406 strings to layer comments
Parasolid Import: Support for x_b extension in file “Open” and “Add”
RBG support for DXF Export



CAM-TOOL

1. Development of Functions for
Shortening CAM Operation Times

® [| Improvement of calculation process lists (improvements for creating new
list, addition of common settings, addition of display columns, etc.)
1 Automation of reset color for Solid Display
Improvement of Multi support
] Show tool shape
Information (Entity): Display of profiles used
Effective length standards implemented for safety distance heights of tools
Improvement of Tooling DB functions (addition of display columns for neck
angles, improvement of input for Multi-taper, etc.)



]
Calculation Process List CAM

Functions were added and improvements were made to calculation process lists. These functions sim p lify
the work for configuring multiple settings and also improve operability.

l.Improvement of Create New Calculation Process List

NS}

. Addition of Common Settings Function for Tool Initial Position, Clearance Z
. Addition of Relative Value Function for Tool Initial Position

. Switching Between Common Settings and Individual Setting

. CAM Environment, Common Settings for Input of Calculation Process List

. Collective Change of Multiple Profile Names

. Addition of "Open All" and "Close All" in Calculation Process List

. "Select Specified Shape" of Active Profile

O© 0 9 O n Bk~ W

. Addition of Items in Control Calc. Mode: "Effective length", "Minimum Z", "Start Z", "End Z", "Machine compensation"

10. Change of Specifications for Optimization Status in Setting Tool Diameter Compensation, Addition of "Machine
compensation" Item

11. Miscellaneous

CAM-TOOL vi5.1 4



Calculation Process List CAM

l.Improvement of Create New Calculation Process List

Until V14.2, initial work shapes and product shapes were registered after creating a calculation process list. However, in
V15.1, it is now possible to register shapes when creating a calculation process list, which reduces the number of
operations performed until execution of optimization calculation.

Until V14.2

e Commen setting ates
1. Calculation ProcessList "New" Creste New...  — x 203 SIIE 5 G fmromoos: | R o —
et X |EeE # TR
Calculation process list name
— i Cutting mode Todl inttial po.. Clearance Z
2. Create Work I 15 T-DEMO-0101
3. Register Work in Calculation Process List ‘ s
Solid data format
4. Create Product Shape {r Zmap & Muli 4] 4[» [»i], V15.1-DEMO-01-Monlyot.gc2 /|
Results of Create New Calculation Process List
. . . *
5. Register Product Shape in Calculation 7 2 IF-I
. orl
Process List
¥ Product shape
Wl L—Elz:Tle@'h@” E‘ R&%L
Setting-related works for five items required — b m e ¢g§.¢ -
| Toolshape \EHA \Sxk\ cwsu

*Loads names defined in

CAM environment oK, | Cancel

Help

By merely registering a profile,

it is now possible to execute until optimization calculation
(*After setting shapes to the profile)

Setting-related works consolidated

Folder: V15.1\ V15.1-DEMO-01
Demo model file: V15.1-DEMO-01.gmd

Operations required to enable optimization calculation

LAY shapes: 1, 2; tool path boundary: 3; work: 5
Template file: VI5.1-ENZAN 001.gmt

CAM-TOOL vi5.1 5



Calculation Process List

2. Addition of Common Settings Function for Tool Initial Position, Clearance Z

CAM

A common settings function has been added. This function sets the "Toolinitial position" and "Clearance Z" to an entire calculation process list in
the V14.2 format in which each profile has an individual "Tool initial position" and "Clearance Z".

— Control Calculation

‘g‘ IL::u:aI vI E
BX

Shape———

s [77E T En_oDEL:
EeFE =

- Common settings

v

tting rethod :

I.-'-‘-.I:usu:ulute coordinates
itian ||:||:|1|:||:|

Clearance £ : m—
L |

Mo. | Prafile | Cutting mode Tool intial po... | Clearance £ | Tool type \I\ X P

1 [L1WI5FA10T Rough Cutingw...| 00100 50 Radius A 7 L

2 [L1415-Fa-102 Fiough Cutting w... 00100 50 Nuare z: [0

3 L14155R-1023  Honzontal Area ... o000 50 /

4 |L1%15H5104  Low Lying Proce..| 00100 50 When common settings are | _ceseresz |0

] L14158-TZ-105 Z-level Low Angl... 00100 applied, the background Steptoround up: |0

color is gray

3. Addition of Relative Value Function for Tool Initial Position

The toolinitial position is determined by referencing the relative position from
the boundary of the set work shape.

Work shape
boundary

CAM-TOOL vi5.1

Relative
distance

" Relative coordinates [work top]

Cancel

L |

‘ Help ‘

Commo... - X

— Setting method

" Ahsolute coordinates

# Relative coordinates [work top]

Relative distance

— Taol initial pasition

ER |mn

E—
Step to round up : ID

L |

Cancel

‘ Help ‘

Folder: V15.1\ V15.1-DEMO-01

Corresponds to locate
instructions

Absolute coord.

Switch

Relative coord.

Calculated model file: VI5.1-DEMO-01.gmd
Calculation process list: V15.1-01-ENZAN RESET.gc2




Calculation Process List CAM

4. Switching Between Common Settings and Individual Setting: "Change CAM Settings"

Switching between common settings and individual setting is now possible with "Change CAM Settings".

Change ... —
— Contral Calculation Shape Comron settings——————————————— ge x
= z . -
IL | 'I = F-' K : I . .
E ocal @ % 15.1-EN_MODEL: ﬁ' Setting method Abzolute coordir _p Individual setting
= Tool initial position : {00100
; = = '_ﬁ p |
. x ’El;ﬁ Clearance 2 - |5u Tool initial position
Mo, | Profile | Cutting mode Tool initialpo... | Clearance2 | Tool type |7 b Il:l
1 L1415-Fa-101 Fough Cutting w... oo100 50 Radius
2 |L1415FA-102 Fough Cutting w... o000 50 Square p v [0
3 |L14155R-103  Horizontal Area ... o000 50 Square !
4 L1415-HS5-104  Low Lying Proce. .. o000 Ball
L1415TZ1058  Zlevel Lowangl..| 00100 Ball Wz |1 i}

Select target process -> launch settings

¥ | Clearance Z; Im':'

ia Set surface to machine
iE Set tool path boundary

Change ... - b Change ... - 4

Hv' Individual setting
Tool initial pozition

T

2

I Individual setting

Tool initial pozition

FX:ID
FY:ID

Corresponds to locate
instructions

|72;|1DD ¥ Z: {100
Change £ range
¥ | Clearance 2 | [100 [ ClearanceZ: | {100 &
"Individualsetting" OFF "Individual setting" ON 0k Cancel Help

Selection process
-> Individual setting

Selection process
-> Common settings

Change CAM Settings

Folder: V15.1\ V15.1-DEMO-01

Calculated model file: VI5.1-DEMO-01.gmd
Calculation process list: V15.1-01-ENZAN RESET.gc2

CAM-TOOL vi5.1 7



Calculation Process List CAM

5. CAM Environment Detailed Settings

Registering the filename and initial values in the environment settings reduces the items to
input when creating a new calculation process list.

Limesa e i eew smes 11

CAM Environment x

CAM Environment e

File

— Base name

File — Base name for calculation process list

Entity Celor ( 1) #  gmdfile name C IF‘roc Entity Color ( 1) Work name : |REE!

Visibility 5 e WVisibility (2) Product shape name : IDBSjQ”

Auto Shape Setlin( ) Setting method ———  —Tool initial position Auto Shape Setting

CL Visibility ¥ Ahsolute coordinates ¥ ID CL Visibility — Solid data format

Control tem " Relative coordinates (Work top) - Iu Control ltem ™ Zmap & Muti

Tool Step to round up I'I Z: Imﬂ Tool ~ Mesh width

Calc Process List Calc Process List [ Auto settin
g
_ Sormnz, [ 3)]
Template Template

Default
CAM EZ Launcher (3) r Setting status when registering to calculation process list ————— CAM EZ Launcher Mesh width - Ig_-] Tolerarce - [0.05
% Common settings " Individual setting

Warning

Warning

Drrfil o Wi mou

Profile Window
Maximum mesh number : IZD-I-B
Cooling Method

——— ~
1. Work name registered to calculation process list

(2) Product shape name registered to calculation process list
(3) Auto setting of work mesh width

Settable items

(1) Base name for calculation process list (When multiple lists are
created, numbers are added

sequentially.)
(2) Absolute/relative coordinate settings and initial tool position
for common settings
(3) Switching between common settings/individual setting when
registering calculation process list

Folder: V15.1\ V15.1-DEMO-01

Calculated model file: V15.1-DEMO-01.gmd

CAM-TOOL vis.1 8



Calculation Process List CAM

6. Collective Change of Multiple Profile Names

The "Rename" function in "Edit Profile" has been added to calculation process lists.

Change Profile Name
— Control Calculation Shape————— ~ Commt N .
= . — Mews profile
2 [ea - E B %Fm EN_MODEL: || T 5
'__ =l T Baze hame : ItESt
X Ee | —
x . Cl Character string 1 :
Ho. | Profile | Cutting made Tool intial po... | Ch Digit number : Iﬂj' Mo, | Profile | Cutting mode Toolintial po... | Clearance 2
1 L1415FAT01T  {Rough Cutting w3 007100 1 testOii Fough Cuttingw..| 00100 50
2 |L1M15FA-102  Fough Cutingw..| 00100 Start number : |1 5 | testOl? Rough Cutting v, 00100 50
3 |L141585R-103  Horizontal Area ooion - - I— 3 | testOz Horizontal res 00100 50
aracter string £
4 fLIVISH Edit Calculation Condition ? 4 |testind Low Lying Proce. .| 00100 ]
S LTS Edit Optimization Condition &dding posiion: ¢ Top & End
Edit Control Item Profile name :
Change Active |lEStDm
Rename
Execute I Cancel |

7. Addition of "Open All" and "Close All" in Calculation Process List

It is now possible to open and close multiple calculation process list files at once.

Tool Information

= | S e
e
Close |Create Create

- Work~ Sha

rgon Edit View Ton

] Close All

e e

Operations for handling multiple profiles

Folder: V15.1\ V15.1-DEMO-01

Calculated model file: V15.1-DEMO-01.gmd
Calculation process list: V15.1-01-

CAM-TOOL vis.1 9



Calculation Process List CAM

8. Select Specified Shape of Active Profile
This command selects entities for which the shape is specified in the active profile.

— e - T p——
EX EeR st @ CAM-TOOL Information
' Clearar: . .
File Edit Mode Help
Mo, | Profile | Cutting mode Tool initial p... | Clearanct =R o5
1 test001 Rough Cutting w... ootoo 50 = x |§ ? IE ;I
testl02 Eff‘i?ﬂ?ﬂgﬁw“ EE}EE gg Selected entity count: 215
Edit Calculation Condition £ Hot-selected entity count (Hidden): 0O
5 [LivisTZ Edit Optimization Condition 50 HNot-selected entity count (Hidden Laver): 1
Edit Control Item .
Hidden layer number: 3
Change Active
Rename
Select Specified Shape
4l Al e bl; Visa anhel

9. Items Added to Control Calc. Mode
"Effective length", "Minimum Z", "Start Z", and "End Z" added

Tool bppe | Tool zhape | Effective length Stock, | CalcStatus
R adius D20R2 45 01 MHormal | Ctart 7 | EndZ | Wpe—— |
Square D10 R0 15 01 Mommal o7 G347
Square D10 R0 20 0 Marrnal : ) Rl
R all NnARA AL nne Marrnal \ Y )]

The Minimum Z information is displayed when CL Added to the end

has been created.

Folder: V15.1\ V15.1-DEMO-01

Calculated model file: V15.1-DEMO-01.gmd
Calculation process list: V15.1-01-ENZAN RESET.gc2

CAM-TOOL vi5.1 10



Calculation Process List

10. Change of Specifications for Optimization Status in Setting Tool Diameter

Compensation, Addition of "Machine compensation" Item

CAM

For profiles in which tooldiameter compensation (offset) has been set, the specifications are unified to be the same as tool diameter
compensation (original contour), and the status for items not subject to optimization and the optimization status finish normally.

CaleStalus DiplStau
Heemal ajHemal

Noemal ajHomal

Neemal ojMommal

Neemal ajMommal

Noemal ofMommal

Neemal ofhoomal

g Mormal o arning

Warning message

[Frocess 1] <Optimization? Warning
WARRMDNG - T

Vi4.2

' I TN

ool diameter compensation

CAM-TOOL vi5.1

e | e e e e -
— No. | Profile | Cuitting made Tool s“ CalcStatus | OptStatus | Create NC | Calculation origirl Machine compensation E
1 L1-Fa-101 Fiough Cutting w... Dzo X Maormal ojMormal - TOF -
2 |L1-Fa-102 Fough Cutting w... D10 RO 15 01 Marmal ojMormal - Tar -
3 |L1-5R-103 Huorizontal Area ... D10 R0 15 0 Marmal ojMormal Tar
4 | L1-H5-104 Low Lying Proce. .. DaR4 14 0.05 Mormal o)Marmal TOP
5 L1-TZ2105 Z-level Lo Angl... DaR4 14 0.05 Mormal o)Marmal TOP
E |L1-TZ108 Z-level Low Angl... DaR4 14 a Mozl oltlormal TOP -
L1-RIMN-107 Contour Cutting D10 RO 15 1] Mormal o)Marmal TOP Mark

Folder: VI5.1\ V15.1-DEMO-01
Calculated model file: V15.1-DEMO-01.gmd
Calculation process list: V15.1-01-ENZAN RESET.gc2

11




Calculation Process List CAM

11. Miscellaneous

Enhancement of -V calculation

When Control [tem parameters have been updated, such as by specifying machining data, the specifications have been
changed to omit check overcut when there are no change to cutter paths, even when "Check overcut" is set to "On".

*Until V14.2, check overcut was performed even if there were changes to Control Item parameters without any changes to
cutter paths.

Initial Solid Work Info

. It is now possible to check work calculation origin information with "Show Init Solid Work Info” and “Control Window”.

Show Init Solid Work Info tesh width (0.2
. wiork, si 370
Creation date PR Wg:k z:ggm 3R
Wwhork size[Z) C96.736473
todel I*IonI_I.JE MNZaMNW15,1-EM_MODE Lonly.gmd
Mesh number[Max.] . 2043
Frafile WORED tesh numberf<] ;18560
tesh numbery] ;1180
I Calculation origin - TOFP I Mesh numberl”] 483
Size 00,0 Calculation origin - TOP I
Min. coordinates 0, 0,0
Mesh number 1856, 1184, 495 B Profile 25 Work [¢&) Product shape]

Calculation Monitor

. The display of calculation time has been changed. 000:00:00 -> 00:00:00

Folder: V15.1\ V15.1-DEMO-01

Calculated model file: V15.1-DEMO-01.gmd

Calculation process list: V15.1-01-ENZAN RESET.gc2
CAM-TOOL vi5.1 -




Automation of Reset Color for Solid Display CAM

Overview

The color reset function has been added to “Solid display (CgSim)”. This function displays the cutting part of the next
process in a single color, which makes the screen easier to read. Also, a mechanism which automatically resets the
color whenever a work solid is passed to the next process is provided, in order to reduce the operations for resetting
the color each time.

V14.2

» In Multi, different colors are added to each part that has been cut by process. It makes hard to find just cutting
parts for the process in question due to the absence of a color reset function.

» The operations for performing color reset are time consuming when it is not necessary to use different colors for
each process.

V15.1

» Colorreset function added to “Solid display (CgSim)” e N
: 84 - cgSim

ju.cgsam - ¥ - cgsim 192 ¥ File  Edit  View
File Edit View Help o = 5 00
|| a8 34 | |9 1moge quaity: widare - | 5 & D T | Fite S | B save
MESH COUNT X: 1856 Y 1184 PITCH: 0.20000 J [ | a5 2 G5 | H? ave
Exit

=

The color reset state is reflected in the process when it is over-written and saved.

‘

Cutting parts displayed in multiple colors

» Added function for switching between using different colors for cutting parts for each process or automatically
resetting colors at the next process

—Work color 2 |
¥ Reset work color for next process I
|

<CAM Environment - Work tab>

Automatic color reset is performed when checked ON, and the
cutting areas of each process are displayed in a single color.

Folder: V15.1\ V15.1-DEMO-01
Calculated model file: VI5.1-DEMO-01.gmd

Calculation process list: V15.1-01-ENZAN RESET.gc2

CAM-TOOL vis.1 1 V15.1-01.ENZAN_NONRESET.gc2




Improvement of Multi Solid Support CAM

Overview

Functions for supporting Multi solid were added, and improvements were made to problems when creating a Multi solid.
Opportunities to use Multisolids with higher stock precision will increase.

V14.2 problems

» “Required flute length (Max. cutting depth)” during tool interference is unclear
» When creating Multisolid

. Front and rear surfaces must be aligned
. Locations to be corrected when a Multisolid could not be created are
unclear

V15.1

» Addition of “Required flute length (Max. cutting depth)” calculation function

“Max cutting depth” output with Zmap is newly included as “Required flute length” for
Multi solid. It is now possible to use these as information in the event of an interference.

[Froceszs 8] <Optimization? Warning
[Process 8] <Optimization: Warning
WARNMG © Shark,G00 Iterference (—62 826, —121 500, 104.000) - (-52 826, -
WARNMG : Sharl: Interference (—52.826, -121 500, -54.000) - (-52 825, 121,
WARMNMG © Shark Interference (—62.826, -121 500, -56.000] - (105174, 12
WARNMG : Shark Interference (105174, =121 500, -56.000) - (-105.174, -1
lUnable to calculate minimum protruding length due to tool interference.

Required flute lenzth : 33.264 |

[Frocess 5] <Optimization: Warning
4/ » |, Calculation /

Folder: V15.1\ V15.1-DEMO-01

=2

Required flute lengt

Calculated model file: V15.1-DEMO-01.gmd
LAY = 1

Calculation process list: V15.1-01-

CAM-TOOL vi15.1 14 ENZAN_NONRESET. gc2




Improvement of Multi Solid Support CAM

Required under neck length

In Multi, calculation of the required under neck length requires usage of protruding length auto setting.

Optimization Condition

_ KEMOVE LUITENT 8N SUBsequent
Protruding length o o W ‘ ﬁ

Shank - 0 Show Overcut

an . ock | CalcStatss | Opt o Protruding length (Auta calculation)
Tool : 28 0.05 Harmal ojk . I Required under neck length @ 33.262528 mm |

0.os Mormal alk Show Result of Protruding Length Auto Setting
v Protruding length auto setting—————————————— 1] Marmal alk = — —
B - 0 Marmal ok Simultaneous 5Axis Editor for Optimized CL 4 » }. Caleulation
Minimum : |3D Maximum : IGD i Narmal o Machine Simulation
Step : Iﬂ 05 Mormal o ST T TETEDIT=T=""

Show Result of Protruding Length Required under neck length

Protruding length auto setting Auto Setti
uto Setting

Holder interference

Folder: V15.1\ V15.1-DEMO-01

Calculated model file: V15.1-DEMO-01.gmd
LAY = 1

Calculation process list: V15.1-01-

CAM-TOOL vi15.1 15 ENZAN_NONRESET. gc2




Improvement of Multi Solid Support CAM

>

[t is no longer necessary to align the front and rear surfaces when creating a Multi solid.

TP~

Whork. harne
|: WORKOS |
wWORKOS

A command sheet is not displayed during work Multi solids can be created even with
shape setting. shapes which have both the front and Setarea.. |'|

rear surfaces ‘

» Added a function which displays the open edge that is the source of a Multi solid creation error

Right-click menu of the work
name and product shape name

~ \

Error

o Anerror occurred when creating multi solid.
i lé Open edge has been detected.

- - — - Dplimizalion% gulli HC——

<Bet Calculation Parameters> An error occurred when creating multi solid. ~ .

(Open edge has been detected ® = = % ] UFY W Do you want to display the open edge?

It is possible to see the open edze from the right-click memu in the caloulation B= L -

process list - Optirmization - work narme 7| Show Open Edge

[Process 11 <Control Caleulation: The specified solid file is not found r~ Compare Shape— ) Yes Mo |

4[¥ s Message | Calculation I ﬁ 'w %ﬁ AS =4

&3 When converting a work into solid,
Open edge is changed into an entity open edges can be displayed
and displayed (undo/redo possible) from the error dialog
Multi solid creation error Execute “Show Open Edge”

Folder: V15.1\ V15.1-DEMO-01
Calculated model file: VI5.1-DEMO-01.gmd

LAY= 10

Calculation process list: VI5.1-01-ProNameChange.gc2
CAM-TOOL vi5.1 16




Improvement of Show Tool Shape CAM

Overview

Show Tool Shape of active profile has been improved, and usability of 5-axis machining consideration has been
improved with tracking of the mouse pointer and adjustment of the tool tilt angle, etc.

Also, it has been enhanced to make it possible to define work planes with the tool axis direction as Z-axis in order to
make it easier to consider the tool direction for positionalmachining.

» Show Tool Shape Shawr-mushape -
— ] ! — - | — Tooling

_ Tool name : m

| TEIDSI:;E | Effe:ICEtw... | Stﬂu;k | Eﬂzﬁr:ni Helder name - Im

DER3 1 02 Marmal Potdnglengh: [167

15 0z Mormall Tooltyps : [par

Copy Tooling r:TjE: Toolshape:  [D4R2 —
Paste Tooling ~ Toal axis vectar

Show Tool Shape || Tit angle : O

Rotatonange: |0

| b 1
Command startup from e I

calculation process list
(Can be Started from the [refine work plane I™ Fix arigin
ribbon menu or toolbar) I Into eniity

Tool shape tracking the mouse pointer

Show Tool Shape

Folder: V15.1\ V15.1-DEMO-04-5AXIS
Model file: V15.1-DEMO-04-5AXIS.gmd

LAY = 30
Calculation process list: V15.1-04-5AXIS-03.gc2

CAM-TOOL vi5.1 17



Improvement of Show Tool Shape | CAM

> Adjustment of rotation angle and tilt angle

Show Tool Shape —

— Tooling
Tool name : [EHHE 40404 D4 R2 6.0,
Hodername:  [BTa0sLsadtsomsr | Rotation angle and tilt angle can be adjusted
Pondnglengh: [16 - Tilt angle is adjusted by pressing [Alt] and up
Tool ype : [ — and down arrow keys together
Tasldizme: |D4H2— - Rotation angle is adjusted by pressing [Alt]

and left and right arrow keys together

T ool axiz vectar !

Tilt angle 17

[T S e
Fiotation angle : I'89
Tilt angle ; |3D
Increment : I'I
FRiatation angle : I'SU
Increment : I'I

» Define work plane

Defing wark plane | I} Fix origin

“Unregistered” work planes are defined with the tool axis vector as Z-axis,

and the work plane name is set in Manage Work Plane.

Define work plane
» Into entity

= Manage Work Plane - *

Active Filkes |

Arranged tooling is changed into an entity as a surface.

ACT| i | M ame

L271-5IDE

LE2

LE2-3

LE2-4

LE2-42

LE2-TOP

SIDE

Into surface | T

»

FOldel‘: VISI\VISI'DEMO'O4'5A>GS . Iviewi Register| Delete
Model file: V15.1-DEMO-04-5AXIS.gmd Into entity

LAY = 30 Manage Work Plane

CAM-TOOL vi5.1 18




Information (Entity), Display Registered Profile BASE

Overview

When executing Information (Entity) command, the profile name registered for the entity has been
added as a display item.

» Awarning is displayed whenever an entity with a registered profile is deleted. However, there is no way to check
which profile the entity is registered to.

V15.1

the following items are registered during Information (Entity) execution, the profile name is
yed.

. Process profile

. Work

. Product shape @ CAM-TOOL Information — O
. . . File Edit Mode Hel
» Objective entity §L| — ;p|§ T
. Wireframe, surface, cube, hole entity, 2.5D structure [Fa ] =
° Compcurve, 3D compcurve, polygon entity Zommand name
. . Intity number 245
° POlnt entlty Zntity color RGB(192,152,15%2) Color number 15

Laver number 1

Sroun name

egistered profile

Profile] L1-FA-01,L1-FA-01-Z,L1-FA-02,L1-FA-02-Z,L1-FA-101,L1-FA-102,L1-FeedContr
Work] -

Product shape] PO

exture number 1

Line type( Sclid } Thickness({ Thin )}

Plane{ ON )

*7.7 js displayed when not registered

Provides support for confirmation work!! Folder: V15.1\ V15.1-DEMO-01

Calculated modelfile: VI5.1-DEMO-01.gmd

LAY = 1
Calculation process list: VI5.1-01-ENZAN RESET.gc2

CAM-TOOL vi5.1 19



Effective Length Standards Implemented for Safety Distance of Tools (Expanded Height)

CAM

Overview

“Arbitrary value" has been added in "Effective length” for Tooling DB and tooling settings for Optimization. This
has made it possible to adjust the height of parts where the shank is to be expanded when checking for shank
interference.

>

V14.2 problems

The height of parts where the shank is to be expanded was determined according to the toolshape and type, and it
could not be adjusted.

V15.1 improvements

“Arbitrary value" added to "Effective length” for Tooling DB and tooling settings for Optimization

>

Width of taoth o Inzide L depth s

Flute length l:l # Flute
Shank D g Actual tool length 60

Eftective length

Shank tupe I@ Abitrary value
Taper arigin Lawser ~

Taper upper length | 18 732051 Taper angle
Taper lower length Taper l:l

Edge taper ange

Width of tooth g Inside D depth U

A O B

A I o

Effective length

Shark type: Multitapsr | B Abitrary value
Diameter | Height Radius gngg Hec

EG 21 o 14036243 |

2 4.5 18 0 1.02303 O

14 4 &

Tooling DB

Shank type - Mukitaper Chuck
Taperorigin Upper/Lower - 4 IR I IC
3fo o o o o
Taper upper length [42.653(
2 6 225 13 9.5 13
[ 5l IE 1 [25 18 fa2 42 [42
Taper angle 1.8685( j
Taper D : 10
Clear Loadng |
Effective length
’7 [~ Adbitrary value 4D
T Protruding length
RPM 36500 ;”a‘”k' 25
ool
Feed rate 1750
1~ Protruding length aute setting
Tool shape in CL
’V  forOpt & for Cale Hirirurn |45 Magiraur = [120
Step 0

Optimization Tooling tab

When arbitrary value is on, the area above the height specified for the effective length is subject to expand with safe distance.

Operability for tool settings is improved!!

CAM-TOOL vi5.1
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Enhancement of Tooling DB Functions CAM

In Tooling DB, Multi-taper shanks have been improved, and function enhancements and improvements on operability
have been applied (e.g. restrictions on the hardness of the materials have been mitigated).

V15.1 improvements

1. Itis now possible to “cancel with ESC key” the dialogs other than main screen of the
Tooling DB.

2. Previous setting values.status of “With cutting conditions” and “Filter by clamp D” are
stored.

3. When the height has been changed with multi-taper, shapes above that height will
not be changed.

4. “Shank taper anglel” and “Shank taper angle2” display columns have been added to
allow users to check the neck angle (multi-taper angle information).

5. Itis now possible to filter cutting conditions by selecting the list, without inputing
characters.

6. “HRA” was added to unit for hardness of material.

(The current input value limit has been changed to “0 [ value [11000000”)

Operability for tool settings is improved!!

CAM-TOOL vi5.1 21



Enhancement of Tooling DB Functions CAM

It is now possible to “cancel with ESC key” the dialogs other than main screen of the Tooling DB.

With the ESC key, it is now possible to cancel “Edit Tool” or “Special tool creator” dialog boxes, etc.

2. Previous setting values/status of “With cutting conditions” and “Filter by clamp D” are stored.

Tool

Holder Tool Set

ty Holder | | Holder Set

Catalog

Filter by clamp D

[ ] 5how holders related to cutting conditic

| & _4 My Holder

Register to My Tool >

Todl name|08-0043?-04002_[34_Hn_2_a_a_s

“ith cutting conditions

=-_d by Tool

T mieT

ON/OFF status of check box is inherited
from the previous setting.

3. When the height has been changed with multi-taper, shapes above that height willnot be changed.

Shank type tulti-taper o [ Aubitary value |5

I |
Diameter | Height Radius Angle Effec Diameter | Height Radius Angle Effec...
3 |4 7.845769 |0 12 o] ;s YV - -
1 1.94 1.5 ) 1 1.94 1.5 J

Shape above the changed part is retained by applying the increment value.

CAM-TOOL vi5.1
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Enhancement of Tooling DB Functions

4. “Shank taper anglel” and “Shank taper angle2” display columns have been added to allow users to check the

neck angle (multi-taper angle information).

Effective length | Shanktype |Shank taper anglel Shank taper angle2  /
0.9 Multi-taper | 0.5 16
0.9 Multi-taper |1 16
0.9 Multi-taper 1.5 16
0.9 Multi-taper | 0.5 16
0.9 Multi-taper | |1 16
0.9 Multi-taper 1.5 16

Neck angles can be checked
without opening the tool
settings screen

16°

10
“slle

CAM

Tool settings
screen

5. Filtering of cutting conditions can be selected from the list, and all filters can be deactivated from the right-click menu.

rd3 | Protruding le...

. |SHAPE MILLING 10
STAND... 10 44000 | 2:
STAND... | SHAPE MILLI... 10 25500 8!
STAND... |SHAPE MILLI... 10 25500 |71
STAND... \SHAPE MILLI... 10 32500 |15

Filter and select conditions from the list

6. “HRA” was added to unit for hardness of material.

Keyword3 | Protruding le... | RPM.

Clear All Filters of Cutting Condition

6
SHAPE MILLI... 10 44000 (2340 0.06
SHAPE MILLI... 10 25500 (&850 0.048
SHAPE MILLI... 10 25500 |T13 0.036
SHAPE MILLI... 10 32500 (1300 0.06

Filters can be deactivated from the right-click menu

(The current input value limit has been changed to “0 [J value [1 1000000”)

An arbitrary value for the material hardness can be input. FC

CAM-TOOL vi5.1
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Set Material

I aterial list

ALUMINIUM

CENA1

COPPER

GRAPHITE

HPM3s

INCOMEL

nAven

M aterial info

M aterial name | CEMAT

[~ Hardness @

Group key [for catalog toolz]

This field iz editable.

PREHARDEMED STEEL




Enhancement of Tooling DB Functions CAM

7. Other Specification Changes
» The top folder is displayed in the Catalog tree view.

Tool Hale Tool Holder Tool Set Tool Holder Tool Set

by Tool Catalog Ay Tiool Catalog
;.l Mitsubishi Hitachi Tool Engineering, Ltd. 'EI_:j Catalog Tool
_l Mitsubishi Materials Corporation | . . .
4 NSTOOL €O, LTD, i Mitsubishi Hitachi Tool Eng
Zil 056 CORPORATION — Mitsubishi Materials Corpo
24l UNION TOOL CO. _J NS TOOL CO., LTD.

_ OSG CORPORATION
_J UNION TOOL CO.

» Materials with the same name can be registered when the thickness is different.

o Set Material *
M aterial list Material info
HPM38 ~ Material name|SKD11 |
INCONEL
1 |Nakso MlHardness (50 |- [58  [HRC |
PXs G key [for catalog tools)
roup key (for catalog tools
Px7 R
$50C This field is editable.
SCM |HAF|DENED STEEL v|
S
9 SKDT
_v | Change || Fiegister || Delete |
= —1

» DB structure has been changed from V15 in order to extend the tool types that can be registered in the catalog.
» V15 DB catalog separate from the conventional catalog is being prepared, and scheduled to be updated further.
» Changed CSV format for output from My Tool

CAM-TOOL vis.1 24



CAM-TOOL

2. Enhancements and Improvements of Cutting Paths

® Enhancement of fine and precision functions (Z-Level High Efficiency Rough
Cutting, Z-Level Finishing)
Enhancement of Z-level Finishing functions (Support for spherical lenses)
Low Lying Processing (Variable pitch path)
Low Lying Processing (Enhancement of corner processing)
] Z-levellow angle finishing: Spiral cutting
] High precision mode: Enhancement of supported cutting modes
Scanning-line cutting: Support for fillet
CL-5x Editor - Component point rearrangement
] Enhancement of Curve Cutting functions
Improvement of 5Axis Conversion (Auto)
Enhancement of cutting modes when using Barrel Cutter Tool
Other function enhancement/specification changes

25



Z-Level High Efficiency Rough Cutting Enhancement of Precision milling FunctionsC

Overview

In fine and precision cutting using small-diameter tools, the cutting precision of a rough cutting process greatly affects
the finishing process. Therefore, the functions of high-precision and fine/ precision cutting in Z-Level High Efficiency

Rough Cutting have been enhanced.

» Last step over function added
1. Limited: Driving in multiple times with a shallow cutting pitch reduces the load of cutting and suppresses tool collapse.

2. Overlap: Overlapping the cutting start/end points in each round path aims to suppress cut marks.

3. Zero-cutting: Cutting mistakes (remains) when a tool collapses due to the load of cutting are further suppressed.

— Horizontal cutting

XY step over:  |0.07

v Last step over

Last step over : Iﬂ-ﬂ'"l
Repeat : |3

Path along shape contour

v Owerap Iﬂ-ﬁ

v Zero-cutting

1tch 0.04
Repeat 3(Z=-1.85)

. Last step over limited

2. Overlap

*On the same Z, round segments and

zero-cutting segments are segmented

3. Zero-cutting®* (Z = -1.85)

Folder: VI15.1\ V15.1-DEMO-02-ScaleEnzan
Model file: VI5.1-DEMO-02-ScaleEnzan.gmd

LAY = 1
Calculation process list: V15.1-02-ScaleEnzan.gc2

CAM'TOOL V15.1 26 Process: L1-TKA-001




CAM

Z-Level High Efficiency Rough Cutting Enhancement of Precision milling Functions

Overview

The functions of high-precision and fine/precision cutting in Z-Level Finishing, which requires a final finishing
process of fine/ precision cutting using small-diameter tools, have been enhanced.

» Support for Drive XY step over, Z fixed

In addition to “Concave-convex area Fixed”, it is now possible to use “Z fixed”. This option is available in situations such as when it is
thought that thin wall surfaces might fall over

when executing at area fixed in a cavity which has thin wall surfaces.

Last step over: 0.04
Repeat: 2 (Z= -1.35)

|Z fixed |

—I¥ Drive XY step over

|'Z cutting pattem

Zerocutting © ™~ Nt perform ¢ Perform
Repeat : |2
XY step over : ID.D?

Connecting type : Ismmmlg,r LI

» Overlap
Overlap: 0.8 (Z= -1.35)

Overlapping the cutting start/end points in each round path aims to suppress cut marks.

v Overap

Lengih - B

*Qverlapping part of zero-cutting segment

Folder: V15.1\ V15.1-DEMO-02-ScaleEnzan

Model file: V15.1-DEMO-02-ScaleEnzan.gmd
LAY =1
Calculation process list: VI5.1-02-ScaleEnzan.gc2

CAM-TOOL vi15.1 . Process: L1-TS-003



Enhancement of Z-level Finishing Functions (Support for Spherical Lenses) C ; I [

Overview

The cutter path of Z-Level Finishing has been improved, and it is now possible to output Z-levels to the tops (highest
height) or bottoms (lowest height) of spherical lens shapes.

B Improvement of center spiralpaths
» In convex shapes, spiral paths are created in the center with the start point being near the center of the first contour line path. In

concave shapes, spiral paths are created in the center with the end point being near the center of the last contour line path.

—Cutting method
& Contour line " Spiral |

| L

— Cutting Z range |
ﬂl |u.3
[ea]z ]
—Z step down

Pitch ~][o0s J
Pitch
Cusp height

Feed rate [Low Inind\

Top (highest height) Bottom (lowest
height)

Pitch (Cusp conversion) -
imum contour length

(1) “Z step down” => Cusp height  (2) Select all three parameters

or Pitch (Cusp conversion) Output conditions (1) + (2)

Folder: V15.1\ V15.1-DEMO-03
Model file: V15.1-DEMO-03.gmd
LAY = 10, 12

Suppresses remains at top and bottom of spherical lenses to realize high-precision finishing

surfaces!!

Calculation process list: VI5.1-03-
gc2

CAM-TOOL vis.1 28 Process: L10-TS-001, L12-TS-003




Enhancement of Z-level Finishing Functions (Support for Spherical Lenses) C \ I [

Details of specifications

B Approach/escape

Convex: Plane direction approach of 3D arc

Concave: Plane direction escape of 3D arc Convex shape Concave shape

4

B Path outputto non-sphericalshapes

Path near the center is created when the first or last Z-levelis approximately circular

B Center spiralpaths on a horizontalsurface

Offset cutting OFF -> Even in horizontal surfaces in which the Z-levelis approximately

circular, this path is not created.

Offset cutting ON -> Spiral path created on horizontal surface. Path output to non-sphericalshapes

Horizontal plane
(Z-level circular)

Offset path OFF Offset path ON

Folder: V15.1\ V15.1-DEMO-03
Model file: V15.1-DEMO-03.gmd
LAY= 10.12.15

Reduction in work for CAM operators realizes high-precision finishing surfaces!!

Calculation process list: V15.1-03-gc2
Process: L10-TS-001 ,L10-TS-002 ,L12-TS-

CAM-TOOL vis.1 29 003
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[]
Low Lying Processing (Variable Pitch Path) CAM

Overview

> In Low Lying Processing, the specifications have been changed so that the cutter path pitch which had been
constant is now offset at a variable. Also, it is now possible to suppress any remains as much as possible.
» The Insert R function has been added to corners of cutter paths to avoid remains on finishing surfaces.

» Automatic change of offset pitch in areas where remains are generated

———\

Width of innermost offset path is higher Pitch of innermost offset path is Offset pitch other than the
than the plane pitch automatically changed innermost one is automatically

changed (V15.1)

V14.2 (Constant pitch) V15.1 (Variable pitch automatically

Comparison between V14.2 and
processed)

V15.1 paths

: Folder: V15.1\ V15-DEMO-03
R remains!!
educes remains Model file: V15.1-DEMO-03.gmd

LAY = 60

CAM-TOOL V15.1 30 giéculation process list: V15.1-03-




L
Low Lying Processing (Enhancement of Corner Processing) CAM

» Insert R function has been added to corners of cutter paths to avoid remains on finishing surfaces

When inserting R at a corner,

. . *Insert R is not on offset paths that have
the arc radius can be specified P

been added automatically

V14.2 Without path corner rounding V15.1 Path cornerrounding enabled Offset path automatically added

; : Folder: V15.1\ V15.1-DEMO-03
P o |
Improved cutting quality! Model file: V15.1-DEMO-03.gmd

LAY = 60

Calculation process list: V15.1-03-gc2
CAM-TOOL vis.1 31 Process: L60-HS-007, L60-HS-008




/Z-Level Low Angle Finishing: Spiral CAM

Overview

A spiral cutting function has been added to Z-Level Low Angle Finishing. It
is now possible to select either “Contour line” or “Spiral”.

Contour line

| Caleulation Condition (Z-level Low Angle Finishing)

LOW lymg arca Machining |F¢:pmad1.-"'Escap&| Precision | Toal I BX

- Z4evel cutting method — Cutting typ
) i~ Contour line " Spiral " Scan
Spiral | " Paric
| o Al cir

— Cutting £ range
— — Cutting pite

|

|— Traveling

Spiral cutting
Division angle: 31° 1. The condition in which spiral interpolation is possible is the same
as when selecting Spiral in “Z-Level Finishing”.
2. Spirals are not applied in low lying paths.

) j Folder: V15.1\ V15.1-DEMO-03
Improved cutting quality and Model file: V15.1-DEMO-03.gmd

LAY = 20

Calculation process list: V15.1-03-gc2

CAM’TOOL V151 32 Process: L20-TZ-006




High Precision Mode: Enhancement of Supported Cutting Modes CAM

Overview

» Modes which support scale calculation of polygon type cutting modes have been enhanced. There is now support
for cutting modes other than rough cutting mode, as “High precision mode”.

Applicable cutting modes

- Z-level Re-machining[] Renamed from “Fine Mode” to “High precision mode” [
- Corner Processing (Polygon)

- Z-level Fishing (Polygon)

- Scanning-line Cutting

- 3D Offset Cutting

'] “High precision mode” Tool lower limit: ® 0.1

Scanning-line Cutting Corner Processing
L1-SOU-006 L1-MTRN-007 L1-TOUSHI-009

Reduces remains!!

3D Offset L1-MOS-008 - Z-level Fishing (Polygon)

Folder: V15.1\ V15.1-DEMO-02-ScaleEnzan
Model file: V15.1-DEMO-02-ScaleEnzan.gmd

LAY = 1

CAM-TOOL vis.1 33 Calculation process list: V15.1-02-ScaleEnzan.gc2




Scanning-line Cutting: Support for Fillet CAM

Overview

» “Fillet (Auto-fillet)” function has been added to corner-R processing. It
iIs now possible to reduce tool load during corner processing.

Calculation Condition (Scanning-line Cutting)

Y@ ] ﬁ Page: 2 ~  Check

Machining |Appmacth5cape I Precisionl Tool | B I

Cutting pitch : Ih J Repeat : I1
Traveling type : IOne way 'l Pitch : I1

Cutting priority :

* Scanningdine direction [ Exclude horizontal area

i Aea . S
| Crossingpath——————————— | v Comer-R processing
Diirection : € From higher € Fram lower & Fillet " Comer R
Delete overlap Output radius : Iﬂ.3
& yerapped
—Output path beyond cutting range
' Mot overlapped PR e g rand
| Outer contour
[~ Inner contour
Stock : [o08 \ /) \ /)
- Bdension suface ————————————— b‘ \ = )‘
Processing type : |Different stock surface \ At ’ . } }'
Stock - 0.1 AN
wll \/‘ ”’ %’Q

Common | Apply | ’TI Cancel Help
White: Without fillet
Yellow: With fillet

Folder: V15.1\ V15.1-DEMO-03

- Reduces modeling work and tool load!! g;’se_l félg‘ V13.1-DEMO-03.gmd

Calculation process list: V15.1-03-gc2

CAM.TOOL V15.1 34 Process: L60-SOU-009, L60-SOU-010




CL-5x Editor - Component Point Rearrangement CAM

Overview

The “Component Point Rearrangement” function, which arranges component points in the cutter path at
regularintervals, has been newly added.

It is now possible to rearrange, at fixed intervals, component points after calculation that have been arranged in an irregular manner.

Component Point Rearrangement, comparison before and after processing

S & \! Regular
intervals

Before rearrangement processing After rearrangement processing

Effects

This realizes smooth operation of machines (greatly reduces acceleration and deceleration), so users can expect improvements in

the quality and precision of surface.

Folder: V15.1\ V15.1-DEMO-03
Model file: V15.1-DEMO-03.gmd
LAY= 70

Calculation process list: VI5.1-03-gc2
CAM-TOOL vi5.1 35 Process: L70-SR-011-org, L70-SR-012-relayout




CL-5x Editor - Component Point Rearrangement CAM

Z projection Nearest point projection
A: Interval A < A A

1. Command: CL/5Axis Editor “Component Point Rearrangement” !*a

2. Explanation of GUI

. Component Point Rearrangement

- Setting
Shape FMOLO0002
C t point
= |H?ETVF_;?HEH — 1 Shape Upper surface Upper surface
Distance tolerance 0.001 selenctlo Tf_ - }f_ -
(1)"[ Angle tolerance 5 f V\
Minimurm interyal 0.01 f \
2) Rearangement type Aligned * "
Diztance type 20 I ]

) | CET i 2D distance 3D distance

(3) Distance type

I [ I
Componen
t point ® ®
Interval

Angle tolerance Distance tolerance Path Alternately Aligned End point Center line

(4) Datum

(1) Precision setting (2) Rearrangement type

Folder: V15.1\ V15.1-DEMO-03
Model file: V15.1-DEMO-03.gmd
LAY= 71

Calculation process list: V15.1-03-gc2

CAM'TOOL V151 36 g;)o/c;e];ss:eltdzirll-gss?—ow (Calculated/CL Edited with




CL-5x Editor - Component Point Rearrangement

Note

1. Cutting mode subject - Scanning-line Area - Base Surface Side Finishing

to processing - Curve Control Along Surface - Base Surface Bottom Finishing
- Surface Finishing - Scanning-line Cutting
- Aiming Check - Corner Processing (Polygon)
- Re-machining - 3D Offset Cutting

3. Restrictions

1. Common to all cutting modes
(1) CL calculated using either “Conventional cut” or “Fine (High precision) mode” and “(Auto) Fillet” functions
* In the case of “Conventionalcut”, stlof auto-fillet is on the side opposite of the CL.
In the case of “Fine (High precision) mode”, the stlof auto-fillet is scaled.
(2) Cutting in which the following parameters have been set
- “Corner-R processing”is ON and “Corner R” is selected
2. Scanning-line Area
- The value specified in “Extending length” is less than 0
3. Curve Control Along Surface
- “Driving in” is set to ON
4. Re-machining
- The value specified in “Remain step” is less than 0
5. Scanning-line Cutting
(1) The value specified in “Repeat” is equal to or greater than 2
(2) “Outer contour”is ON in “Output path beyond cutting range”
6. Corner Processing (Polygon)
(1) “Driving in” is set to ON
(2) “Output pattern”is set to anything but “Only along plane”
7. Base Surface Side Finishing
- “Lateraldrive” is set to ON

CAM-TOOL vi5.1 37
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2. Usable tools
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Enhancement of Curve Cutting functions CAM

Contour Z compensation function has been newly added to Curve Cutting. It is now possible to easily change
the Z direction compensation of a tool on a specified 3D compcurve.

V14.2 Curve Cutting problems
* Curve Cutting 1s specified for creating cutter paths at the tool center. To set by tool tip, user

needs to either adjust the position of the compcurve or change using CL Editor afterwards.
V15.1 “Contour Zcompensation” function newly added

* Anew function which compensates the Z direction of the tool position with a specified

3D compcurve is added. When a positive value is input, created cutter path goes up by
that value.

* Variables are supported. In the case of a ball end mill, inputting “R” as the
compensation value sets the cutter path at the tool tip.

Calculation Condition (Curve Cutting)

‘7@ = R N

Machining |.Pcpproad1,-’Escape| F'recision' Tool | X I

Contour Z compensation : IE

v Cutting Z range
|—Tra\reling tpe ‘

Improves operability and safety when creating cutter paths,
CAM-TOOL vi5.1 38



Enhancement of Curve Cutting functions CAM

V15.1 “Contour Zcompensation” function newly added

3D compcurve Tool center path
= Tool center path / 3D compeurve

| Z traveling

Results of Z direction compensation  *Different from offset

Contour Z
compensation: 0

Contour Z compensation: 0.5
(Tool: R 0.5 ball)

Folder: VI5.1\ V15.1-DEMO-03
Model file: V15.1-DEMO-03.gmd

LAY = 50

Improves operability and safety when creating cutter paths,
Calculation process list: V15.1-03-Curv.gc2

CAM_TOOL V15 1 39 Process: L50-Curve-05, L50-Curve-06




Improvement of 5SAxis Conversion (Auto) CAM

Overview

5Axis conversion (Auto) was improved, interference avoidance was reevaluated, and the quality of finishing
surfaces after cutting was improved.

V14.2

1. When the rotation axis is in a direction close to the shape, the tilt axis is greatly slanted with Change tilt angle, and interference

errors occur without avoidance being possible
-> Requires looking at the shape and specifying a tilt angle which does not roughly interfere with the tooling
2. The location where avoid interference was conducted is the simultaneous 5Axis path. -> There are concerns regarding the quality of

finishing surfaces after cutting

‘{ Tilt axis: 10°
]

¥

Tilt axis: Changed to 20°

Avoidance not possible
Interference error occurs

The rotation axis is in a direction close to the shape Tilt angle which does not roughly interfere with
the tooling is specified after looking at the shape
V15.1
1. The specified tilt axis angle is automatically changed internally (increased and decreased with a single engraving), and 5Axis
conversion (Auto) is repeatedly conducted to reduce the locations where interference is to be avoided.
2. Using simultaneous 4 Axis path on as many locations for interference avoidance as possible improves the quality of finishing

surfaces after cutting.

CAM-TOOL vi5.1 40



Improvement of SAxis Conversion (Auto) CAM

Tilt angle: 10° Tilt angle: Changed to 20°

No interference (10°)

No interference (10%) No interference (20°)

/ No interference (20°)
—

Interf
fiterference Avoid interference (21 to 24°)

Interference Sy
Avoid interference (24 to 26°)

=> Simultaneous
5Axis path

Warning [SX interference] _

Tilt angle which does not roughly interfere
with the tooling needs to be specified after
looking at the shape

Avoid interference is conducted, but a simultaneous 5Axis path is
created There are concerns regarding the quality of finishing surfaces.

Folder: V15.1\ V15.1-DEMO-04-5AXIS
Model file: V15.1-DEMO-04-5AXIS.gmd

Calculation process list: VI5.1-04-5AXIS-01.gc2
Process: L10-TS-01-V14, L10-TS-02-V14
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Improvement of SAxis Conversion (Auto) CAM

Tilt angle: 10° Tilt angle: 20°

No interft 10°
o interference ( ) No interference (20°)

No interft 10°
o interference ( ) No interference (20°)

No interference (26°) No interference (26°)

No interference (26°) No interference (26°)

=> Simultaneous 4 Axis paths by segment => Simultaneous 4 Axis paths by segment

Reduces locations for interference avoidance, and using simultaneous 4 Axis paths assures the quality of finishing surfaces after cutting!!

Folder: V15.1\ V15.1-DEMO-04-5AXIS
Model file: V15.1-DEMO-04-5AXIS.gmd
LAY = 10

Calculation process list: V15.1-04-5AXIS-01.gc2
Process: L10-TS-03-V15, L10-TS-04-V15
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Improvement of SAxis Conversion (Auto) CAM

Example of Results - 1

V14.2
- Specified tilt angle of 9°
[0 Warning [5X interference]

Locations with a tilt angle of 26° or higher, Interfe.renc.e occurs even when the tilt
where avoid interference can be performed  Tilt angle = 30° angle is adjusted to 9 or 30°
: ; => Interference avoidance was not
'/ Warning [SX interference] possible in the direction of the
rotation axis added with the
specified tilt angle

V15.1

- Tilt angle: 9°
=>_: Fixed to 9 to 26° per segment (simultaneous

4 Axis paths)

- Tilt angle = 30°
=>_: Fixed to 9 to 30° per segment (simultaneous

4 Axis paths)

Locations with a tilt angle of 9°, where avoid interference can be performed

Folder: V15.1\ V15.1-DEMO-04-5AXIS
Model file: V15.1-DEMO-04-5AXIS.gmd
LAY = 20

Calculation process list: V15.1-04-5AXIS-02.gc2
Process: L20-TN-01-V14, L20-TN-02-V14
L20-TN-03-V15, L20-TN-04-V15
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Improvement of 5SAxis Conversion (Auto) CAM

Example of Results - 2

V14.2

. *Maximum settable tilt angle:
Tilt angle: 10° 40°

No interference (10°)
Interference (11 to 40°)
=> Simultaneous 5Axis path
No interference (40°)
Warning [5X interference]

Tilt angle: 20°

No interference (20°)
Simultaneous 4x path

Effects: Reduces 5Axis operations for avoiding interference!!

CAM-TOOL vi5.1

V15.1

Tilt angle: 10°

No interference (10°)

Simultaneous 4Axis path  (19°)

19-degree tilt angle at which
interference does not occur is
calculated, and is output as
simultaneous 4Axis path

Tilt angle: 20°
n No interference (20°)

Simultaneous 4x

= Sectto 20-degree tilt angle at
which interference does not
occur, and output as
simultaneous 4 Axis path

Folder: V15.1\ V15.1-DEMO-04-5AXIS
Model file: V15.1-DEMO-04-5AXIS.gmd
LAY = 30

Calculation process list: V15.1-04-5AXIS-03.gc2
Process: 1.30-TS-202-V14, L30-TS-205-V14
L30-TS-202-V15, L30-TS-205-V15




Enhancement of Cutting Modes with Barrel Cutter CAM

Overview

The Barrel Cutter Tool now supports Curve Control Along Surface and 3D Offset Cutting. It is now possible to
perform efficient 3D cutting with increased pitch in arbitrary cutting ranges on gently sloping surfaces.

m Supported cutting modes/tools

Cutting mode Supported tools
3-axis machining, 5-axis conversion (Insert)

Curve Control Along Surface
3D Offset Cutting

Lens, barrel, oval

*5Axis supported: Creates a path with the tool

contacting the shape in the Z direction Lens Barrel Oval

Curve Control Along Surface 3D Offse'-[\ Cutting

Realizes efficient 3D cutting!!

CAM-TOOL vi5.1 45



Enhancement of Cutting Modes with Barrel Cutter CAM

Curve Control Along Surface

How to define cutting area with lens flute

(1) Create a curve with “Highlight Line”
(2) Connect to the curve with “Edit Connection”
(3) Create a 3D compcurve from the connected curve

u. Analyze/Extract | Dimensions WireFrame Highlight Line n
. o
# |0 % & & [@ raet
rface Check |Highlight|Undercut Wall Extract Tap Start angle: IZZ Vector
wfor Curvature| Line Surface  Surface ﬂ 5 Z-ais
End angle: 27 <I r \_ﬁew
' G @ Highlight Line Interval of angle: |5 ﬂ " Specify [~ High resclution
¢ Generates highlight lines.
e
- \1

Highlight Line preview (1) Highlight Line (2) Edit Connection (3) Create 3D compcurve (4 lines)
Area with 22° tilt

) . ) Folder: V15.1\ V15.1-DEMO-03
Realizes efficient 3D cutting!! Model file: V15.1-DEMO-03.gmd

LAY= 110.111
Calculation process list: V15.1-03-FREETOOL-
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N
Enhancement of Cutting Modes with Barrel Cutter CAM

m Curve Control Along Surface

Pitch gap and cusp height

/

- Solid display
=> Cusp height fixed

- Cutter path
=> The pitch at contact points are fixed,
a pitch gap occurs in convex R locations.

Folder: V15.1\ V15.1-DEMO-03
Model file: V15.1-DEMO-03.gmd

LAY= 110,110
Calculation process list: V15.1-03-FREETOOL-

CAM-TOOL vi5.1 47 01.gc2




Enhancement of Cutting Modes with Barrel Cutter CAM

m 5Axis supported

- Tilt angle: 16° - Tilt angle: 10°

3D Offset Cutting Curve Control
Along Surface

Folder: V15.1\ V15.1-DEMO-03
Model file: V15.1-DEMO-03.gmd

LAY = 130,132,133
Calculation process list: V15.1-03-FREETOOL-
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Enhancement of Cutting Modes with Barrel Cutter CAM

Operation when cutting bottom surface of a
cavity shape
- For interference avoidance in side surfaces (gold surfaces below), “Remove gouge path”/”Cutting range” is normally used.
However, it cannot be used when using a barrel tool
=> Uses face not to machine. However, as shown in the following pictures, setting an outer contour on a shape in which
the tool does not enter results in disruption of the path (crossing, etc.), even though avoid interference is performed.

=> Set an outer contour on a shape in which the tool enters, and set shapes in which it does not
enter as face not to machine.

=> Avoids interference and suppresses path
disruption.
Folder: V15.1\ V15.1-DEMO-03

Model file: V15.1-DEMO-03.gmd
LAY = 124

Calculation process list: V15.1-03-FREETOOL-
0l.gc2
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Enhancement of Cutting Modes with Barrel Cutter CAM

3D Offset Cutting

How to define cutting area with lens flute

(1) Create a curve with “Highlight Line” Operation is the same as for Curve
(2) Connect to the curve with “Edit Connection” Control Along Surface

(3) Create a 3D compcurve on the surface from the connected curve

(4) Create a 3D compcurve as an outer contour with “Create Guide Curve”

(5) Create a 3D compcurve for “Blend guide curves”

Create Gui... —

—Shape settng—————————
1] Surface to check |j

3D compcurve on surface
0 Surface to machine |j

Shell tolerance: 0.02

0 Outer circurnference contourlj

A

0 Inner circumference contourlj

0 Open contour |j

- Tool .
Toal D: |32 ‘/Lens R=16

Cutting edge R: |15
ﬁ
Tolerance: i IU.UD1

(1) Highlight Line N

(2) Edit Connection

CL calculation

)

AN

(5) Create 3D compcurve

(3) C 3D h for “Blend guide curves” (purple curves)
reate compcurve on the

surface
Folder: V15.1\ V15.1-DEMO-03
. . . . 4) Create a 3D compcurve
Realizes efficient 3D cutting!! Wigh)“Create Guide Curr‘)/e,, Model file: V15.1-DEMO-03.gmd

LAY = 120

Calculation process list: V15.1-03-FREETOOL-
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Enhancement of Cutting Modes with Barrel Cutter CAM

Functions not supported by each cutting modes

m 3D-1
Curve Control Along m Cutting m Cutting
Surface - Remove gouge path - Driving in
(Cutting range) m Approach/Escape
- Corner-R processing - Z-axis direction 2, plane direction (tangent line, normal line, arc),
connecting move (ramp on face)
m 5X
- 5Axis conversion (angle against shape), avoid interference, calculate
required protruding length
m Control Panel
- Extension surface (face not to machine, different stock surface)
- Control page (multiple pages)
m 3D-2
3D Offset Cutting m Cutting m Cutting

- Corner-R processing Corner-R processing
m Approach/Escape
Z-axis direction 2, plane direction (tangent line), connecting move (3D curve,
Insert R, max. connecting distance*1)
m 5X
5Axis conversion (angle against shape), avoid interference, calculate
required protruding length
m Control Panel
Extension surface (different stock surface), control page (multiple pages)

*1: when value is higher than 0 (Please specify 0)
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Other function enhancement/specification changes CAM

1. Connecting move - Direction of Z-axis between plane App /

Cutting modes which can add App have been enhanced
F20000 -

F20000

- Z-level Scanning-line Rough Cutting

2. Support for barreltool of the previous process \ Y Cuyxg \q
~ E&,

- Z-level Re-machining (previous process is 3 Axis path) Plane Plane

Esc App App added in Z-axis direction

3. Change of “Acquire cutting Zrange” in Z-level cutting modes

- Three decimal digits of the Z value up until V14.2 has been changed to six digits in V15.1 (7th
digital is rounded down).

4. 7Z-Level Low Angle Finishing P

- “Variable pitch” and “Enhancement of corner processing” where low lying > all Support for barrel tool of the
circumference previous process

\‘:—-—"""—r/ Calculation Condition (Z-level Finishing)
S —— wE R

Va ria b le p lt Ch p a th Machining | Approach/Escape I Precision I To

» Cutting method ——————————

' Contour line = Spiral

—‘Cumng Zm

Changes in number of acquired digits

Folder: V15.1\ V15-DEMO-03

Z-Level Low Angle Finishing, variable pitch path Model file: V15-DEMO-03.gmd

1. Calculation process list: VI5-DEMO-03.gc2, Process: L140-
TSR-016

2. Calculation process list: V15.1-03-FREETOOL-01.gc2,
Process: L110-TTR-03

CAM-TOOL vis.1 M 3. Calculation process list: V15-03.gc2, Process: L18-TS-005

4. Calculation process list: V15-03.¢c2. Process: 120-TZ-006




Other function enhancement/specification changes CAM

m The fillet creation range of the corner-R processing “Fillet” function has been updated, and now there is support
for the offset of the range specified
The fillet creation range in the Fillet function has been expanded, and there is now support for “Additional offset value” of
the range specified.

Path output range:
“Red broken lines“ +
“Offset outside”

Location where the
path does not escape
outside of the fillet
creation range

VI5.1

Cutting modes which support offset

Scanning-line Area
Low Lying Processing

3D-1 Z-Level Low Angle Finishing
Folder: V15.1\ V15.1-DEMO-03 Aiming Check
Model file: V15.1-DEMO-03.gmd
LAY = 75 Z-level Re-machining
Calculation process llSt V151-03-gC2 Corner Processing (Polygon)
Process: L75-SR-014 3D-2 3D Offset Cutting

Scanning-line Cutting
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