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Before you read this book...,

In this text book, minimum contents required for operating the application are described,
in order to emphasize the workflow of user’s practical operation.

About this book

m Version information

cam-too/\NV3 Version 3.1.4.1
cam-too/ MX Version1.1.4.1

m  Files used in this book

Use the files in the CD-ROM supplied with this book.
Refer to [File name], [Layer number] written in each chapter.

m About spot information

If @' mark is found in this text book, [spot information] is described.

m  About restrictions/precautions

If & mark is found in this text book, [restrictions/precautions] are described.
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<<Chapter 1 Cutting strategies in cam-tool/ \V 3>>

m  Rough cutting

o Z-evel Rough Cutting

level traveling) to perform

This is the function that tool travels around in Z direction with the fixed tool center (Z

rough cutting.

o Z-evel High Efficiency Rough cutting

Tool travels around in Z direction with the fixed tool center, and tool loads can be reduced by performing

efficient rough cutting.

10



<<Chapter 1 Cutting strategies in cam-tool VV3>>

o Z-evel Rough cutting with Multiple Tools

Z-level offset cutting can be performed in various processes including first rough cutting to semi-rough cutting,
which stock is left from the previous process. Air-cut can be reduced by registering multiple tools, in first rough
cutting to semi-rough cutting.
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m  Finishing

o Z-evel Finishing
This is the cutting strategy that tool travels around in the Z direction with the fixed tool center Z value.

o Scanning-line Area

This cutting strategy performs Finishing on near-horizontal area of the surface in one direction.
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o Flat Part Circumference

Tool travels around on near-horizontal area of the surface to perform finishing.
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<<Chapter 1 Cutting strategies in cam-tool \V3>>

m  Area cutting

o Pencil cutting

Performs cutting at edge between surfaces.

o Re-machining

It is performed on area, which stock from the previous process is automatically detected by the system.
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<<Chapter 1 Cutting strategies in cam-tool VV3>>

o Surface Finishing

Tool travels along the surface with the fixed pitch to perform finishing.

o Aiming Check

Project cutter paths in the normal line direction of path surface to perform finishing.
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m Other cutting

o CL+ Check

Project the created CL to surface to output new CL data.

o Curve Cutting

Create compcurve (contour) instead of surface to perform 3-axis cutting.
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<<Chapter 1 Cutting strategies in cam-tool \V3>>

m 25D Rough Cutting

o Round of Cavity

Tool travels around in Z direction with the fixed tool center (Z-level traveling) to perform rough cutting of
2.5-axis on cavity shape.

o Round of Core

Tool travels around in Z direction with the fixed tool center (Z-level traveling) to perform rough cutting of
2.5-axis on core shape.
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m 25D Finishing

o Contour Cutting

Performs finishing of 2.5-axis along contour.

o Flat Cutting

Tool travels around in Z direction with the fixed tool center (Z-level traveling) to perform Finishing of 2.5-axis on
top/bottom surface.
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<<Chapter2 Operating flow of CAM processing>>

Operating flow of CAM processing (Flow chart)

- ™
(1) Create [Cutting shape] in a [model file].
‘ A E When you save a model file, create a folder first, Q
; . v ' _3: and save the model file in the folder. ’
- - T - L EE R
- J
4 N
(2) Create [Profile(cutting process)], and set [Calculation conditions] / [Cutting shape].
e R P e
B = wE L '
: == Ex)
: v i : Processl Rough cutting (Tool D10 R5)
v =3 1] Process2 Semi Finishing (Tool D 8 R4)
= Process3  Finishing (Tool D 6 R3)
- J

folder that the model file is in. ’

e p-.-: 5 ® .
A K= |a Create a calculation process list file in the Q

(5) Create [CL data] by executing CAM calculation.
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<<Chapter 2 Operating flow of CAM processing>>

M

e N
(6) Create [Material shape] to the [Model file].
S - a
el e i e
i ALl
% -__ i When you do not execute [Simulation/ Optimization],
3 omit the operations of (6)-(9) .
N J
e ] N
(7) Create [Work (Material)].
g
:
i
N J
p
. J
4 N\
(9) Execute [Simulation/ Optimization] by executing CAM calculation.
Cornad Do S e Wk - i e
S R e Eaud  SEe |5
EEE= e HES e e S BEEE
:‘: r j;:h‘.tﬁr.—.. P ---Qﬁ‘- - 'El!l‘a- '-."n'.""i?'—
22 Fai1 el ey | b [ Faka u [
3 Dhaell] 3 wrev b LR 13 Fki i [
-
4 N\
(10) Create [NC data] by executing CAM calculation. i
T
GEBRO.YD.
T01
MOG
S1000K03
G831
I 7 A
i d o oy
GO1Z-5.FB0
G17#6.F110
-
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<<Chapter2 Operating flow of CAM processing>>

What are needed for model shape?

Open the model file of sample shape, and confirm.
CD-ROM/Intensive Course/CAMmodell.gmd

(1) Cutting shape (Check surface)

ionﬁrm the shape in layer1.

o

-

(2) Surface to define calculation area in plane direction(Calculation area surface)

gonﬁrm the shape in layer1.

(3) Material shape (Work) * Only for executing cutting simulation

gonﬁrm the shape in layer10.

Q [Model shape to be prepared] or [Precautions for creating shape] varies depending on
each cutting strategy. Confirm them in the description of each cutting strategy.
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<<Chapter 2 Operating flow of CAM processing>>

What is the precautions for saving a model file?

- Recommended file configuration -

When you save a new [model file], create a [folder] first, and save the model file in the folder.

Model file

CAM calculation is executed with the [Model file] that is linked to [Calculation process list file].

[Calculation process list file] is linked to [Model file] relatively. Therefore, if link between [Model file] and [Calculation
process list file] is destroyed by operations such as moving a file, CAM calculation cannot be executed.

It is recommended to save those two files in the same folder. When you work with any file, operate on the [folder] basis.

O Linked

X Notlinked

Model file

alculation process shee

=
-
- ]

File configuration of cam-too/NV3  camtoo/MX - Recommended file configuration -

Save machining process

Translation data (IGES, DXF)

NC data

Work folder Create a folder in [cam-toolFile] and save

amodel file in the folder.

Setting file

Store model file/Calculation process list file

<<Exercise>> Save the model file with the name [CAM model1.gmd].
<Destination folder > D/ cam-tool / cam-toodlFile / Exercisel / CAMmodell.gmd
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<<Chapter2 Operating flow of CAM processing>>

What is a profile (cutting process)?

A prdfile is a process for cutting material. Create profile in a model file, and set [Calculation conditions] / [Cutting shape].
Let's practice cutting the sample shape in the three processes such as [Rough cutting process)] / [Semi Finishing
process] / [Finishing process] !

4 N
Material (Work)

\ J
e N
Rough cutting process
<Calculation condition>

tool D10 R5

Zstepdown 3 mm

XYstepover 5 mm

Stock 1 mm
\ J

Semi Finishing process
<Calculation condition>

tool D8 R4
Zstepdown 2 mm

XY stepover 2 mm

Stock 0.5mm
\ _ J
‘ N
Finishing process
<Calculation condition>
tool D6 R3

Zstepdown 1 mm
XYstepover 1 mm

Stock 0 mm
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<<Chapter 2 Operating flow of CAM processing>>

How to create a profile

Create a new [profile] and set [Calculation conditions].
[Profile (New)] is consisted of four pages (1/4) — (4/4).

(1)

Profile (New) Click the [Profile(New)] button.

(2) Input [Profile name].

Zleeel Fanibarng
Sranregine fey

Flat Pt Cacisaldires

el Soseraeg e Floagh Cubing
Czannriglre Duiting

Guatace Frabag =|

* Input name within twenty three alphabetic /numerical
letters (alphabetic for first letter)

(3) Select a category for [Cutting strategy].

(4) Select a [Cutting strategy].

ﬁ = i e (5) Select [lnltla] Settlng flle]
[t

(6) Click the [Next] button.

What is [Initial setting file]?

Save settings of profile and use it for other process as a template file.
[Initial setting file] is not described in this text.

Add to calculation process ON
Wheniitis set ON, if you click [Finish] button, the [Profile] is added(registered) to [Calculation process list].

* If you click [Finish] button with [Add to calculation process] set ON, before you create

calculation process

list, the message of [Unable to add the calculation process.] is displayed. However, [Profile] is created

in the model file. After you create a [Calculation process list], add the profile to the [Calculation process
list].

Continuous creation ON

When you click [Finish] button, dialog [Profile(New)(1/4)] is opened, so that you can create another
profile continuously.
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<<Chapter2 Operating flow of CAM processing>>

[Profile (New)|(2/4)

Dreate Mow Frolie(204] - FroughD ] - Z-eval Rough Cutting

(7) Input [Tool parameter].
* Specify tool for this cutting process.

(8) Click [Next] button.

Ball end mill Radius end mill
Flat end mill
Cutting edge R=Tool Cutting edge R < Tool
Cutting edge R=0
diameterl/2 diameterl/2

Q Tool parameter

Nl

Tool diameter Cutting edge Inner depth Edge width

[Inner depth] and [Edge width] is the parameter for throw-away tool.
If you use tool other than throw-away tool, input [0].

Click the button on the right of input area of [Feed rate] to check feed rate for [per Tooth).
Or, input feed rate for [per Tooth] to calculate [Feed rate].

I I I X
Feed rate ; 1o "* x|
IU. 55
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<<Chapter 2 Operating flow of CAM processing>>

[Profile (New)|(3/4)

r_,.g.-,..g.-.-.-_...s-.r.-u-:..t.-'q:-z»-m:-u: - 2-beved Hugh Cutting = (9) Input [Cutting range: Start].
2 s i (10) Input [Cutting range: End].
! 1 Shan curding T i -
e * otk 4| (11) Input [Z step down].
L e
T - Hiiep oo | (12) Input [XY step over].
I EillnF'aMu.l.n
; it [T | || 1~ e ek (13) Input [Stock].
(14) Click the [Next] button.
4 Hack Firnth Carwed Help

[Profile (New)]|(4/4)

Craite Mo Frolie(d o) - 2raamghill - 2-level Roogh Ciskeg =
e (15) Set [Optimization condition]. (All OFF this time)
[ Db ot (16) Click [Finish] button.
E * When [Finish] button is clicked, [Control window] is

= iy cmanen et displayed.

I Geanet F iethiokion Lo | |

[ Gt 2 |

Bk | s | Carnd Heln

Q What is Optimization?

When cutting simulation is executed, the [Calculated CL data] is recalculated to create [Optimized CL
data for cutting]. When all of functions for [Optimization] are set OFF, only cutting simulation is executed.
[Optimization] functions are not described in this text book.

Q Control window

Set or edit [profile] or [Work] that is created in a model file on this widow.
Click [Control window] button to set [ON/OFF] of [showing/hiding] the window.

+— Control window
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<<Chapter2 Operating flow of CAM processing>>

How to set cutting shape

Set [Shape setting] in a profile on the Control window.

Set cutting shape as [Check surface], and set surface for defining calculation area in plane direction as [Calculation
area surface].

<Control window>

s E Click [Check surface] button,

- Profie name- ——————————————— Specify surface to be cut.
IZroughD‘I j

— Cutting mode
'Z-Ievel Rough Cutting

— Control page
1 Add | Deletel
[~ Succeed

— Shape setting

\

Check surface |+

Polygon surface [+
Calc.area suf. |+

Cutting area surf.

Press the center mouse button to determine the

specifying.

Calculation area surface

Offget Mo offget
Add| offzet value ;0
Cutting area surface:
Offzet Mo offset
Add offzet value :0
A e, | v| Click [Calculation area surface] button.

Caloulation D,iginl Specify a surface for defining an area that cutter paths
Precision seting——————————— are output.
* Manually * Only a single surface can be specified as [Calculation

 Automatically area SurfaCE]

| EProfi]e |@Wor‘k I
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<<Chapter 2 Operating flow of CAM processing>>

<<Exercise>>

Create profiles of three processes, such as [Rough Cutting], [Semi Finishing], [Finishing] for the sample shape.
First of all, create a profile of [Rough Cutting] and set [Calculation conditions].

Profile(New)(1/4)
T i—— i
(1) Profile name ~ ZroughO1

(2) Cuttingmode 3D

(3) Cutting strategy  Z-level Rough cutting

o Crartanoce I Conneun osion (@) Initial setting ~ (Blank)
_Zdarvul Scareingine Fizugh Cuing
[ Bzanningles Dudng r Addl|n caltulbon macess
Eace P |

: = (5) Click the [Nex] button.

£ (6) Tool parameter (Ball end mill D10)

Tool diameter 10
EdgeR 5

(7) Click the [Next] button.

Al hpe telieg

PN o B

Profile(New)(3/4)

Creale M Prolle( 3] - ZFrough ] - Zleve Bnogh Dubting !I .
‘ L, (8) Cutting Z range/Start 0
Cuing & s | o gy {
u||. & Hodsnd afing [ Pl thinadion | (9) Cutllng Z range/End -30
S EI el g T [me LT |
[ B (10) Z step down  3(mm)
L e -
B e (1) Zstepover 5(mm)
(T Esia Palh e Ly Shack
(Vi [RERERANE =] | | 1~ Uit (12) Stock 1 (mm)
(13) Click the [Next] button.
Bk Firsih Caresd Heo |
Profile(New)(4/4)
S o (14) Optimization Condition (Al OFF)
—
(17 Dedete s
i irteh (15) Click the [Finish] button.
Ity chessmrce +-Hetdhn huce ——
™ ot Fiaduction Lraubrg |
[~ Cader rapelion =
s | | e | |
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<<Chapter2 Operating flow of CAM processing>>

Exercise

Set [Shape setting] for the created profile.

Shape setting [Check surface]

(16) Click the [Check surface] button.

(17) Specify a surface to be cut. (Specify by range: In)

(18) Press the center mouse button to determine the
specifying.

Shape setting[Calculation area surface]

(19) Click the [Calculation area surface] button.

(20) Specify a surface that cutter paths are output.
* Only one surface can be specified as [Calculation area
surface].

32



<<Chapter 2 Operating flow of CAM processing>>

Exercise

Next, create a profile of [Semi Finishing process] and set [Calculation condition] and [Shape setting].

Profile(New)(L/4)

—

& Frwba
BEAEANS e

Flat Pl Carcarafnerecs I ‘Do cmaion

T2 el Boanraeg e Floagh Culing
Earnirgire Dutrg I™ Ao calousshon pocess
Fustac Firahag =

ek

Turewling by - -
1% Drmpoay 1 Bifoecte,

Cardiiom

| i | o

Ity chessmrce +-Hetdhn huce ——

™ ot Fiaduction Lraubrg |

I Dol poploion =
s ==

(1) Profile name  Fini01

(2) Cuttingmode 3D

(3) Cutting strategy ~ Z-level Rough cutting
(4) Initial setting  (Blank)

(5) Click the [Next] button.

(6) Tool parameter (Ball end mill D8)

Tool diameter 8
EdgeR 4

(7) Click the [Next] button.

(8) Cutting Z range/Start 0
(9) Cutting Z range/End  -30
(10) Z step down  2(mm)
(11) Plane cutting: Perform
(12) Offset cutting  ON

(13) XY step over 2 (mm)
(11) Stock 0.5 (mm)

(15) Click the [Next] button.

(16) Optimization condition  (All OFF)

(17) Click the [Finish] button.

* Specify [Check surface] and [Calculation area surface] with
the same operation you did in [Rough cutting].
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<<Chapter2 Operating flow of CAM processing>>

How to confirm the settings of profile

It is available to confirm the settings of profile in CAM mode visually.

Settings such as [Color of surface (Check surface/Calculation area surface)], [Parameter (Tool initial position Z
value, Clearance Z /Cutting Z range)] are displayed by the color, which is set in [CAM environment/Distinction
color].

Confirm each parameter with [View direction(FRONT) or [View direction(RIGHT)] function in horizontal direction.

FROKT
["j cam-tool - [CAMmn
¢ Fils Edt VYigw 1
Tool shape
Tool initial position Z
Clearance Z
Layer color mode Cutting Z range
Modeler mode
Z Calculation area surface
i X
Bottom surface check Z

0

_'Qj CAM Environment setting/Distinction Color

At thape sefing | CL Showing Geling ket

F i ik Dishirction Doloe
- Suface =RE B
Drive seitace i |“:|[ |
o i Hi' W Paamelsi
Pokagon maface I:I' Wl pange E"
o e [ Cutting 2 iangs |:|'I
Cultng wes scs [ | ClewarceZ .
] Calciation mea surface [/ Botom check 2 [
B
)
2
B
#
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<<Chapter 2 Operating flow of CAM processing>>

How to delete a profile

To delete an unnecessary profile, operate on the [Profile(Edit)] window.

Profile (Edi)

Filker
Calculation process list : I[N ot specify]
Profile : I

&

ini01 Z-level Finishing 8
Firnidz Z-level Finizhing

[ TR

Delete Profile 1B EI

"._? ;
I’\.) Do you delete the prafile. Zrough] 7

Zrough1 is in the fallowing calculation process list

Mat reqistered.

Cancel

es Dielete all |_ Ma I
\ 4

S E B X 8 E s R

Filker
Calculation process list : I[NDt specify]
Prafile : I

Cutting rode
ng

Finid2

(1) Click the [Profile(Edit)] button.

Q * Clicking this icon is also available.

(2) Select a profile to be deleted.

(3) Click the [Deletes a specified profile] button. x

(4) When the confirmation message appears, click
[Yes] button. The specified profile will be deleted.

* Do not delete the created profile this time.

(5) Click the [Close] button to finish editing profile.
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<<Chapter2 Operating flow of CAM processing>>

How to copy a profile

To copy a profile, operate on the [Profile(Edit)] window.

(1) Click the [Profile(Edit)] button.

' Fil;r — OPles a spedfied profile. (2) Select a profile you wish to copy.

Calculation pracess list - I [Mot specify)
Profile : I

Frofile | Cutingmode | Tool diameter | Cutting edge R | Date (3) Click the [Copies a Speciﬁed prof"e_] button.
roughd1  Z-level Fough Cutting 10 L5 20064034131

ZlevelFiishng 3 & | 4 | 2006/034131

Close

\ 4

x|
Driginal name |FiniD1 (4) Input name for a new file.
fHewname:  [Finic2 | _ _ - o
€ Addtotop & Addtoend (5) If [Copy with the information about shape setting] is
Copy with the information about shape setting set ON, [Shape setting] such as [Check surface]
Cancel | [[Calculation area surface] will also be copied.

\ 4

(6) Click the [OK] button, and the profile is copied.
B BRX BErREE RS

— Filter

Calculation process list : I[N at specify]
Prafile : | (7) Click [Close] button to finish editing profile.
ACT[ Profile | Cutingmode | Tool diameter | Cutting edge F | Date S 3
Zroughll | Z-level Rough Cutting 10 5 2006/03/131 -
| Fini02 Z-evel Finizhing g 4 2006/03/131 -
Zlovel Finishing : Ll If you select multiple profiles, they are

copied simultaneously.
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<<Chapter 2 Operating flow of CAM processing>>

<<Exercise>>

Copy a profile of [Semi Finishing process] and create a profile of [Finishing process].

miﬁmumia: ull — (2) Select [Fini0].
Pl |

TRCT] Fiotes | Gl mods | il dobre ulmg!
nu:HZII Zle-.-anuu:hEa.m:u 1L‘ m:l'l

x

Original name |FiniEI'|

INew nare : Firil2
) Addiotop & Add toend

op_l,l with the information about shape setting
o |

’ (7) Click [Closg] button.

Praeeare
B X BH0E BE Y

Cakoudalion piocess et [ Il peciy]
Frelia: |

[BCT] Fiotas [ Gl e | ool s ulwﬂ D
Zioughdt | Z-evel Rough Cuting e m-wm
Firll2 Z-baved Fninhar 2 I1 21

1) f@ Click the [Profile(Edit)] button.

(3) Click the [Copies a specified profile.] button.

(4) New profile name  Fini02

(6) Click the [OK] button.

(5) [Copy with the information about shape setting]: ON

-‘Q: On the [Profile(Edit)] window, you can [Change profile name] / [Input comment]. Double-click on each

~ item, and input name/comment directly.

Remesie
_ﬂ‘@ﬁ X RO B CE R

Cakeudabion poceaz kil | IMat ipaciy) | Il
| |
| Teoldawetet| Dy mbgeP | Data  Tosdrdal poctir, Deeance
m El BT LR i) m
& 4 TEEAIT St 0.0 100 10
Diear I Hip I
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<<Chapter2 Operating flow of CAM processing>>

How to edit settings of profile

If you change [Calculation conditions] that you set when you created a new profile, or if you set calculation
conditions in more detalils, click the [Calculation condition sheet] button to open the window.

<Control window>

(1) Activate a profile you wish to change.

Zroughi
Fini02

i

(2) Click the [Calculation condition sheet] button.

(3) [Calculation condition sheet] window is displayed.

[Calculation Conditions sheet

[FnmT &
— Cutting mode
lZ-IeveI Finizhing

(4) Activate a tab of item you wish to edit.

(5) After you set conditions, click the [OK] button.

\ 4

Calculation Condithns (Z-8evel Fnlshing) = x|
I Mackineg i.ﬁnpun:h"Fl:n::ne! Precizion | Tod |I
Cisging 2 1arie Plane cuiting -
Grant [0 _J + oo
End | [0 J ™ Hol pefoim f.l'w'iainnargh:l"
& whap o B [ ——
Dwpheght  =|[005 _-I et e EBu!ﬂmﬁln-r-s ¥
= T ep rven 1
2 outtireg patism |
Fhani didlieg e 110
% Areafwed T Zfeed "
Wi conto kgt 105
ek puling palisr -
CoRped Al plac I Comerf plocesng
Fowd 1ot fey wal [ e 1l (5]
Stock: |05 Eiofiom check 2 |10 [ Undescut check
Cawenon I ik .| Cancel | ko |

Q [Calculation condition sheet] page is categorized by [Machining]/[Approach/Escape]/[Precision]/[Toal].
Click each tab to set calculation conditions.
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<<Chapter 2 Operating flow of CAM processing>>

<<Exercise>>

Change the setting of profile [Fini02] to create prdfile for [Finishing process].

(1) Activate profile [FiniO2] on the Control window.

(2) Click the [Calculation Conditions sheet] button.

alculation Conditions sheet

| Firin2 =l
— Cutting mode
'Z-Ievel Finizhing

Hachring | AppesachiEzcaca | Fr.

52 - : (3) Click the [Tool] tab.

L LU (4) Tool diameter 6
CubinpedgeA |7 Canmiet congralion | |1 i
cj=rm H i i (5) CuttingedgeR 3

-~ Gerltin
fm [
Fesdrale 1k ___J

(6) Click [Machining] tab.
E‘”‘“‘“’*’P‘*‘“'T“‘ ' (7) Cutting range/Start: 0

= sl- P (8) Cutting range/End: -31
“" = il (9) Z step down: 1 (mm)

Hie A (10) XY step over 1 (mm)
P"-" ' - LA Ladrrashe o
| kg plern
e led 2 fnael Pace cutipri 10—
1 Wl outting pedien : zsdod lr
i Rond Ao plae ™ Conerfi procasing -
Feadranforwat [0 T

Siock. E “Bodnercheck 2 [N T Urdderout chwck

4
o T T

(12) Click [OK] button to finish editing.
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<<Chapter2 Operating flow of CAM processing>>

Before you execute CAM calculation...

Register the [profile] you set in a model file to [Calculation process list], which is a file for CAM calculation, and
create [CL data]/[NC data]. On the [Calculation process list], you can also open other applications such as [CL
Editor] that you edit the created CL, or [Machining process] that you output NC data.

1| 1 | |

¢l

(1) Click [Calculation process (New)].

Calculation process (New)

Create New Calculation Pruce'ﬁs'tiﬁt—:"i{ odel ﬂ (2) Input [PFOCGSS list name]
Folder |C:'\ca’m-tDolk_cam.-tlou_lFile_'\E'r:erciseﬂ J
Process list naml |C.-’-\M calculationd I (3) Click [OK] button.
[ ok [} cancel Help | (4) [Calculation process sheet] is created.
ﬂ [ — Smudsion/Optmizaron

HC- b
W K| & Bgew ‘gﬁ_ﬁ‘ﬁ;ﬂ%
EEEE A EE o [ e BRI FS ¥

[ Fiolie ‘oletiaPoshal  Deaecss 1 | Slock Cachlals | Dpiftahe: | HC |

[ TETE] ChMcalculationl.oc

Create [Calculation process list] in the same folder, which the model file is saved in. [Calculation process list
file], which [Prdfile] is registered to, is linked to [Model file], which [Profile] is saved in. Therefore, if link between
[Model file] and [Calculation process list file] is destroyed by operations such as moving a file, CAM calculation
cannot be executed normally.

Therefore, it is recommended to save those files in the same folder. When you work with any file, operate on the
[folder] basis.
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<<Chapter 2 Operating flow of CAM processing>>

<<Exercise>>

Create Calculation process list [CAM calculationl.gc2].

(1) Click the [Calculation process(New)] button. @

(2) Folder  Destination folder of the current active model
file is selected.

* Manage files on the folder basis.

Cancel | Help |
i (3) Calculation process list name  CAM calculation1
(4) Click the [OK] button.
Cantral Calculation Simulationa’Dtimi.zatiJon— (5) Calculation process list name is displayed.
% [CaMmagen X || = & i @

E,lLocal 'Ifﬁ soL | MotCar

Cuttingtode “oollnitialF ogitior Clearances

(6) Afolder which has the same name as the one of

m\— [Calculation process list file] is created in the folder that
— Moddfie [Model file] is saved in, and [Calculation process lst file]is
created in the folder.

CAM calculati

CAMcalculation.gc2 — Calculation process list file
*CAM related files are created in [Calculation process
list] folder.

-

: [Calculation process sheet] related command

E

| Calculation process (Close) | | Calculation process (Recent)

Calculation process (New)
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<<Chapter2 Operating flow of CAM processing>>

How to register/change order of /delete file

Before you execute CAM calculation, register the [Profile] that is created in the model file, to a [Calculation process
list].
[Profile] that is currently activated on the [Control windowj] is registered to [Calculation process list].

(1) Activate the profile you wish to register.

Eini
[|Ztinin

Profile (Add to process)

=

Control Calculation Simulation/Op

% [CaMmodelt X | B
glLocal 'Iﬁ SOL I_

(2) Click the [Profile(Add to Process)] button.

No. Piofile | Cuttingtdode | ToollnitialPosition
1 ZroughOl ¢ Z-level Rough Cutting 00100
2 Fini01 Z-lewel Finizshing 00100 A H
3 Zlini02 Z-level Finishing 00100 (3) The prOﬂIe IS reQIStered'

Imnum CAMcalculationl.gc2

Q To [change the cutting order], drag the number of process with the left mouse button.

Frofile | CutingMode | ToollnitialPosition
....... Zroughll ¢+ Zlevel Rough Cutting o000

Firi01 Z-lewvel Finishing 00100

Zhini02 Z-level Finishing 00100

If a process, which has the different too initial position from other processes, is registered,
a warning message appears.
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<<Chapter 2 Operating flow of CAM processing>>

<<Exercise>>

Register profiles, [ZroughO1}/[FiniO1}/[Fini02] to a Calculation process list.

(1) Set [Zrough01] as active layer.

"Profile harie -

: I
— - (2) Click the [Profile(Add to process)] button. LE
Conimol Caloulshon St
% e A= 3) [Zrough01] is registered to the calculati list
i : r n pr :
S¥a) ERWEE .3”'-]- (3) [2rough01] is registered to the calculation process i
.............. ettty

(4) Set [Fini01] as active layer.

Profile name-

|_|j- , — I
! Finil1 (5) Click the [Profile(Add to process)] button. LE
it Cabcudstion = 1 ﬁmhl
[ — = S . .
% x | (6) [Fini0O1] is registered to the calculation process list.

Egi'-ﬂtd Tim |.5|:||_ I

Hew Frofle | Culingdode  oolndisPositio

Fy F;
Al cameateul ationd ez [

(7) Set [Fini02] as active layer.

Frofile name-  ——————————
_IZfiniDE
a

Fiti i S
G X ||A
| Efecs > EJA | 1200 [

Moo | Prolie Cuttng¥cds | ToolndisPo: (9) [Fini02] is registered to the calculation process list.

1| Zwughdl | Z-kevs Aough Cutting 001w

(8) Click the [Profile(Add to process)] button. EE
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<<Chapter2 Operating flow of CAM processing>>

How to start CAM calculation

After you finish preparation for executing CAM calculation (Create Calculation process list/Register profile),
execute calculation of [Profile] to create [CL data].

(1) Select a process that you wish to execute calculation.(To select all of processes, clicklNumber].)

Contral Calculation Simulation/0ptimization NC 18
’7% [ebmoden X B ot ie @ Bl (S8
1 E ILocaI 'l ﬁ SoL I MatCorverted % % E % J__J-'J

Mo Prafile [ CuttingM ode | TodlnitialPosition | ClearanceZ | ToolShape | Stack N CaleStatus [ OptStatus HC
1L Zrough01 Z-lewel Rough Cutting 00100 100 D10RA Mot processed - -
2 Fini0 Z-lewel Finizhing 00100 100 DER4 Mot processed
3 Zini02 Z-lervel Finizhing 00100 100 DERZ Mot processed

| |4| | | blbll\cﬂca'l culationl.gc2 /

(2) Click the [Start] button.

" Control Calculation Simulation/Optimization MC b2
% [CaMmaden Xlle Besw Bl | S5

EILUCE" 'l A || 500 I NotConverted % % E% ?

Mo Prafile [ Cuttingtode | ToolnitialPosition | ClearanceZ | TaoolShape | Stock ff CalcStatus | Opt5tatus HC |
1 Zroughl Z-level Bough Cutting 007100 100 D10RS 1 Calculating - -
2 Fini01 Z-level Finishing o100 100 D8R4 0.5 “waiting
3 ZfiniD2 Z-level Finishing 00100 100 DER3 0 "waiting

(3) When calculation ends normally, [Normal] is displayed. ([CL data] is created.)

Control Calculation Simulation/Optirization MC b=
% [Earmode X | B & iy W B B
= ILDC&| 'I ﬁ 500 I MaotCorverted % % E h:"; J__j"

Mo Prafile [ Cuttinghode | ToollnitisPosition | Clearancez | TaoolShape | Stock I CalcStatus I OptStatus HC |
1 Zroughl Z-level Fough Cutting oo7i00 100 D10RS 1 Marmal - -
2 FiniCi1 Z-level Finizhing oot00 100 DE R4 05 Mormal
3 Zlinil2 Z-levvel Finizhing o000 100 DER3 Mormal

The selected process can be calculated separately.

S X |8 Bous |eua 38
miﬂ !J'LMTHEE CTE HedCorwartad] | %ﬁ@ﬁﬁ -"_I/

0010 108 DIORS

When calculation is started, [Model file] is overwritten. Please note that if multiple [Model files] are

opened, all of processes are overwritten simultaneously.
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<<Chapter 2 Operating flow of CAM processing>>

<<Exercise>>
Execute [CAM calculation].
it e FHE——r
ﬁim ‘K B EJue  Eam |35 (1) Click the [number] button to select all of processes.

IBE TS 0 T e R AEES

T e, s BT
A Meluw |nh|aaiﬁ=mt_

(2) Click the [Start] button.

Copr | i, - Haadece Tt TR
oY o m——— R R

B R S o e o 1 5 (3) When calculation ends, [Normal] is displayed.

If [Abnormal] is displayed instead of [Normal], right-click on [Abnormal], and select [Show calculation
Error] to confirm the cause of error.

| Error [
Show CL
Trace CL
Show CL by Segment
Show CL by Feed

Edit CL
1md CL

Show Calculation Error |

Clear Calc-Stakus

Clear All Calc-Status ’

After you confirm error message, click [X] button to close
the window.

] Tee—— Faga 1] =5t Calculation Passmaters> Mo caloulation area surface specifind

Calcul ation f
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<<Chapter2 Operating flow of CAM processing>>

How to confirm calculation result

Right-click on [Calculation result(Normal)], and confirm [CL data] that is the calculation resullt.
CL data can be displayed using [Show CL]/[Trace CL}/[Show CL by Segment][Show CL by Feed)] function.

Control Calculation Simulation/Optirization MC b=
% | E X | = & iy W : S
= ==
Bloed CIENE | so [ oo
Mo Prafile [ Cuttinghode | ToollnitisPosition | Clearancez | TaoolShape | Stock T =t I OptStatus [ HC |
1 Zroughl Z-level Fough Cutting oo7i00 100 D10RS 1 Marmal - -
2 FiniC1 Z-level Finishing 00100 100 D& R4 05 " Shaw CL -
3 Zlinil2 Z-levvel Finizhing o000 100 DER3 1] Mormal -
Trace CL
Show CL by Segment —]
Show CL by Feed
Edit CL
1md CL
Show CL Save CL As

Show Calculation Error
Clear Calc-Stakus

Show all of CL data of the selected profile.
* All of CL data can also be showed by double-clicking [Normal].

Clear All Calc-Status

Trace CL

| shaw Caleulating L Traste Show CL data trace of the selected profile.
[ T (N S R |

i-Paianeber
Culting sechon racng it

J

Frame step function in backward direction

4
: Pause
=t GO0 Eacig rate ol IEI
J p | Start/Restart
a5 Show CL trace with tool shape
Stap L
S IEI Frame step function forward direction
i W | Stop
T~ Inhimatan
Showtool shape ON
Show CL by Segment
L Show CL data of the selected profile by the segment.
R
H g Za SO0 j‘ aign | sesiton| R |
e L2TRE0 T wor | s
I*ha EZ-coo0 x|
Show CL by Feed
Show CL data of the selected profile by the Feed rate in
T L
& Pot |Paszive | color. (This function is not used in this text book.)
Fastunbgl 11
F i |
1 ]
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<<Chapter 2 Operating flow of CAM processing>>

<<Exercise>>
Confirm the created [CL data].
el Cikoadion - e e L —
G —— X|® @ene Gae 85 gt
EREBE IEE o« — v R RGBS (1) Right-click on [Normal] of [Zrough01], and select
CET e s e e T [Show CL by Segment].
A Fin Zlevrd Py opa nm ERy 06 . . e . .
i B S e ZH z 2T * In [Z1evel Rough Cutting}/[Z-level Finishing], if [Show
:EEI CL by Segment] command is executed, CL is showed at
T each Z level.
";‘;;‘.?,,m Click the [Next] button to confirm CL data at each Z level
o Ml from the start Z level.
%TE?::_ E 3 @ene ;a_ugﬁ_n

(2) Click the [Clear CL] button to clear the displayed CL.

- Note -

You can set color or method of showing CL on the [CAM Environment] window.
To confirm [CL data], at least the items marked with :)elow, are necessary.

s | CAM Environment: Distinction Color/CL Color

(Fourteenth icon on the right toolbar)

Frvianment | ervronnent i
Fie | Disénchon Coor Fi= | Eriiy Color Gk io Color
At shoget g [ CLShowng Seting W CLEok | Conliodlin #0dn shaps seting | 0L Showng Sating | CLColoe [ Conmel kam
- Codat- 'wm il Sppinach [ I'J' Ezpape ' Trace E:'

I+ Faand ¥ Diplay GOO

™ Erbiy by I¥ Duplp dgprosch — i s s
= Dendn Imm_ | 1 1 1 7+
Exch il ¥ Daplay Esoape . - - S
 Earsenemt)| ||| . Db syt Wader caeet [ - [ 2 [0 1
= : = [H| 3

Calirg Settion Ertiy fyps - I

Line wsight i + + |
The Live i of HE oy —— — s Il s -
< S !.'JI cEE- | | - EE|

Last [0 worss [ TN | |

o ENMEY  E
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<<Chapter2 Operating flow of CAM processing>>

How to create work (For executing cutting simulation)

When calculation ends, if you wish to confirm solid shape after cutting, execute [Cutting simulation].
(If you do not need to confirm solid shape, omit the operations in page 48-57.)

(2) Click the [Work(New)] button.

(2) Input [Work name].
* Input alphanumeric characters within twenty three
letters (Alphabetic for the first letter.)

(3) Input [Mesh width].

(4) Select [Work shape] for [Creating method].

(5) Click the [OK] button.

Q What is [Mesh width]?

Collective entity, which is a cuboid of [One side = mesh width], is defined as solid shape for
[Cutting simulation].

The smaller [Mesh width] you input, the higher precision of [Cutting simulation] is set.
However, calculation time increases at the same time. Therefore, specify proper [Mesh width] depending
on the cutting shape.

Mesh width
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<<Chapter 2 Operating flow of CAM processing>>

<<Exercise>>

Create a new work file [work01]. Set [Layer 10] for active layer to show material shape.

(1) Click the [Work(New)] button. |=§|

work (vem) =l (2) Work name  work01
S
LETE . (3) Meshwidth 0.1
Tobsrance: |02
Im (4) Creatingmethod ~ Work shape
= Yafnihshhans
™ Wabhus
S e KT | (5) CI|Ck the [OK] button
wls | 100 = Iu
i ilj_
== F:l_. II.._“
= e

’ (6) [Work] is created.

Work name————
IworkD'I j
Creating method

’}Workshape
“work, | v|

Q [Work] related command

Work(New) Work(Edit) Work(Register in process)

49



<<Chapter2 Operating flow of CAM processing>>

How to set material shape for work (For executing cutting simulation)

Set material shape for work in [Shape setting] on the Control window.

<Control window>

x|

—\Work name

IworkEl'I j

i~ Creating method

I‘Nnrkshape

I
Set area.. |v|

Jig *
Specify deletion |«

Calculation arigin

dli

Offzet

Mesh width 101
Talerance - 0.05
Work, sizef] .0
Work sizeT] -0
adork sizelL) 0

MHumber of meshes(Max ] 2048
Mumber of mezhes(=]: 0
Murnber of meshez(v] 0

50

/

(1) Click the [Work] button.

(2) Specify surfaces for material shape.

Specify by area:in

(3) Press the center mouse button to determine the

specifying.




<<Chapter 2 Operating flow of CAM processing>>

<<Exercise>>

Set [Layer1Q] for active layer.
Next, set [Shape setting] for the created [work01].

(1) Click the [Work] button.

(2) Specify surfaces as material shape. (Specify by area: In)
(3) Press the center mouse button to determine the
specifying.

After you set shape, confirm in [CAM mode]. (It is displayed by the color specified in [CAM Environment/Distinction
ColorAWork].
Then, set [Layerl] for active layer.

f | ‘:
@ If small [Mesh width] is set for [Work], an warning message appears.
Click [OK] to close the dialog, and change the value on the [Edit Condition] dialog.

o

B the: cuierd seting. b ruside of e chies b aees B i

Ciwrend qeling - 7 1 LA menanment
wesh gty [T Hestirambes iea]

=

Set 0.073 or larger value

N-u.—P

When [Valug] is selected, [Work] of cuboid shape is created by the specified value.

Diigi
o [
EEn |
= [D_ T

Work is created at the smallest value of XYZ coordinate value as the base

point.




<<Chapter2 Operating flow of CAM processing>>

How to start cutting simulation (For executing cutting simulation)

Register [Work] to [Calculation process list], and execute [Cutting simulation].
Before you execute [Cutting simulation], change the [Optimization Status] from [-] to [Not processed].

(1) Click the [Work(Register in process)].

Q' Clicking this icon is also available.

Register in process

=N

(2) When you register work, [Work name] is displayed in the [Simulation/Optimization] area.

Contral Calculation Simulation/ 0 ptimization

% Jcammagen X &y W@
. E ILocaI lﬁ S0L I Converted I "»

Simulation/0ptimization
= o iy @
Wwhork, IworkD'I MotConverted

(3) Click the [Optimize All] button.

i~ Conilind Calpdation - i ————— -HG———— |- i ——
%ﬁ;m— X %wﬁ ﬁﬁ_ﬁa__i!z@;ﬁs}

ERaET | Cotecbdide | ooliofalPostio! L'-b-lm:_ﬂ_ | Totshaps' | Shock CalcStalu: i OplStatus |
1 | Dowhl)  ZlewlAeowghCulng - 00700 100 010 RY 1 Hueal :

2. | Fol Tdervel Frizhing noIm 100 DER4 05 Hatral

3| Zhe Zdevel Frishing 001 100 DERT 0 Hamal

(4) [Optimization Status] is changed from [-] to [Not process].

- Continl Calcsst ~Siddhon/Opsmication ———— FMC———— ~ME——
& P X|& svoe |BBe S5
lﬂ_m Bfloed =] EE_!_WK b0l NorCoenesed | € g @&5 ,
Bl o wnwe s | edee [ ses | camew [ oeoen
Bl il Zdeves Flough Cuting. 0 103 Ed D0 RS i “Homal oot processed
2 Frily Lol Firketeng (RN R L] 00 D R4 5 Moizal it P
3 Zhrill2 Z-krvel Firishing 001 o] DER3 0 Homal ofHn! rocersed

(5) Select process you wish to execute calculation. (If you wish to select all of processes, click the [Number]
button.)

(6) Click the [Start] button to convert work to solid shape. (Not Converted >> Converting >> Converted)

Simulation 0 ptirmization

" Control Calculation Simulation/0 ptimization

Simulation/0 ptimization
X|lE Bssw = B Eoiis®

- EILocal jﬁ wiork Iworkm INotConverled ]\l* wiork IworkU1 IConvertingI ||* wiork IWkam I Converted I

(7) After work is converted to solid shape, execute [Optimization]. When calculation for optimization ends
normally, [Normal] is displayed.

~Conhiol Caloulaton 1~ Samubation O ptimizal “HC M
Ly Eibimocen X B Byuw \ BEes 5%
I.E!Lm-al - ;‘;‘ﬁ_ R :@#@EE’}
[(Fa Pl | Culiogbods | colriiPoston  Chatancss TooBnops  Ghock | Calohtae Dini3falus
|7 | Teghll  Fledi Pouh Gl 00700 100 DI0AS T Heimal ofloinal
N=E Fanill Zdevel Fnlslm Do 104 DARd 0s Hoimal oflomal
3 22 Zidoved Fini 00700 100 DERI 1 Mo o onal
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<<Chapter 2 Operating flow of CAM processing>>

How to display work that has been converted to solid

= Simulatiessedkadmiz ation
= 5 1y @
SOLI

Show Initial Work Solid

Confirm initial work shape by [Show Initial Work Solid] function.

How to confirm information of work that has been converted to solid

— Simulation/0phimization
= — P
= %
el I Show Initial Solid Work Info

Confirm information of initial work, such as mesh width.

What if you register work by mistake?

[ Simudation Optimizatiog Cancel the registration, and register work to calculation process list
& 5 again

soL | Clear Initial Solidwork

Where is [CL data] file saved in?

Each calculated data files are automatically controlled as in the figure below. If you create [CL data] by
the basic CAM processing, you do not need to specify files directly.

/ Folder \

| Model file(gmd) |

/ Calculation process list fol&r

I Calculation process list file(.gc2) I

/ Process \

| Initial work solid file (.gso) |

/ Proc000 \ / Proc001 \ / Proc002 \

| Normal.gel (Calculated CL file) | INormal.ch (Calculated CLfile) | INormal.ch (Calculated CLfile) |

| Opt.gel (Optmized CL fil) | | Optgol (Optimized CL fil) | | Optgcl (Optimized CL fil) |

IWorkgso (Solid file) | IWorkgso (Solid file) | IWorkgso (Solid file) |

Other file Other file Other file

* Only when you execute [Cutting simulation (Optimization), [Opt.gcl] [Work.gsa] files are created.
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<<Chapter2 Operating flow of CAM processing>>

How to confirm simulation result (For executing cutting simulation)

Right-click on [Normal] of calculation result of [Optimization], and confirm the optimized solid work piece.

Conhiol Caloudaton — 1~ Samubation O ptimizal -HC ll-H}C—
5y Eiinadh X IE Bose | HBEas 55
| DEEE B~ TES ok Foi comit | e 5 [ 55 5
[(ha Peoie | CullngWode | cclraPosto]  Chamnces Toofhaps | Stock | Caobtae |
[0 Zmmhll | i BoachCfe. 00100 10 T s numw Shew Cpt 0
N=E Fonill 2 dmvel Finiching Dos0n 1] Dl Fe ns Nc_\rmal afr Trﬁpﬁmﬂ
3 il Z-hu:{Fﬁ i 00300 100 DERI i Nemal ool Srow Cptinized O, by Sequent
S Cptiized 0L by Feed
it Cptemired (L
Saer Dplimised CL As
Show ORIz aton Exroe
Chear Opt-Shahus
I S Sobd Wark
et Optivization
Aemove Current and Subzeguent
Show Solid
# Show workpiece 1. Display solid work piece of the selected profile, which cutting
B ol Q5] has been performed.* [Show viewpoint] can be edited.

# Show workpiece

Light source

Show Solid (Shading)

# Show workpiece Jidf Display solid work piece of the selected profile, which cutting
] has been performed, by shading.

* [Light source] can be edited.

# Show workpiece

Show viewpoint/ Light source

Set Yiewpoint and Lightsource

—iew point Lightzource

I~ Inverse Height |35_: Height |22_:l
¥ Show axis | Dirsction |45 =B Direction |4u :l
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<<Chapter 2 Operating flow of CAM processing>>

In showing solid, area that is cut in each process is displayed by different color.

Initial work solid  Blue

Thefirst process solid  Dark purple

The second process solid  Yellow

The third process solid  White (The fourth process and later process are displayed in the same

color order such as, Dark purple, Yellow, White. This color order is repeated.)

Zoom In/Out: Zoom infout to display solid. (For executing shading function, it is recalculated. )

Reset color: Reset the solid work piece of each process that is displayed by different color to
initial work solid(Blue). * Once this function is executed, solid cannot be restored.
Zoom Extent: Zoom up to enlarge entities to fill the window.

|2

=

L
L

-

57

Savecurentview. Save the current view to apply it to the next showing solid.

If you wish to rotate solid work piece by pressing the right mouse button?

[Show solid] function can be used more efficient with the mouse operation.
Close cam-tool V3 or cam-tool MX , and execute [ChangeSolView.exe] file that is stored in
the [Installation CD-ROM].

[Eange “Show, Workiere™ 3 | M EI
D‘ II* Pl cherm 5 how wiorkPiaca® 10 e ||* & ymgm,mﬂww
ChanegesolWiem.exe o
(1) Double-click | R twed | I : I

Show solid/New function

* [ChangeSolView.exe] file can be copied such as on
the desktop.

*To restore the previous function, execute the file and
select [Old].
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<<Chapter2 Operating flow of CAM processing>>

<<Exercise>>

Register [Work] to Calculation process list, and execute [Cutting simulation]. And confirm [Solid work piece] that has been cut.

! 5 Bass "* . E Bl o s @ (1) Click the [Work (Register in process)] button. %

; @i ldfombmdl

drwm'

(2) [Worko01] is registered to [Calculation process list].

(3) Click the [Optimize All] button.

(4) [Optimization status] is changed to [Not process].

R e 5) Click the [Number] button.
’ W X E mwae nh'n| ;ﬂ-| ¢ ) [ ]

(6) Click the [Start] button.

(7) When calculation ends normally, [Normal] is displayed.

(8) Fist, confirm the solid after cutting.

Click the [ Show initial solid work] button.

# Show workpiece

5 @\
Shading/Mesh mode

(9) [Show work piece] window is displayed.
Click the [Shading/Mesh mode] button and confirm the initie
work solid.

* |nitial work solid is displayed in blue.

(10) After you confirm, close the [Show solid work] window.
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<<Chapter 2 Operating flow of CAM processing>>

(11) Confirm the solid after the cutting of the [first process]

has been finished.

Right-click on [Normal] of [Optimization Status] of [Zrough01], and
selec{Show Solidwork]

(12) [Show work piece] window is displayed.
Click the [Shading/Mesh mode] button and confim the
work solid.

* Area that has been autin the first process is displayed in dark purple.

(13) After you confirm, close the [Show work piece] window.

(14) Confirm the solid after the cutting of the [second process]
has been finished. * Area that has been cutin the second processis
displayed inyelow.

(15) After you confirm close the [Show work piece] window.

(16) Confirm the solid after the cutting of the [third process]
has been finished.

*Areathat has been cutinthe second processis displayed inwhite.
(17) After you confirm, close the [Show work piece] window.
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<<Chapter2 Operating flow of CAM processing>>

How to create NC data (1) - Create NC data on Calculation process list -

Create NC data on [Calculation process list]. NC data is output with [Tool tip] fixed.
Before you create NC data, change [NC] status from [-] to [Not created)].

(1) Right-click on [NC] of the selected process, and select [Setup NC].

|--m¥{,mm' laticrs

e % I-a' ot o _Eii& g@
|i5"“‘ IR || wos [k Convated #@55?

Ha Frolla Lidlighinds  |'colrdisPogho]  Cesance | Toofibeps | Shock | CakStda | OeiSter | 0
1 Ticughdl  Zheve RoughDwie 00100 o DI0RS 1 Foml YT

2 Finidl] Thevel Firitking a0180 100 DERE 05 Fiormal

a Tinlla Thervel Fricking Q0100 Heormnal

Shows MC Errar

(2) Set [NC creation] ON.

(9 Specity [Machine fie}
: ,

(4) Specify [Output NC file] i - —

. . FE&EFEHFE‘SEFEB;I"GFJI“ESEPESE
5) Specify [Coordinate System].

(6) Click the [OK] button.

* If NC data which has the same name already exists, confirmation dialog is displayed. If it can be ovenaritten, click

[OK].
(7) [NC] status is changed to [-] to [Not created].
(8) Select process you wish to create NC data.

(9) Click the [Start] button, and execute [NC creation].

A x| g"f;'@ Bme 8%
1] & mgl—_lﬂﬁ sk [0 @-@.55?

""" il i CalcStehes | OetSioany 0 !
zrwgrm Zdwntﬂw#ﬁ&m'-; m:nm u:o IS Kol apomd L Neibedes |
|y Leny e o Hamal ofome
¥ ZmEZ Z-lw\eIFnshru a0l 100 DERI i) Fomal ofiomal -

* [f NC data which has the same name, can be overwritten, click [Yes] or [All OK].

(10) When NC data has been created, [Created] is displayed.

~ Corhicl Caid ~SimaAdion A

] ?{ & Bobo [ﬂﬂm“ﬁﬁ:

FlE Bl Jﬁﬁ-m! coveisd | o B [0 B B
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| Ziewhll Sl AeughCdlne. 00100 100 moRs 1 Hiimel aflcimel el
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Q What is machine file?

Machine file is a format to output NC data.
Since format for outputting NC data is need to be changed depending on machine todl, it is used.
(Recommended file management) - C:/ cam-tool/ cam-tool Conf/ Post/ [ | mpf

What is Output NC file?

Since NC data is not controlled by [Calculation process list], specify a folder to output NC data.
(Recommended file management) D:/ cam-tool /NCD

Q Environment setting of [NC creation]

HC Setup NC Condition i

1) U U tackine fle: |cam-l00| \-"3\F'ost\SAMF'LE1-F'DST.mpﬂ J
=i g :
. Dutpuit in |glaphic products inc.\cam-tool W3IAHCD J

|
ok Cancel Update |

Machine file  Specify machine file.

Output in: Specify a folder to output NC data.
Update Specify [Machine file}[Output in] for all of processes on calculation process list.
OK  Specify [Machine file]/[Output in] for a processes that is newly registered to calculation process list.

* [Coordinate System] cannot be specified. To specify it, do the operations described in [Page.58 (5)].

Set [NC creation] ON/OFF by one operation

NG
EI%‘I%I
I

| NCAION | | NCAI OFF |

NCAION Set [Not created] (NC creation target) to all of processes of calculation process list.

NC AIlOFF  Set [-] (not NC creation target) to all of processes of calculation process list.

Z‘S NC data is created differently depending on the status of [Optimization status] on calculation process li

T =
e ' Helk=<= " Create NC data with the calculated CL data (Normal.gl).
S SGimd temw  Create NC data with the optimized CL data (Opt.gcl).
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<<Exercise>>

Create [NC data] on [Calculation process list].

Setup NC Condition x|

bachine file: |cam-t00l WaNPosth SAMPLET-POST mph fl

Dutput in |glaphic products incscam-tool VWIAKCD
I 0k I Cancel | I Up_;latel

Recommended file management

9 (oweEeq) |
Eim
E DB |

(1) Set Environment.

Click the [Setup NC Condition] button.

(2) Machine file:

C:/cam-tool/ cam-toolConf/Post/ [ | mpf
* Select a machine file for your company.

(3) Outputin
C:/ cam-tool/NCD
(4) Click the [Update] button.
When confirmation dialog is displayed, click [OK].

Carntalcwindow i1 |

o

(5) Click the [OK] button.

HE
maal s
gk aﬁ -
[ihepe. 1 CacSipin | Opitdn
RS 1 Floived ool
i1 Fra ns Hreval ol
& R3 1] Hawad oo
Ex. created NC data %
GOOG40G43GED
GI1G2820.

G20, Y0,

T01

HOE

S1000K03

G391
GI7GO0X-80.%75.
G15Z-95.

Mog

GO1Z-5.Fa0
GITEE.F110

(6) Set the status for creating NC data.

L

B | Click the [NC All ON] button.

(7) Select a process you wish to create NC data.
* If you wish to select all of processes, click the [Number] button.

(8) Click the [Start] button.

(9) When [NC data] has been created, [Created] is displayed.

(10) Confirm the created NC data.

Open a [NC data file] created in the folder that is specified for
[Output in], by double-clicking.
D:/cam-tool /NCD /ZroughO1.NCD
D:/cam-tool /NCD /Fini0O1.NCD
D:/cam-tool /NCD /Fini02.NCD
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How to create NC data (2) - Create NC data on Machining process -

Crete NC data on [Machining process]. When you create NC data, you can set conditions such as [Program
number], [Tool number], [Feed rate], [Create NC data of multiple processes as a single NC data].
And select [Tool tip] or [Tool center] for outputting NC data.

(1) Click the [Machining process] button.
kel fnOpbmizeson ——— 'H'L'—|[

- X|e Boaew TS
[[HEI—_'HEE RS e %@ﬁ%{

| _H_r._\______ I'.‘r.urandt 1 oclrialPosition &w‘ﬂ | . CabeShaluy | OpiSkahas | WL
1 Fowghl Zlwel RoughCulng 00300 100 l‘.'n! Machining process Hotrsal ciflpimal .
[T Aam Tdervel Firishing 0o 1m0 o Hoial aheimsl

3 Zindl2 Z4evel Firishing 00700 100 DERZ 0 Houral clbleimal

(2) Application of [Machining process] is opened, and processes(profiles) that calculation have ended normally
on [Calculation process list] are registered.

Fe Mode £ thow ATCRONT Sl Se o
ﬂﬁu EE :Jllu_'EJ HES
X -EXlﬁzfnlij-!Tli‘ﬁ". EvS5 B

R —

L= 1 =t - - - re rev

i o, DGl F0SKMEAETIAT ChMvedd] | 80O 50 TOOLHBNE | Mol procested 107 LG
R ChHedndston . Frdll AR 11T CiMmodell B A0 TONLKMAKE 1 Melprocaed  T0P 1] Pkl - 1001
3 ChHdeudabion . Tl JENENETIIE Chivodd] | EOD 30 TODLMAHE [ Mol prcessed 102 1 2mm nO 1000

@ Before you create [NC data],

Before you create NC data, [Environment setting] such as [Machine file], [Folder for outputting data] is
required.

N L K PN Recommended file management

Eﬁ'ﬂ'&}&'ﬂ'mﬁ T T B e )
o rER Ry SBeE AT BN e @
E? camiod

achinineg Frocess Envirooment Sheel =
s -
- 5 [eow |
, CONV
K Machrn Pusrel Pl £l yaPoin S LE T FOST gl _[i : - -
H i kb s e peosiis v el vTiD | : -
e R t-- _NCD
PP B ok v iniiactt e Stoan bl W LD _[| . -
wiorking | [rec peots e sk VIELH || L=
| cam-tool Co
Tree e reteea v ..II -
W, Add sdwrmon | E—- E DB |
Esberoen =i W R T
N .H mechafile
[ Tam HT Pl i bt i =
Dt |
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(3) Click the [ATC/POST] button.

i) i

O 1=EE [ s A =l
O 7 AOlis 3N Esld T RE «

wfi | M | Tooll | Cofrg e | Tod ram | E TR TR ] R ] R | Foske o | Foabeacka 2 | M Hichi Praareta P {Hie nisbe | Cosing sethed | Cake Dign
o wghll 108 T TOOLHANE P78 §F wm 1 3 18 SEHFLEIF05T gl ToF
] [T e T ] ' T T 15 SARPLET-IIST npd
A0 TOLKANE 1ot 1 WM 1ien ; 1,3 LAHPLET-FUST rot

(4) If necessary, edit parameters.

@' How to edit each parameter

To edit [NC file)/[T number]/[H number}/[D number][S(Spindle speed)/[F scale factor}/
[F scale factor2], double-click on each item on machining process, and input value directly.
To edit [NC machine file}/[Coolant method]/[Coordinate system], right-click on each item of the
selected process, and select a parameter you wish to edit. When dialog is displayed, input value.
* I (Feed rate) cannot be edited directly. To edit F value, input value for [F scale factor] or [F scale factor?].
F scalefactor [F x F scale factor] = Feed rate at cutting area
F scalefactor2 [F x F scale factor2] = Feed rate at Approach/Escape, Connecting move

How to edit parameters of multiple processes simultaneously (Select processes before you operate)

Set THD
Set THD number for the selected processes.
Sequential Value for the first process is defined as the initial value, and sequential number is
set for later processes.

BH

Skip. sequential For processes which have the same Tool name/Tool diameter/Tool radius,
the same number is set.

@ﬁ Set NCfile

Set NC data file name for the selected processes. If multiple processes are selected, [-1] [-2] [-3]
. are added to NC data file name.

% Set NC Machine file

Set N NC Machine file name for the selected processes.

LLI. Set coordinate system

Set coordinate system for the selected processes.

# % | Set Coolant method

Set Coolant method for the selected processes.
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(5) Select process you wish to create NC data. (If you select all of processes, click the [Number] button.)
To select multiple processes, use [Shift key] or [Ctrl key].
If you create NC data of all of processes simultaneously, select all of processes before operation.

(6) Click the [Start Postprocessor] button.

73 Pinchiniag Fraceo T i

Pl Mok Ve RTCPOST, - Swadation(T) - 5 el
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| Ml | Toull | Cofrg wiu | Todvam | | S AEHC D] : oot | ool acka 2 | M Hirchir Praarscta Pl TH e nisé | Ol mathed | Gk Dign
Exashil mns Bl TOOURAME o el L] ¥ ¥ 18 REHFLETFOST il
FiedT) L] w0 OGN 4 O R 15 SARPLETIST ngl
e [ A0 THRANE _ticd praces 1 1 | O | 18 AAMPLEA-POST ot
ulm 8T P
(7) Set [Program number]. £
Progeam rimbor T ool rsbier - .
St 1 [ Moot outpat the same rumber
(8) Set [Tool number]. Incizmert: [i g
e Dnenceme— | & Speste [
- Flist mmber
s [ T Motoudput

Program number
Start  Specify program number. If you create multiple NC data, program number of the first NC data is

specified.

Increment  This function is valid when [Multiple] is set for [Create file mode]. For the second NC data and
later processes, the value specified here is added to each program number.

* To output program number in NC data, open the [Set Machine Parameter File] dialog, and click [Edit Macro].
(Operation of [Edit Macro] is not described in this text book. Refer to On-Line HELP of Machining process.)

Tool number
Not output the same number

Set not to output tool number when sequential processes have the same tool number. Next tool number is
output in NC data for preparing tool change in the next process.

Final tool number
Specify the tool number for the final process.

Specify: Specify number for the next tool number of the last process.
First number: Specify the first tool number for the next tool number of the last process.
Not output  Not output the next tool number of the last process in NC data.
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]
(9) Set [Create file mode]. Program rurber——— ( Tool nunbier
aart ! [v Mol owpes the sams romber
Inci=ment |1 -
¢ |
T Divide NC data— | | gf_":’“‘ }
Wl et
freeee [ H Mok culput
- Cinepa e macks:
o - NI e~ 1
i Foidee  {Cts nehcam-ool VINHDD _]
1 Ml fchadd] 0N —
il [begicen]

Single  Create a single [NC data] with [CL data] of multiple processes.

It is available to output command of tool change for each process, depending on the setting on [Set

Machine Parameter File].

Loauta bl zocis —

|CLdaIa0fprooessA I
\ TR rriwcia
£, Ml D ammn]

Asingle NC data

e | =
| CL data of process C | /

r_.‘..
Foiciet :J-r\-c-\:mlcr.\l‘r'J‘NII)J
Fi

w

<
ISl = S

*When you select [Single], input [NC file name].

Multiple (Individual): With multiple [CL data], create [NC data] separately.

For each NC data, [START] is added to the start, and [END] is added to the end.

Chasbs e rrnfe
| CL data of process A |—>| NC data of process A | P T L ==
iy [Inaorhual] i
|CLdaIa0fprooessB |—>| NC data of process B | —

| CL data of process C I—PI NC data of process C l

Foiglor |01 2 e L0od VR _J
Fie

[ k.

*When [Multiple] is selected, profile name is specified for [NC file name].

* Since [GRP file] is for our DNC device, basically set it OFF.

Multiple (Division): After a single [NC data] is created with [CL data] of multiple processes, NC data is divide by
process. [START] is added to the first NC data, and [END] is added to the last NC data. Nothing is added to the other NC

data.

| CL data of process A |\ , | NC data of processA |

[smapesss |—>
| CL data of process C | ,

Asingle NC data

\ | NC data of process C |

=l | NC data of process B I"""“-““‘”‘" |
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<<Chapter 2 Operating flow of CAM processing>>

(10) Click the [Machining data] button and set [Machining data] OFF, and click the [OK] button.

=
[rpaTTE— |- Program pumber | Tool nunber -
» s Sl ! [¥  Het et the sane rember
i | Increment Jll_ —Find sl prambes
T~ Diveds NC data— || if“:::-mh—
| - Cingta [ia moda
S & Singe i i
[ I Cancel | e ; F:;ju ic:s e Aam o YIHOD _]
CombDegn | |
(11) Specify [Output type]. B
(12) Specify [Feed rate].
(13) Click the [OK] button. Oefrs chieecinisiing | | kiaibiasa 1)
Dl B Fead rale
i+ Toelp ¢ Tool cemsr 1% pe Mirte 1 persevokition X
[ o | Caricel
(14) [NC data] is created.
x| / ! E f NC data with the same name already exist, confimation dialog
& MC data created, appears. If it can be overwitten, click [YeS]
o x

@ This file already exists, Overwrite it?
e |

(15) Click the [OK] button.

(16) Close the [Machining process].

#% Machining Process ¥3.1

Mode Edit View ATC/P
[ mew Chrl+N
= Open... Ctrl+0
& save Chrl+5
Save As...
Recent File

(17) Confirm the created [NC data].
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How to create process sheet

When you create NC data, you can create [Process sheet] using [Machining data]. Read [Machining data file(CSV
file) that is output on Machining process to the file such as Excel with macro file.
*  CSV(Comma separated value) file is a comma-deliminated text file.

(1) To create [Process sheet], dlick the [Machining data] button on [Start Postprocessor] dialog.
(Click the [Machining data] button with the procedure written in [P65 ], and setfiles as below)

et Potpeoceasae =
Frogesm membes Ptk ruvibesy
o 5 [k ot e saees reamben
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™ Tt cot BETE
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I ™ Mt cadpad
Casbe Tieomocds
P Ky
Py [etoicanntvRD |
b Prebedial} = | -
™ Wl Dt
i M il ks I | o ool VB B e caw J
o e Iﬂmmlmﬁe iz hzsrrelool Vgl \MeF s o I
e »
uzid (e [ G bat

& Teolip ¢ Todkcoris = p M, - e pmsrodubion

—1 e e R

(2) Set[Machining data] ON.

(3) Specify [Machining data file]. (Refer to the following note)

(4) Specify [Machining data format file]. (Refer to the following note)
(5) Set [Processing after creating machining data] ON

(6) Input a [Macro file]. (Refer to the following note)

(7) Click the [OK] button on [Machining data] window.

(8) Click the [OK] button on [Start Postprocessor] window.

As a samplefile, the falowing [Machining data format file], [Machining data file], [Macro file] are available
for [Process sheet].  Specify the following settings for creating [Process sheet], and confirm.
To use a sample file, open Excel, and read [Machining data file] of CSV format.

Machining dataformatfie | C: /cam-tool/ cam-tool Conf /Post /NcFile.csv |

Machining datafle | C:/cam-tool/ cam-tool Conf /Post /NcFile.csp |

Macrofile
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(9) [This file already exists. Ovenwrite it?] >> [Yes]
|

@ This file already exists, Overwrite it?

\ 4

(20) [NC data created] >> [OK]

CLManager ﬂ

& NC data created.

\ 4

(11) [Do you edit any file after creating the machining data?] >> [Yes]

CLManager I il

@ Do you edit any file after creating the machining data? .

fes Mo |

A4

(12) When Excel is opened, click [Enable Macros].

Microsoft Fxcel El@l

CUCAM-TOOL i SPROOESELIST ok contains macnos,

Nuacrog By conkaen vinses. [t b b safe 0 disabbe macrod, but ¥ e
irsrind aee bgbimale, oo might fose o funcbonaily,

More [rfo

(13) [Would you like to create the process list?] >> [Yes]

Microsoft Excel

Would you like to create the processlist?

fes Mo
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68

(14) Calculation process list is created. (If necessary, save the file with a name.)

GP-PROCESS LIST
Product No. Product name Parts name Drawing Mo, | Create by MochiGIGP Approve | Confirm | Create
MRETE? Sample-Unt Sarmple-Model SH01674 Date at TAIAPF 006
Machine name Material Base Positlon Tool origln . .
GP-HachneA SE5C 0o 40,100 Sl e R R
o, C e name | Cutting moda | Tool name | Tosl iype|ToolDIa] T | H | & | F | W [ Zmin | Zimax |cmgie [cingin ]
T | RGHOT | Zleve Raugh Cutng| TM GP_I0RE | BelL | 100 | 1 | © (5200 (4000 - | 300 | 1000 | 4555462 | F0123 | 151,089
7| P Tlevel Finvshing | TM NG dRE | BALL B0 | 7 | @ |50 30| - | .03 | 1000 | 2995451 | 31908 | J62.064 |
Fievei Fimshing | TW_AC_3RB | BALL G0 | 3 | 5 (4900|7800 - | et

3| PR

000 | 5525602 | 82352 | A93060

|
Total | 122557.15] 18:44:07 [1,106.133

If macrofile is not started, set the security level of [Excel] to [Medium].
[Menu bar] >>[Tool] >> [Macro] >> [Security] >> [Security level: Medium

2 Wicraznft Fyved - MoFile oy

Shage Warkoonk.
Erobadion ]
O Dollsbiralasn b
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<<Exercise>>

Create [NC data], [Process sheet] on [Machining process].

m Before start Machining process,

G b
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Set Environment

to the machining process when you open next time.

m Create [NC data], [Process sheet]
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Start [Machining process].
Click the [Machining process] button.

Set environment in the [Machining process].
Click the [Set Environment] button.
Set as in the description in [page 61].

Close [Machining process].
* Once you set environment one time, the settings will be applied

Start [Machining process].
Click the [Machining process] button.

[Machining process] is started, and profiles, which
calculations have ended normally, are registered in the
calculation process list.

Click the [ATC/POST] button.
Items displayed on the [Machining process] are changed.

Confirm that [Machine parameter file] specified in the [Set
Environment], is set.

Select processes to create [NC data].

Ex.) Click [Number] to select all processes.
*To select sequential processes, press [Shift key] when
selecting.

Create [NC data].
Click the [Start post processor] button.
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Ex.) Created NC data

4
GOOG40GAIGED
GINTGEEZ0.
G2AX0.Y0.
To1

WOE

S1000M03

L3
GI7GOOK-80.Y76.
G18Z-95.

Mog
GO1Z-5.F80
G17¥E.F110

[Start Post processor] dialog is displayed.

Select [Create File mode].
Ex.) Multi [Individual)/ GRP file : OFF

Set environment for [Machining data].
Refer to the procedurein [page 66 - 1.

Click the [OK] button on the [Start Post processor] dialog.

This file already exists. Overwrite it?
>>[OK]

[NC data created] >> [OK]

Do you edit any file after creating the machining data?

>>[OK]

Excel is started. >> [Enable Macro]

Would you like to create the process list? >> [OK]

Process list is created.

Confirm the created [NC data], [Process sheet].

Double-click to open the [NC data] created in the [Output

folder].

D:/TOOLS /NCD /Zrough01.NCD
D:/TOOLS /NCD /Fini0O1L.NCD
D:/TOOLS /NCD /Fini02.NCD
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Chapter 3 Rough Cutting Z-level Rough Cutting

‘ Chapter 3

Rough Cutting
Z-level Rough Cutting

71



Chapter 3 Rough Cutting Z-level Rough Cutting

Overview of Z-level Rough Cutting

This is the function that tool travels around in Z direction with the fixed tool center (Z-level traveling) to perform

rough cutting.

This strategy always performs down cut cutting, and output NC data consists of GO1 with simultaneous two axes.
Simultaneous three axes for slant cutting

Cavity area and core area are automatically recognized by the system, and a shape with both areas can also be
cut.

This function is used on the premise that slant cutting is always performed by Ball end mill. Therefore, if you use
Flat end mill or Radius end mill, select the one with end cutting edge.

m  Cutter path for cavity shape

Z-level cutter path at each Z value |
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m Cutter path for core shape

Chapter 3 Rough Cutting Z-level Rough Cutting

Z-level cutter path at each Z value
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What are needed for model shape? Precautions/Restrictions

To cut cavity shape, the followings need to be prepared as model shape.

Cutting shape  Parting surface  Check surface
Surface that defines calculation area in plane direction  [Calculation area surface |

‘ | Check surface |

A

| Calculation area surface |

Precautions for creating [Check surface]

A\

Create a [Parting surface] at a starting position in cutting Z area, and specify both parting surface and the cutting
shape as [Check surface]. If [Parting surface] does not exist in [Check surface], cutter path will be output outside
of the shape. And if a hole or a gap is found in [Parting surface], necessary cutter path may not be
output normally or invalid cutter path may be output.

Cutting Z area

1 |Check surface 1 |Check surface

Precautions for creating [Calculation area surface]

Create [Calculation area surface] , so as to be larger than [cutting shape] and smaller than [Parting
surface], viewing from the top.

e -

+ Calculation area surface 1 Calculation area surface
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To cut cavity shape, the followings need to be prepared as model shape.

Cutting shape Check surface
Surface that defines calculation area in plane direction [Calculation area surface]

| Check surface |

-

| Calculation area surface |

A\

Precautions for creating [Check surface]

Create cutting shape with closed shape, and specify it as [Check surface].
Creating bottom surface is not required.

oK | - [Check surface] — [Check surface]

Not OK

Precautions for creating [Calculation area surface]

Create [Calculation area surface], so as to be [tool radius + a] larger than cutting shape, viewing from
the top.

If the size of [Calculation area surface] is exactly the same as the one of cutting shape, tool center
can move only up to the contour of the cutting shape.

C

toolradius o - tool radius o
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m Restrictions for [Calculation area surface] For both cavity shape and core shape

76

Create [Calculation area surface] whose mesh (UV parameter line) cross in a direction perpendicular to each
other.

Available Not available

Original surface whose mesh (UV parameter line) cross
in a direction perpendicular to each other

Original surface whose mesh (UV
parameter line) do not cross in a direction
Trim surface whose mesh (UV parameter line) cross perpendicular to each other

in a direction perpendicular to each other

Create [Calculation area surface] that is parallel to [XY plane of work coordinate(Work plane)].

Not available
Available
Tiltin XY direction (parallel to [XY plane of work Rotate in the direction other than XY
coordinate(Work plane)] direction
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Work(Material)/Calculation area surface

For core shape, create [Calculation area surface] so as to be [tool radius + a] larger than work (material).
If the size of [Calculation area surface] is exactly the same as the one of work (material), and calculation
is executed, tool may collide with work in Z direction. However, performing approach in plane direction
prevents tool from the collision.

tool radius «a

Calculation area surface Calculation area surface
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How to set cutting model shape ~ Control window

Set [Check surface] in [Shape setting] on the Control Window.

r— Profile name-

IZroughD‘I j

— Cutting mode
lZ-IeveI Fough Cutting

— Control page
Add | Deletel
[~ Succeed

\

Click [Check surface] button.

— Shape ettin
Check surface |+ 3 Specify surface to be cut.

T ————— |,| * For cavity shape, specify [Parting surface] as well.

Calc.area suf. | v|

Cutting area surf, |v| Press the center mouse button to determine the setting.

Caloulation area surface

Offset Mo offset
Add| offset value :0

Cutting area surface
Offzet Mo offset
Add| offset value 0

Cutting £ range. .. | v|
Calculation oliginl

Frecision setting

& Manually
= Automaticaly

" ElProfile [ yark |

To set [Setting shape] again, press ¥ button on the right of [Check surface] button, and click
[Clear Part] or [Clear Alll. When you execute [Clear All], confirmation dialog appears.
Click [OK] button to execute the command.

warning x|

= LClear the curently specified [Check surface] All.
f@ K2

T Glearalpages

Caneel |
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Exercise

Set shape using the model file of ashtray that you created in the [Text Book for Intensive Course/CAD].

1. Open amodel file. CD-ROM /Intensive Course/CAMmodel2.gmd
Set [Layerl] for active layer

2. Save the file. Destination folder/File name
D:/cam-tool /cam-toolFile /Exercise2 / CAMmodel2.gmd

3. Create a new profile Profile name: ZroughO1
Cuitting strategy: Z-level Rough Cutting
Initial setting file:  blank
Continuous creation OFF
Add to calculation process OFF >>[Finish] button

4. Create a new calculation process list Destination folder/File name
D:/cam-tool /cam-toolFile /Exercise2 / CAMcalculation2

5. Add the profile to the calculation process list

6. Set [Check surface] on a profile.

Click [Check surface] button.

Specify surface for cutting shape  Specify by area : In

Press the center mouse button to determine the specifying.

- — : * Confirm the setting with [CAM mode].

Q Function to operate [Shape setting] efficiently

When you click [Check surface]/[Calculation area surface] button, [Set check surface] dialog appears.

Set check surlace

e |
e

Specify layer In case that you control shapes by layer, you can set shape by entering the layer number.

Setall pages In case that you create plural pages, you can set shapes in all of pages.
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How to set cutting area in plane direction ~. Control window

Set [Calculation area surface] in shape setting on the Control window.

r— Profile name-

IZroughD‘I j

— Cutting mode

lZ-IeveI Fough Cutting

— Control page
Add | Deletel
[~ Succeed

— Shape zetting

Check surface |v| \
Folygah surface |+ Click [Calculation area surface] button.

I Specify a surface for defining an area that cutter paths
Cutting area surf. |v| are output.

* Only a single surface can be specified as [Calculation

S

Caloulation area surface

Difset No offset area surface].
Add| offset value :0

Cutting area surface
Offzet Mo offset
Add| offset value 0

Cutting £ range. .. | v|
Calculation oliginl

Frecision setting

& Manually
= Automaticaly

" ElProfile [ yark |

To set [Setting shape] again, press ¥ button on the right of [Calculation area surface] button, and click [Clear]

. Whenyou execute [Clear], confirmation dialog appears. Click [OK] button to execute the command.
warning x|

= LClear the curently specified [Check surface] All.
f@ K2

T Glearalpages
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Exercise

Next, set [Calculation area surface].

1. Set [Calculation area surface] on the created profile.

surface].

2. When shape setting is completed, confirm with [CAM mode] function.

Click [Calculation area surface] button.

* Only a single surface can be specified as [Calculation area

Specify a surface for defining area that cutter path are output.

Q Convenient function to adjust size of calculation area surface

specify on this dialog.

oot satoulntionwunarlon Hf
f@  raert|
Ak it et vl [11 el mistiod
A B ottt
1™ Difred syttt
T Dok yoe:

[Offset method],.
Ex. [Tool diameter D10]

Offset method Offset outside
Additional offset value 0.1

=3
Ak it vk [ et isthod ‘ " '

>> [5.1mm)] will be added to the set calculation area surface

Offset method  Select one from [No offset], [Offset outside], [Offset inside].
Additional offset value Adjust area with the entered [Additional offset value] by the specified

_______________

When you click [Calculation area surface] button, [Set calculation area surface] dialog appears.
Size of surface, which you specified as [Calculation area surface], can be changed by the value you

With this function, you do not need to recreate calculation area surface every time you change tool radius.
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How to set Cutting area in Z direction —. Calculation condition sheet Machining

Set calculation conditions of the selected profile on the calculation condition sheet.

Click [calculation condition sheet] button.

’VI' Calculation condition sheet lz,

[Calculation condition] dialog appears.

[utting mode

IZ -level Rough Cutting

— 1

Click tab of the item that you wish to edit.

Click [OK] button after setting conditions.

Calculation Conditions {Z-level Rough Cutting)

ﬁpprnacha’Escapel F'reu:isionl Tool |

~ Harizantal cutting

ﬂl I':| J HY step aver :
# v Last stepover —
edfp | P '

> % By T Last step aver
- shep down ane connecting feedrate

|2
[ Fitch | [5 J [110

v Extra path for fats ~ Concave processing

Type: |Variable pitch 'I T No slant cutting
&' Slant cutting
Min < step down IU TR
: £ Mot eut concave
Harizantal remair |I| .
- Slant cutting angle
Approach teed rate | 118

-Z cutting pattern——————————————— Hestriction.:l kimimum contour length j
* freatived © Zfived

17

Slant cutting feed rate: 1

= - Iin contour length
—Wiall cutting patterr :

 Round % Along plane Min distarnce

1]

Stock : |1 Bottom check Z  |-100 ™ Undercut check

Cormmon | Appi I (H] 4 |I Cancel | Help |

On the calculation condition sheet, calculation conditions are categorized by [Machining],
[Approach/Escape], [Precision] and [Tool]. Click tab to set each conditions.
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Set [Cutting Z range] by entering [Start], [End] position of tool end.

{ i Cutting Z range
L End

Start

Q Specify tool center Z

Tool center

ﬂ”—J ||»|—
g

x|

Basically enter tool end Z value.

If you wish to specify tool center Z value, click the button

on the right of [input numerical value] area.

Q Specify cutting Z range automatically

I Cutting £ range

B

End|

=l
.

[Check surface].

i

Acquire Cutting Z range: 1[

<)

Data acquired.
Do vou apply the Following Cutting 2 range?

Skark 2: -5.000
End Z: -70.000

fEs {[u] |

Cutting Z range (Start, End) is automatically specified with the information of the shape that is set as

When automatically specified, the system truncates a number to three decimal places

*When [Check surface] has not set yet, the error message appears. (cquire Cutting 2 tande S

Check{Polygon sutface has not been specified.

x|
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How to set Z Step down —. Calculation condition sheet Machining

Specify type of [Z step down], and enter value.

£ step down

| Pitch ] J

Eusp hizight _ .
Drivizion number rlablepT‘I

Pitch

Specify [length (mm)] that tool cuts in Z direction to determine Z step down.

length (mm)

Cusp height

Specify [height of material (mm)] to determine Z step down so as to keep the length of stock that is left after
tool cuts previous Z area.

Pitch between each Z value varies.

Cusp height is determined based on the
nearest horizontal area of the target

surface

Do not use this function when using a flat
tool.
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Division number

Z step down is determined by dividing [Cutting Z range], which is specified by [Start], [End] value, equally.

Divide cutting Z range equally

Q Effective method for using Ball end mil/Radius end mill.

When specifying [Pitch]

When you enter value for [Pitch, value for cusp height is automatically calculated. Click the button onthe
right of numerical value input area to confirm the calculated value.

) Eusp height El
- II*
x| |
Fitch = I E| II:I.'II:I1 02051443364

When specifying [Cusp height]

When you enter value for [Cusp height], value for [Pitch] is automatically calculated. Click the button on the
right of numerical value input area to confirm the calculated value.

Pitch N
Cuphegn |01 ] [1.20899359957968
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How to set XY Step over —. Calculation condition sheet: Machining

In Z-Hevel Rough Cutting, the system calculates cutter path that travels around cutting shape, and offsets the
calculated cutter path in plane direction.

For [XY step over], enter [Pitch (mm)] in plane direction.

And set [Feed rate] for connecting movement between pitch.

Horizontal cutting
#' step ower ;

5 [~ Last step over

L&zt step aver;:

Plahe connecting feed rate :
|2
|1 10

XY step overffeed rate between this area

For [XY step over], enter larger value than [0]. There is no limit on the maximum value.
Please note that stock may be left depending on cutting shape.

Q' How do | specify XY step over that is closest to the shape?
[Last step over] can be specified for each cutting Z value.

When [0] is entered, tool travels twice at the last step over.
Last step over

T xv step over
Harizantal cutting H I T-I I)I

K step over
? |5— v Last step over
P fing feed Lazt gtep over
ahe connecting feed e
2 i
|11D I :
Stock i ;
A
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Exercise

Set [Cutting Z range]/[Z step down]/[XY step over] and execute calculation.

1. Specify profile Profile: ZroughO1

2. Click [Calculation Conditions/Machining]

3. Set [Calculation conditions (1)-(4)]

(1) Cutting Zrange Starf0] End[-30]

e T e — 1]

(2) Z stepdown  Pitch [3(mm)]

(3) XY step over  5(mm)

(4) Last step over OFF

6. Set conditions, and click [OK] button.

7. Click [Start] button in Control Calculation.

8. When [Normal] is displayed, calculation has ended and CL data has been created.

9. Right-click on [Normal], and select [Show CL by segment]. And confirm [CL data].

10. After you confirm [CL data], click [Clear CL] button to clear the displayed CL.

= What is CL data?

It is [Cutter location (tool trace) data].
In this textbook, it is described with terms such as [CL data], [Cutter path], [Path].
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How to add cutter path on flat area —. Calculation condition sheet Machining

[Flat area] of cutting shape (Check surface) is automatically detected by the system, and Z-level cutter paths are
created for the detected area.

v Eutra path for flate

Type: IVariabIe pitch 'I

A ariable pitch

tin £ step down

Hornzontal remair ;

Approach feed rate . |10

When [Extra path for flats] is not used, only Z-level cutter path that is specified by [Z step down] is output.

Extra path for flats  Variable pitch

In addition to paths generated by the specified [Z step down)], extra paths are created at Z level of flat area.

* If [StocK] is specified, cutter paths are created at [Z
level of flat area + stock].

LY £ N |

Stock

Extra path for flats  Z remain

In addition to paths generated by the specified [Z step down], extra paths are created only at Z level of flat area, where
stock has been left.

* If [Stock] is specified, cutter path are created at [Z
level of flat area + stock].

T
é * Approach feed rate

\t::i-—jff” ,J" Specify feed rate for Arc approach added to cutter

Stock i
' % f paths that are created by setting [Z remain].

88



Chapter 3 Rough Cutting Z-level Rough Cutting

e
‘#

=4 Howdo | control cutter paths that are created for flat area?

Cutter path that are created for flat area can be controlled by specifying numerical value.

Min Z step down

This function is effective when [Extra path for flats] is set ON.
No path is created for flat area, if the distance between the Z- level cutter path and extra path for flat
area, is shorter than the specified [Min Z step down].

\When [Variable pitch] is specified|

No path is created for flat area, if the distance

\ Upper between the upper/lower Z- level cutter path and

) 7 ! extra path for flat area, is shorter than the specified
[Min Z step down].

\When [Z remain] is specified

R No path is created for flat area, if the distance

\‘ - between the upper Z- level cutter path and extra
j path for flat area, is shorter than the specified [Min
Z step down].

Horizontal remains

This function is effective when [Extra path for flats] is set ON, and [Z remain] is specified.
Specify minimum width of area where cutter path is output. No path is created at area that is
narrower than the specified value.

Horizontal remains
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Exercise

In [CAMmodel2.gmd], there is a flat area at [Z = -20].
Change the setting for [Extra path for flats], and execute calculation. Confirm how differently cutter paths are created
depending on the setting.

Extra path for flats OFF

1. Set the conditions (1)-(4) in [Calculation conditions sheet/Machining], and click [OK] button.

(1) Cutting Zrange Start{0], [End] [-30]
(2) Z step down  Pitch [3(mm)]

(3) Extra path for flats  OFF

(4) Stock  1(mm)

2. Click [Start] button in Control Calculation. T =i
If the calculation of the specified condition sheet has already

been executed, confirmation dialog appears.
CIle [OK] button | Py EbibsequE 'E'i “Ho | s eeeciend) I

E\?) Cado. patamnsters of the [1] process changsd. Do pous-cakoudsts 7

3. Right-click on [Normal], and select [Show CL by segment], and confirm the created CL data.
4. Confirm that no path has been created at [-20+1Imm  stock 1.

[@ Poaml |pagez|

razomon S mow | sescron| ek |

"Ho 142 =200

s

T ] .! <€4— Only paths of specified [Z step down

: = = 1 (3mm)] have been created.

5. After you confirm the CL, click the [Clear CL] button to clear displayed CL.
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Extra path for flats  Variable pitch

1. Change the setting (5) in [Calculation condition sheet/Machining], click [OK] button.
(5) Extrapath forflats ON  [Variable pitch]

2. Click [Start] button in Control Calculation.
3. Right-click on [Normal], and select [Show CL by segment], and confirm the created CL data.
4. Confirm that a path has been created at [-20+1Imm  stock 1.

5. After you confirm the CL, click the [Clear CL] button to clear the displayed CL.

Extra path for flats  Z remain

1. Change the setting (6) in [Calculation condition sheet/Machining], click [OK] button.
(6) Extra path for flats ON  [Z remain]
2. Click [Start] button in Control Calculation.
3. Right-click on [Normal], and select [Show CL by segment], and confirm the created CL data.
4. Confirm that a path has been created at [-20+1Imm  stock 1.

5. After you confirm the CL, click the [Clear CL] button to clear the displayed CL.
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How to set cutting order if plural concave areas are included in a shape

- Calculation Condition Sheet:/Machining

Select [cutting order] if plural concave areas are included in a shape.

£ cutting pattern
’7 & dreafived © Z fined

Area fixed: After cutting a concave area is completed, tools moves to the next area.

Z fixed: Cuts the same Z level of all of concave shapes first, and then tool returns to the first concave area and
cuts the next Z level.

This function is basically invalid for a core shape. However, if cutting area of a core shape
is divided into plural areas, area cutting is performed with [Area fixed] ON.
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How to set Appl’oach for concave Shape —. Calculation Condition Sheet: /Machining

Specify cutting method of concave area of cavity/core shape.

— Concave processing
Mo glant cutting

% Slant cutting

Mot cut concave

Slant cutting angle |3

Slant cutting feed rate : a0

No slant cutting: Cutter paths are created on the premise that a hole has already been created. The hole position
is determined by the system. You can check it in Machining process (ATC-Post mode - Detailed
Information)
Slant cutting: When tool starts cutting work, it moves to work with an angle.

Slant cutting angle  Angle from work plane << [0.0001 Slantangle 45 ]

Slant cutting feed rate  Feed rate for slant cutting area

Simultaneous three axes data only for slant cutting area

Slant cutting
Z step doyvn
Z step down

Slant cutting feed rate  Feed rate for this area

Slant cutting height = [Start Z value + Z step down]
Specify higher Z value than the value above for [Clearance height]

Not cut concave: When a concave area, which tool cannot reach outside of the area, exists in a core shape, no
path is output for that area. It prevents tool without end cutting edge, from colliding with work.

No path is output for this area
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94

How to contral slant cutting that may cause trouble

Basically, tool cuts along the [most inner contour]. However, when the length of the [most inner
contour] is short, slant cutting can be controlled by the system.

: <4— Basically, tool cuts along [most inner contour].

When you execute slant cutting, choose either [Minimum contour length] or [Under minimum
contour length] and enter value for [Min. contour length] (shortest length of contour that slant cutting
is performed ).

Restriction ZI Minimum contour length =]
Minimumn contour length

Min contouf Linder minimum contour length

Min cantaur length

Basically, slant cutting is performed along the most inner contour.

If the length of the most inner contour is shorter than the specified [Min.
contour length], next inner contour is detected by the system. If longer
contour than [Min. contour length] is detected, slant cutting is performed
on the detected contour.

After slant cutting is performed, tool moves to the mast inner contour

and start cutting.

[Minimum contour length]: If length of the most outer contour is shorter than the specified
[Min. contour lengthl], slant cutting is not performed and no path is output.

[Under minimum contour length]  Even if the length of the most outer contour is shorter than
the specified [Min. contour length], slant cutting is performed along the most outer contour.
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Slant cutting for using a tool with round tip

Since tool with round tip has no end cutting edge, stock may be left because the length that tool

moves in XY direction is short, or tool shank or holder may interfere work.

Therefore, if you use a tool with round tip, input [Inside diameter] for [Min distance]. If the length that tool
moves in XY direction is shorter than the [inside diameter], no path is output at the Z level or at lower
Zlevel.

— Concave processing
™ Mo slant cutting

% Slant cutting

Mot cut concave
Slant cutting angle

|3
Slant cutting feed rate ISD

Restriction

tin contour length

Wi diztanice <«4— Inputinside diameter

< stock is left > < stock is not left >

Inside diameter <20> Inside diameter <20>

Length in XY direction <10> Length in XY direction <20 (inside diameter)>

Area between the arrows below is not cut. stock is not left.

D @™

2

W

Area where stock is Iefr.
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How to set Approach for core shape ~. Calaulation Condition Sheet: Approach/Escape

If Approach/Escape is performed from outside of a shape, [one-fourth arc] approach/escape is added.
* Although Approach/Escape are described as [Arc] here, all of arc data is automatically decomposed into GO1 by

the system.

v Plane direction ——
Type: I.-‘-‘«rc "'I
Fadius : |5

Wit radius : I'I

Feed rate : IF

Radius: Input radius value for Approach/Escape.
Min radius When the specified arc Approach/Escape interferes the check
surface, the system makes arc radius smaller to the value of the specified [Min

radius].

Feed rate Specify feed rate for Approach/Escape.

Approach Escape

96

/;\ If Approach/Escape of [Min Radius] arc still interfere a shape, Approach with five degree is
performed instead of arc Approach/Escape.
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<<Exercise>>

Execute calculation without outputting [1/4 arc Approach/Escape].
1. Specify the profile.
Profile ZroughO1

2. Open [Calculation condition sheet/Approach/Escape].

3. Set calculation condition (1).
(1) Approach Plane direction: OFF

4. After you set condition, click [OK].

5. Click [Start] button in Control Calculation.

6. When [Normal] is displayed, select [Show CL by segment] to confirm [CL data].

- Path of [one-fourth arc Approach/Escape] is not output.
Approach: Red, Escape: Blue
7. After you confirm CL, click [Clear CL] button to clear the displayed CL.

Execute calculation with outputting [1/4 arc Approach/Escape].!

1. Open [Calculation condition sheet/Approach/Escape].

2. Set calculation condition (1)-(3).

(1) Approach Plane direction ON Arc
(2 Radius 8
(3)Minradius 1

3. After you set condition, click [OK].
4. Click [Start] button in Control Calculation.

5. When [Normal] is displayed, select [Show CL by segment] to confirm [CL data].

- Path of [one-fourth arc Approach/Escape] is outpui.
Approach: Red, Escape: Blue
7. After you confirm CL, click [Clear CL] button to clear the displayed CL.
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How to set Appl’oach in Z direction  _. calculation Condition Sheet: Approach/Escape

Set Approach/Escape in Z direction. Common setting for both concave/convex shape
If necessary, you can choose either [One step] or [Two steps] for Approach.
For Escape, you can choose either [Not set] or [One step].

—&pproach—————  Escape

Z-anis direction] — Z-aris directi '
v Z-asis direction Gl = e Length: Input length that tool moves  Unit: mm

e : |5
Lenathl: Lenath: Feed rate: Input feed rate for the length specified by [length).

Feed ratel ; |80 Feed rate IBD

IV Z-asiz direction2 ——

1

Length? :

ID
Feed rateZ : ISE|

When Approach is set with a single step . .
When Approach is set with two steps

Z-axis directionl ON Z-axis directionl ON
Z-axis direction2 OFF Z-axis direction2 ON
L L
* e b— ==

Z-axis directionl (Lengthi, Feed ratel)

Z-axis directionl (Lengthi, Feed ratel)
Z-axis direction2 (Length2, Feed rate?)

I
B B B

When Escape is set
Z-axis direction ON

5

Z-axis direction  (Length, Feed rate)
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<<Exercise>>

Execute calculation with one Approach and without Escape.

1. Specify the profile.
Profle ZroughO1

2. Open [Calculation condition sheet/Approach/Escape].

3. Set calculation conditions (1)-(2).

(1) Approach  Z-axis directionl ON/Length 5 mm
(2) Escape Z-axis direction OFF

4. After you set conditions, click [OK].
5. Click [Start] button in Control Calculation.

6. When [Normal] is displayed, select [Show CL by segment] to confirm [CL data].

— Z-axis Approach is output with one step(5mm). * Approach = Red solid line (Dashed line: GO1CL)
- Z-axis Escape is not outpL. * Escape = Blue solid line (Dashed line: GO1CL)

7. Atfter you confirm CL, click [Clear CL] button to clear the displayed CL.

Execute calculation with two Approach and with one Escape.

2. Open [Calculation condition sheet/Approach/Escape].

3. Set calculation condition (1)-(2).

(1) Approach  Z-axis directionl ON/Length 5 mm
(1) Approach  Z-axis direction2 ON/Length 3 mm
(1) Escape Z-axisdirection ON/Length 5 mm
4. After you set condition, click [OK].
5. Click [Start] button in Control Calculation.
6. When [Normal] is displayed, select [Show CL by segment] to confirm [CL data].

- Z-axis Approach is output with two step(5mm-+3mm).
- Z-axis Escape is output with one step(5mm).

6. After you confirm CL, click [Clear CL] button to clear the displayed CL.
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How to set for area cutting _. Control window

There are two methods to perform area cutting.

m  Methodl: Specify calculation area with [Calculation area surface], and specify area to be cut with [Cutting area
surfacel].

~ Profile name-  ———————————— " After calculation is executed on entire shape, necessary
IZroughD‘I j

area is cut out. Therefore, interference does not occur.

— Cutting mode
lZ-IeveI Fiough Cutting

et mlick [Calculation area surface] button. \

- Siﬂape zetting

Check surface |v|
Polygon surface |v|

Calc.area suf. |»
Cutting area zurf.

(2) Specify a surface for calculation area surface that cutter
path are output.

* Only a single surface can be specified as [Calculation area

surface]. /

(3) Click [Cutting area surface] button.

(4) Specify a surface that cutter path are output.
* Only a single surface can be specified as [Cutting area
surface].

m  Method?2: Specify area to be cut as [Calculation area surface].

- Profile name-  ———————————— Q Since specify a small area for calculation area,

calculation time can be shortened.

IZroughD‘I j

— Cutting mode
lZ-IeveI Fiough Cutting

I—
— Shape zetting

Check surface | v|

Polygon surface |«

Cutting area zurf. |v|

(1) Click [Calculation area surface] button.

(2) Specify a surface that cutter path are output.
* Only a single surface can be specified as [Cutting area

surface].
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Chapter 3 Rough Cutting Z-level Rough Cutting

<<Exercise>>

Set [Layer2] for active layer, and perform [Area cutting] using two methods below. And, compare the result.

Specify calculation area with [Calculation area surface], and limit area for area cutting with [Cutting area surface].

1. Specify a profile Profile name  ZroughO1

2. Click v button next to the [Calculation area surface], and clear the setting.
3. Click the [Calculation area surface] button, and specify the surface [A].

4. Click the [Cutting area surface] button, and specify the surface [B].

5. Click [Start] button in Control Calculation.
6. When [Normal] is displayed, select [Show CL by segment] to confirm [CL data].

- After calculation is executed in the area [Surface A], CL data only in the area [Surface B] is left.
Interference does not occur.
7. After you confirm CL, click [Clear CL] button to clear the displayed CL.

Specify area as [Calculation area surface] for area cutting.

1. Click ¥ button next to the [Calculation area surface], and clear the setting.

2. Click v button next to the [Cutting area surface], and clear the setting.
3. Click the [Calculation area surface] button, and specify surface [B].

4. Click [Start] button in Control Calculation.
5. When [Normal] is displayed, select [Show CL by segment] to confirm [CL data].
- Calculation is executed in the area [Surface B], calculation ime can be shortened.

6. After you confirm CL, click [Clear CL] button to clear the displayed CL.
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Chapter 3 Rough Cutting Z-level Rough Cutting

How to set Cutting type for area Cutting —. Calculation condition sheet: Machining

Select cutting pattern for area cutting.
You can select the cutting type only when you specify area to be cut with [Calculation area surface].

Wall cutting pattern————————————————
[ " Round % Along plane

Wall cutting pattern
Round The system assumes that outer contour of [Calculation area surface] is wall, and toal travels around in the
[Calculation area surface].

Along plane: Tool cuts along the surface specified as [Check surface] within the area specified as [Calculation
area surface] .

When you specify area for area cutting with [Cutting area surface], tool cuts along the surface.
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Chapter 3 Rough Cutting Z-level Rough Cutting

<<Exercise>>

Set range for [Area cutting] with [Calculation area surface], and compare the result.

e
<4—— Calculation area surface Area cutting

Calculate with the setting [Wall cutting pattern: Round].

1. Specify a profile Profile name  ZroughO1

2. Set[Wall cutting pattern: Round] in [Calculation condition sheet/Machining].
3. After you set the condition, click [OK].

4. Click [Start] button in Control Calculation.

5. When [Normal] is displayed, select [Show CL by segment] to confirm [CL data].

- Cutter paths, which tool travels around on outer contour of [Calculation area surface], are output.
6. After you confirm CL, click [Clear CL] button to clear the displayed CL.

Calculate with the setting [Wall cutting pattern: Along plane].

1. Set[Wall cutting pattern: Along plane] in [Calculation condition sheet/Machining].
2. After you set the condition, click [OK].

w

Click [Start] button in Control Calculation.

4. When [Normal] is displayed, select [Show CL by segment] to confirm [CL data].

- Cutter paths that [Check surface] is offset are output.

5. After you confirm CL, click [Clear CL] button to clear the displayed CL.
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Chapter 3 Rough Cutting Z-level Rough Cutting

What if undercut part exists in a shape? ~ Caloulation Condition Sheet: /Machining

Basically, it is preferable that any [Undercut part] or [Part that side surfaces are closed] does not exist in a shape.
However, a shape may have invalid surfaces, because it is a converted data. In that case, the system check if any

undercut part exists in the shape.

Undercut part Apart that surfaces are not closed

[~ Undercut check

Under cut check OFF

No path is output at a undercut part.

Under cut check ON

Execute undercut check. If an undercut part exists in a shape, [Wall] is generated by the system, and cutter
paths are output.

When [Under cut check] is ON, calculation time will be longer than when it is OFF,
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Chapter 3 Rough Cutting Z-level Rough Cutting

How to set maChining preCiSion - Calculation Condition Sheet: / Precision

In cam-tool V3 , cutting precision is determined by [Chordal deviation], [Reduction] and [Tolerance of curvature].

I Chordal deviation ; IU.1 I

Palygon precision ; IU-'|

’—I_ Usge recommended value

Fieduction :

Tolerance of curvature

Judgement angle : |1 1.4639:
Tolerance: ID.'I

Set BY |

Chordal deviation

Since NC data is output with only GO1, material in a convex area is cut too much, and stock in a concave area is
left, depending on the specified precision.

If you specify small value for chordal deviation, cutting precision will be raised. However, calculation time and
amount of data will increase at the same time.

For [Z-level Rough Cuitting] / [Z-level Finishing], input value of [Cutting precision x 4] for [Chordal deviation].

Too much material is cut in a convex area

Stock in a concave area is left

Reduction

After calculation is executed with the specified [Chordal deviation] and [Tolerance of curvature], if plural paths
exist in the specified range of [Reduction], those paths will become GO1 of a single block. This function is
automatically performed by the system.

Set smaller value for [Reduction] than [Chordal deviation]. Minimum value = 0.0001

)

Reduction I;: P

T

Reduction Ij: -

105



Chapter 3 Rough Cutting Z-level Rough Cutting

Tolerance of curvature - Judgement angle
If a surface has an area, whose [Vector direction] of cutter paths drastically changes partially, calculation needs to be
executed with higher precision than the specified value for [Chordal deviation]. When angle that is the change between
the two path’s vector is larger than the specified [Judgement angle], the path is divided into two paths.

- <4—— When the angle that is the change between the two path's vector is larger
than the specified [Judgement angle].. .,

A middle point is positioned, and the path is divided into two
paths.

I the angle that is the change between the first path and the divided
path is stil larger than the specified [Judgement angle], the same

process is repeated until the angle becomes smaller.

Tolerance of curvature - Tolerance

Specify minimum length of path for [Tolerance of curvature] processing.

<4—— Paths are divided by the specified [Tolerance] value.

Q Use recommended value / Set RV

[Reduction] / [Tolerance of curvature - Judgement angle] / [Tolerance of curvature - Tolerance]
are automatically determined by the specified [Tool shape] and [Chordal deviation], as to be
[Cutting precision = Chordal deviation/4].

Reduction: [0.001] fixed

Tolerance of curvature - Judgement angle automatically determined by the specified [Tool shape]
and [Chordal deviation]

Tolerance of curvature - Tolerance [0.1] fixed
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Chapter 3 Rough Cutting Z-level Rough Cutting

How to change calculation method . Caloulation Condiion Sheet: / Precision

Calculation method can be changed by setting [Offsetting] ON/OFF.

Check surface processing

[+ Offsetting

Offseting OFF
Cutter paths are output on the position, where a tool moves down and hit the surface.

Ly

I
I

IY Advantage Even if surfaces are not smooth, itis
Position a tool moves down vertically on a highly possible that cutter paths
surface are output with accuracy.

Disadvantage It takes long to calculate.

Check surface

Offsetting ON

Cutter paths are output on the position, where is the intersection of Z level of tool center and the offset surface.

Advantage High speed calculation.
Surface that is offset by tool radius

Disadvantage It is not effective when surfaces are
- not smooth.

Check surface

Basically, set [Offsetting: ON]. For a complex shape, set [Offsetting: OFF].
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How to set method of processing at corner area - caiuation Condiion Sheet:/ Precision

In Z-level Rough Cutting, the system outputs cutter paths that travel around cutting shape, and offsets the path in
plane direction.

Select processing method for [Corner area (Edge area)] of cutter paths, which are offset after linear interpolation is
performed.

Cormer offzetting

" Round ¥ Sharmp

Corner offsetting

Round

Interpolate cutter path at corner with short lines as to become arc (G01).

\ Sy S Advantage High precision
L Disadvantage Large amount of data

Sharp

Lengthen cutter path at corner.

= Advantage Small amount of data
_ Disadvantage The farther path is from original
\\/ contour, the lower cutting precision becomes.

Basically, set [Sharp].
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Chapter 3 Rough Cutting Z-level Rough Cutting

How to add path on area where stock is left _. Calculation Condtion Sheet: / Precision

When stock is left because the specified XY step over is large, another cutter path can be added by the system.
Use this function when you use a tool with round-tip and specify larger value than 80 % for XY step over. Specify
[Remain volume] by [Lap volume] or [Cusp height(height of stock left)].

—Iv Process remains

x
IU.2303039929152?
Lap volume ; I'I I I ||*

Feed rate at remain parts : |50 * Click this button to specify with cusp height.

Ex. Case of using tool with round-tip

Process remains OFF
Area stock is left

Process remains ON
Added path

Z
&

Range for specifying Cusp height/Lap volume for each tool type

Tool type Flat Radius Ball
Cusp height X 0 - (Cutting edge radius) 0 - (Tool radius)
Lap volume 0 - (Tool diameter) 0 - (Tool diameter) 0 - (Tool diameter)

_ F\ch fm} [
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How to set tool Shape — Calculation Condition Sheet: / Tool

Set tool shape by specifying [Tool diameter] / [Cutting edge R] / [Number of flute].

— Shape
Tool diameter : I1 o
Cutting edge A : |5
# Flute : I2
Tool type
Ball end mill Radius end mill Flat end mill
Cutting edge R=Tool diameter1/2 Cutting edge R < Tool diameterl/2 Cutting edge R=0
Tool parameter
_ Cutting edge R Inner depth Edge width
Tool diameter
Q' [Inner depth] and [Edge width] is the parameter for throw-away tool.

If you use tool other than throw-away tool, input [O].
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How to set RPM / Feed rate — Calculation Condition Sheet: / Tool

Set [RPM] / [Feed rate].

r— Condition

FiPM.: ImUD
Feed rate : 110 J

RPM  Specify spindle speed per minute.

Feedrate Specify feed rate per minute.

Click the button on the right of input area of [Feed rate] to check feed rate for [per Tooth].
Or, input feed rate for [per Tooth] to calculate [Feed rate].

per Tooth x|
Feed rate : I'I'ID I “ II* 0054
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Chapter 3 Rough Cutting Z-level Rough Cutting

How to set Tool initial position/Clearance Z _. Caloulation process sheet

Edit the [setting] of the selected profile on [Calculation process list].

(1) Right-click on [Tool initial position] or [Clearance Z] and click [Setting].

Control Calculation Simulation /0 plirmiz ation MC [
C [oebmoder X | B o o @ (@ 5 i @”\é&}
- E; ILDCEl 'I ﬁ Wiork I MatCanverted % % E % -
Mo, Profile | Cuttingh ode |Tno|lnitia|F’Dsitinn| Clearances | ToolShape | Stock | CalcStatus

1 Zroughtl  Z-level Rough Cutting Q0100 - D0RSE 1 Marmal

(2) Edit the setting of [Tool initial position] or [Clearance Z] on the displayed [Change all parameters] dialog.
]

Tool initial position——

oK |U WV Clearance Z: |3U

Py fo

™z |50

| [

(3) After you edit the setting, click [OK], and the setting will be applied to Calculation condition sheet.

Cantral Caloulation Sirnulation /0 pimiz ation MHC [
E [oEbmode X | B & 9 @ {g & i @8}
i @ ﬁ Wiork I HatCarverted % % E% I
Mo Frofile | Cuttingh ode ToolShape | Stock | CalcStatus

Z-level Rough Cutting: D10 RE 1 Maormal[Changed-

[Setting] of plural processes can be changed simuitaneously by selecting plural processes when editing

the setting.
Cantral Calculation Sirnulation/0 ptirmization HC b
G oot X| B 5 5 @ (@ 5 &5 ﬁ@%

gancal 'I E W ark, I MotConverted % % E% "_.JH"

Pratile Cuttinghdode " oollnitialPosition Clearances TaoolShape | Stack | CalcStatus

Zratghl] Z-lewel Fough Cuttin 1 Harmal
Firicn Z-level Finishing DaR4 nh Haormal
Finid2 Z-level Finishing Haormal
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o Tooal initial position

Set [Tooal initial position] by X/Y/Z value of tool end point.

T ool initial pogition

|7><:|D
|7"|’:|D

v 2. |100

Set X/Y/Z value at this position.

o Clearance Z

Set Z value for [GOO] motion that is generated when tool repeats traveling on a shape, by Z value of tool end point.

¥ ClearanceZ:  |100

&———— Setthe value at this position.
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Chapter 4 Finishing (Z-level Finishing)

‘ Chapter 4

Finishing Side surface/Flat area
- Z-level Finishing -
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Chapter 4 Finishing (Z-level Finishing)

Z-level Finishing - Overview -

This is the cutting strategy that tool travels around with a fixed tool center Z value to perform finishing.
And using the combination of [Z-level Finishing] and [Offset cutting] enables to perform efficient Finishing on near
horizontal area.

m Only [Z-level Finishing]

Output cutter paths that tool travels around with a fixed tool center Z value, at each Z level.
You can choose either perform [Plane cutting] or not perform.

Q

Q When you perform other cutting strategy such as Scanning-line Area on flat area or near
horizontal area, set [Plane cutting] OFF.
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Chapter 4 Finishing (Z-level Finishing)

m [Z-level Finishing] + [Offset cutting]

When distance between the paths, which are output by [Z-level Finishing]on [flat area] or [near-horizontal area], is
long, paths of [Offset cutting] are added to interpolate the distance.

To output paths of [Offset cutting], the system offsets Z-level path in the plane direction first, and project them to the
surface. Therefore, paths of [Offset cutting] are not output at the fixed Z level.

Z-level path

> am, Mo
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Chapter 4 Finishing (Z-level Finishing)

How to set cutting model shape

- Control window

Specify [Check surface] in [Shape setting] on the control window.

| x]
— Profile name-  ————————————
| Firit =
— Cutting mode
lZ-IeveI Finizhing

— Control page
1 Add | Deletel
[ Succeed

— Traveling type

& Oneway  © Bidirectional \
[ ¥hape seip (1) Click [Check surface] button.

(2) Specify a surface for cutting shape.
Palygon surface |v| . . .
* For cavity shape, specify [Parting surface] as well.
v  Calc.area surf. |v|

(3) Press the center mouse button to determine the setting.
Cutting area surf. |v|

Calculation area surface
Offzet Mo offset
Add] offzet value :0

Cutting area surface /
Oiffget :No offget

Add] offzet walue :0

Cutting Z range... | v|
Calculation originl

Precigion zeting————————————————————

&+ Manually
€ Automatically

_mProfﬂe I@Wor‘k I

To edit the setting, click v button on the right of [Check surface], and select [Clear part] or [Clear Alll.

When you select [Clear part], the confirmation dialog is displayed. Click [OK] to execute the command.
warning x|

= LClear the curently specified [Check surface] All.
f@ K2

T Glearalpages

Cancel |
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Chapter 4 Finishing (Z-level Finishing)

<<Exercise>>

Set as follows in the model file of ashtray shape that you created in the [Text book for Intensive Course - CAD -].
If you operate with the model file that you performed Rough cutting, omit the following operations 1, 2, 4, and set [Layer3] for

active layer.
1. Open the model file. CD-ROM/ Intensive Course /CAMmodel2.gmd [Layer3]
2. Save the model file. <Destination folder/File name>
D:/cam-tool /cam-toolFile /Exercise2 / CAMmodel2.gmd
3.Create a new prdfile (1) Profile name  Fini01
(2) Cutting strategy: Z-level Finishing
(3) Initial setting file  blank
(4) Continuous creation OFF
(5) Add to calculation process: OFF  >> [Finish] button
4. Create a new calculation process sheet. <Destination folder/File name>

D:/ cam-tool /cam-toolFile /Exercise2 / CAMcalculation2

5. Add the profile to calculation process sheet.

6. Specify [Check surface] in the prdfile.

5 Specily by are: IN i (1) Click [Check surface] button.

(2) Specify surfaces for cutting shape. (Specify by area: IN)
(3) Press the center mouse button to determine the
specifying.

7. After you set, confirm with [CAM mode] function.
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How to set cutting range in plane direction ~. Control window

Specify [Calculation area surface] in [Shape setting] on the control window.

| x]
— Profile name-  ————————————
| Firit =
— Cutting mode
lZ-IeveI Finizhing

— Control page
1 Add | Deletel
[ Succeed

— Traveling type
& Oneway  © Bidirectional

—Shape zetting

v  Check suface |v| \
Polygon surface |+ ) )
(1)Click [Calculation area surface] button.
|
Cutting area surf. |v|

Caleulation area surface * Only a single surface can be speC|ﬁed
Offzet Mo offset

Add] offzet value :0

Cutting area surface /

Oiffget :No offget
Add] offzet walue :0

Cutting Z range... | v|
Calculation originl

Precizion zetting

(2) Specify a surface that cutter paths are outpLt.

&+ Manually
€ Automatically

_mProfﬂe I@Wor‘k I

Q To edit the setting, click v button on the right of COCTEEEESREC x|

[Calculation area surface], and press [Clear]. When the \-1:) e r Lo N fomard i g
confirmation dialog is displayed, dick [OK] to execute the B
command. e o

Q Calculation for plane direction is executed within the range of original surface of [Calculation area surface]. When you
use a trim surface for [Calculation area surface], create a original surface as small as possible. It leads to reduce
calculation time.
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<<Exercise>>

Next, set [Calculation area surface].

1. Set [Calculation area surface] in the created prdfile.

(1) Click [Calculation area surface] button.

(2) Specify a surface that cutter paths are output.
* Only a single surface can be specified as [Calculation area
surface].

2. After you set, confirm with [CAM mode] function.

Cautions of [Set cutting area]
With [Set cutting area] function, [Calculation area surface] can be adjusted by the specified value.

Since contour of [Calculation area surface] is offset internally by the system, this function may not
be used for a trim surface that has complex contours.
Use this function in case such as [Work shape = Calculation area surface] in [Rough cutting process].

Offset method  Select one from [No offset] , [Offset outside] or [Offset inside].
Additional offset value: Add the specified offset value to the area that is adjusted by the specified
[Offset method].

Ex.) [Tool diameter =D10]
Offset method Offset outside
Additional offset value: 0.1

Set caloulatinn ares surfdcs = | =

_______________

! T
! [ I s i
ST pllamt wakos 101 - Offeet method -‘ | PR |

Calculation area surface is adjusted by [5.1mm].
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Chapter 4 Finishing (Z-level Finishing)

If not perform Finishing on flat area? . Calculation condition sheet: Machining

Select whether perform finishing or not perform on [near horizontal areal.

Flane cutting

" Perform

% Mot perform Division angle:l31

Range CL deleted

= |
: [

|

i

Division angle

Plane cutting: ON

Paths are output on [flat area] as well.

Plane cutting: OFF

Input [Division angle].

If the angle of the surface slope is smaller
than the specified division angle, the area is
detected as [flat area] by the system, and
cutter paths on the area are deleted.

Q When you perform other cutting strategy such as Scanning-line Area for near-horizontal area,
set [Plane cutting] OFF,

122



Chapter 4 Finishing (Z-level Finishing)

<<Exercise>>

Set [Z cutting range] and [Z step down], and execute calculation.

Execute calculation with [Plane cutting] ON.
1. Specify a prdfile Profile name Fini01

2. Open the [Calculation condition sheet/Machining] and set the following calculation conditions  (2)-(5).

(1) Cutting Zrange Start[0] End[-30]

(2) Zstepdown  Cusp height [0.05] * Cusp height = Height of left stock
(3) Plane cutting  Perform

(4)Stock 05 mm

(5) Offset cutting OFF

3. Open the [Calculation condition sheet/Tool] and set the following calculation conditions  (6)- (7).

(6) Tool diameter 6

(7) CutingedgeR 3
4. After you set the condition, click [OK].
5. Click [Starf] button in Control Calculation.
6

When [Normal] is displayed, calculation has ended, and CL data has been created.

~

Right-click on [Normal], and select [Show CL by segment] to confirm [CL data].

- Z-level cutter paths are output on the near-horizontal area.
8. After you confirm CL, click [Clear CL] button to clear the displayed CL.

Execute calculation with [Plane cutting] OFF.
1. Open the [Calculation condition sheet/Toodl] and set the following calculation conditions  (8)- (9).

(8) Plane cutting: OFF
(9) Judgement angle: 32 degree
After you set the condition, click [OK].

Click [Start] button in Control Calculation.

When [Normal] is displayed, calculation has ended, and CL data has been created.

o > w N

Right-click on [Normal], and select [Show CL by segment] to confirm [CL data].

- Z-level cutter paths are not output on the area whose slope angle is smaller than the specified judgement angle 32.
6. After you confirm CL, click [Clear CL] button to clear the displayed CL.
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Chapter 4 Finishing (Z-level Finishing)

If perform Finishing on flat area with offset paths?

- Cadlculation condition sheet: Machining

When distance between the paths, which are output by [Z-evel Finishing]on [flat area] or [near-horizontal area], is
long, paths of [Offset cutting] are added to interpolate the distance.
This function is available when setting [Plane cutting] ON.

— Plane cutting
[ + Perform I
Mot perform — Division angle : |31

¥ Offzet cutting I

Offset type: IAutgmatic hd I

®' step over:

Flane cutting rate: 110

Minimum contour length: (0.5

Nl

Offset cutting OFF only Zlevel cutting

Offset cutting ON Z-level cutting + Offset cutting
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Chapter 4 Finishing (Z-level Finishing)

Offset type

Specify the contour (Z-level path) so as to be prioritized for offsetting.

— Plane cutting

& Perform

£ Mot perform Divisionangle:|31

—¥ Dffset cutting

Dffzet type: IAutomatic - I

Automatic

Both contours
Plane cutting rate: 110
Minirurn contaur length: IIJ.5
<Automatic>

For convex shape, offsets upper contour, and project it to the check surface.
For concave shape, offsets lower contour, and project it to the check surface.

Convex shape Concave shape

Offset direction

Project

<Upper contour>

Regardless of whether the shape is convex or concave shape, always offsets upper contour, and project it to the
check surface.

Convex shape

Concave shape

ﬁ . Offset direction Offset direction

* For convex shape, the same processing is performed as [Automatic].
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Chapter 4 Finishing (Z-level Finishing)

<Both contours>

Regardless of whether the shape is convex or concave shape, offsets both upper and lower contours, and
project them to the check surface. The system connects intersections of the projected both contours, and create
cutter paths.

Offset upper contour

W lower contour
" Project

Trim at the intersection of the upper contour and lower contour that are

projected to the check surface

@ Specify proper [Offset type] depending on the cutting shape.

If you use [Offset cutting] function, the contour that is specified [Offset type] is offset in plane direction,
and projected to the check surface. Therefore, Z step down will not be the same.
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Specify [XY step over] / [Plane cutting rate].
(Specify XY step over/ffeed rate for Z-level cutting area and Offset cutting area separately.)

v Dffzet cutting

Dffzet tppe: IAutomatic 'I

®Y step over:

Flane cutting rate: 1

11

Minimum contour length: |05

XY step over Step over in plane direction that is the one before being
projected to the check surface
| .
\ 1
/
-
Plane cutting rate

Feed rate for Offset cutting area

; Q = Method of not outputting micro path

Specify minimum length of cutter path on [Offset cutting] area by entering value for
[Minimum contour length]. Shorter cutter path than the specified value is not output.

If this contour is shorter than [Minimum contour length], it will be

deleted.
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<<Exercise>>

Execute calculation with combination of [Plane cutting] and [Offset cutting].

Execute calculation with [Offset cutting :Automatic].

1. Specify a prdfile. Profile name  FiniO1
2. Click [Calculation condition sheet/Machining], and set the cutting conditions (1)-(5).

(1) Plane cutting : Perform
(2) Offset cutting  ON

(3) Offset type  Automatic
(4) XY stepover 1 (mm)

(2) Minimum contour length 0.5 (mm)

After you set the condition, click [OK].
Click [Start] button in Control Calculation.

When [Normal] is displayed, calculation has ended, and CL data has been created.

© ua > w

Right-click on [Normal], and select [Show CL by segment] to confirm [CL data].

- For the convex area, the upper contour, and for the concave area, the lower contour is offset and projected to the
check surface.
7. After you confirm CL, click [Clear CL] button to clear the displayed CL.

Execute calculation with [Offset cutting :Both contours].

1. Click [Calculation condition sheet/Machining], and set the cutting condition (6).

(6) Offset type: Bath contours
2. After you set the condition, click [OK].
3. Click [Start] button in Control Calculation.
4. When [Normal] is displayed, calculation has ended, and CL data has been created.
5. Right-click on [Normal], and select [Show CL by segment] to confirm [CL data].
- Both the upper contour and the lower contour are offset and projected to the check surface.
6. After you confirm CL, click [Clear CL] button to clear the displayed CL.
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How to reduce tool load at corner area . Calculation condition sheet: Machining

By inserting arc-shaped path at corner, tool load at corner can be reduced.
And this function also enables to perform cutting without dropping the feed rate at corner. (Arc is artificial GO1 arc.)

v CornerB processing———
Ouputing racius: [0 0 outputting radius tool diameterx 0.05

And 1 or smaller

------

<Corner R processing: OFF> <Corner R processing: ON>

R = [Outputting radius]

A\
When arc of the specified [outputting radius] cannot be inserted, Z-level path is not output.
When you execute [Show CL], a warning mark [m  (Red)] is displayed on the position where path

iS not output.
When [Offset cutting] is ON, [Corner R processing] cannot be executed.

When [Corner R processing] is performed, [Move by step] is selected for [Connecting move].
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A\

Precautions for [Corner R processing]

(1) If [Corner R processing] is performed, much more stock is left.

<[Corner R processing] OFF> <[Corner R processing] ON>

i 1 | N

Tool

CL ComerR CcL

(2) When [Corner R processing] is performed, CL may be divided into plural areas depending on shap

Cutting shape

<[Corner R processing] OFF> <[Corner R processing] ON>
Cutting shape Cutting shape
R
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How to set Approach in plane direction - caicuiation condiion sheet : Approach/Escape

Choose either [Arc] or [Slant] for plane direction Approach type.

r Slant plane direction——

Type :

R adiusz:
Min. Radius:

Feed rate :

Arc

Perform Arc Approach/Escape. If Approach/Escape of the specified arc interferes the shape, the arc radius will
become smaller to the value that interference does not occur.

Radius Input radius value for arc Approach/Escape.

Min. Radius When Approach/Escape of the specified arc interferes the shape, the arc radius will become
smaller to [Min. Radius].

Feed rate: Input feed rate for Approach/Escape.

Y

]

Approach Escape

Approach

A
For the area that [Offset cutting] is performed, Arc Approach/Escape is performed from the normal line
direction of the surface.

Escape

Approach
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Chapter 4 Finishing (Z-level Finishing)

Slant

Approach with the angle is performed. 5 degree is fixed for Slant angle.

— Slant plane direction——

Maw.length
Type I Slant 'l el
Fradius: |5

Fir: Fiadivs: I'I

1060000

Feed rate : o

Feedrate : Input feed rate for Approach.

Max length  Specify maximum length of Slant Approach.
Length of Slant Approach is determined by the system within the range of the specified [Max

length].

v
Y a

Input feed rate for Approach.

____ Maxlength—

5degree

For cutter paths for [Offset cutting] area, Slant Approach is not output.
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Chapter 4 Finishing (Z-level Finishing)

Connecting move

Select whether perform or not perform [Connecting move to the next Z level] between each Z level, after tool
travels at each Z level.

— Connecting move ——
~ Type
" Ramp on face

& Move by step

#1'-plane feed rate:

|1‘ID

Z-aris feed rate:

e

Connecting move OFF

Every time toal travels at Z level, it moves up to [Clearance Z], and moves to the next Z level as GO1 motion.

<Arc Approach> <Slant Approach>

Connecting move  [Move by step]

Tool moves to the next Z level by step without moving up to Clearance Z.
Input feed rate for both [XY direction] and [Z direction].

<Arc Approach> <Slant Approach>
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Chapter 4 Finishing (Z-level Finishing)

Connecting move [Ramp on face]

Tool cuts shape when it moves to the next Z level, without moving up to Clearance Z. For [Connecting move],
tool moves at the cutting feed rate.

<Arc Approach> <Slant Approach>

1 et e

<<Exercise>>

Change the setting for [Approach/Escape] / [Connecting move] and confirm the calculation result.
Execute calculation with [Connecting move] OFF.
1. Specify a profile. Profile name  Fini0l

2. Click [Calculation condition sheet/Machining], and set the cutting conditions (1).

(1) Offset cutting  ON / Offset type: Automatic
3. Click [Calculation condition sheet/Approach/Escapel], and set the cutting conditions (2)-(5).
Slant plane direction

(2) Type: Arc
(3) Radius 5 (mm)
(4)Min.Radius 1 (mm)
(5) Connectingmove OFF
After you set the condition, click [OK].
Click [Start] button in Control Calculation.
When [Normal] is displayed, calculation has ended, and CL data has been created.
Right-click on [Normal], and select [Show CL by segment] to confirm [CL data].
- Tool moves up to Clearance Z every time it travels at Z level, and moves to the next Z level as GO1 motion.
8. Atfter you confirm CL, click [Clear CL] button to clear the displayed CL.

N o o A
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Change the setting for [Approach/Escape] / [Connecting move] and confirm the calculation result.

Execute calculation with [Arc approach J[Connecting move: Move by step].

1. Click [Calculation condition sheet/Approach/Escape], and set the cutting conditions (5)-(9).
Slant plane direction

(5) Type : Arc
(6) Radius 5 (mm)
(7)Min. Radius 1 (mm)
(8) Connectingmove ON
(9) Type Move by step
2. After you set the condition, click [OK].
3. Click [Starf] button in Control Calculation.
4. When [Normal] is displayed, calculation has ended, and CL data has been created.
5. Right-click on [Normal], and select [Show CL by segment] to confirm [CL data].

- Tool moves to the next Z level by step without moving up to Clearance Z, and perform arc Approach.

6. After you confirm CL, click [Clear CL] button to clear the displayed CL.

Execute calculation with [Slant approach J/[Connecting move: Ramp on face].

1. Click [Calculation condition sheet/Approach/Escape], and set the cutting conditions (10)-(13).
Slant plane direction

(5) Type : Slant
(6) Maxlength 100 (mm)
(8) Connectingmove ON
(9) Type Ramp on face
2. After you set the condition, click [OK].
3. Click [Starf] button in Control Calculation.
4. When [Normal] is displayed, calculation has ended, and CL data has been created.
5. Right-click on [Normal], and select [Show CL by segment] to confirm [CL data].
- Tool moves to the next Z level by 5 degree without moving up to Clearance Z, and perform cutting.
6. After you confirm CL, click [Clear CL] button to clear the displayed CL.
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How to set Cutting method for area Cutting —. Calculation condition sheet: Machining

Select Wall cutting pattern for area cutting.
Selecting cutting pattern is valid only when you specify area for area cutting with [Calculation area surface].

Wwiall cutting pattern
i+ Round " Along plane

Feed rate for walk IBD

Round

It is assumed that outer contour of [Calculation area surface] is wall by the system. Tool travels around the wall,

and perform connecting move along the wall.
When you select [Round)], specify [Feed rate for wall]. T

Along plane

Tool travels along the check surface within the specified range of calculation area surface.

When you specify area for area cutting with [Cutting area surface], tool always travels along

the check surface.
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<<Exercise>>

Set [Layer 4] for active layer. Execute [Area cutting] with the following two methods, and compare the resullt.

Specify area for [Area cutting] as [Calculation area surface].

1. Specify a prdfile. Profile name: Fini01
2. Click v button on the right of [Calculation area surface] and press [Clear].
3. Click [Calculation area surface] button, and specify surface B.

Execute calculation with [Wall cutting pattern: Round].

1. Click [Calculation condition sheet/Machining], and set the cutting conditions (1)-(3).
(1) Wall cutting pattern  Round
(2) Plane cutting: Perform
() Offset cutting: Automatic
2. Click [Calculation condition sheet/ Approach/Escape], and set the cutting conditions (4)-(5).
(4) Type: Arc
(5) Connecting move: On/ Type: Move by step

3. After you set the condition, click [OK].
4. Click [Start] button in Control Calculation.
5. When [Normal] is displayed, right-click on [Normal], and select [Show CL by segment] to confirm [CL data).

- Cutter paths, which travel around on the outer contour of [Calculation area surface], are outpL.
6. After you confirm CL, click [Clear CL] button to clear the displayed CL.

Execute calculation with [Wall cutting pattern: Along plane].

1. Click [Calculation condition sheet/Machining], and set the cutting conditions (6).

(6) Wall cutting pattern - Along plane
After you set the condition, click [OK].
Click [Start] button in Control Calculation.
When [Normal] is displayed, right-click on [Normal], and select [Show CL by segment] to confirm [CL data).
- Cutter paths, which are created by offsetting [Check surface] are output.
5. After you confirm CL, click [Clear CL] button to clear the displayed CL.
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How to set Bi-directional traveling for area cutting ~ Control window

For area cutting, [Bi-directional] can be specified for [Traveling type].

iy

— Profile hame-

[ FiriD1 =
— Cutting mode
lZ-IeveI Finighing

Traveling twpe
’V  Orneway | Bidiectional ||

One way

Tool travels in only one direction. It moves up to Clearance Z, and moves to the next Z level.

Bi-directional

Connects the two closest points of each open paths.
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When [Bi-directional] is selected, the following items are automatically determined by the system.

<Machining>
Machiing |
[ Prre sutirg
slp | 2

2 | | 'm:lm_

e

Frch =i =

<Approach/Escape>
EggecachEscsrs |

dgcesach . [usce pmm
[ Ziam drechon] — ir o dection” —— .
| L] FJ | |/ Lessait I_ ¥ Edr
| Feeduset 32 | | e I T I
T Tame ez oot
it = r—i Tl b rade
-5 bk e et —— £
[ —
| = Saferdine vt
| Feedinie: IT‘

(1) Z step down: Pitch

(2) Z cutting pattern: Z fixed

(3) Wall cutting pattern: Along plane
(4) Plane cutting: Not perform

(5) Offset cutting: OFF

(6) Corner R processing: OFF

(7) Slant/Plane direction: Arc
(8) Connecting move: ON [Move by step]

If you set [Bi-directional cutting], confirm the descriptions of the next page [How to set safe
distance for Bi-directional cutting], and set [Connecting move].
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How to set safe distance for Bi-directional cutting

- Cadlculation process sheet: Approach/Escape

When you execute [Bi-directional traveling] for plural cutting areas, specify [Safe retract value (stock)] to prevent
tool's interference with work from occurring when tool moves between areas.
*When you specify [Connecting move], set radius of Arc Approach keeping the following relation.

Condition for inserting Arc - Connecting move < Radius of Arc Approach x 2

Approach/E scape [

—&pproach —Escape — Connecting move ——
AV Z-aviz direction] —— Z-axiz direction ~Type

Lengthl : |5— Lenath: |5— £ Bamp on face
Feedratel : IBD— Feedrate: IBD— & hiove by step
A Z-avis diection2 — Av-plane feed rate:
Lengthi : IU I'I 10
Eeedirates: IBD— Z-awiz feed rate:

0

:

Slant, plane direction——

t aw.lenath
Type: Arc ™ itleng Safe retract value:
|1 noaooo
R adius: ID
-

fir. Fiadius:

Feed rats © 10

Check surface T Check surface E
| Y 4

/! - ! Safe retract valu | 1

f - e Tl S S oy Sl 1 E

L oo 1 K ! |
. 4 " . ;
- - E L = E

7 i | f A

Q1 Specifying [Safe retract value] is available only when [Bi-directional cutting] is performed.
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When [Safe retract value] is specified, interference check for Approach is executed.

(1) If the distance between the start point of Approach and the check surface is longer than the specified [Safe
retract value], Arc Approach is performed horizontally to the check surface.

3

Safe retract value

(2) If the distance between the start point of Approach and the check surface is shorter than the specified [Safe
retract value], Arc Approach is performed at the position that is [Safe retract value] far from the check surface.

j’wv&%

(3) Even if Arc Approach is performed at the position that is [Safe retract value] far from the check surface, and tool
still interferes the shape, linear Approach is performed at the position that is [Safe retract value] far from the check

surface.
ﬂi;w
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Chapter 5 Finishing (Scanning-line Area)

‘ Chapter 5

Finishing (Flat part)

- (Scanning-line Area) -
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Chapter 5 Finishing (Scanning-line Area)

Overview: Scanning-line Area

This cutting strategy performs finishing on near-horizontal area in one direction.

Cutter paths are output on the near-horizontal area that is determined by specifying angle.

paths for [flat area] or [Near-horizontal area] that cannot be cut by [Z-level Finishing] are output.

With this function

One way traveling

Bi-directional traveling
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Chapter 5 Finishing (Scanning-line Area)

What are needed for model shape? (Precautions/Restrictions)

Prepare the followings as model shape.

(1) Cutting shape + Parting line surface (Check surface)
(2) Calculation area surface in plane direction / Surface for determining traveling direction([Range surface))

‘ ~| Check surface |-

~| Range surface |-

In Scanning-line Area, traveling direction of cutter paths is determined by [U/V direction (mesh direction) of the
Range surface]. When you create a [Range surface], make the mesh direction to be same as the traveling
direction.

Precautions for creating [Check surface] is the same as the one for [Z-1evel Rough Cutting]. P.74-75

Precautions for creating [Range surface] is the same as the one for [Calculation area surface] in
[Z-level Rough Cuitting]. (P.74-77 Besides, be sure not to expand a surface using [Expand Surface]
command. (If the expanded surface is used, calculation error occurs.)
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How to set cutting model shape

Set [Check surface] in shape setting on the control window.

r— Profile name-

IScanD1

— Cutting mode

|Sc:anning-|ine Area

— Control page

1 Add | Deletel
[ Succeed

Range zurface |v|

— Shape getting
I Check surface 3 <

Range suface
Offzet ‘Mo offset
Add offset value 0

Traveling range... | v|
Walid range |
Calzulation nriginl

Precizion zetting

& Manually
 Autornatically

_EPrufﬂe |ﬂ|ﬁ'or‘k I

Control window

(1) Click [Check surface] button.

(2) Specify surfaces of cutting shape.

* For cavity shape, specify a parting line surface as well.
(3) Press the center mouse button to execute the command.

\

_

Q To edit the setting, dlick v button on the right of [Check surface], and select [Clear part] or [Clear All.

warning x|

= LClear the curently specified [Check surface] All.
f@ K2

T Glearalpages

Cancel |
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When you select [Clear part], the confirmation dialog is displayed. Click [OK] to execute the command.




Chapter 5 Finishing (Scanning-line Area)

<<Exercise>>

Set as follows with in model file of ashtray shape that you created in[Text Book for Intensive Coursel].
If you operate with the model file that you performed Rough cutting, omit the following procedure 1, 2, 4, and set [Layer5] for

active layer.
1. Open the model file. CD-ROM /Intensive Course / CAMmodel2.gmd [Layer5]
2. Save the model file. <Destination folder/File name>
D:/cam-tool /cam-toolFile /Exercise2 / CAMmodel2.gmd
3.Create a new profile (1) Profile name  Scan01
(2) Cutting strategy: Scanning-line Area
(3) Initial setting file  blank
(4) Continuous creation OFF
(5) Add to calculation process: OFF - [Finish]
4. Create a new calculation process sheet. <Destination folder/File name>

D:/cam-tool /cam-toolFile /Exercise2 / CAMcalculation2

5. Add the profile to calculation process sheet.

6. Specify [Check surface] in the prdfile.

; Specily by area: IN 5 (1) Click [Check surface] button.

(2) Specify a surface for cutting shape. (Specify by area: In)
(3) Press the center mouse button to determine the
specifying.

7. After you set, confirm with [CAM mode] function.
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How to set cutting range/cutting direction _. Control window

Set [Range surface] in Shape setting on the control window.

r— Profile name-
IScanD1 j
— Cutting mode
|Sc:anning-|ine Area
— Control page (1)Click [Range surface] button.
1 Add | Deletel
™ Succeed (2) Specify a surface that cutter paths are outpLt.
* Only a single surface can be specified as Range
) surface.
— Shape getting
Check surface |v|
3) Arrows are displayed at four corners of the specified
play P
o e [
T surface.
L r d
i ; i 1
Fange surface b i
Offzet ‘Mo offset ': i :
Addl affset value :0 TRT SRR TU: Rp
i 1 i
H\__T___J___:__;k
T i Z
rid €
Traveling range...lvl
i (4) Specify an arrow for traveling direction.
Calzulation nriginl
5. L4
Precizion zetting
& Manually
 Autornatically
| EPrufﬂe |ﬂ Work I
Confirm with CAM mode
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In CAM mode, [Traveling direction(Green) and [Pitch direction(Yellow)] are displayed.

T N = P
| 1 [

mp bk s
| I [

PR T Dy e

| : [ Pitch

Traveling direction
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<<Exercise>>

Next, specify [Range surface].

1. Specify [Range surface] on the profile.

(1) Click the [Range surface] button.

(2) Specify a surface that cutter paths are output.

(3) Four arrows are displayed at four corners of the specified
surface.

(4) Specify an arrow for [Traveling direction].

2. Confirm the shape setting with CAM mode.

* | ong arrow = Traveling direction (Green)

* Short arrow = Pitch direction (Yellow)
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How to set Cutting p|tCh —. Calculation condition sheet:/Machining

Choose either [Pitch] or [Division number] for [Cutting pitch] and input value.

Cutting pitch

-
Divigioh number

<<Exercise>>

Set [Cutting pitch] and execute calculation.

1. Specify a prdfile Profile name ScanO1

2. Open the [Calculation condition sheet/Machining] and set the following calculation conditions  (2)-(5).

(1) Cutting pitch  Pitch [1(mm)]

(2) Traveling type  One way
(3)Stock 0.5 mm

(4) Division angle 32 degree

(5) Wall escape allowance 0.1(mm)

3. Open the [Calculation condition sheet/Tool] and set the following calculation conditions  (6)- (7).

(6) Tool diameter 6
(7) CutingedgeR 3

4. After you set the condition, click [OK].
5. Click [Starf] button in Control Calculation.

6. When [Normal] is displayed, calculation has ended, and CL data has been created.

~

Right-click on [Normal], and select [Show CL] to confirm [CL data].

- Cutter paths of one way traveling are output on the near-horizontal area.
8. After you confirm CL, click [Clear CL] button to clear the displayed CL.
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How to set One Way/ Bi-directional traveling —. Calculation condition sheet:/Machining

Choose either [One way] or [Bi-directional] for traveling type. For [Bi-directional] traveling, specify connecting feed rate.

— Traveling tupe

IDne wWay 'I

One way

Bidirectional

Connecting feed rate 110

One way Bi-directional

<<Exercise>>
After you confirm the output cuter paths of one way traveling, output paths of Bi-directional traveling.

1. Specify a prdfile Profile name ScanO1

2. Open the [Calculation condition sheet/Machining] and set the following calculation condition (1).

(1) Travelingtype Bi-directional
After you set the condition, click [OK].

3

4. Click [Start] button in Control Calculation.

5. When [Normal] is displayed, calculation has ended, and CL data has been created.
6. Right-click on [Normal], and select [Show CL] to confirm [CL data].

- Cutter paths of Bi-directional traveling are output on the near-horizontal area.
After you confirm CL, click [Clear CL] button to clear the displayed CL.

~
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How can | limit area to output paths by specifying angle

- Calculation condition sheet:/Machining

Specify angle for detecting horizontal area in the specified cutting shape.

Angle between a path and XY plane is described as [Division angle].

When an area whose division angle is smaller than the specified [Division angle] exists in a shape, the area is
defined as horizontal area, and paths are output on that area.

Divizion angle : |32

Division angle Division angle

Divisionangle .- _"—=
Division angle

Onthe area whose slope angle is larger than the specified division angle,

/ cutter paths are deleted.

—
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How to set safe retract value toward wall _, Calculation condition sheet/Machining

If a wall exists in a cutting shape, tool may interfere the wall when Approach/Escape is performed. By specifying
[Wall escape allowance], safe retract distance toward wall can be set. As a result, it prevents tool's interference with
wall from occurring.

W all ezcape allowance : IEI.'I

Wall escape allowance 0

Wall escape allowance Specify by numerical value
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How to set conditions for area cutting (Z-axis direction) _. Control window

By specifying valid range, cutter paths can be output only in the specified Z area.
Input value for [Top/Bottom Z] with tool tip value.

<Control window>

- Piphls name-

[scam =]

x
Walid range
0K
¥ TenZ: |1ooq J \TI
SFCE
[ BottomZ: |-1uuu J —I|
Help
= * When the checkbox of each item is OFF, valid range is not
Breotite o] X P veld range |
specified.
When not limiting valid range
TopZ A

Valid range

A

<4

Bottom Z

When limiting valid range

L U Tool tip Z value + Cutting edge R
.S —— >

™~
%
\C.,:

- AL oz
( A/ \ / = IValid range

— Bottom Z

Q To set [Top ZJ[Bottom Z] of valid range, you can specify coordinates of the model shape.

T * Be sure to specify it in [View direction: (Front)/(Right)].
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<<Exercise>>

Set [Valid range], and output cutter paths only for the horizontal area that is on the center of model shape (Z=-20).

1. Specify a prdfile Profile name ScanO1
2. Clickthe v button on the right of [Valid range] on the control window, and select [Set].
3. Set [Valid range (1)-(2)].

(1) Top ZZ ON [-18]

(2) Bottom Z: ON [-22]

After you set the condition, click [OK].
Click [Start] button in Control Calculation.

o ua &

When [Normal] is displayed, calculation has ended, and CL data has been created.
7. Right-click on [Normal], and select [Show CL] to confirm [CL data].

- Cutter paths are output on the area that is lower than [Division angle: 32], and in the range of Z=-18to Z =-22.
8. After you confirm CL, click [Clear CL] button to clear the displayed CL.

Set [Valid range], and output cutter paths only for the flat area at the bottom of model shape (Z=-30).

2. Clickthe v button on the right of [Valid range] on the control window, and select [Set].
3. Set [Valid range] (3)-(4).
(3) Top Z ON [-28]

(4) Bottom Z: ON [-32]

After you set the condition, click [OK].

3

4. Click [Start] button in Control Calculation.

5. When [Normal] is displayed, calculation has ended, and CL data has been created.
6

Right-click on [Normal], and select [Show CL] to confirm [CL data].

- Cutter paths are output on the area that is lower than [Division angle: 32], and in the range of Z=-281t0 Z =-32.
7. After you confirm CL, click [Clear CL] button to clear the displayed CL.
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How to set conditions for area cutting (Plane direction) _. Control window

For area cutting, create [Range surface] for the limited area. Or, set [Traveling range] by entering value for
[Start)[End] of [Traveling direction] and [StarfJ/[End] of [Pitch direction]. [Traveling direction number] can be
changed.

<Control window>

Bl T

el S E
[Scanm =
- Cuting mads - Ok

[=]

Bcarvengbon Ama Traveling direction [Start]:

o . Cancel
Traveling direction [End):

Mﬁ Fitch direction(S tart);
Pitch ditectionlEnd):
Csboudstion oiign II»

P 3 ; Traveling direction Mo
1+ Wanusly ‘

i

Help

d 11

17 Baromatically

Elerotile [@ees ]

Traveling direction [Start O] [End 0.5]

Pitch direction [Start O] [End 0.5]

Surface has parameters of 0-1 in each U/V direction.
(LTS Elng(CI:l'ltClL-r:I

Range of 0-1
! direci =

—

(U0 )

(LT W0
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<<Exercise>>

Set [Layer6] for active layer. Output cutter paths only on the area of cigarette to be placed.
Specify [Range surface] for setting cutting range in plane direction, and [Valid range] for setting cutting range in Zdirection.
1. Specify a prdfile Profile name ScanO1

2. Press v button on the right of [Range surface] and click [Clear].

3. Click [Range surface] button and specify the [surface A].

(1) Click [Range surface] button.

(2) Specify the [surface A].

(3) Four arrows are displayed at each corner of the specified
surface.

(4) Specify an arrow for defining [Traveling direction].

4. Press ¥ button on the right of [Valid range] and click [Set].

5. Set [Valid range (1)-(2)], and click [OK].
(1) Top Z: ON[-12]
(2) Bottom Z: ON [-15]

6. Open the [Calculation condition sheet/Machining] and set the following calculation conditions (1)-(3).

(1) Cutting pitch  Pitch [0.2(mm)]
(2) Traveling type  One way
(3) Division angle 32 degree

7. Open the [Calculation condition sheet/Tool] and set the following calculation conditions (4)- (5).

(4) Tool diameter 4
(5) CuttingedgeR 2

8.  Click [Start] button in Control Calculation.
9. When[Normal] is displayed, calculation has ended, and CL data has been created.
10. Right-click on [Normal], and select [Show CL] to confirm [CL data].

- Cutter paths are output on the area that is lower than [Division angle: 32], and in the range of Z=-12to Z =-15.
11. After you confirm CL, click [Clear CL] button to clear the displayed CL.
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How to set Approach . Calculation condition sheet Approach/Escape

Approach/Escape is performed from normal plane direction (Tangent line direction of cutter paths). If Approach or
Escape interferes [Check surface], they are not output.

—Approach

v Z-axiz direction]

Lengthl :

|5
Feed ratel : IBU

— Ezcape

Z-axiz direction

[Lemmth |5
Feedrate: IEU

Z-axiz direction2

Length

IEI
Feed rated : ISE|

v Mormal plane direction

Length :

|5
Feed rate : I'I'ID

1v Nomal plane direction——

Length : |5

Feedrate: (170
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Escape length Approach length -
Escape length Approach length

Escape is not output, because it interferes the shape.
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<<Exercise>>
Output Approach/Escape in the [Tangent line direction] of cutter paths.

1. Specify a profile Profile name  ScanO1

2. Open the [Calculation condition sheet/Approach/Escape] and set the following calculation conditions (1)-(5).

(1) Approach/Z-axis directionl ON Length 5(mm)

(2) Approach/Z-axis direcion2 ON Length 5(mm)

(3) Approach/Normal plane direction ON Length 2(mm)
(4) Escape/Z-axis direction  ON Length  5(mm)

(5) Escape/Normal plane direction  ON  Length  2(mm)

3. After you confirm the setting, click [OK] button.

4.  Click [Starf] button in Control Calculation.
5. When [Normal] is displayed, calculation has ended, and CL data has been created.
6. Right-click on [Normal], and select [Show CL] to confirm [CL data].

- Approach(2mm)/Escape(2mm) are output in the [Tangent line direction(direction of expanding path)] of cutter paths.
7. After you confirm CL, click [Clear CL] button to clear the displayed CL.
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How to set Cutting preCiSion . Calculation condition sheet: Precision

In Scanning-line Area, cutting precision is determined by [Chordal deviation] / [Reduction] / [Tolerance of curvature]
/ [Shifting].

Shifting
Chordal deviation >> Refer to Z-level Rough Cutting (P.105)
Judgement angle - |25— Reduction >> Refer to Z-level Rough Cutting (P.105)
T , Tolerance of curvature >> Refer to Z-1evel Rough Cutting
olerance: n.oz2
(P.106)

Shifting - Judgement angle

To output smooth paths for area, which tool moves from a surface to an adjacent surface, partially, calculation needs to
be executed with higher precision than the specified value for [Chordal deviation]. When angle that is the change
between the two path’s vector is larger than the specified [Judgement angle], the path is divided into two paths.

"—— Whenthe angle that is the change between the two path’s vector
is larger than the specified [Judgement angle]. . .,

“—— A middle point is positioned, and the path is divided into two

paths.

I the angle that is the change between the first path and the divided path

is still larger than the specified [Judgement angle], the same process
is repeated until the angle becomes smaller.

Shifting - Tolerance

Specify length of path for [Shifting] processing.

:7\ ¢ Paths are divided by the specified [Tolerance] value.
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‘ Chapter 6

Cutting Edge - Re-machining -
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<<Chapter 6 Cutting edge(Re-machining)>>

Overview - Re-machining

This is the cutting strategy that removes the stock left from the previous process. By specifying [Radius of tool that
is used in the previous process], area that stock is left is detected by the system. Only Ball end mill tool is available
for both [Tool for previous process] and [Tool for current process]. Cutter paths are output either along the detected
ridgeline, or across the detected ridge line(travel at right angle).

Detected ridge line at remained area

Paths that cross the remained ridge line

Paths that travel along the remained

ridge line
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<<Chapter 6 Cutting edge(Re-machining)>>

What are needed for model shape? (Precautions/Restrictions)

Prepare the followings as model shape.

(1) Cutting shape + Parting line surface (Check surface)
(2) Surface for determining calculation area in plane direction ( [Calculation area surface)

‘ | Check surface |-

~| Calculation area surface |-

A\

Precautions for creating [Check surface] is the same as the one for [Z-level Rough Cutting].(P.74-75)
Precautions for creating [Calculation area surface] is the same as the one for [Z-level Rough
Cutting]. (P.74-77)

Besides, be sure not to expand a surface using [Expand Surface] command. (If the expanded

surface is used, calculation error may occur.)
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<<Chapter 6 Cutting edge(Re-machining)>>

How to set cutting model shape _. Control window

Set [Check surface] in Shape setting on the control window.

A o &

— Profile name-  ——————————
IHemaD1 j
— Cutting mode
|H e-machining
— Control page
1 Add | Deletel

[~ Succeed

~ Shape settin (1) Click [Check surface] button.
—

Calc.area surf. |v|
Cutting area surf, |v|

Calculation area surface
Offzet Mo offset
Add offzet value :0

\

(2) Specify surfaces of cutting shape.
* For cavity shape, specify a parting line surface as well

(3) Press the center mouse button to determine the

specifying. /

Cutting area surface
Offget Mo offget
Add offzet value :0

Walid range | v|
Calculation originl

] EProfi]e |@Wor‘k I

Q To edit the setting, dlick v button on the right of [Check surface], and select  [Clear Part] or [Clear Alll.

When you select [Clear part], the confirmation dialog is displayed. Click [OK] to execute the command.
warning x|

= LClear the curently specified [Check surface] All.
f@ K2

T Glearalpages

Cancel |
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<<Chapter 6 Cutting edge(Re-machining)>>

<<Exercise>>

The model shape of ashtray that you created in [Text Book for Intensive Course - CAD -] has a few corner areas, which stock
is left from the previous process. Therefore, practice with the model with many comers.
If you operate with the model file that you performed Rough cutting, omit the following operations 1, 2, 4, and set [Layer7] for

active layer.

1. Open the model file. CD-ROM/ Intensive Course /CAMmodel2.gmd [Layer7]

2. Save the model file.

3.Create a new profile

4. Create a new calculation process list.

5. Add the profile to calculation process list.

6. Specify [Check surface] in the prdfile.

<Destination folder/File name>
D:/cam-tool /cam-toolFile /Exercise2 / CAMmodel2.gmd

(1) Profile name RemaOl
(2) Cutting strategy: Re-machining
(3) Initial setting file  blank
(4) Continuous creation OFF
(5) Add to calculation process: OFF >> [Finish] button

<Destination folder/File name>

D:/cam-tool /cam-toolFile /Exercise2 / CAMcalculation2

(1) Click [Check surface] button.

(2) Specify a surface for cutting shape. (Specify by area: In)

(3) Press the center mouse button to determine the
specifying.

7. After you set, confirm with [CAM mode] function.
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<<Chapter 6 Cutting edge(Re-machining)>>

How to set cutting range in plane direction _. Control window

Set [Calculation area surface] in Shape setting on the control window.

— Profile name-

IHemaD1 j

— Cutting mode

|H e-machining

— Control page

o [ [

[~ Succeed

— Shape setting

Check surface |+

-
Cutting area surf, |v|

Calculation area surface
Offzet Mo offset
Add offzet value :0

Cutting area surface
Offget Mo offget

Add offzet value :0

Walid range | v|
Calculation originl

/Q)CHCK [Calculation area surface] button.

(2) Specify a surface that cutter paths are output.
* Only a single surface can be specified.

S

EProfi]e |@Wor‘k I
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To edit the setting, dlick v button on the right of [Calculation area surface], and click [Clear].

When you click [Clear], the confirmation dialog is displayed. Click [OK] to execute the command.

warning x|

= LClear the curently specified [Check surface] All.
f@ K2

T Glearalpages

Cancel |




<<Chapter 6 Cutting edge(Re-machining)>>

<<Exercise>>

Next, specify [Calculation area surface].

1. Specify [Calculation area surface] on the profile.

(1) Click the [Calculation area surface] button.

(2) Specify a surface that cutter paths are output.

* Only single surface can be specified as [Calculation area
surface.]

2. Confirm the shape setting with CAM mode.
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How to set for detecting remained area _. Caloulation condition sheet/Machining

By specifying [Radius of tool that is used in the previous process], the remained stock is detected. Only Ball end
mill tool is available for both [Tool for previous process] and [Tool for current process].

Last tool uzed
’7 Fladiys: |10.2

~ Tool used in previous process

T

Remained area

For [Last tool used], specify a little larger value than the radius value of tool used in the previous
process, so that the path for the remained area and the previous path are connected smoothly.

Cutter paths are not output when...

radius of cavity fillet of a shape and radius of tool used in previous process are the same or approximate.

radius of tool used in previous process and radius of tool in current process are the same or
approximate.

the detected remained area is smaller than the value for [Chordal deviation].
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<<Chapter 6 Cutting edge(Re-machining)>>

How to set Cutting p|tCh —. Calculation condition sheet:/Machining

Specify [Cutting pitch] for each [Right angle direction] and [Ridgeline direction].

Right anale direction

jl‘l ICIne way j

Ridgeline direction

Pitch j I'I IDne way j

Cusp height
Diivizion number

Choose either [Pitch] or [Cusp height] for [Right angle direction pitch].
For [Right angle direction], pitch is calculated based on the detected ridgeline.

Right angle direction

IDne way j

<Pitch> <Cusp height>

Remained area
Remained area

T

Ridgeline

T

Height of remained

area

Calculation pitch
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<<Chapter 6 Cutting edge(Re-machining)>>

Select [Ridgeline direction pitch] from [Pitch], [Cusp height] or [Division number].
For [Right angle direction], pitch is calculated based on the area that stock is left with the tool in the previous
process.

Ridgeline direction

Pitch j I'I IDne way j

Cuszp height
Divizion nurmber

<Pitch> <Cusp height>

Pitch

Remained area _k

“Height of remained

area

<Division number>

"

Remained area

Division number

Q Cutting pitch does not look like equal? ([Calculated cutting pitch)/JActual cutting pitch])

To calculate cutting pitch, a line is lengthened from the [base pitch point], which is calculated with the
tool center of the tool used in previous process, to the [Check surface]. Tool, actually, cuts at each
point, where the lengthened line reaches the [Check surface]. Therefore, actual cutting pitch may
not be equal.

Base pitch point

Point where tool actually reaches

170



<<Chapter 6 Cutting edge(Re-machining)>>

<<Exercise>>

Set Cutting conditions and execute calculation.

1. Specify a profile Profile name RemaOl

2. Open the [Calculation condition sheet/Machining] and set the following calculation conditions  (1)-(9).

(1) Lasttool used: 5.1

(2) Right angle direction /Pitch type: Pitch

(3) Right angle direction/Value 1 (mm)

(4) Right angle directiory Cuttingtype One way
(5) Ridgeline direction/ Pitch type: Pitch

(6) Ridgeline direction/ Value 1 (mm)

(7) Ridgeline direction/ Cutting type One way
(8) Divideridgeline OFF

(9) Stock 0.5(mm)

3. Open the [Calculation condition sheet/Tool] and set the following calculation conditions  (10)- (11).

(10) Tool diameter 4
(11) CutingedgeR 2

4. After you set the condition, click [OK].
5. Click [Starf] button in Control Calculation.

6. When[Normal] is displayed, calculation has ended, and CL data has been created.

7. Right-click on [Normal], and select [Show CL] to confirm [CL data].

- Cutter paths of [Cutting pitch:Imm] are output in both [right angle direction] and [Ridgeline direction).

8. After you confirm CL, click [Clear CL] button to clear the displayed CL.

Zoom

Ul

Path of one way traveling
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How to set One Way/ Bi-directional traveling —. Calculation condition sheet:/Machining

Specify [One way traveling] or [Bi-directional traveling] for both [Ridgeline direction] and [Right angle direction].

Right angle direction

Select [One way] or [Bi-directional] for the type of outputting paths that travel across the remained ridgeline.

Right anale direction

[ Pitch =l

=~

IDne way

Bidirectional

Traveling direction

%

> §—

Ridge line

Ridgeline direction

Select [One way] or [Bi-directional] for the type of outputting paths that travel along the remained ridgeline.

Ridgeline direction

[ Pitch =l

=

IDne way

Bidirectional

Traveling |

Ridge line
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<<Chapter 6 Cutting edge(Re-machining)>>

<<Exercise>>

After you confirm the output cuter paths of one way traveling, output paths of Bi-directional traveling.

1. Specify a profile Profile name RemaOl

2. Open the [Calculation condition sheet/Machining] and set the following calculation condition (1).

(1) Right angle directior/ Cutting type  Bi-directional
. After you set the condition, click [OK].

3

4.  Click [Starf] button in Control Calculation.

5. When [Normal] is displayed, calculation has ended, and CL data has been created.
6

Right-click on [Normal], and select [Show CL] to confirm [CL data].

- Cutter paths of Bi-directional traveling are output in the [Right angle direction].

Zoom

L

Path of Bi-directional traveling

7. After you confirm CL, click [Clear CL] button to clear the displayed CL.
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How to set Right angle direction / Ridgeline direction

- Calculation condition sheet:/Machining

Select whether divide or not divide a remained ridgeline into the area for traveling in right angle direction and the
area for traveling in ridgeline direction. Area is divided into the area for [traveling in right angle direction] and the
area for traveling in ridgeline direction, by the specified [Judgement angle].

Divide ridgeline OFF

Not divide a remained ridgeline into areas. When angle between a line that connects [Maximum Z value] and
[Minimum Z value] of ridgeline, and [Work plane] is larger than the specified judgement angle, tool travels in right
angle direction. When it is smaller than the specified judgement angle, tool travels in ridgeline direction.

[~ Divide ridgeline

Judgement angle : |35

47 Path in right angle direction
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<<Chapter 6 Cutting edge(Re-machining)>>

Divide ridgeline  ON

Divide a remained ridgeline into the area for traveling in right angle direction and the area for traveling in ridgeline
direction by the specified [Judgement angle].

[v Divide ridgeline

Judgement angle : |35

Path in right angle direction

Path in ridgeline direction

| ————— Pathinright angle direction

4
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<<Chapter 6 Cutting edge(Re-machining)>>

How to set for redUCing tool load —. Calculation condition sheet:/Machining

Specify the volume that tool removes the detected stock for one time. If all of the remained stock can be removed
by the specified [Remain step], tool travels the area only on time. If it cannot be removed with one time traveling,
tool travels the area multiple times.

Femain step IIJ

Remain step Cutting volume for one time traveling

|
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<<Chapter 6 Cutting edge(Re-machining)>>

<<Exercise>>
Set [Remain step] and execute calculation.

1. Specify a profile Profile name  ScanO1

2. Open the [Calculation condition sheet/Machining] and set the following calculation conditions  (1)-(2).

(1) Right angle directior/ Cutting type One way
(2) Remainstep 0.3 (mm)

3. After you set the condition, click [OK].

4. Click [Start] button in Control Calculation.

5. When [Normal] is displayed, calculation has ended, and CL data has been created.
6. Right-click on [Normal], and select [Show CL] to confirm [CL data].

- Tool travels multiple times on the remained area, depending on the specified [Remained step].

Multiple imes

U,
s

7. After you confirm CL, click [Clear CL] button to clear the displayed CL.
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<<Chapter 6 Cutting edge(Re-machining)>>

How to set connecting move between remained ridgelines

- Cadlculation condition sheet: Approach/Escape

Specify whether to perform or not to perform [Connecting move] when tool travels between the plural detected
ridgelines.

Performs connecting move between each path in one way traveling, and connecting move when tool repeats cutting
multiple times in Bi-directional traveling.

v Connecting move ——
X7~ plane feed rate :
110

Z-auis feed rate

:

Sale retract value:

=

Safe retract value

This function is valid when [Ridgeline direction] is set for [Traveling direction].
Specify [Safe retract value from the check surface] for connecting move between ridgelines.
It prevents a path of connecting move from interfering check surface. (Connecting move=G01)

XY plane feed rate/Z-axis feed rate

Specify feed rate for connecting move in plane direction, and Z-axis direction.

Paths for connecting move
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<<Chapter 6 Cutting edge(Re-machining)>>

<<Exercise>>
Set [Layer8] for active layer. Set [Calculation area surface] again, and output cutter paths of connecting move.
1. Specify a profile Profile name RemaOl

2. Press v button on the right of [Calculation area surface] and click [Clear].

3. Click [Calculation area surface] button and specify the [surface A].

(1) Click [Calculation area surface] button.

(2) Specify the [surface A].

4. Open the [Calculation condition sheet/Machining] and set the following calculation conditions (1)-(2).

(1) Ridgeline direction/Cutting type  Bi-directional
(2) Remain step: O(mm)

5. Open the [Calculation condition sheet/Approach/Escape] and set the following calculation conditions (3)-(4).
(3) Connectingmove ON
(4) Safe retract value 3 (mm)

6. Click [Start] button in Control Calculation.

7. When [Nomal] is displayed, calculation has ended, and CL data has been created.
8. Right-click on [Normal], and select [Show CL] to confirm [CL data].

- Tool moves between the remained ridgelines with the [3mm] safe retract value from the [Check surface].

9. After you confirm CL, click [Clear CL] button to clear the displayed CL.
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<<Chapter 6 Cutting edge(Re-machining)>>

How to set conditions for area cutting

- Control window

By specifying valid range, cutter paths can be output only in the specified Z area.
Input value for [Top Z/Bottom Z] with tool tip value.

<Control window>

- .;J_ﬁ[

e @ I
e
|Hun-¢|!-'l ﬂ

'H'alld Range
iy rrecace

Xl
e Walid range = I
¥ TopZ: I'IDDE‘ J
Cancel |
=] | [ Battom Z: |1uuu J

Help |

*When the check box of each item is OFF, valid range is not limited.

®  When not limiting valid range

Valid range

A

<4

Bottom Z

®  When limiting valid range

L U Tool tip Z value + Cutting edge R
.S —— >

™~
%
\C.,:

- 5 | TopZ
( / . \ / I I Valid range

— Bottom Z

Q To set [Top ZJ[Bottom Z] of valid range, you can specify coordinates of the model shape.

T * Be sure to specify it in [View direction: (Front)/(Right)].
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<<Exercise>>

Set [Layer9] for active layer. Set [Valid range], [Calculation area surface] and [Cutting area surface], and output cutter paths
only for side surfaces that are outside of the shape, and corner areas of the bottom surface.

1. Specify a profile Profile name RemaOl

2. Press ¥ button on the right of [Calculation area surface] and click [Clear].

3. Click [Calculation area surface] and [Cutting area surface] button and specify the [surface A] and [surface B].

(1) Click [Calculation area surface] button.

(2) Specify the surface A.
(3) Click [Cutting area surface] button.

(4) Specify the surface B.

4. Press ¥ button on the right of [Valid range] and click [Set].

5. Set [Valid range (1)-(2)], and click [OK].
(1) Top Z ON [-28]
(2) Bottom Z: ON [-32]

6. Open the [Calculation condition sheet/Machining] and set the following calculation condition (2).
(1) Ridgeline direction/Cutting type One way

7. Open the [Calculation condition sheet/Approach/Escape] and set the following calculation condition (2).
(2) Connectingmove OFF

8. After you set the conditions, click [OK].

9. Click [Start] button in Control Calculation.

10. When [Normal] is displayed, calculation has ended, and CL data has been created.

11. Right-click on [Normal], and select [Show CL] to confirm [CL data].

- Cutter paths are output in the range of [Z =-28] - [Z =-32)].

12_ After you confirm CL, click [Clear CL] button to clear the displayed CL.
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How to set Appl’oach —. Calculation condition sheet Approach/Escape

Choose either [Arc] or [Normal] for [Plane direction Approach/Escape].
(For Plane direction, the setting of Approach and Escape are the same.)

v Plane direction

Type: Iﬁrc "I
Marrmal
Fadius : r”:‘

Fadius :

T

Feedrate: o

Arc

Perform Arc Approach/Escape of the specified radius from the normal direction of the surface.

Normal

Perform Arc Approach/Escape from the normal direction of the surface.
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<<Exercise>>
Output Approach/Escape and execute calculation.

1. Specify a profile Profile name RemaOl

2. Open the [Calculation condition sheet/Approach/Escape] and set the following calculation condition (1)-(4).

(1) Approach/Z-axis directionl ON Length 5(mm)
(2) Approach/Z-axis direction2 OFF
(3) Approach/Plane direction ON

Type Arc

Radius  2(mm)

(4) Escape/Z-axis direction ON  Length 5(mm)

After you confirm the setting, click [OK] button.

w

4.  Click [Starf] button in Control Calculation.
5. When [Normal] is displayed, calculation has ended, and CL data has been created.
6. Right-click on [Normal], and select [Show CL] to confirm [CL data].

- Arc Approach(R2)/Arc Escape(R2) are output from the Normal line direction of cutter paths.
7. After you confirm CL, click [Clear CL] button to clear the displayed CL.
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How to set pl‘eCiSion for deteCting remained area - caculation condition sheet: Precision

Set precision for detecting remained area by [Detection pitch] and [Ridgeline tolerance].

For detecting remainz

Diatection pitch : |1|

Ridgeline tolerance :  |0.04

Detection pitch

Specify pitch for scanning-line, which is used to detect ridgeline on the remained area.
As a guide, input about [tool radius]. For the shape that has many slopes, specify smaller value depending on the shape.

etection pitch

/ Projected scanning-line

Ridgeline tolerance

Specify precision for detecting ridgeline of the shape. When it is not specified, an error occurs.
Basically, input larger value than the specified [Chordal deviation].

Ridgeline
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Calculation condition sheet: Precision

—

How to set not to output micro paths

Delete micro(unnecessary) paths in the paths, which are output for the remained area, by specifying [Detection angle]

and [Max. remain stock].

Control minute path

Detection angle: IEI
Max. remain stock: ID

Detection angle
When angle between the two lines, which connects the [two points that a tool is on the shape] and [Tool center],
is smaller than the specified [Detection angle], no cutter path is output. It enables deleting unnecessary paths

such as a path for a minute step.

If this angle is smaller than the specified [Detection angle], no cutter

pathis output.

Max. remain stock
When remained volume is smaller than the specified [Max. remain stock], no path is output.
Unnecessary paths can be omit in case such as when stock is left on a minute area.

Tool used in previous process

If the detected remained area is smaller than the specified [Max. remain stock], no cutter path is output.
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‘ Chapter 7

Example of creating process
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<< Chapter 7 Example of creating process>>

Example of creating processes for cutting core shape

-

<Model shape>

&

-

<lInitial work solid>

R

~

- )

First Rough cutting process (Z-level Rough Cuitting)

<CL data>

-

<Solid shape after cutting has been performed>

-~

<CL data>

m  Semi Rough cutting process (Z-level Rough Cuitting)

<Solid shape after cutting has been performed>
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<<Chapter 7 Example of creating process>>

m  Semi Finishing process (Z-level Finishing)

<CL data>

<Solid shape after cutting has been performed>

m  Semi Finishing process (Scanning-line Area)

<CL data>

~

<Solid shape after cutting has been performed>

m  Semi Finishing process (Re-machining)
<CL data>

~

<Solid shape after cutting has been performed>
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m  Finishing process (Z-level Finishing)

<CL data>

<Solid shape after cutting has been performed>

~

J

m  Finishing process (Scanning-line Area)

<CL data>

<Solid shape after cutting has been performed>

~

/

m  Finishing process (Z-level Finishing)

<CL data>

<Solid shape after cutting has been performed>

N\ . Y,

~
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Example of creating processes for cutting cavity shape

-

-

<Model shape>

<lInitial work solid>

b

-

N

Rough cutting process (Z-level Rough Cutting)

<CL data>

<Solid shape after cutting has been performed>

®

(.

Semi Finishing process (Z-level Finishing)

<CL data>

<Solid shape after cutting has been performed>

®
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(.

-

Semi Finishing process (Re-machining)

<CL data>

<Solid shape after cutting has been performed>

o'
<. @

¥

<CL data>

m  Semi Finishing process (Scanning-line Area)

<Solid shape after cutting has been performed>

S
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‘ Chapter 8

Exercise

- Creating process/CAM Calculation -
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<< Chapter 8 Exercise>>

Exercisel (Core shape)

Create profiles of eight processes with the following conditions, and execute calculation.
CD-ROM /Intensive Course/CAMmodel3.gmd

m  Process 1 (Z-level Rough Cutting)

Check surface —»
Check surface [Layerl]

Calculation area surface [Layer1]

Work [Layer10]
Calculation area surfface —p

=]
saT L] araemon
I Laskske -
spE ) F S
B —— mmmwx:'"r"—“
[Fce = [ f0m
1 Bt pesth e sk Concave processing
Tigs:: anatta pech 7] ||| T st cullieg
| M Zelepden: [0 I:::;:m
| Hosrznla iemain i
| St ciding anls 3
| Bppinach feed rate ; ||.-| ek 2Ll [ﬁ'_
= mm;&mﬁ;:ﬂm Flesttiction:{ Mirim contou legth =]
- Min cortout length Ly
‘Wall cuting pattein 2
| [ Found % Mongplane | | M detance [
Siack:  [15 Botoen check 2 [-100 I Urdescut chath
I:#mm] T | 0k, I Cancal || Heb |
%
2 i
| pproad [-Escapa Connecting moe
A7 Zais ekl — | Samdiecion — | | e
Lengil. H [ ey L 300
Feed atel - (500 | Fomcinete, B8 Z-msisfmed iate:
T Zaisdiechwd | fm
| il
el rale Lal)
1% Plare ciection. ——
Trpe A ot
R : i
Wi raduss - |1
Fredeste: (500
Comon | I ok ] Camel || Heo |
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m  Process 2 (Z-level Rough Cuitting)

Check surface [Layerl]
Calculation area surface [Layerl]

Check surface —»

Calculation area surfface —p

Calcudation Condithons {Z-hesel Rough Cutting) :Lq

[ mmscoms| e 1

- CuogZ eege| —— ———— -~ Hurizontal cuting
e o o o |
| : r T
e[| 2 | :‘tim
e PR et |
[Ficn =l jpe J le:lj | —
I
17 e o vy
Bl eulling
1 Mot ok comcave
Slant culfing beed] refe @
[ ctmg paltein ——— | estriotion: [ Gonloo el =
|  freafed C Zied |
A Min cartot lerigh I
el cudiing jpaitein 3 o
| [ Round % Mongplee | Mhdelance [
Siock - ||15 Bosiom checkE |-100 ™ Urseica chai

I.‘.ﬂmml Ay I 0Ok | Cancsl I Help l

. Feed ratel] :|5|]{1 fmed el |0 P-tis feeecd 1ifie

T Zoaie dieciion? rl frod
Lipngsis F':_

Fetpd nilect, JHD

Tipe [ac =

| Hm: F

i radas | IE_

Feed rabe : W

I.‘.ﬂmml Ay I 0Ok | Cancsl I Help l
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m Process 3 (Z-level Finishing)
Check surface [Layer]]
Calculation area surface [Layerl]

Check surface —»

Calculation area surface —p» -
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m  Process 4 (Scanning-line Area)

Check surface [Layerl]
Range surface [Layerl]

Check surface —»

Range surface — <«
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m Process 5 (Re-machining)
Check surface [Layerl]
Calculation area surface [Layerl]

Check surface —»

Calculation area surface —p
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m  Process 6 (Z-level Finishing)
Check surface [Layerl]
Calculation area surface [Layerl]

Check surface —»

Calculation area surface —»
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m  Process 7 (Scanning-line Area)
Check surface [Layerl]
Range surface [Layerl]

Check surface —»

Range surface —p <
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m  Process 8 (Z-level Finishing)
Check surface [Layerl]
Calculation area surface [Layerl]

Check surface —»

Calculation area surface —p
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<< Chapter 8 Exercise>>

Exercise2 (Cavity shape)

Create profiles of four processes with the following conditions, and execute CAM calculation.
CD-ROM /Intensive Course/CAMmodel4.gmd

m  Process 1 (Z-level Rough Cutting) Check surface
V] —p

Check surface [Layerl]
Calculation area surface [Layer1]
Work [Layer10]

Calculation areasurface —
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m  Process 2 (Z-level Finishing)

Check surface [Layer2]
Calculation area surface [Layer2]
Checksurface —»<

Calculation area surface ——»

Calculation Condithons {Z-kevel Fnlshing )
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m Process 3 (Re-machining)

Check surface [Layer3]
Calculation area surface [Layer3]

Check surface

Calculation areasurface ——»
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m  Process 4 (Scanning-line Area)
Check surface [Layer4]

Range surface [Layer4]

TopZ=-3.6
Bottom Z =-7.62

Check surface

Range suface ——p
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